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The World’s Largest Power Development. 

In May of this year a number of noted engineers, mem- 
bers of the diplomatic corps, officials of the war depart- 
ment and other invited guests will assemble to see Presi- 
dent Woodrow Wilson press the button that will set in 
motion the mighty turbines in the world’s greatest power 
station at Keokuk, Iowa, and thus cause a dream of more 
than thirty years to become a fact. The achievement of 
harnessing the Mississippi river, for years believed im- 
possible, is the greatest engineering feat of ages. Its 
magnitude, involving peculiar technical difficulties, has 
long dismayed eminent engineers who! shook their heads 
and doubted its feasibility. Capitalists have gasped at the 
suggestion that they supply funds to erect & $25,000,000 
dam and power station which, in the opinion of ‘experi- ‘ 
enced builders, must end in failure. The article describing 
this project found elsewhere in this issue, is a story of 
a man and an idea—a man who had faith in himself and 
in his idea. 

Hugh L. Cooper, unquestionably one of the world’s 
foremost hydraulic engineers, builder of the remarkable 
plant at Niagara where the tailrace opens as a tunnel 
under the curtain of the falls, is the man who dared tu 
place fetters on the mightiest river in North America. He 
has further dared to start this work in the face of dis- 
couragement that would have staggered an engineer of 
lesser caliber and determination. He, however, is the 
type of man who, when convinced of the correctness of his 
position, thrives on discouragement and opposition. After 
months of patient, careful investigation of the site for the 
prozccied dam, during which bo.vings were made to a 
depth of u.cre than sixty feet through an unbroken. seam- 
less bed cf blue limestone extsiding from the Towa te the 
Illinois shore, Mr. Cooper prepared his plans. With their 
completion he began his arduous campaign of interesting 
capital. Thirty-eight times he was refused a dollar by 
the mighty financiers, many of whom had lost fortunes 
in water power projects developed under decidedly more 
favorable circumstances and which had cost enormous 
sums above original estimates. However, the pleased 
stockholders of the Niagara Falls company, for whom this 
engineer had erected a successful power station, were in- 
terested without much trouble and little by little stock was 
subscribed. Mr. Cooper spent every cent of his private 
fortune before he succeeded in financing the enterprise, 
the bonds and stocks of the Mississippi River Power 
Company being finally sold in New England, France, Ger- 
many,* England, Belgium, Canada and in Keokuk. An 
idea of the enormity of the undertaking may be gained 
from the statement that the interest has been $1,000 a day 
for the last two years, work beginning on the actual con- 
struction in the winter of 1910. 

Hugh L. Cooper is a native of Wisconsin and a self- 
made man who began life as a poor boy on a farm. He 
declines to discuss himself or his successes, being of a mod- 
est disposition and all mention of him in print is irritating. 



‘The vast power going to waste in the Des Moines rap- 

ids was called to the government’s attention by Robert E. 

Lee, who in 1837 while stationed near Keokuk made meas- 

urements of the flow. A chart, and a thorough report on 

the proposition was also made but the time was not ripe 

for grappling with such a problem and seventy-five years 

passed before it was pushed to conclusion. The Keokuk 

and Hamilton Water Power Company was formed in the 

90s, bankers and business men of the two towns holding 

the stock. For years the project lagged until Mr. Cooper 

came on the scene, after which time things began to hap- 

pen for in 1905 ex-President Theodore Roosevelt appended 

his signature to the act empowering the construction of 

the big dam. Four years were then taken up in interest- 

ing capital. Finally the long-expected message from Mr. 

Cooper came stating that the dam would be built. The 

pent-up feeling of the two towns broke forth and for 

hours, bells rang, sirens \sereamed and people of every sta- 

tion in life ehedred and congratulated each other on the 

dawn of\a new era. The two city councils appropriated 

public money and the legislatures of Iowa and Tllinois 

helped to further the project. Congress ordered a thor- 

vugh investigation, and finally the war ap- 

proved of the plans and work began in the winter of 1910. 

More than 2,000 men have since been steadily employed. 

Fifteen miles of standard railroad are operated within the 

works proper, and more than 10,000,000 feet of lumber 

were used in the form work of dam and power house and 

about 650,000 cubie yards of concrete will have been used 

before the development is completed. ‘The large coffer dam 

covers an area of thirty-four acres, within which is located 

the power house, government lock with gates larger than 

those at Panama and the dry dock. None of the dam con- 

struction is done by contract and all men are employed by, 

and are under direct supervision of the chief engineer, 

Hugh L. Cooper. 

When the spillways are closed next May the Mississippi 

above the dam will become a placid lake, from a mile to 
two and a half miles wide and sixty-five miles long. The 

dangerous rapids, which once were a menace to navigators 

and which caused many wrecks before the government 

built the Keokuk-Montrose canal, will be submerged be- 

neath forty feet of water. A great sea wall from 45 to 72 

feet high and miles long has been erected on the Iowa shore 

to prevent damage to property. On either side of the 

lake a boulevard has been laid out and fine residences 
are being built on the bluffs since the twelve miles be- 

tween Nauvoo and Keokuk embrace some of the most beau- 

tiful river scenery in the United States. 

The Keokuk power station is near the geographical 

center of the country, within a few hundred miles of St. 

Louis, Kansas City, Minneapolis, St. Paul, Louisville, 

Omaha, Memphis, Cincinnati, Toledo, Detroit, Sioux City, 

Wichita and Little Rock, and in every ease within a thirty- 

six hours freight radius. From a manufacturing standpoint 

the location could not be more ideal. St. Louis already has 

contracted for 60,000 horsepower of electrical energy for 

ninety-nine years. It has been said that horsepower and 

population are related as five to one—thus if only 100,000 

horsepower of energy be consumed in manufacturing 

goods at the base of supply, a city of at least 500,000 peo- 

ple will spring up in time. 

department 
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Progress of the Hydro-Electric Industry. 

The year 1912 is signalized by notable achievements 

in the progress of waterpower development throughout the 
country, and indeed throughout the world. The completion 
of some large projects, the inauguration of others and the 
vigorous prosecution of construction work on those already 
begun, have characterized the year as one of singular pros- 
perity in the hydro-electric business. Great as are these 
indications of a healthy condition of the industry, they do 
not, however, constitute the most important contribution of 
the year 1912 to the history of waterpower development. 

Before it could come into its own, waterpower had per- 
force to await the invention and development of electrical 
apparatus. Waterpower has been the industrial “sleeping 
beauty,” and electricity has played the role of the versatile 
“Prince Charming,” whose kiss she awaited from time im- 
memorial before she might take her place in the world of 
ereat activity.’ But once awakened, what a marvelous creat- 
ure is she proving herself to be. At Keokuk, Iowa, a pow- 
erhouse is fast nearing completion, where under a single 
roof nearly half a million horsepower is to be generated 
and transformed, and thence transmitted to distant places, 
there to be utilized, year in and year out. At the Centen- 
nial Exposition in Philadelphia in 1876, there was exhibited 
a great Corliss engine; it marked the acme of accomplish- 

ment thirty-six years ago in the triumphs of steam engineer- 
ing. This great engine developed 1,400 horsepower. It 
occupied a floor space approximately 40 x 40 feet. Faney 
a power house, designed to deliver half a million horse- 
power and equipped with a battery of such engines! Imag- 
ine the engines standing side by side in a single row with 
the battery of boilers similarly placed behind it. If the 
chief engineer were called from unit No. 1 to unit No. 357, 
he would have a three and one-half mile walk—he could 
seareely get there short of an hour’s time! Such a plant, 
operating at good present-day economy, would in one hun- 
dred years consume 620,000,000 tons of coal. 

Within two decades we have passed through several 
eras. First, waterpower was of little economic or indus- 
trial importance. Then came the revolutionizing develop- 
ments in electrical generating apparatus and presently there 
came higher voltages, and coincidentally came the perfect- 
ing of water-wheels and governors; and then waterpower 

was prepared to extend a strong right hand of fellowship 
to all the world of industry. For generations and cen- 
turies waterpower had been a thing of local interest and 
of local utility only. No one dreamed of utilizing it, save 
on a small scale. How absurd would have been the term 
“waterpower monopoly,” for it would have been as well to 
talk about monopolizing the buttereups and daisies! But 
now there has indeed been a change. Immense capital was 
soon needed to swing a hydro-electric project. The local 
promoter must needs go to the money centers for assistance, 
and straightway waterpower securities took their place 
among first-class industrials. And still the publie did not 
know that waterpower had become a public utility. 

Presently there came to the new hydro-electric compa- 
nies springing up all over the land the clear realization of 
the need for steam auxiliary plants. They increased their 
capitalization and absorbed the steam plants of public serv- 
ice corporations. Still more impressive became the need of 
coupling-up the waterpower plants within a given territory. 
By this process, the utility of a transmission system hbe- 
came immensely enhanced, and economies otherwise impos- 
sible became easy of accomplishment. The next era was 
one of combination and centralization of control, and next 
came the consolidation of combinations covering different 
and widely separated territories. The process was as natur- 
al as it was simple to effect. In all this there was no vio- 
lation of law, or at least frequently there was none, and 
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we should give the projectors of the combinations the Switzerland, France, Italy, Canada, New York, Pennsyl- 
benefit of any doubt as to their intention to control their 
markets or do other questionable acts which so frequently 
characterize trusts. 

We have now led up to the year 1912. In our opening 
paragraph reference was made to the most important con- 

tribution of the year 1912 to the history of the hydro-elee- 
trie industry. This most important contribution was the 
publieation of the report by the United States Commis- 
sioner of Corporations on “Water Power Development in 
the United States.” This report removes the question of 
the monopolistic trend of waterpower control from the 
realm of uncertainty and speculation, and spreads the facts 
out before us in broad daylight. Turning to the report, we 
learn as follows: “In California, six nominally distinet 
corporations, with their subsidiaries, control over 86 per 
cent of all the power developed in the state from water and 
a large amount (200,000 horsepower) of auxiliary steam 
jower. As a matter of fact, however, these six companies 

are nearly all so inter-related that the power business of 
the state is already highly monopolistic. In Washington, 
one corporation owns 44 per cent and another 26 per cent— 
the two combined own 70 per cent of the developed water- 
power. The first named owns power also in Idaho. In 
Montana, one corporation owns 50 per cent and a second 
all but 3 per cent of the remainder. In Colorado, one con- 
cern owns 67 per cent and another 14 per cent. In South 
Carolina, the Southern Power Company owns 75 per cent 
of the developed power; in North Carolina, the Carolina 
Power & Light Company owns 45 per cent, and the North 
Carolina Power & Electric Company 39 per cent, while the 
North Carolina Electrical Power Company holds all but 7 
per cent of the rest. In Georgia, 95 per cent is held by 
three interests, 58 per cent by one of them. In Michigan, 
it is the same story, so why repeat? 

Disturbing as these figures are, they do not constitute 

the proof of the reality of any colossal power trust. The 

commissioner finds this proof by grouping the ownerships, 

or the communities-of-interest not geographically, but by 

groups. And when this is done it appears that the one 
great overshadowing aggregation is the General Electric 
group. This group includes the General Electric Com- 
pany, and its three subsidiary corporations, the United Hlee- 

trical Securities Co., the Electrical Securities Corporation, 

and the Electric Bond and Share Company. This group 
owns or controls 939,115 developed and 641,000 undevel- 
oped horsepower in the United States, and 62,500 developed 
and 62,500 undeveloped horsepower in Canada. It controls 
publie utilities in eighteen states. This company, with 
nine others, control or have under their influence, more 
than 80 per cent of all the commercial power developed and 
under construction in the United States. The five largest 
groups of holders of developed waterpower in the United 
States control more than 50 per cent of all the commercial 
power developed and under construction in the country, 
besides having more than 1,200,000 horsepower unde- 
veloped. 

The influence of this report cannot fail to greatly has- 

ten the coming of the next era of the waterpower industry, 
for beyond a doubt the next era is that of state or govern- 
mental regulation and control. The people are coming to 
realize that private ownership of any considerable propor- 
tion of the country’s waterpower resources will result in an 
intolerable condition; for the energy of falling water is 

our only indestructible source of power upon which, when 
coal is gone, we can certainly depend. We are coming to 
the belief that the waterpower of our streams is the natural 
heritage of all the people, and that it must under no cir- 
cumstances be permitted to pass under monopolistic con- 
trol. Whether or not this doctrine is generally believed, it 

is rapidly finding expression in the passage of laws. 

vania, Oregon, Idaho, California; all these have enacted 
laws whereby the state assumes control and regulation of 
their respective waterpower resources. All of them have 
ceased giving waterpower franchises in perpetuity; they 
all provide for the rescinding of charters for non-use, and 
require that actual construction shall begin and shall be 
completed within a reasonable time. All of them prohibit 
combinations of waterpower companies for the limiting of 
output or the maintaining of prices ; all of them impose 
reasonable charges based upon the power output; all of 
them provide that inasmuch as waterpower is in essence a 
publie utility, the state may take by condemnation any ex- 
isting power plant when it shall become clear that the pub- 
lie good requires it; and, finally, all of them reserve to 
themselves the right to fix the price at which private com- 
panies developing waterpower shall sell such power. There 
can be little question that the coming year will add other 
states to this list, for it would seem that people have at last 
become thoroughly aroused to the existing situation. 

Beyond state regulation and control of waterpower, 
there remains but one step; and sooner or later this step 
will also be taken. Already the Province of Ontario and 
the state of New York have committed themselves to the 
doctrine of state ownership of waterpower, and state de- 
velopment, transmission and distribution of the power. We 
must recognize the potency of arguments in favor of this 
doctrine, the logic of it as the final step. The economic 
laws of power development necessitate centralization of 
control. The ultimate development of all the power of fall- 
ing water will demand the building of storage reservoirs 
on a scale such that nothing short of the sovereign power 
of the state itself can compass their building. The com- 
prehensive system of power development and power distri- 
bution which the social fabrie will very soon require can 
be designed and executed by no lesser power. The credit of 
the state can be made a basis for borrowing money at lower 
interest rates than private companies can command and the 
state can well afford to give its citizens the profits which 
private capital cannot or will not forego. That is, speci- 
fieally, the state can sell power at a price only sufficiently 
above cost to meet the interest and in a fifty-year period 
amortize the investment. 

- From the standpoint of the welfare of the Southern 
states, it is our belief that the prompt passage of laws for 
state regulation and control of waterpower will greatly in- 
nure to their lasting benefit, and we further believe that the 
one which first frankly adopts the policy of state develop- 
ment will receive an industrial impetus far beyond any 
which may result from the development of its remaining 
waterpowers for private profit. 

J. A. Switzer. 

Convention of Mississippi Electric Association. 
The fifth annual convention of Mississippi Electric 

Association will be held April 21-22-23 at Natchez, Miss. 
Arrangements have been perfected for the association del- 
egates to meet at Vicksburg on the morning of April 21, 
when passage will be taken on Steamer Concordia for 
Natchez, leaving Vicksburg at noon. Natchez will be 
reached early next morning. During the trip on the river 
the first day’s session of the convention will be held. En- 
tertainment of an enjoyable character has been provided 
for that night. 

The steamer trip on the “Father of Waters” will be «» 
interesting and unique experience to every one, and should 
prove a drawing card that will make the fifth convention 
the largest and most successful in the Association’s his- 
tory. Details of meetings and entertainment at Natche- 
w'll be announced later. 
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A Genera View or Lock, Power Houss anp Dam or THE Mississippr River Power CoMPANY’s DEVELOPMENT. 

The World’s Largest Hydro-Electric De- 
velopment at Keokuk, Iowa. 

(Contributed Exclusively to SOUTHERN ELECTRICIAN). 

BY J. H. ALEXANDER. 

A Description of the Mammoth Engineering 
Achievement in the Heart of the Middle West. 

N THE very heart of the nation, the Mississippi River 

Power Company is building the world’s largest sin- 

gle waterpower development, to furnish electric current 

in large quantity to a region hitherto looked upon as being 

devoted chiefly to agriculture. It is located in the Missis- 

sippi river where the states ‘of Illinois, lowa and Missouri 

meet and will develop on the shafts of its water wheels over 

300,000 horsepower, generating 231,500 kilowatts by the 

operation of thirty units in its power house. The work 

consists of a dam across the Mississippi between Hamilton, 

Ill., and Keokuk, Iowa, joining on the Iowa side with the 

power house, between which and the lowa shore a very 

large lock and large dry dock are constructed, both becom- 

ing the property of the United States upon the completion 

and entirely at the cost of the power company. 

THE KEOKUK DAM. 

The dam is 4,649 feet long, including 119 similar spans 

and an abutment at each end. It is 53 feet high, 42 feet 

wide at the base and 29 feet wide on top, and is set several 

feet into the hard blue limestone bottom of the Mississippi. 

Each of the 119 spans is 30 feet wide between the 6-feet 

piers and is arched at the top, the arches supporting a 

causeway which is the summit of the structure. In each 

span is a spillway 32 feet high, vertical up-stream and an 

ogee curve down-stream. Each spillway is topped by a 

steel gate 11 feet high, operated from the causeway above. 

The dam is of the gravity type, of massive concrete, and 

Note:—The birdseye view of water-power works in the Mis- 

sissippi shows the dam stretching across from the Illinois bluff 

nine-tenths of a mile to the upper end of the power house 

which reaches about a third of a mile down the river to the 
lock. The wall with arches in the middle of the picture is the 

west lock wall. The dry dock will be between that and the 

Iowa shore, where the little wooded park is now. ‘The seawall 

is seen at the left of the picture reaching across to become the 

upper wall of the dry dock. The forebay is between the power 

house and the sea wall. 

was built in steel forms filled with a very large cantilever 

traveling crane to which the buckets of conerete were de- 

livered by trains running on standard gauge railway tracks 

on top of the dam structure itself, the mixing plant being at 

the Illinois end of the dam. 

THE POWER HOUSE AND THE TURBINES. 

The power house is set about 25 feet down into the 

river bottom with a tailrace excavated to the same depth 

along its eastern side and extending much farther down 

stream. The structure of the power house is of massive 

concrete, 1,718 feet long, 132 feet, 10 inches wide and 70 

feet high, to the generator floor. The superstructure has 

reinforced concrete walls and trussed roof and is 107 feet, 

6 inches, from floor to pinnacle of the roof. The power 

house is set almost parallel with the river, with the forebay 

Fig 1. Junction or Dam anp Power Hovsz. 
Note:—The junction of the dam and the power house is here 

shown and. the construction of the dam in steel forms with a 

cantilever traveling crane partly dismantled. The two spans 

on the left are being filled completely to make the west abut- 

ment of the dam. In each of the arched spans will be built 

a spillway topped by a steel gate. 



JaNvARY, 1913. 

Pe 

BpoSniecen, 

PeSnyy Den ot 

eter 

23, 
Be 

“2 we 6 0 6%, torr e 
) 

MCAD BAY 
cusses 

PG. rads CONVERGING Dracram SHow1ne Four Intakes 

Invro Scront CHAMBER AROUND WHEEL. 

between it and the Iowa shore and contains thirty simi- 

lar units of 9,000 kva. capacity and four auxiliary 

units. Half of it is nearing completion, and the other half 

will be completed later, while the first half is being oper- 

ated. 
Each power unit consists of a turbine direct-connected 

to a generator on a vertical shaft. The turbines are of spe- 

cial design of Francis type the diameter at the twenty 

four intakes to the scroll case. 

SOUTHERN ELECTRICIAN. 

Fig. 2. WHEEL CHAMBER SUOWING BoLTs AND BAFFLE 

PLATES. 

Note:—The turbine is placed in the illuminated circle. The 

ring projecting from the ceiling supports the cone, at the top 

of which is the thrust bearing supporting the shaft containing 

the turbine runner on its bottom and the revolving part of the 

generator on its top, a total weight of 550,000 pounds on this 

one bearing. This picture shows the center of the scroll case 

89 feet in diameter which has four intakes and is 22 feet high. 

buckets being 16 feet 2 inches. They will operate at 57.7 

revolutions per minute and show an efficiency of 86 per 

cent. They are rated at 32 feet head the actual head vary- 

ing from 29 to 43 feet, with the stages of water in thi 

river. The weight of the revolving parts of the unit, on the 

shaft, is 550,000 pounds, and this is supported on one 

thrust bearing, set rather high, the shaft being 25 inches 

in diameter. Each turbine is installed in a conerete scroll 

ease 39 feet in diameter, which has four intakes so shaped 

as to deliver the water to the runner with equal velocity 

at every point on the circumference of the wheel. The 

draft tube is an 18-foot circle in cross section at its top 

and at its bottom an obloyg, 22 feet 8 inches in vertical 

diameter and 40 feet 2 inches in horizontal diameter. The 

draft tube delivers the water into the tailrace at a low 

velocity, at right angles to the latter and the river. 

i Fig. 4. West Face or Power House—lIowa SIpDzE. 
Note:—About half of the power house on the forebay sideis*shown here. Each arch is in front of a power unit and the 

The architectural beauty of thispower house has caused much praise. 
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THE LOCK AND DRY DOCK. 

Between the lower end of the power house and the Iowa 

shore is first, the lock 110 feet in width (the same width as 

the Panama locks) and 40 foot lift, as compared with the 

28-foot 4-inch lift in each of the locks on the Isthmus, 

which are tandem and make the elevation of 85 feet by three 

lifts. Beside the lock is a dry dock with a basin only one 

per cent smaller in area than the largest in the United 

States—the navy dry dock at the Brooklyn navy yard. 

From the dry dock a sea-wall, so-called locally, extends up 

the short line as the western boundary of the forebay and 

as a retaining wall for the railroad tracks of the Burlington 

Route there, which had to be elevated and relocated for 

fourteen miles above the dam. Incidentally, the dam pro- 

vides deep water navigation for sixty-five miles up the 

Mississippi. An ice fender 2,625 feet long guards the up- 

per end of the forebay, and is a concrete bridge with solid 

concrete always at the surface of the water, whatever the 

stage of the river. It has a floating boom at the shore end 

to permit the passage of steamboats. The entire hydrau- 

lic plant is one monolith of concrete with a total linear 

measurement of 13,185 feet, and generally very large cross 

section. 

Since the electrical features of this great work are 

most interesting to readers of Southern Electrician, the 

most attention will be given in this article to the electrical 

installation therein and along the Mississippi river. In 

addition to the installation in the power house, the trans- 

mission lines present many features of interest, and the 

whole is worthy of close study. 
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THE GENERATING AND EXCITING UNITS. 

The generators, located on the first floor, are vertical 

shaft units, rated at 9,000 kva., 11,000 volts, 25 cycle, 

three-phase. They have full load efficiency of 96.3 per 

cent, and a regulation of 13 per cent at unity power factor. 

Each generator weighs 614,000 pounds, and the armature 

is 30 feet 9 inches in external diameter. The coils are 

buried in the armature at several points from which the 

internal temperature of the machine may be found. A 

brake is provided for each unit, in order to hasten the oper- 

ation of shutting down. 

The generators are supplied with exciting current by 

an unusual system. Turbine driven alternators located on 

the main floor and having a rating of 2,000 kva., at 460 

volts, 25 cycles, supply current to three-phase buses run- 

ning the entire length of the generator room. From these 

buses a 100-kilowatt motor generator set, located on a gal- 

lery eight feet above the main floor, is tapped off for each 

generator and furnishes the latter with excitation at 250 

volts. As an additional precaution another 440-volt bus 

is installed for each group of generators. It is excited 

through a 600 kva., 3-phase transformer from the main 

power fuses and all motor generator sets are equipped for 

connection to this bus, as well as to the main 440-volt 

bus. The voltage of each main generator is controlled by a 

Tirrill regulator operating on the field of its own ex- 

citer. 

BUS AND SWITCHING ARRANGEMENT. 

The electrical installation is laid out in accordance with 

original features. 

Duplicate buses are installed on both high and low tension, 

and all generators, transformers and lines are provided 

with selector oil switches so that they may operate from 

either bus. One low tension bus runs unbroken for the 

entire length of the station and will be used for transfer- 

ring and in emergency. The other, the normal operating 

bus, is equipped with sectionalizing switches and current 

limiting reactances, so that generators and transformers 

feeding each outgoing line will be on a separate section of 

the bus. Ordinarily all sections are paralleled through 
these reactances, and the emergency bus unites the ends of 

the main bus, forming a ring. 

All switches are non-automatic, except the low tension 

bus section switches. They are arranged so that trouble on 

one section merely opens its two section switches and by 

a relay operating on Tirrill regulators, reduces the gener- 

ator voltage, but leaves generators, transformers and line 

connected together. In addition, a low tension bus for local 

11,000-volt feeders is provided. 
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Fig. 7. Generator Room SHowine Layout or Units. 
Note:—Part of the generator room floor showing pitliners of 

some of the turbjne units is shown here. On the left is a spider 

of a revolving field of one of the generators. In the middle 

ground is one of the turbine runners standing on the floor. The 

150-ton traveling crane permanently installed is at ithe 

ceiling. 

One high tension bus, serving as an emergency and 

transfer bus, is cut into sections corresponding to the 

lines. The other is similar but has section switches in- 

stalled in addition, so that the sections may be paralleled 

if desired. This scheme of connection affords a maximum 

of flexibility and of insurance against trouble from exces- 

sive short circuit currents on the low tension and voltage 

surges on the high tension. 
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Low tension circuits are protected from internal voltage 

surges by electrolytic static dischargers connected to each 

section of each bus. For protection against excessive cur- 

rents one bus is sectionalized, as before noted, dividing 

the station into ten groups and the groups are connected 

together through current reactances with a rating of 240 

kva. Each reactance consists of three large concrete cores, 

wound with copper cable, and weighs complete 27,000 

pounds. 

From the low tension bus room, leads similar to those 

from the generators descend to the transformers, which are 

located on the same level as the exciter sets and are install- 

ed each in a separate concrete compartment opening into 

the screen room. The transformers are 3-phase, 25 cycle, 

11,000/110,000 volts, with a rating of 9,000 kva. each. 

They are connected delta low tension and “Y” high tension, 

with neutral dead grounded. The transformers occupy a 

floor space of about 8 x 16 feet, and are 24 feet high over 

the high tension bushings. Each one weighs 231,000 

pounds and contains nearly 10,000 gallons of oil. They 

are mounted on trucks and can be rolled out into the screen 

room and picked up by the crane. From the transformers 

high tension connections of 114-inch standard iron pipe ex- 

tend vertically through a well to the high tension bus and 

switch rooms located on the top floor. 

High tension switches are K-15 type, triple pole, solen- 

oid opérated and of 400 amperes capacity. Each switch is 

mounted on a concrete curb which encloses the operating 

mechanism and provides a catch basin for oil. ‘These 

switches are provided with disconnects on one side only and 

are attached directly to the high tension buses. 

High tension buses are installed in separate rooms run- 

ning the entire length of the power station and on opposite 
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From the generators, varnished cambrie insulated, sin- 
gle conductor, 600,000 ¢.m. cables lead to the low tension 
bus room. This is located on the second floor between gen- 
erator and screen rooms. Buses as well as current and 
potential transformers are enclosed in concrete compart- 
ments. 

A low tension switching equipment is located immediate- 

ly above the bus room and consists of H-6, 11,000-volt 

motor operated oil switcnes, mounted in concrete cells and 

equipped with disconnecting switches in sub-cells. The 

terminals of these switches extend through the floor into 

the bus room and bar connections are made from them 

directly to the buses or through instrument transformers to 

generators and main transformers. 

sides of the building. They consist of 2-inch standard iron 

pipe, supported from the ceiling by seven-unit suspension 

insulators. They are spaced 6 feet center to center and 

are without barriers. From the buses line connections are 

made with 114-inch copper pipe. These connections run 

first to high tension current transformers and then directly 

up through roof bushings. 

Roof bushings are of special design and give a safety 

factor on line voltage of three under rain test and four 

when dry. From the roof bushings, lines run through 

choke coils to an air disconnecting switch of the rotary 

double break type, mounted 24 feet between phases and 

having arms 12 feet long. Between choke coil and dis- 

connecting switch taps are taken off to lightning arrester 
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horns, also located on the roof, thence through another 

set of roof bushings to electrolytic arrester tanks located 

on the high tension bus room floor and enclosed in a con- 

erete compartment. 

SWITCHBOARD AND CENTRAL SYSTEM. 
The entire station is controlled from a switchboard room 

located on the top floor in the center of the ultimate build- 

ing. The switchboard is of the remote control bench type, 

with instrument panel mounted behind the bench. ‘The 

board is provided with a panel for each generator and 

transformer unit and for each outgoing line. It is divided 

into sections corresponding to the bus sections and is ar- 

ranged in the form of an “L” for the present station. With 

the ultimate equipment it will be in the form of a “U.” In 

the center of this “U” is located the chief dispatcher’s desk 

and switchboard. The former contains a telephone switch- 

board, giving complete control over the telephone system 

and fully equipped for testing out the telephone lines. The 

latter contains a mimic bus arrangement which shows by 

means of lights the position of every switch in the power 

house, and also graphic voltmeters and ammeters showing 

the voltage and current for each outgoing line. 

For the operation of this switchboard and control sys- 

tem two storage batteries of 320 ampere hour rating each, 

are provided. Two 15-kilowatt motor generators serve to 

charge these and a vertical switchboard located in one cor- 

ner of the switchboard room serves to connect the various 

control feeders. The wiring for the control system is mul- 

tiple conductor cable with 30 per cent para insulation, in- 

stalled throughout in conduit buried in concrete. 

A very complete system for the transmission of intelli- 

Fig. 9. An AncHor Tower on Sr. Louis Linz. 
Note:—One of the towers of the transmission line extending 

from. the power house to St. Louis, 137 miles, and crossing the 

Mississippi river twice and the Mjssouri river once. This is an 

anchor tower with a dead ending, located in Adams county, 

- Tilinois. 

January, 1913. 

es) | 
> HT. Oil SWHch 
Lightning Arrester 
Bectro lytre Tanks i D 

4 =zT — 

3 

Mig. 10. Section THrouGH GENERATOR UNIT AND SwITCH- 

ING’ APPARATUS. 

gence is installed. A telephone system communicating 

to all floors and tunnels in all sections of the building, to 

the roof, and by means of the company’s private telephone 

lines to all sub-stations and distributing points, is installed. 

For the transmission of the more frequent instructions be- 

tween switchboard room and generator room, a signal sys- 

tem has been provided, similar in a general way to that 

used between pilot house and engine room on shipboard, 

but very much more elaborate in that it provides for sig- 
nalling separately to each generator and for the automatic 

recording of signals and the time they were sent. 

STATION AUXILIARIES. 
Turning now to the various auxiliaries about the sta- 

tion, the lighting system first merits attention. Lighting is 

entirely by tungsten lamps equipped with steel reflectors. 

Current for lighting may be supplied through three 75 kva., 

11,000/125-250 volt transformers, and 7.5 kva. induction 
regulators, from the main buses, or through three 75 kva. 

440 /250-125 volt transformers from the exciter bus. About 

one-third of the lights well distributed over the station, are 

arranged so that in emergency, causing either over or under 

voltage on the alternating current side, they are auto- 

matically connected to one of the control batteries. This 

is sufficiently large to operate them for nearly an hour. 

Transformers and switches, ete., in this station contain 

of necessity a large amount of oil, and a very complete 

system has been installed for handling this between cars, 

treating tanks and the equipment where used. Transformer 

compartments have a large drain emptying into the river 

and transformers are provided with quick-acting valves 

which ean be operated from the generator room, whereby 

their oil may be discharged into tanks located in one of 

the tunnels in the substructure or into the tailrace. Two oil 

filter presses with pumps, ovens and other auxiliaries are 

provided to treat this oil, and a complete piping system is 

installed for returning it to the transformers. High ten- 

sion oil switches and lightning arresters are also provided 

with discharge and return oil pipes and oil storage tanks. 

Three complete water systems are installed. One sup- 

plies water for transformer cooling, the second, water for 

fire protection, and the third, the house service water. 

Toilet and locker rooms are provided in several parts of the 

building, a vacuum cleaning system, a compressed air sys- 

tem and a complete heating system are also installed. 
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Auxiliary power about the station may be supplied 

either from the 440-volt excitation system, or through a 

500 kva. three-phase, 11,000/460-volt transformer from the 

main power buses. 

For handling machinery, two 150-ton traveling cranes 

and a storage battery truck crane are provided in the 

generator room and a 75-ton overhead traveling crane in 

the gate house. 

At the north end of the building a large machine: shop 

is installed on the first floor opposite the screen room, and 

space for storage and machinery repairs is allowed op- 

posite generator room and on upper floors. An industrial 

track of three feet gauge is provided on the bus room floor 

to facilitate handling of apparatus. Offices are located just 

in front of the switchboard room on the top floor, and ele- 

vators are provided at each end of the building. 

. TRANSMISSION SYSTEM. 

The power generated by this system is to be distributed 

locally at 11,000 volts and to the north and south through 

the populous country along the river at 110,000 volts. In- 

terest in the transmission system centers about the 110,000- 

volt line now being built to St. Louis. This is a steel tower 

line, with 80-foot towers spaced with a normal span of 

800 feet and carrying two 300,000 em. copper circuits 

in vertical planes on each side of tower and spaced 10 feet 

between wires, and a 5-8-inech steel ground wire at the 

apex of the tower. Standard towers weigh 6,640 pounds, 

and are designed to withstand the breaking of two wires. 

Approximately every mile stronger anchor towers are in- 

stalled. These weigh 10,200 pounds, and are designed for 

the breaking of all seven wires. All tower foundations are 

of conerete. Seven part suspension insulators are em- 

ployed, having a dry flashover test of 440,000 volts and a 

wet test of 330,000 volts. 

The line crosses the Mississippi twice and the Missouri 

once, each time by a single long span. For these spans, 

special high towers are employed with foundations extend- 

ing to bedrock. Conductors are of high tension steel and 

are spaced 24 feet apart. 

The construction will be completed early in 1913, and 

is done by administration entirely. Mr. Hugh L. Cooper is 

vice-president and chief engineer of the Mississippi River 

Power Company. The electrical installation and the co- 

ordinate superstructure of the power house is being done 

by the Stone and Webster Engineering Corporation. 

Resolutions Adopted by A. I. E. E. on American 
Patent System. 

Whereas, there are pending before Congress numerous 

bills affecting and greatly modifying the Patent System 

in the United States, and 
Whereas, the Patent System has been, and is, a tremen- 

dous factor in building up the present industrial prosperi- 

ty of this country, thereby greatly contributing to the pros- 

perity of the country as a whole, and 
Whereas, any untoward change in the patent situation 

might disastrously affect this condition of industrial and 

general prosperity, and the conditions contributing to their 

continual augmentation, and 
Whereas, in view of the intimate relation of the Patent 

System to the general welfare, no action looking toward 

any radical change in the. Patent System should be taken 

without most careful consideration, and 

Whereas, in our opinion, proper consideration of sueh 

important changes as are proposed ean be had only by 
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an unbiased, non-partisan commission, made up of nen 

from various walks of life and not from any one voea- 
tion, or interest, 

Be It Resolved, that the American Institute of Elec- 

trical Engineers, acting through its Officers and Board of 

Directors, respectfully urge the Congress of the United 

States that they provide for a Commission, made up of 

unbiased, independent, non-partisan men of such national 

standing as will commad the respect of the whole coutry; 

and chosen from different walks of life; and not more 

than one from any ealling or interest; and serving with- 

out pay. Such commission to hold public hearings, and 

otherwise, as may appear to them best, to make a thorough 

and careful study of the American Patent situation, and 

te prepare and submit a comprehensive report and recom- 

mendations to Congress for such changes, if any, as may, as 

the result of their study, appear to them expedient, whether 

in the Patent Office, in the method of Court procedure, or 

in the organic Patent Law, and recommendations as to 

the Legislation they would propose for effecting said 

changes. And that we further respectfully urge that the 

Congress make ample provision for the expenses of said 

Commission, and 

Be It Resolved, that we respectfully urge the Congress 

of the United States to hold in abeyance all proposed 

Legislation affecting the Patent System in whatsoever way 

until such time as the said Commission shall have had 

ample opportunity to hold the said hearings, and make 

the said study and report, and 
Be It Further Resolved, that these resolutions be print- 

ed and a copy be sent to each Senator and Representative 

of the United States who is a member of the Senate or 

House Committee on Patents. 

Ratpu D. MersHon, Pres. 

Work of Organization Committee, Society of 

Electrical Development. 

The Organization Committee which was appointed at 

Association Island September 3 for the purpose of sug- 

gesting ways and means for the organization of a co- 

operative movement to carry out co-operative work for 

the benefit of the electrical industry at large, held its 

fourth meeting in the Engineering Societies Building, 29 

W. 39th Street, New York, December 2. The committee 

reports that a great deal of progress has been made in 

the development of a practical plan, but that the subjects 

to be taken up and the variety of interests to be considered 

to suecessfully carry out such an organization, still neces- 

sitate a great deal of work before their suggestions for 

the contemplated organization will be in conerete enougl 

shape to present to the industry at large. . 

Definite by-laws and plans for thfBpe.ttion of The 

Society for Electrical Development are still being consid- 

ered. A sub-committee was appointed on Finance and 

Administration to earry out further plans in connection 

with the orgaization work of the Society, and a sufficient 
amount was advaneed by the members of the Organization 

Committee to earry on the work. 
The next meeting will be held some time during the 

month of January, and at that time it is hoped that it will 

be possible to lay before the industry at large, a concrete 

plan which will assure satisfactory results to the industry 

and to which the individnals of the industry will give tneir 

co-operative support. 
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A Review of Water Power Development 
in the South During 1912 

(Contributed Exclusively to SOUTHERN ELECTRICIAN.) 

BY J. A. SWITZER. 

THOSE who closely observe the trend of hydro- 

electric development in its larger aspect, the close 

reading of the technical press of the day cannot fail to 

bring an overpowering realization of the immense economic 

importance of water power. Moreover, such a reading can- 

not fail to convey a profound impression of the rapidity 

with which the process of concentration of ownership and 

control is taking place. When it can be said that the en- 

tire water-power situation in a number of states has within 

a single twelve-months been completely altered (and this is 

true of Virginia, North Carolina, Georgia, Alabama and 

Tennessee), then it is surely time for the people of the 

country to be aroused to the meaning of 

the process. The writer has attempted 

in this article to weave together into a 

connected whole the history of the im- 

portant events of 1912. While there 

may be some errors of omissions and 

perhaps some unintentional statements 

of fact, every effort has been made to 

keep this chronicle in accordance with 

the facts. For convenience the history 

is grouped under the headings of the 

states concerned. 
Virginia. 

The water-power map of Virginia 

has undergone striking changes during 

the year. At the beginning of 1912, the 

Virginia Railway & Power Co., owned 

by F. J. and Edwin Gould, was the dom- 

inant water-power interest in the state, 

owning about 65 per cent of the devel- 

oped power and holding about 21,600 of 

developed and 28,500 undeveloped horse- 

power located on the James and Appo- 

matox rivers; and the company, besides 

its holdings of water-power, owns a large 

number of trolley systems, both urban 

interurban. 

The total developed water-power within the state at the 

beginning of the year, including the developments cited 

above, amounted to a total of 51,320 horsepower. During 

the year, the Virginia Western Electric Co. has come into 

existence.. This new company has taken over the holdings 

of the Clifton Forge Publie Service Corporation on the 

Jackson river. It has also taken over the Rockbridge Cor- 

poration of Buena Vista, Va., with its two hydro-electric 

plants on the James river, together with the Bueno Vista 

Light & Power Company’s steam plant which it will use 

as a steam auxiliary. The company has erected a number 

of transmission lines and announcement is made that addi- 

tional hydro-electric developments will be inaugurated dur- 

ing the coming year; notably one development of 8,000 

horsepower at Goshen Pass. While this company there- 
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fore looms up large, the really great event of the year con- 

sists of the rise of the Appalachian Power Company into 

a commanding’ position. 

Possibly no event in the recent history of water-power 
development is of more profound significance than the sue- 
cessful launching of this project. The significance of this 
work does not lie in the size of the developments but rather 
in the fact that the developments are located in the heart 
of the Virginia coal fields and that the water-power is to 
find its market largely in the operation of the coal mines 
themselves. The property belongs to the Byllesby group of 
interests, and referring to these developments in a pa- 

per recently read by Mr. Jas. E. Hughes, 
of the Byllesby Co., before the American 
Institute Electrical Engineers, in Chica- 

go, Mr. Hughes said: “This installa- 

tion on the New River is unique in that 

almost half of the entire market of the 

power developed is to supply electrical 

energy to coal mines. Now, we have of- 

ten been lead to believe that the further 

away water-power development was 

from cheap coal the more profitable it 

would be; but I can assure you that 

these developments on the New River 

have just been put into operation and 

we cannot tell you from the actual oper- 

ation of the plants what the profit will 

be; yet the signed contracts for service 

in the Pocahontas coal field will show a 

return on the investment greater than 

my company dared to predict in its per- 

spectus.” I commend the thoughtful 

consideration of this frank statement to 

that group of water-power engineers in 

whose public utterances the effort is so 

frequently made to lead the public into 

the belief that water-power properties 
are not particularly lucrative and that therefore the proper 

attitude of the public should be to “keep hands off” and 

leave these matters to those who understand them. 

The company has its office at Bluefield, which is just 

across the state line in West Virginia; but its develop- 

ments are located on the New River in Virginia. These 

are five in number, and will aggregate 75,000 horsepower. 

Two of the five plants, Nos. 2 and 4, having an installed 

capacity of 29,000 horsepower, were put into operation 

within the last two months. Plants Nos. 1, 2, 3 and 4 will 

all be located within a distance of about five miles just 

northeast of Galax, while site No. 5, seven miles west of 

Pulaski, will be about twenty miles lower down the river. 

Transmission lines have been built from the transformer 

house which now serves plant No. 2 and plant No. 4, to 

ENGINEER. STATE 
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Galax, Danville and Martinsville on the south; Marion and 

Saltville on the west; Christianburg and Roanoke to. the 

northeast; Pulaski, Wytheville in Virginia, and Bluefield, 

Pocahontas, Switchback, Coalwood and Welch in West Vir- 

ginia, to the northwest. Transmission is at 88,000 volts, 

and it is expected that the entire 75,000 horsepower will be 

absorbed within a radius of 50 miles of the generating 

stations. Already a contract has been made to supply pow- 

er to the Roanoke Railway & Electric Company of Roan- 

oke; and contracts have been placed for supplying power 

to the following coal mining companies: Virginia Poca- 

hhontas Coal & Coke Co.; American Coal & Coke Co.; Zen- 

ith Coal & Coke Co.; Crystal Coal & Coke Co.; West Vir- 

ginia Pocahontas Co.; Coal Dale Mines; Flannagan Coal & 

Coke Co., and Vaughn Coal Co. The company has ac- 

quired the 7,500 horsepower steam turbine plant of the 

Pocahontas Consolidated Colleries Co., together with the 

steam-operated plants of Marion, Wytheville, Pulaski, 

Bluefield, Pocahontas, Welch and Keystone. 

As to the engineering features of this development, 

there is little which is unusual except perhaps the fact that 

a single transformer house will receive current at 13,000 

volts from four of the power houses. 

West Virginia. 

The important event of the year in this state is un- 

doubtedly the beginning of work on the Cheat river devel- 

opment. The West Virginia Development Co., one of the 

Kuhn properties, has let contract for its initial construc- 

tion to the T. A. Gillespie Co., of Pittsburgh. This devel- 

opmnet is located on the Cheat river at the boundary be- 

tween West Virginia and Pennsylvania. For a time it ap- 

peared that the prosecution of this work would be pre- 

vented through a decision of the Cireuit Court of West 

Virginia to the effect that the Cheat river is navigable; but 

the river is not navigable but only floatable, and the de- 

cision of the court simply necessitated a minor change in 

the details of the dam for the accommodation of the waning 

logging interests. For the present, the dam will be built 

to a height of 80 feet with the expectation of carrying it 

later to 100 feet. The initial installation will be for 

48,000 horsepower, to be increased later to 100,000 horse- 

power. The contract for $1,000,000, which contains bonus 

and penalty clauses, calls for completion of the dam by 

December 1, 1913; it does not include machinery and equip- 
ment. 

A second development within the state has been initiat- 

ed during the year. This is for a dam at Government Lock 

No. 19, on the Ohio river at Bellville. The writer, however, 

is not advised as to the details of the development. 

Turning to the projected developments, we find three 

new companies to have been formed; the first of these is 

the Virginia Power Co., of Charleston, West Virginia, in- 

corporated with a capital of $10,000,000, and the second 

the Black River Water Power Co., incorporated with a 

eapitai of $27,000,000. This latter company is prosecut- 

ing investigations of power sites on the Black Fork river in 

Tucker county, but it is not understood that either of these 

companies has reached the construction stage. For the 

third, it is reported that a new company is projected which 

shall take over the property of the Old Dominion Power 

Co., of Radford, Va., and will make large water-power de- 

velopments. It is claimed that some $25,000,000 will be 

expended, and 350,000 horsepower will be developed for 

transmission over a wide territory. 
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Kentucky. 

The state of Kentucky can hardly rank as a water- 

power state of the first magnitude, there being at present 

‘no large developments in actual operation within the state. 

During the year, however, construction work has begun on 

the plant of the Dix River Power Co., which is located at 

IkKennedy’s Mill on the Dix river near Richmond. We are 

mot advised as to the details of this development, but un- 

derstand that the contract is in the neighborhood of $3,- 

000,000. Mr. L. B. Harrington, of Richmond, is president 

of the company, and Brown & Clarkson, Washington, D. 

C., the engineers. 

While this is the only plant actually under construction 

within the state itself, interest attaches to the holding of 

the H. M. Byllesby Co. at Cumberland Falls on the Cum- 

berland river near Williamsburg. Although the develop- 

ment of this project is not imminent, it is more than prob- 

able that when the development is made it will constitute 

one of the plants of the Tennessee Power Company describ- 

ed in the section on Tennessee. 

It is reported that a company entitled the Interstate 

Power Co. has been incorporated at Louisville to investi- 

gate water-power sites within the state, but to the best of 

our information, the plans of this company are still nebu- 

lous. 

North Carolina. 

According to the report of the United States commis- 

sioner of corporations on ‘Water-Power Development in 

the United States,” issued on March 14, 1912, it appears 

that of the developed commercial power in this state, 45 

per cent is in possession of the Carolina Power & Light 

Co.; 39 per cent in that of the North Carolina Power & 

Electric Co., and 9 per cent belongs to the North Carolina 

Electrical Power Co. The Yadkin River Power Co. is a 

subsidiary of the Carolina Power & Light Co. At the be- 

ginning of the year, however, the amount of developed 

power in the state was comparatively small, and the present 

year, together with those immediately to follow, will see 

rapid changes in the water-power map of this state. 

The Southern Power Co., which at present completely 

dominates the power situation in the state of South Caro- 

lina, finds much of its market for power within North Caro- 
lina, and owns as well three valuable power sites on the 

Catawba river within this state. 

During the year, the 32,000 horsepower plant of the 

Yadkin River Power Co., situated eight miles from Rock- 

ingham, has gone into commission. This plant, consisting 

of three 3,000 kilowatt and three 4,500 kilowatt units, gen- 

erating at 4,000 volts, supplies power at 100,000 volts to 

the towns of Hamlet, Wadesboro, Lumberton, Raleigh and 

Durham, and at 22,000 volts to Cheraw, South Carolina. 

The company has recently acquired the steam plants of 

Wadesboro and Cheraw, South Carolina. 

The Carolina Power & Light Co., in addition to own- 

ing the Yadkin River Power Co., owns and operates the 

water-power plant at Buckhorn Falls on the Cape Fear 

river about ten miles below the Monteure river, with a 

capacity of 3,500 horsepower, a small 400 horsepower plant 

on the Neuse river six miles above Raleigh, and last but by 

no means least, the 30,000 horsepower plant at Blewitts 

Falls, which went into commission last spring; and in 

addition to these, the company owns auxiliaries as follows: 

One 5,000 horsepower plant at Raleigh, one 1,000 horse- 

power plant at Goldsboro. The company is reported to 
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lave acquired the Asheville Electric Co., which does the 

street railway, light and power business in Asheville, North 

Carolina. This is somewhat puzzling to understand, inas- 

much as the field of operation of this company is in the 

eastern central portion of the state, entirely removed from 

Asheville. The company’s transmission lines which are 

tied together through a common sub-station with the Yad- 

kin River Power Company’s lines, extend from Buckhorn 

Falls to Raleigh, Raleigh to Goldsboro, passing through 

Selma, Smithfield and Paine Level. From Raleigh to Hen- 

derson and Oxford, from Buckhorn Falls to Fayetteville 

and Sanford. It would thus appear that the importance 

of this company has been greatly enhanced during the year 

1912. 

The year appears to have brought no change to the Car- 

olina Power & Light Company save that they have acquired 

the municipal plant of Goldsboro, North Carolina, for a 

steam auxiliary. 

At the west end of the state there are a number of de- 

velopments clustering about Asheville. Within a radius 

of 25 miles of this city, there are now in operation seven 

water-power plants: The Waynesville Light & Power Co., 

on Pigeon river, which furnishes light and power for 

Waynesville; the Henderson Light & Power Co., on Big 

Hungry creek, furnishing light and power for Henderson; 

the Brevard Light & Power Co., the plant of the Asheville 

Power & Light Co., on Hominy creek, and the three plants 

of the North Carolina Electrical Power Co., on the French 

Broad and Ivy rivers. The plant on the Ivy river was 

completed in 1900, and develops 750 horsepower. The sec- 

ond of these developments, that at Weaver on the French 

Broad, was placed in commission in 1904, and develops 

3,200 horsepower, while the third development at Marshall 

on fhe French Broad developing 5,500 horsepower, went 

into commission in January, 1912. 

Thus it would appear that the year 1912 has seen the 

developed horsepower of this state practically doubled. 

Notwithstanding this, the most significant events during 

the year in this state consist of the formation of new com- 

‘panies which will shortly begin extensive building opera- 

tions. Among these a prominent place must be assigned 

to the Southern Aluminum Company. ‘This in reality is 

a French company, organized in Paris under the name of 

L’Aluminus Francaise, with a capital of 15,000,000 franes. 

The American company is capitalized for $8,000,000. This 

company has purchased extensive deposits of bauxite, the 

mineral from which aluminum is manufactured, near Whit- 

ney, North Carolina. The company has also purchased a 

partly completed hydro-electric plant of 50,000 horsepower 

capacity from the North Carolina Electric & Power Co., 

located on the Yadkin river. Completion of this plant will 

be pushed rapidly forward. Orders have been placed for 

seven units of 5,000 kilowatts capacity each and two units 

‘rated at 2,500 kilowatts each. For the purpose of alumi- 

num smelting, a direct current is required, and each of the 

major units will deliver 20,000 amperes of 250 volts. These 

are probably the largest direct current units ever built. 

Before the close of the year 1913 this company will be 

in position to produce 2,000 tons of aluminum a month. 

Probably it is but a strange coincidence that while this 

French company has come to locate its aluminum works in 

North Carolina, the Aluminum Company of America is 

also proposing to develop water-power partly within North 

Carolina and partly in Tennessee on an enormous scale. 
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This company will be more fully described among the 

water-power developments of Tennessee, inasmuch as its re- 

duction works will be located within that state. It may 

be said in passing, however, that the company has ac- 

quired the entire Little Tennessee River with its most im- 

portant tributaries and that its ultimate plans call for the 

development of 400,000 horsepower, of which the larger 

portion will be developed on the North Carolina side of the 

state line. 

Among the projected companies there remain four de- 

serving of mention. First, the Alamance Power Co., which 

will construct a plant at River Falls on the Haw river in 

Alamance county. Second, the Virginia-Carolina Power 

Co., incorporated early in 1912 to develop 25,000 horse- 

power on the Roanoke river near Welden. The third of 

these is the Carolina-Tennessee Power Co., which has taken 

over two power sites on the Hiawassee river in Cherokee 

county. The first of these sites is but a few hundred feet 

from the Tennessee state line, and the second is fifteen 

miles higher. At each site a dam 150 feet high will be built 

and a total of 50,000 horsepower is expected to be devel- 

oped. While the project is as yet in the engineering stage, 

there appears to be little doubt that its plans will be car- 

ried to a consummation. The company is capitalized for 

$5,000,000 by New York capitalists, and the Amberson 

Hydraulic Construction Company, together with Prof. Wm. 

H. Burr, of Columbia University, have been employed to 

make the preliminary examinations and plans. The fourth 

of these projected developments is probably not so near 

to the construction stage. W. S. and J. S. Kuhn, the 

Pittsburgh bankers, have purchased the Toxaway Water 

Power property near Asheville with a view to developing 

at this point 20,000 horsepower. 

South Carolina. 

Affairs in this state appear to have been rather quiet 

during the year. The most notable event would seem to 

be the acquisition by the Columbia Gas & Electric Co. of the 
Parr Shoals Power Co., and the consequent beginning of 

construction of the Parr Shoals plant. This plant is loeat- 

ed on the Broad river about twenty miles above Columbia, 

and will develop 25,000 horsepower. The dam will be 34 

feet in height and will create a pool approximately 12 

miles long, flooding an area of 2,400 acres. The present 

power equipment will consist of eight units of 2,000 kva. 

each. Power will be transmitted to Columbia at 66,000 volts 

over a double steel tower transmission cireuit. The presi- 

dent of the company is E. W. Robertson, and the contract 

which ealls for an expenditure of about $2,500,000 was se- 

cured by J. G. White & Co. 

While the construction of the Parr Shoals project is 

thus insured, the Columbia Gas & Electric Co. also seeks 

to develop power on the Congaree river. This river being 

navigable, however, the permission of the national govern- 

ment is required, and it is understood that this has not yet 

been secured. 

Possibly the event of greatest significance in South 

Carolina is the sale of the Anderson Water, Light & Power 

Co., which owned 7,600 developed horsepower, to a new 

company, consisting of W. 8. Lee, the vice-president and 

general manager of the Southern Power Co., C. E. Smith, 

president of the S. Morgan Smith Co., and D. G. Steven- 

son, of Toronto, Canada. It is believed further that this 

new company expects to lease the plant of the Savannah 

River Power Co., at Gregg Shoals, on the Savannah river, 
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which recently passed into the possession of the Georgia 

Railway & Power Co.; and also to erect a 10,000 horse- 

power plant at Cherokee Shoals, ten miles lower down on 

the same river. The acquisition of this property quite 

probably is a move to still further strengthen the position 

of the Southern Power Co., which owns already 75 per 

cent of the developed horsepower in the state. 

Turning to the consideration of the Southern Power 

Co., the only items of news which we have are that this 

company has built a 10,000 horsepower sub-station at Mr. 

Holly, and has awarded a contract for the construction of 
a 10,000 horsepower steam auxiliary plant at Charlotte, 

N. C. According to the report of the United States com- 

missioner of corporations, previously referred to, the Sou- 

thern Power Co., at the beginning of the year, owned 101,- 

680 horsepower of water-power developed and under con- 

struction, and 104,000 horsepower undeveloped; all of its 

developed power and 73,000 horsepower of its undeveloped 

power being in South Carolina, the balance of the unde- 

veloped being in North Carolina. 

It is beyond the power even of so high an official as 

the United States commissioner of corporations to keep 

pace with the developments and acquisitions of these great 

and dominating power companies, and of the inter-connec- 

tions, agreements and communities of interest between 

them. As we shall see when we take up consideration of 

the year’s history in Georgia, the concentration of owner- 

ship in that state is proceeding with great rapidity, and it 

appears to be quite evident that the relationship between 

the dominant interests in that state and the Southern Power 

Co. are to say the least very close. 

Before closing our resume of events in South Caro- 

lina, we should eall attention to the successful year ex- 

perienced by the Piedmont Traction Company. This com- 

pany is regarded as being a subsidiary of the Southern 

Power Co. The Traction Co. has no generating stations 

of its own, but receives power from the parent company. 

The Traction Co. is unique in that‘it is the only trolley 

system in the United States operating under 1,500 volts 

direct current. For this reason, the experiences of the 

Piedmont Traction Co. are being watched by electrical 

engineers throughout the world. The system has the ad- 

vantage that the same ears that operate between cities at 

1,500 volts may pass through towns and cities on a 600-volt 

service. The Piedmont system as now projected when com- 

pleted will comprise a total of 280 miles of track; but at 

the present time, two sections have been finished; first, a 

35-mile line from Charlotte, N. C., to King’s Mountain; 

second, a 95-mile line from Greenwood through Greenville, 

8. C., to Spartanburg, S. C. These two will shortly be 

joined together. The gap between Spartanburg and Green- 

ville still to be bridged is about 40 miles in length. The 

service to be rendered will consist of four distinct types; 

namely, the limited passenger service, the local passenger 

service, light freight and express service, and heavy freight 

service. Unlike the system of the Illinois Traction System, 
the Piedmont cars are drawn by electric locomotives, of 

which-six have already been purchased. These locomotives 

are capable of exerting a maximum tractive effort of 27,- 

500 pounds, and will be able to handle an 800-ton train at 

a speed of 25 miles an hour on straight level track. The 

cars used are the largest interurban cars with which the 

writer is familiar, and it.can be stated with much confi- 

dence that altogether this traction system represents the 
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very latest and best development of the interurban trolley 
system. 

Alabama. 

In no state in the Union has the year 1912 brought to 

pass more sweeping changes in the water-power situation 

than in the state of Alabama. Up to the beginning of this 

year, there were no large developments in the state unless 

we call that of the Montgomery Light & Power Co., of 

6,000 horsepower, a large development. The changes 

wrought by the year do not consist so much in the inaugu- 

ration of large developments as in the absorption of nearly 

all of the existing water-power interests by one colossal 

company. On January 5, 1912, there was organized in 

Canada the Alabama Traction, Light & Power Co., capital- 

ized at $50,000,000. This company has taken over the Bir- 

mingham, Montgomery and Gulf Power Co., the Alabama 

Power Development Co., and the Little River Power Co. 

In addition to these water-power companies, it has also 

absorbed a number of steam plants and traction systems 

throughout the state. 
Conditions for a gigantic power trust in Alabama are in- 

deed favorable. We quote from the “Electrical World” of 

March 16, 1912, as follows: “In 1900, the state of Ala- 

bama granted to the Birmingham, Montgomery & Gulf 

Power Co. a charter unlimited in time and non-forfeitable 

for non-use, giving it the rights (a) to build dams and 

reservoirs on the Tallapoosa river or its tributaries, (b) 

of eminent domain, (¢) to exercise all powers belonging 

ito manufacturing companies under the Alabama law, (d) to 

distribute electricity in all towns and cities in Alabama, (e) 

to exemption from taxation for ten years from commence- 

ment of its works. The company controls water-powers on 

the Tallapoosa, Coosa and Tennessee rivers capable of de- 

veloping about 400,000 horsepower during the dryest sea- 

son on record, for ten hours.” 

Work has begun on the first development of the new 

company on the Tallapoosa river at Cherokee Bluffs where 

ultimately 100,000 horsepower will become available. The 

initial development will be for 60,000 horsepower, and the 

estimates place the cost of this development at the amaz- 

ingly low figure of $83.00 per horsepower. The dam will 

be 130 feet high. Construction was commenced in August 

on the development at Lock No. 12 on the Coosa river. 

Contract for this development was awarded on August 1 

to McArthur Brothers, of New York. The development 

will consist of a dam 68 feet high and 1,500 feet long, for 

an initial development of 70,000 horsepower. The first 

installation will consist of four turbines each capable of 

yielding 17,500 horsepower. 

The holdings of the Little River Power Co., which this 

company takes over, consist of three power sites on the 

Little River. The first of these is located near Fort Payne, 
and 50,000 horsepower under a head of 59 feet will be de- 

veloped. 

The plan for a developmet on the Coosa river, at Lock 

No. 18 has been defeated through President Taft’s veto of 

the bill granting to the company the right to build this 

dam. This action was taken by the president on the ground 

that the bill made no provision for compensation to the gov- 

ernment, and on the further ground that the grant to the 

company would be in perpetuity, which is not consistent 

with the present policy of the government. 

In comparison with the ambitious developments begun 

or projected by this Alabama water-power company, all 
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other efforts in the state sink into an insignificance rather 

pathetic to contemplate. It seems scarcely worth the ef- 

fort to record any of these. However, passing mention 

should be made of the plans of the Birmingham Water, 

Light & Power Co., which has proposed to Congress that it 

be permitted to build a 63-foot dam site No. 17 on the 

Black Warrior river. The plans of this company are the 

more interesting because of the fact that the company offers, 

if Congress will approve the project, to pay for all flowage 

rights and to pay for the power rights at the rate of $1.00 

per horsepower annually for 20 years, and thereafter the 
rate to be fixed by the secretary of war at 10-year inter- 

vals. This is for power developed from the annual flow 

of the river; but the company proposes to construct a 

large storage reservoir further up the stream, and the 

power developed at the government dams in this way in 

addition to that from the annual flow is to bring the gov- 

ernment an income of 50 cents per horsepower annually. 

We are not advised as to what action Congress has taken 

on this proposition, but are fain to believe that the project 

will be approved. The minimum power development for 

which this would provide is 15,000 horsepower. 

At the present writing, the Ragland Water-Power Co., 

organized by M. H. Lyde, of Birmingham, is making pre- 

liminary arrangements for the construction of a plant at 

Lock No. 4, on the Coosa river, for the development of 

power. We understand that the contemplated plant will 

cost $500,000, but are not advised what power possibilities 

are to be realized. 
Missouri. 

Undoubtedly the big event of the year in this state is 

the inauguration of work on the developments of the Ozark 

Power & Water Co., on the White river. This company, 

which is being financed by H. L. Doherty & Co., of New 

York, proposes to develop ultimately 45,000 horsepower. 

Construction was. begun early in the year on the first unit 

at Forsyth, where 15,000 horsepower will be generated. 

The contract for this construction, which was placed with 

the Amberson Hydraulic Construction Co., calls for com- 

pletion of the dam and power house by April 1, 1913. At 

the present writing, construction is so well advanced as to 

insure completion by this time. The transmission lines are 

nearly completed to Springfield, Missouri, 43 miles distant, 

and from Springfield to Joplin, an additional distance of 

8 miles. The dam will be 50 feet high, and the power equip- 

ment consists of five 2,250 kva. units generating at 2,300 

volts, step-up transformers to 66,000 volts. Sub-stations at 

Springfield and Joplin are nearly completed. The com- 

pany has entered into a twenty-five-year contract to oper- 

ate the Springfield Traction Co., and the Springfield Gas 

& Electric Co. It has also entered into an operating agree- 

ment with the Empire District Electrie Co., at Joplin, 

whereby that company will take the excess power of the 

Ozark Co. and will at the same time operate as a steam 

auxiliary to the water-power developments. The Ozark Co. 

will supply the power required by the railroad shops of the 

Frisco system near Springfield, and will also operate the 

city water plant of Springfield. It is of interest to note 

that although the securities of this company were not placed 

on the market until the spring of 1912, the entire issue of 

stocks and bonds has been over-subscribed more than 
twice. 

The only other event worthy of note in the water-power 

history for the year is the formation of a $5,000,000 com- 

pany to develop power on the Osage river for the purpose 
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of serving the central section of the state. The project will 

call for a development of 65,000 horsepower and will in- 

volve the construction of two dams. 
Texas. 

This great state appears to be enjoying a veritable 

water-power boom. ‘Two plants are under construction and 

a third is projected on the Colorado river. Two plants will 

shortly be put under construction on the Guadalupe river, 

while still another plant is in process of building on the 

Medina river. Of the developments on the Colorado river 

mention may be made first of that under prosecution by 

the City Power Co., of Hartford, Conn. Interest at- 

taches to this plant by reason of the fact that the ¢om- 

pany is proceeding under a thirty-year tenure. The plant 

will cost $1,500,000, and the contractors are the Wm. P. 

Carmichel Co., of St. Louis. The second development is 

that of the Colorado River Power Co., which is building 
its dam near Marble Falls. This plant will serve a num- 

ber of cities, including San Antonio. 
On the Guadalupe river, the United Power Development 

Company, of Shiner, Texas, has under construction a 1,000 

horsepower plant. E. P. Leahy, of Yoakum, Texas, has the 

contract. 

The plans of the Guadalupe Water-Power Co., organized 

at Saguin, Texas, appear to be quite ambitious. The com- 

pany has under contemplation the erection of six dams 

on the Guadalupe river, the building of transmission lines 

to San Antonio, Saguin, New Brownfels, San Marcos, and 

other towns, The plans do not appear to have passed the 

engineer stage. 

On the Medina river, an immense irrigation project is 

under construction by the Medina Valley Irrigation Co. 

The plans of this company eall for an expenditure of some 

$8,000,000, and the development of water-power is inci- 

dental to the main purpose of irrigating a tract of 60,000 

acres. If the power developed will be sufficient to serve 

this tract with trolley service and at the same time furnish 

light and power to the settlers, the project is certainly 

destined to share with the similar projects of Southern Cal- 

ifornia a large measure of prosperity. 
: Oklahoma. 

‘We are advised of but one projected development in this 

state; namely, that of the Muskogee Water Power Co., 

which proposes to develop 15,000 horsepower on the Grand 

river near Muskogee. The president of the company is S. 

P. Mann, of the above named city, while W. H. Roserans, 

of Chicago, is engineer in charge. The company holds two 

additional power sites which, however, it does not propose 

to develop at the present time. 
Louisiana. 

Persons looking for water-power sites would scarcely 

be expected to turn their eyes toward the state of Louisiana ; 

nevertheless, a corporation is reported to have been or- 

ganized at Baton Rouge with a capital no less than $15,- 

000,000 for the purpose of developing electrical power to 

be used in the reclamation and drainage of a large tract of 

extremely fertile territory. We shall watch with a great 

deal of interest the plans of this company. ‘ 

Arkansas. 

No steps have been taken during the year to further the 

actual development of water-power in this state. The Dixie 

Power Co., of Little Rock, which had planned to develop 

power on the White river, was prevented from carrying its 

plans into effect by the action of President Taft in vetoing 
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the bill which would have permitted the company to con- 

struct its dam. 
Two prospective developments should be mentioned in 

passing; that of the Garland Power & Development Co., 

which hopes to erect a plant on the Ouachita river, and that 

of the Northern Arkansas Power Co., which hopes to place 

a plant on the King’s river, near Berryville. The plans 

of this last company call for the building of a dam 30 feet 

high with a transmission line 30 miles in length at a cost 

of approximately $250,000. 
Georgia. 

By all means the dominating event of the year in Geor- 

gia is the formation of the Georgia Railway & Power Co. 

The formation of this company consummates a consolida- 

tion of consolidations. According to the United States com- 

missioner of corporations, the Georgia Power Co., which 

was only recently organized, took over all the properties 

of the North Georgia Electric Co., except the Gainesville 

Railway & Power Co. The North Georgia Electric Co. was 

incorporated in 1901 to develop water-power. It passed 

into the hands of a receiver and at the receiver’s sale was 

bid in by the S. Morgan Smith interests and re-organized 

under the name of the Georgia Power Co. The 8. Morgan 

Smith interests also owned or controlled the Atlanta Water 

\& Electric Power Co., and the Albany Power Manufactur- 

ing-Co. The Georgia Power Co. has a present wheel in- 

&tallation of 3,250 horsepower about three miles from 

Gainesville, and as is well known, was engaged at the time 

of its absorption by the newer company, in the construc- 

tion of the 90,000 horsepower plant at Tallulah Falls. It 

also owned three large undeveloped sites, one near Car- 

tersville, another near Newnan, each of 24,000 horsepower, 

and the third at Buford, estimated at 32,000 horsepower. 

The company has a transmission line completed from its 

development near Gainesville to Atlanta, a distance of about 

50 miles, and thence to Tallulah Falls. 

The Georgia Railway & Power Co. was organized in Sep- 

tember, 1911, with an authorized issue of $30,000,000 in 

bonds and $27,000,000 in stock. In addition to taking over 

the Georgia Power Co. the new company took over as well 

the Atlanta Hydro-Electric Co., and the Atlanta Water & 

Electric Power Co., besides leasing the Georgia Railway & 

Electric Co. It is claimed that the new company will not 

be affiliated with any of the large electrical interests, but 

that it is an entirely new company. 

Besides developing the newly acquired power sites as 

rapidly as its market will justify, the company will con- 

struct 300 miles of steel tower transmission lines to trans- 

mit power at 110,000 volts. Beside its undeveloped power 

sites already listed is one on the Chattahoochee river be- 

tween the North Georgia Electric Co. at Gainesville and 

Columbus, Ga., the Franklin Shoals site in Hurd county on 

the same river, and sites on the Chestatee and Etowah riv- 

ers. The construction work on the Tallulah Falls project 

is being done by the Northern Contracting Co., of Detroit, 

and the total development, including a dam 115 feet high, 

a tunnel 6,663 feet long, a surge tank 95 feet deep of con- 

crete in the earth, a power house and switch house, will cost 

about five and a half million dollars. Power will be de- 

veloped under a head of 600 feet, and the installation will 

consist of six units of 15,000 horsepower each. 

In addition to the development in process at Tallulah 

Falls, the company has also let a contract to the Amberson 

Hydraulic Construction Co. for the building of a reservoir 

dam 96 feet high and 662 feet long at Mathis, higher up 
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on the Tallulah river. This dam creates a large storage 

primarily for the benefit of the main development at Tal- 

lulah Falls but incidentally to develop a small amount of 

power at the reservoir site itself. Thus it would appear 

that Georgia, like Alabama and South Carolina, is to have 

its single dominant water-power interest. 

Few changes have occurred during the year in the hold- 

ings of the older power companies. The Central Georgia 

Transmission Co., which is a subsidiary of the Central 

Georgia Power Co., has increased its capital by $4,500,000 

for the erection of the transmission line from Griffin north 

to Atlanta, and the building of a number of sub-stations. 

(The company’s development on the Ocmulgee river, 37 

miles north of Macon and 43 miles south of Atlanta, con- 

sists of 16,000 horsepower now in operation with provision 

for additional installation of 8,000 horsepower. The compa- 

ny owns in addition three undeveloped sites of 40,000 horse- 

power each, or a total of 120,000 horsepower. At the 

present time the company is handling electric light and 

power service in the cities of Macon, Forsyth, Barnesville, 

Griffin, Hampton, Atlanta, Jackson and Monticello. 

In addition to the Georgia Railway & Power Co., there 

are two other new companies looming large within the 

state. Of these the first is the Georgia-Carolina Power Co., 

which will own and control the Augusta-Aiken Railway & 

Electric Corporation. This company will very shortly be- 

gin construction of an 18,000 kilowatt development at Ste- 

vens’ Creek on the Savannah river about 90 miles north- 

west of Atlanta. This power will be used for the operation 

of the interurban line from Augusta to Aiken. It is ex- 

pected that a new plant will be in operation by the mid- 

dle of the year 1914, and a clause is found in the franchise 

of the company requiring that energy be sold in Augusta 

by the middle of October, 1914. The power house at Ste- 

vens’ Creek will be at the Georgia end of the dam. The 

length of the dam will be 2,300 feet, and the spillway sec- 
tion 2,000 feet. Since the Savannah river is navigable, a 

lock will be provided. The dam will be 34 feet high, and 

the power installation will consist of ten units of 200 kilo- 

watt capacity, although at present but half of this amount 

will be installed. It would thus appear that this com- 

pany does not propose to enter the power business on a 

large scale in competition with the other hydro-electric 

companies. 

The second new company referred to is the Appalachian 

Electrie Power Co., formerly the Appalachian Power Co. 

The company is not understood to have passed the engi- 

neering stage of investigation, but it has under consideration 

the development of five power sites and expects to finish 

power to Toccoa, Ga., Walhalla, Seneca, and West Minster, 

S. C. The work of investigation is in the hands of J. G. 

White & Co. 
Passing mention should be made of the Franklin Light 

& Power Co., recently organized to develop water-power on 

the Broad river in Franklin and Hart counties. It is un- 

derstood that 5,000 horsepower will be developed for trans- 

mission to Royston, Carnen and Bowersville. 

Tennessee. 

Coming finally to Tennessee, we find that here, too, the 

water-power interests have been working over-time. First 

in the order of importance comes certainly the developments 

of the Tennessee Power Co. The following description of 

the organization and plans of the company is quoted from 
the “Electrical World” of April 13, 1912: 
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“Negotiations between H. M. Byllesby & Co., Chicago; 

E. W. Clark & Co., Philadelphia; William P. Bonbright & 

Co., and Hodenpyl, Hardy & Co., New York, have resulted 

in the formation of a plan for developing water-power re- 

sources in the state of Tennessee and the transmission of 

energy throughout this state and Kentucky and parts of 

Georgia. The plan calls for the formation of the Tennessee 

Railway, Light & Power Co., under Maine laws, and the 

Tennessee Power Co. under Tennessee laws. The author- 

ized capitalization of the first company will consist of $50,- 

000,000 preferred stock, of which $10,250,000 will be out- 

standing, and $20,000,000 common stock, all of which will 

be outstanding. 

Co. will consist of $50,000,000 first-mortgage fifty-year 5 

per cent gold bonds, dated May 1, 1912, of which $7,500,- 

000 will be outstanding, and of $20,000,000 common stock, 

all of which will be issued. The Tennessee Railway, Light 

& Power Co. will own the following: All of the capital 

stock of the Tennessee Power Co. (excepting the qualify- 

ing shares of the directors) ; a large majority, and proba- 

bly all, of the common stock of the Nashville Railway and 

Power Co., all the bonds and capital stock (except direct- 

ors’ qualifying shares) of the Cleveland Electric Light Co., 

of Cleveland, Tenn.; a large majority, and probably all, 

of the preferred and common stock of the Chattanooga 

Railway & Light Co. The company will have approximately 

$882,000 in its treasury as working capital. The Tennessee 

Power Co. will own, free from all encumbrances (other than 

its first-mortgage bonds mentioned above), the following 

properties: The 27,000 horsepower hydro-electric plant on 

the Ocoee river near Parksville, Tenn., now in operation; 

the transmission lines now in use from this plant by way of 

Cleveland to Chattanooga; the transmission line from Cleve- 

land to Knoxville, Tenn., which is nearly completed; the 

transmission line from Cleveland southward to the Georgia 

state line; the Great Falls power site and reservoir at the 

junction of the Caney. Fork and Collins rivers, near Rock 

Island, Tenn., capable of development of 80,000 horsepower, 

and said to be the most desirable water-power site in Ten- 

nessee; two additional sites on the Ocoee river, in addition 

to the first-named above, one capable of development of 

16,000 horsepower and the other of 30,000 horsepower. 

The company will have in its treasury $2,478,000 which it is 

proposed to use for construction and other purposes. A 

large part of the properties named above was acquired by 

purchase from the Eastern Tennessee Power Co., with the 

approval of the stockholders of that company. The follow- 

ing construction work will be undertaken immediately by 

the company: An addition of 11,000 horsepower to the 

first development on the Ocoee river, now in operation as 

above; construction of a 16,000 horsepower hydro-electric 

plant on the second site on the Ocoee river, to operate un- 

der a 250-foot head; construction of additional transmis- 

sion lines from Parkville, by way of Great Falls, to Nash- 

ville, Tenn., and from Nashville through the surrounding 

country, to reach the various power users.” 

The second development on the Ocoee river referred to 

is now well along toward completion. At the present writ- 

ing, it is not possible to say whether the third development 

on the Ocoee river will next be taken up or that of the 

Caney Fork power site. Quite recently the company has 

entered into a significant arrangement with the Georgia 

Railway & Power Co., whereby that company takes over 

as much of the transmission line of the Tennessee Power Co. 

as has been built in the state of Georgia, agreeing to take 

The capitalization of the Tennessee Power 
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power at the state line from the Tennessee company. It is 

a part of the agreement that the Georgia company will 

respect T’ennessee as the happy hunting grounds of the Ten- 

nessee company upon which it will by no means encroach. 

Since April, 1912, the Tennessee Power Co. has been 

furnishing all the electric power for the city of Chatta- 

nooga, and since October that for Knoxville. The trans- 

mission line to Knoxville is shortly to be extended on to 

Mascot to supply the American Zine Co. with power for 
its mining operations. The line to Nashville is under con- 

struetion and will probably be completed early in the year 
1913. The Aluminum Co. of America is said to have con- 

tracted to take a block of 20,000 horsepower, beginning on 

June 1, 1913, for a minimum period of five years. At the 

present writing, the people of both Knoxville and Chatta- 

nooga are most curious to know which of the transmission 

lines is destined to carry this load. 

Next in immediate importance to the development of the 

Tennessee Power Co. comes the plant of the Chattanooga 

& Tennessee Power Co., now nearing completion at Hale’s 

Bar, on the Tennessee river. As an engineering accom- 

plishment, this plant will take rank among the foremost 

projects of the day. Located twenty-one miles below Chat- 

tanooga by road—thirty-three miles as the river winds, and 

‘but thirteen as the crow flies, at the lower end of what is 

termed the “mountain section” of the Tennessee river, the 

40-foot dam will back the river up for a distance of 38 

miles, and will convert this section of the river from one 

hazardous navigability into a lake of serene tranquility, 

wonderful beauty and entire safety to navigation. The 

power equipment will comprise fourteen units, each con- 

sisting of three turbines and the generator mounted upon 

a vertical shaft, and developing 4,200 horsepower each. 
iThus, the capacity of the plant will be 58,800 horsepower. 

‘The total length of the dam, including the lock, is 2,500 feet. 

(Beginning at the western embankment, we have first the 

lock, in which the lock chamber measures 60 feet wide by 

312 feet long; next, the concrete spill-way masuring 1,200 

feet in length; then the power house 350 feet long, and to 

the east of this an 800-foot earth dam built over a concrete 

corewall. At times of extreme flood, there will be a larger 

volume of water flowing over this dam than over any other 

dam now existing in the world. Some interest attaches to 

the lock also, because it will be the highest single lift lock 

in the world. The great lock gates measure 58 feet in 

height, and they will be operated by electric motors. 

Construction was begun in October, 1905, with the ex- 

pectation that three or four years would suffice for the 

completion of the project. However, unforeseen difficulty 

was experienced in obtaining suitable foundation, and this 

has greatly retarded the progress of the work. At the 

present writing, the earth dam, the power house and the lock 

are completed and the spill-way is about 80 per cent com- 

plete. The present expectation is that work will be finished 
early next summer, and that by July, 1913, the generation 

of power will have started. A transmission line to Chat- 
tanooga and a sub-station in that city were built some two 
years ago, and there is some talk of building a transmis- 

sion line-to Birmingham. The dam is building under a 

grant from Congress which gives the company the use of 
the power for a term of 99 years. The Chattanooga & 
Tennessee River Power Co. is in reality Mr. Anthony N. 
Brady, of New York. Hence, it belongs to the group of 

properties known as the “Brady interests,” and, according 
to the United States commissioner of corporations, is, like 
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the Tennessee Power Co., indirectly allied to the General 

Electrie Co. 
The first development of the Watauga Power Co. was 

completed in September, 1911, and it was the first large 

hydro-electric plant to go into operation in Tennessee. The 

plant is situated on the Watauga river, about six miles 

above Elizabethton. The dam is of cyclopean concrete, is 

50 feet high above low water; the spill-way is 240 feet 

long, and during the probable heaviest flood discharge of 
the river the water will stand 12 feet deep on the crest of 

the dam. The installation is designed to consist of three 

units, developing 1,600 horsepower each, but up to the 

present time but two of these have been placed. Elec- 
tricity, generated at 2,300 volts, is transmitted at 44,000 

volts to Elizabethton and to Bristol. The power require- 

ments of Elizabethton being moderate, the bulk of the 

power is taken to Bristol and is sold to the Bristol Gas & 

Electric Co. In addition to this power site, the company 

owns two others, one located higher up on the Watauga 

river, and one on the Doe river. The officers of the com- 

pany are L. F. Miller, president; W. E. Hunter, vice-presi- 

dent, and J. H. Grayson, secretary and general manager; 

all are residents of Elizabethton. 

The project of the Tennessee Eastern Electric Co., is the 

latest of the developments now under construction. It con- 

sists of a dam and power house on the Nolichucky river, 9 

miles south of Greenville. The dam is being built with 

foundation adequate for an ultimate height of 100 feet, 

but for the present the dam will be carried to a height 

of but 45 feet. The ultimate height will create a pool about 

9 miles long, and will develop approximately 13,300 horse- 

power, four units being used. For the present, 7,500 

horsepower will represent the total plant capacity. The 

company, of which W. U. N. Powellson, of New York City, 

is president, R. L. Warner, of Boston, treasurer, and Amzi 

Smith, of Johnson City, manager, has purchased the electric 

plants of Johnson City, Greenville and Jonesboro. These 

plants will give the company steam auxiliary power to the 

extent of 1,800 horsepower. The company proposes to 

furnish power to these three cities, and later to extend its 

field as power demands warrant. 

Except for a comparatively small development on the 

Duck river in Middle Tennessee, this completes the list of 

developments completed or under actual construction. 

Turning to the projected developments, we find that 

there are three of large magnitude under contemplation. 

Of these the most important is that of the Aluminum Com- 

pany of America referred to in the section on North Car- 

olina. For some months past the Aluminum Company has 

been busy acquiring title to all the power rights and ripar- 

ian privileges on the Little Tennessee river, from Franklin, 

N. C., a distance of 65 miles, to a point 20 miles south of 

Maryville, Tenn., where the river finally emerges from the 

Unaka Mountains, and exchanges the exuberant vigor of a 

mountain stream for the more sedate habit of a mature 

river. In addition to this the company has acquired the 

tributary streams—the Cheoah, the Tuckaseegee and the 

Nathala rivers. Complete surveys of this water-power do- 

main have been made, and the sites of power houses and 

storage reservoirs have been quite definitely determined. 

- The ultimate plan contemplates the construction of dams, 

one beyond another, so placed that each will back water 

nearly or quite up to the toe of the dam next above it. 

Some of these dams, owing to the steep and narrow charac- 

ter of parts of the river-bed, will impound but small quan- 
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tities of water; while others more favorably situated for 

storage purposes will form lakes of large extent. For 

instance, at one point on the Cheoah river a dam 135 feet 

high will impound about three and a half billion eubie feet 

of water. There are a number of fortunate reservoir sites; 

and the ultimate development now projected will not only 

utilize practically all of the fall of the streams (about 1,200 

feet on the Little Tennessee river alone), but will to a very 

large extent conserve the flood waters of spring to spread 

them over the dry months of summer, and thus develop 

in an ideal manner the total power of all the annual stream 

runoff. This power will exceed 400,000 horsepower. 

The Aluminum Company, by purchasing the stock of 

the Knoxville Water & Electric Power Co., has acquired a 

franchise for furnishing light and power in Knoxville. 

However, furnishing light and power in Knoxville will 

merely be pastime for the Aluminum Company; for the 

serious purpose of the company is to erect reduction works 

for the production of aluminum. Aluminum is made from 
the mineral bauxite. This the company now mines in Mis- 

souri and Arkansas and ships to the concentration plant 

located at East St. Louis. Five tons of ore produce two 

tons of concentrate. The concentrate is then shipped either 

to Niagara Falls or to Massina, N. Y., where are situated 

the electrical reduction furnaces of the company. Two 

tons of the concentrate yield one ton of pure aluminum, and 

this metal is then sent to the company’s works at New 

Kensington, Pa., where finally it is fabricated into wire 

and the aluminum products of commerce. 

The productive capacity of the company’s two reduction 

plants having become wholly inadequate to supply the mar- 

ket, it is the expectation that a new plant will shortly be 

built at or near Knoxville; and as each succeeding unit of 

power development on the Little Tennessee river is com- 

pleted, the capacity of the reduction works will be cor- 

respondingly enlarged. It is said that the first develop- 

ment will be of such size as to give employment to about 

5,000 men. 

The Aluminum Company is understood to have con- 

tracted with the Tennessee Power Co. for a supply of 20,- 

000 horsepower for a minimum period of five years, be- 

ginning on June 1, 1913. Presumably a part of this power 

will be used in construction work on the company’s own 

projects; but probably most of it is desired to enable the 

company to begin ore smelting without the delay necessary 

before its own water-power can be made available. 

Construction on some of the dams would undoubtedly 

have been started some months ago except for a difficulty 

that arose over the interference of the water-power de- 

velopment with the proposed Murphy extension of the 

Southern railway. For months parties of engineers rep- 

resenting the Aluminum Company and the railway have 

been at work in an effort to make a satisfactory reloca- 

tion of the railroad line. At the present writing, the solu- 

tion of this difficulty has not been reached, although it is 

believed to be near at hand. Construction work for the 

power development will probably not be delayed much 

longer. 

The second of projected developments is that of the 

Tennessee Hydro-Electric Co. This company, chartered 

on April 16, 1912, proposes to develop all of the power 

afforded by the Clinch and Powell rivers both in Tennes- 

see and Virginia. The plan contemplates erection of five 

dams as follows: Dam No. 1, 40 feet high across Clinch 

river just above the mouth of the Emory river in Roane 
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county; dam No. 2, 60 feet high, on the Clinch river just 

above the Louisville & Nashville railroad crossing in Ander- 

son county; dam No. 3, 150 feet high, on the Clinch river 

just above Island Ford, and a short distance below the 

mouth of the Powell river between Anderson and Camp- 

bell counties; dam No. 4, 260 feet high, on the Powell river, 

500 feet above the Southern railway bridge, in Claiborne 

county; dam No. 5, 260 feet high, on the Clinch river about 

two miles above the Southern Railway bridge between Clai- 

borne and Grainger counties. The elevation of the crests 

of dams No. 4 and 5 will be the same, and the dams will 

constitute a single development. That is to say, one of 

the dams, that on the Powell river, will be a diversion dam, 

and the water of the Powell river will be diverted through 

a tunnel which will discharge just above dam No. 5 into 

the Clinch river. The power house located at No. 5 will 

then utilize the flow of both rivers, under the head of 260 

feet thus rendered available. The writer is not advised as 

to the horsepower to be installed at each of these four 

power houses; but the company claims that their total 

development will aggregate 400,000 horsepower. For the 

realization of any such total as this, it will be essential for 
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the company to build storage reservoirs to impound the 
flood waters of the streams and by this means equalize the 

flow 

The officers of the Tennessee Hydro-Electric Co. are: 

president, J. R. Paul, of Pittsburgh, Pa.; vice-president 

and general council, James B. Cox, United States district 

attorney, of Knoxville; treasurer and chief engineer, F. M. 

Butler, Newcastle, Pa.; secretary, J. R. Cox, of Knox- 

ville. The company is capitalized for $10,000,000, and the 

same men have incorporated the Virginia Hydro-Hlectrie 

Co., with the same capitalization, in order that the right of 

eminent domain may be exercised in both states. The plans 

contemplate an expenditure of $20,000,000. 

The third and last of the projected developments is that 

of the French Broad River Power Co., which proposes to 

develop 30,000 horsepower at a site on the French Broad 

river just above its confluence with the Holston, five miles 

from Knoxville. While this company is not new, having 

been incorporated in 1908, no progress has yet been made 

toward construction work. The company claims, however, 

to have spent $30,000 in preliminary examinations of foun- 

dation sites, preparation of plans and specifications, and for 

the purchase of riparian rights. 

The Engineering and Electrical Features 
of the Panama Canal. 

(Contributed Exclusively to SOUTHERN ELECTRICIAN). 

BY M. 

T WOULD be difficult to name a peaceful point on 

the earth’s surface just now towards which the eyes 

of the nation are turned with such intense interest as to 

Panama. The reason for this world-wide attention is that 

the impossible is about to be accomplished and the bar- 

riers erected by nature and which since the creation of the 

world have separated the great Atlantic and Pacifie oceans, 

and united the continents of North and South America, are 

to be thrown down. This achievement is of particular in- 

terest to those living in the Southern states because of the 

immense advantage accruing to this portion of the country 

from the use of the canal by the commerce of the world. 

The maximum benefit to be derived from it will be obtained 

by trade between the Atlantic and Pacific coasts of the 
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United States. The distance from New York to San Fran- 

cisco via the Straits of Magellan is 13,135 miles, by the 

Panama route 5,262 miles, or a saving of 7,873 miles, or a 

saving of over a month’s time for an average coast-wise 

vessel. Between New Orleans and San Francisco the sav- 

ing is even greater, amounting to 8,868 miles. These fig- 

ures might be continued indefinitely and the saving in vari- 

ous routes shown, but such is not the purpose of this ar- 

ticle. 

A glance at the history of this wonderful undertaking 

may refresh our memories and prove of interest. Colombia, 

of which until 1904 Panama was a part, and Nicaragua, 

were the scenes of many wars, revolutions and piratical raids, 

and various efforts were made to start a canal through one 
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or the other by adventurous kings, statesmen or promoters. 

A treaty was made by the United States with Great Britain, 

which had soon acquired territorial rights in Central Ameri- 

ea, regarding a proposed canal which would join the two 

oceans. This was known as the Hay-Pauncefote treaty and 

it outlined the principles on which such a canal should be 

’ built and operated. 
Ferdinand De Lesseps, a Frenchman, and a great engi- 

neer, inspired by his success in building the Suez Canal, or- 

ganized a company, of his countrymen, entered into an 

agreement with the Republic of Colombia, and finally be- 

gan the gigantic task of separating two continents in 1881. 

(For five years they worked and succeeded in spending 

$260,000,000, and then the company went into the hands of 

a receiver. 
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000,000 for all its machinery, work done, maps, surveys, the 

Panama railroad, ete. It is interesting to note that in a sub- 

sequent appraisal the value of the French legacy is placed 

slightly over $42,000,000, which would certainly indicate a 

good bargain. 

The Canal Zone is a strip of land 10 miles wide, five 

miles on each side of the center line of the canal, and con- 

tains about 448 square miles. This is owned by the United 

States and is a separate country from Panama. The two 

cities of Panama and Colon are not in this zone, as is 
often stated, but the United States reserves the right to en- 

force sanitary ordinances and preserve order whenever it 

deems it necessary, a right it has exercised on several occa- 

sions in the past, and doubtless. will continue to do in the 

future. Contrary to the popular belief, the canal does not 

A GeneraL View LooxrncSoutHwest, SHowine Norta Enp or Locks With Term- 

PORARY COFFER DAM IN PLACE. 

When the subject of the canal was revived, the advocates 

of the Nicaragua route, ably led by the late Senator Mor- 

gan, of Alabama, became very active and the question of 

Panama or Nicaragua was argued in Congress long and 

bitterly. Finally, Congress authorized the president to con- 

elude a treaty with Colombia and build the canal. Negotia- 

tions were at once entered into with the Republic to whom 

liberal terms, including a payment of money, were of- 

fered. Then came a display of those dilatory tactics for 

which the Spanish races are well known. Promise after 

promise was broken by them until finally the inhabitants of 

Panama to whom the canal meant everything, led by Ama- 

dor, who afterwards became the first president, revolted 

from Colombia and formed the Republic of Panama on 

November 3, 1904, and four days later, November 7, Presi- 

dent Roosevelt, without waiting for any other nation, ree- 

ognized the new republie and at once began negotiations 

with it for the canal. The French company was paid $40,- 

run east and west, it has a general southeast, northwest di- 

rection, which fact accounts for the usual map of the canal 

appearing to be upside down. Panama City, on the Pa- 

cific, is 22 miles east of a line due south of Colon on the At- 

lantie. 

The route followed by a ship in passing from the At- 

lantic to Pacifie oceans will be traced briefly and then the 

main points of interest described more in detail. Entering 

at Colon, the Atlantic port, it proceeds at sea level for 

seven miles to the Gatun locks and dam through a chan- 

nel, 500 feet wide and 41 feet deep. Here in three succes- 

sive steps it is raised to a total height of 85 feet above sea 

level. From Gatun ‘it steams along on this level at full 

speed to the famous Culebra Cut, a distance of 23 miles. 

The first 16 miles of the channel is 1,000 feet wide and is 

marked by buoys on the surface of the lake, lighted at night 

by electric or gas lamps. 

Gradually narrowing in width the channel becomes 300 

feet (at the bottom) in the eut which is 9 miles long. Pass- 

ing through here at reduced speed, it will arrive at Pedro 

Miguel locks, where it is lowered 30 feet or to 55 feet above 

sea level, passing into Miraflores Lake. Then it reaches 

=| the Miraflores lock through a channel 500 feet wide and 

thence down through two lifts 55 feet on to sea level again. 

| From here through a 500-foot channel it sails 8 miles to 

5| the Pacific ocean. The total length of the channel is 5014 

miles. Forty miles of this length will permit full speed of 

the vessels, there being 15 miles of sea level, and 25 miles 

geg| of open lake, leaving the 9 miles in Culebra Cut, and 144 

Fic. 2. Garun Upper Locks, West CHAMBER, LOOKING 

Nortu, SHow1nG ConstTRuCTION OF THREE Sets OF GATES. 

miles through the locks. The time in passing varies from 

i) ten to twelve hours, according to the speed of the vessel. 

Three hours are consumed in going through the six locks. 

Breakwaters are being constructed on the Atlantic end 

a distance of 1,000 feet out to protect the Limon Bay as it 



ay SOUTHERN ELECTRICIAN. , 

is called, from the “Northers” which often sweep down and 

make the sea so rough that it is impossible for a boat to 

remain at dock and they have to lift anchor and get out in 

the bay. There is no danger anticipated from the trade 

winds. 

Breakwaters are also located on the Pacific coast. Be- 

ginning now again on the Atlantic end the main features of 

interest may be described. Water for the canal on the At- 

lantie end will be supplied by the Chagres river a turbulent 

stream rising in the hills of Panama and draining 

1,320 acres of land. In 1910 the volume of water 

discharged at Gatun, equalled one and _ one-half 

times the amount of water that will be in the immense 

Gatun Lake which forms the 1,000-foot channel mentioned 

before. It has been known to rise 40 feet in 24 hours, and 

in this period to discharge 100 times the water it does in the 

entire dry season. It has a flow of 170,000 cubic feet per 

second, or two-thirds of that passing over Niagara Falls. 

Stringent measures then had to be taken to control and 

utilize this unruly force. Therefore, it was decided to erect 

at Gatun, where there was.a break of about a mile and a 

half between two ranges of hills, as a connecting link an im- 

mense dam, which would hold back this water up to a height 

of 85 feet, the maximum height of the canal above the sea 

level. The dam is in reality a small mountain 1 1-4 miles 

long, nearly one-half a mile wide at its base and will be 400 

feet wide at water surface and 105 feet high, at which 

height it is 100 feet wide. The original height intended was 

135 feet, but it was decided to reduce this. It is com- 

posed entirely of earth, with the exception of the spillway, 

as the nature of the soil would not permit a masonry dam. 

pressive looking objects the visitor sees. 
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er than the largest known discharge of the Chagres. The 

area of the backed-up water or artificial Gatun lake, is 164 

square miles, so immense that it would take the greatest 
known flood of the Chagres nine hours to raise the level 

one foot in the lake and no water going over the spillway. 

There are six locks in the canal as has been stated. 

Three at Gatun on the Atlantie end, one at Pedro Miguel+ 

and two at Miraflores on the Pacific. They are built in 

pairs so that vessels may go through in opposite direc- 

tions and are of conerete and are decidedly the most im- 
The masonry 

work of these massive locks was mostly put in place by 

means of cableways spanning the work over which traveled 

the buckets. The cableways take the buckets from the ears 

and by a combination of the movements of the trucks and 

the transverse movement of the cableway dump it in the 

desired position. There is one tower on each end of the 

span but the operation of both is controlled from one, which 

is equipped with three electric motors. One of these, 150 

horsepower, drives the hoisting and conveying drums; one, 

25 horsepower, operates the dumping arrangement, while 

the remaining one, 25 horsepower, drives the tower along 

the track. The other tower also has a remote controlled 25 

horsepower motor for its propulsion. The total amount 

of conerete estimated for the canal is 5,000,000 eubie yards, 

of which the Gatun locks and spillway will require about 
2,000,000 yards at an approximate cost of $7.75 a yard. 

An interesting point in this connection is that this im- 

mense construction, probably the largest conerete struct- 

ure in the world, is rendered so much simpler by virtue of 

the fact that two of the ingredients of the concrete were 

itircey: on Albena 

To control the flow of the turbulent Chagres and thereby 

regulate the height of the water in the canal, a spillway 

was erected of conerete about midway of the dam, being 

built right into a natural hill which stood at an elevation of 

110 feet above the sea level, and was of solid rock. A 

channel 300 feet wide was cut through and lined with con- 

crete. A dam was built on this with gates so arranged that 

the water can be allowed to flow either over or under them, 

by which the level of the lake will be controlled. 

This is necessary because of the difference in rainfall 

and therefore available water, between wet and dry sea- 

sons. At the end of the rainy season, the gates will’ be 

closed and the level increased from 85 to 87 feet, or enough 

water to make 58 lockages a day during the dry season. 

That is ten more than could be made with vessels follow- 

ing one another at intervals of one hour. The spillway 

is capable of discharging 154,000 feet per second, or great- 

Gatun Sprnuway. View Looxine SourH west, SHOwinG Down-StreaAm Face oF OGEE Dam. 

within easy reach. The crushed stone was delivered to the 

stock piles at an average cost of $2.49 per eubie yard, and 

the sand to the same point at $2.24 per eubie yard. 

The water is conveyed to the locks by 18-foot tubes 

or tunnels running under the side and center walls, and 

thence by transverse tunnels or laterals through openings in 

the floors of the locks. These openings will be regulated by 

gate valves of which there are 116, each one operated by a 

50 horsepower electric motor controlled from a central 

point. The valve stem is operated by a 3-horsepower motor, 

and the valve motor is equipped with solenoid brakes to 

bring it to rest in case of emergency. The water from the 

center wall and in the lateral culverts is controlled by 7144 
horsepower motor-operated valves, of which there are 20 

fin each of the six chambers, or 120 altogether. . 

In order to lift a vessel from a lower to a higher level, 

the valves at the lower end are closed, and those at the 
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upper end are opened. The water then flows from the 

upper level into the lock, passing down the tunnel in the 

side wall and out through the laterals under the floor com- 

ing up through the openings in the floor and seeks its level. 

To lower a vessel, the process is reversed. The tunnels 

through the side walls are generally used, the ones in the 

center being used as auxiliary, or used to assist in filling 

the chamber at the latter part of the process when it is 

slow, due to decreased head and consequently rate of flow. 

The average rate of fill is two feet per minute, or a 30-foot 

lift requires fifteen minutes. 

The 1,000-foot lock chambers are divided by a set of 

gates into 600-foot and 400-foot lengths, so that in the case 

of a smaller vessel it is only necessary to use either one of 

the chambers and thereby save the water and time required 

to fill the 1,000-foot chamber. By means of interconnec- 

tion of valves it is possible to pass water from one side of 

the lock to the other, effecting a saving when vessels hap- 

pen to be going in opposite directions at the same time. 

The gates and their construction form an exceedingly 

interesting part of the work of building the canal. They 

are built very much on the order of our modern sky-scrap- 

‘ers; consisting of big steel girders of from twelve to 

eighteen tons each, with vertical framework between them 

and this covered by steel plates. These immense gates, due 

to the method of construction and balanced pressure on each 

side, only require a 27-horsepower motor to operate them. 

This motor is connected through intermediate gearing to a 

large horizontal gear wheel to which is attached, eccen- 

trically, a 5-ton beam or connecting rod, the other end of 

which is attached to the gate. As the gear wheel, actuated 

by the motor, slowly revolves, the gate will be drawn shut 

or open, depending on the rotation of the motor. As stat- 

ed above, there are 92 gates, and this number of 27-horse- 

power motors will be required to operate them. In order 

to completely close the gates and lock them after they have 

been brought together by the device just described, use is 

made of a miter forcing machine. This is driven by a 744 

horsepower motor. A test made on one set of completed 

gates showed a time taken to swing a gate, without water, 

of one minute and 48 seconds. 

Most of the accidents that have happened in the passage 
of vessels through other canals have been due to some mis- 

understanding of the signals between the engineer and 

those: giving the orders. In passing through the locks of 

the Panama Canal, a vessel will be taken through by the 

canal operators, the motive power being four electric loco- 

motives, replacing the familiar old canal mules. In places 

other than the locks, vessels will go through under their 

own power. 
When a vessel approaches it will tie up to the center 

or guide wall which extends beyond the side walls, here 

it is taken in tow by the locomotives, two in front to fur- 

nish the motive power, and two to retard or steady the 

vessel as it gets into position. It should be remembered 

that, though the vessels are lifted gradually by water from 
one level to the other, the locomotives are on the banks and 

must. climb this grade constituting the difference in lock 

levels, about 30 feet is an average height. To assist in 

this and also afford traction along the level, a cog rail is 

laid along the center of the track with which a pinion on 

the locomotive engages. The maximum speed under these 

conditions is two miles per hour. When returning, however, 

the locomotive switches to another track without a cog rail 

and a speed of five miles an hour is obtained. Forty of 

these locomotives will be used, one having already been pur- 

chased and the other 39 are under construction. They ex- 

ert a draw bar pull of 3,400 pounds. 

Should a vessel not obey the signal but come ahead into 

the lock, it would be stopped by an immense chain forged 

out of 3-inch iron stretched across the entrance. This chain 

is raised by huge hydraulic cylinders operating in the 

side walls and controlled from above. As the vessel runs 

on the chain it is stopped and the natural swing of the 

vessel throws it right again. When not in-use the chain, 

which can stop a 10,000-ton vessel going four miles an 

hour, lies in a slot in the floor. The pumps for operating 

the cylinders are driven by 70-horsepower motors. 

Every set of gates at the upper and lower end of each 
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lock are built in duplicate, so that should by any chance 

the vessel get past the fender chain, it would ram the first 

gate, and the lock would still be protected by the second 

set of gates. Should all of these devices fail and a free 

communication be established between higher and lower lev- 

els, it would be the most serious accident that could occur, 

as a flow of 90,000 cubic feet of water per minute would 

occur. 

To counteract this, an emergency dam is provided which 

looks very much like a big draw bridge. Two of these are 

at each side of the upper end of each lock. They are swung 

across the lock and from them open-work wickets are drop- 

ped, which engage a grooved sill on the floor. Then gates 

are slid down over these and a temporary dam is secured 

which stops the main flow of water—except seepage. A 

floating caisson or hollow steel float then is sunk by filling 

it with water, which entirely shuts off the flow of water, 

the emergency dam is raised and repairs made. The bridge 

is swung into position by two 150-horsepower motors, and 

25-horsepower motors are used to operate the wickets, and 

the same capacity for the plates previously mentioned. 

Proceeding past the Gatun dam and locks, to the Culebra 

Cut, the work consists mostly of dredging and excavating 

the channel through what will be the Gatun Lake covering 

an area of 164 square miles. The famous Culebra Cut is 

the cutting in two of the range of hills or small mountains 

which form a connecting link in the Continental Divide, 

known as the Rocky Mountains in North America and the 

Andes in South America. 

It is said that if all the excavated material from the 

eanal, 212,227,000 yards, were to be loaded on one train of 

flat cars, it would be 96,000 miles long, or four times around 

the earth. There are about 35,000 people employed on the 

canal work, of whom one-seventh are Americans. The la- 

borers get 16 cents an hour. Approximately 35,000 tons 

of coal per month are used at a cost of $6 per ton delivered, 

and about 75,000 tons of oil, in the same time at a cost of 

$1.10 per barrel. 

Any mention of the canal is not complete without some 

reference to the excellent sanitation without which it would 

have been impossible to build it. The houses of employes 

are comfortable and home-like, and the remarkably low 

death rate of 11.34 per 1,000 is sufficient comment. 

Electric energy for operating the various motors of 

which there will be over 1,000 aggregating approximately 

35,000 horsepower, and furnishing the lighting will be sup- 

plied from a central power plant to be built at Gatun and 

operated by the water over the spillway, which even in dry 

season will have a good reserve capacity. The generating 

equipment will consist of three 2,000 kilowatt, 25-cycle, 3- 

phase, 2,200-volt generators direct connected to water 

wheels running at a speed of 250 revolutions per minute; 

three 50-kilowatt exciters to be direct connected to the water 

wheels, and one 100-kilowatt exciter to be induction motor- 
driven. The average head available throughout the year 
will be approximately 75 feet, and even in the dry season 
more than sufficient water will be available as the maximum 
amount required is only about 7 per cent of the minimum 
supply in Gatun Lake. The present steam plant at Mira- 
flores will be retained as an auxiliary, but all operating 
current will be obtained from the hydraulie plant at Gatun. 

The operating voltage is 220 and will be obtained 
through transformers installed in various sub-stations locat- 
ed along the canal. Duplicates are provided and every 
method practicable used to prevent any interruption to serv- 
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ice, such as “fool proof” switches, interlocking and auto- 

matic devices, ete. In connection with the remote control 

of the lock machinery, the movement of each machine is 

indicated visually to the operator on an indicator-board on 

which are outlined the various steps through which it 

passes. In addition to these uses in units of larger capacity, 

electricity is also used for lighting, fire alarms, telegraph, 

telephones, signals, ete. 

The action of the climate is very destructive to insula- 

tion so that it must be specially prepared in order to prove 

of service. To secure this, the government, before purchas- 

ing any lot of motors, secures samples from different manu- 

facturers and subjects them to rigid tests, including stor- 

ing in a steam-filled room at a temperature of 50 degrees | 

centigrade, for a period of ten days, during which periodic 

{ests are made on the insulation. 

For lighting the locks conerete standards containing 

400-watt tungsten lamps, 100 feet apart, will be used. 

These standards will be thirty feet above the wall 

‘and intended to throw light over the vessel as well as fur- 

nish general illumination. The route of the canal will be 

well illuminated all the way across, so as to permit passage 

at night, the lights being placed on buoys, range towers 

and on land. Wherever a turn is made, the lights are 

strung out on the tangent so as to enable the pilot to make 

the turn easily. For inaccessible places, where it would 

not be practicable to run electric wires, compressed acety- 

lene will be used. A total of 7,000 incandescent lights will 

be used on the locks. The canal will cost, it is estimated 

now, $375,000,000, and will be officially opened January, 

1915, but vessels will go through in September, 1913. 

Jovian Electrical Street Parade in New Orleans. 
Reigning Apollo, L. S. Montgomery, has recently re- 

turned from New Orleans, where he advises the Louisiana 

Jovians, under the leadership and direction of Statesman 

F. B. Stern, assistant general manager of the Interstate 

Electric Company, are planning for an elaborate electric 

street parade for the night of February 1, and for a re- 

juvenation to be held at that time. ‘This date is at the 
time when the Carnival season of New Orleans is being 

celebrated and on this account there is surely to be con- 
siderable interest taken in it. ‘The first Carnival parade 

will be held on Thursday night, January 30, and the last 

on Tuesday night, February 4, the Jovian parade taking 

place on Saturday night. This affair will be novel in ev- 

ery respect and cost about $5,000. Those who plan to at- 

tend should notify Statesman Stern early in order to se- 

cure hotel reservations. 

Nebraska Quits State Ownership. 

Nebraska has found state ownership of lighting and 

power plants a failure, and the Board of Publie Lands & 

Buildings has decided to contract with privately »wned 
concerns to furnish light and power to the state institu- 

tions. The plants which have furnished light and power 

to the state properties will be closed and probably sold. 

According to Secretary of State Wait, the state-owned light- 

ing plants are operated at a loss, and power can be pur- 

chased from private concerns at less money. For years 

it has been a fixed policy of Nebraska to install state- 

owned light, power and water plants in all state-owned 

institutions. These plants were under direct control of the 

Board of Public Lands & Buildings. According to See- 

retary Wait, the state will save considerable money. 
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Progress of National Electric Light 
Association During 1912 

(Contributed Exclusively to SOUTHERN ELECTRICIAN). 
BY T, COMMERFORD MARTIN. 

HE National Electric Light Association is closing 

iL- an exceedingly busy ind prosperous year during 

which its membership and influence under Presidents Gil- 

christ and Tait, have extended far beyond what was once 

deemed possible. The membership at the present moment 

(December 15), is just about 12,700, as compared with 

10,354 early in January, 1912; thus showing a net gain of 

2,350. There has also been a growth in the number of 

state or geographic sections and as the readers of the 

SourTHERN ELECTRICIAN are aware, this has included the 

work done to enlarge the Georgia 

Section so that it will include sever- 

In 

fact, the rules have also been reprinted by the United 

States Bureau of Mines, as well as by some of the state 

The rules are 

also being printed for itself by the Chilian navy, and it 

trical manufacturers, but by the United States navy. 

bureaus of mines and of kindred character. 

is now proposed to issue them as well in German, French, 

Spanish and Italian. 

in September, some 40,000 copies of the chart and booklet, 

being the forms in which they are issued, have already been 

Although the rules were only issued 

sold—while the rules have also, by permission, been abstract- 

ed or reprinted in newspapers all 

over the country and have already 

al other states along the South At- 

lantie coast, making one of the 

largest groups within the body. Sev- 

eral new company sections have also 

been organized and the company 

section idea is very much in favor. 

The convention of 1912 was ex- 

tremely successful in spite of the 

fact that for the first time in its 

history the Association went to the 

Pacific coast. The Seattle meeting 

was attended by some 1,500 people. 

of whom 1,000 came from east of 

the Rockies; and the three days of 

meeting were full of hard and use- 

ful work. A very marked impress 

was made on the central station in- 

dustry of the coast and one of the 

results has been the formation of a 

strong company section at San 
Francisco, while steps are being 

taken to form another one at Los 

Angeles and to organize a state 

section as well. One notable feat- 

ure of the Seattle convention was 

the issuance of a Meterman’s Handbook by the meter com- 

mittee—a handsome volume of 1,200 pages which was print- 

ed in three weeks so that copies were actually distributed at 

the convention. During the year 2,500 copies of this book 

have been sold and an edition of 2,500 more left the press 

in December for which advance orders for 500 copies had 

already been received. Such results are highly encourag- 

ing in view of the splendid and self-sacrificing work done 

by the committee for its fellow members and for the in- 

dustry. 

Another highly successful performance on the part of 

the Association has been the issuance of the rules pre- 

pared by its commission on resuscitation from shock. This 

work has been carried out by a body of distinguished phy- 

sicians and experts and has at once been accepted as au- 

thoritative, not only by central station companies and elec- 

T. C. Martin, Secretary Nationau 

Exvecrric Ligut ASSOCIATION. 

been embodied in some of the latest 

text-books. The association is enti- 

tled to high eredit for its activity in 

this work, 

which is in line with the other work 

recommended by its Public Policy 

Committee in regard to the welfare 

broadly humanitarian 

of employes. 

During the year the work of the 

Commercial Section was carried for- 

ward in an aggressive way and in 

order to make it even more eifect- 

ive the secretaryship was ec oncen- 

trated in the main office of the as- 

sociation. The Section 

nearly 1,500 members in good stand- 

ing and has already issued a great 

deal of useful literature, particu- 

larly its Commercial Digest, for 

which there has been a great de- 

mand. Some idea of the work now 

done by the Section may be formed 

from the fact that since the head- 

quarters of the Association took 

over its publications in September, nearly 100,000 copies of 

its various books and pamphlets have been issued and sold 

now has 

in a period of four or five months. 

The Association has just decided to hold its 1913 con- 

f ‘vention at Chicago, next June, in the El Medinah Temple, 

and great interest is already being manifested in the mat- 

ter. In New York in 1911 a total attendance was reached 

of 6,400 so that some of the more sanguine members of 

the body, especially those in Chicago, predict for 1913 a 

total attendance of not less than 7,500. This is no small 

erowd to look after, and when it is considered that there 

will be four days of business it will be realized that the 

annual conventions of the N. E. L. A. are becoming events 

of the first importance to the central station industry in 

particular and to the electrical industry in general. 
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Electrical Inspection—Its Problems and 
Its Development 

(Contributed Exclusively to SOUTHERN ELECTRICIAN). 

BY HUGH T. WREAKS. 

URING the last several years the science of elec- 

trical inspection, especially as applied to build- 

ings in cities, has made considerable progress, and it may 

be of interest to analyze its trend, as well as some of its 

problems, and see what the future is likely to bring forth. 

In the first place, the electrical industry is a much in- 

spected industry, much more so than other competing 

forms of light and power production and distribution. 

This is probably due to several causes, among which are 

the following: Unlike gas or steam, defects in electrical 

conditions cannot easily be checked by the senses, viz. the 

sense of smell in escaping gas, the sense of hearing through 

escaping steam on safety valves. Again, 

gas has been used for so many years that 

its dangers through explosion, setting 

fire and asphixiation, have been learned 

and passed down from generation to 

generation and used as jokes in the pop- 

ular magazines until the sense of its dan- 

gers has become intuitive. This is not 

so with electricity. In addition, there 

have been, and even are today, sufficient 

broad differences of opinions and 

changes of electrical rules from year to 

year by authorities to in a measure limit 

the respect for same by those who have 

been unable to appreciate the reasons 

for these various changes and differ- 

ences; this latter condition being aggra- 

vated by the many further changes oc- 

curring, due to the rapid development 

of the industry. 

Politics has also played its part on 

the inspection end, and it is only of 

later years that the inspection depart- 

ments, local and national, have obtained 

that ripened knowledge of experience and measure of real 

policing authority which would allow them to do their best 

work. Even today there are many locations where this is 

not the case, and then there is, in addition, a conflict of 

authority, such that even the accepted rules are not ad- 

ministered in such a way as serve the public interests or the 

electrical trade. When one considers the difficulties which 

even a well-equipped field inspection department has to 

contend with, the number of rules and requirements to be 

observed, the number of approved articles to be remembered 

and noted, the number of jobs to be taken care of by each 

inspector, and the constant pressure of never finished re- 

inspection, besides periodic inspections on theaters and mov- 

ing picture shows; the possibilities of inferior work in 

poorly equipped inspection departments, or in those with 

a conflict of authority are very obvious. 

The fact that in spite of these conditions and at times 

complications, the loss of life and property on account of 

electrical hazards has been relatively small, would indicate 

Hucu T. Wreaks, SECRETARY, 
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that the danger from electricity is much less than the refine- 

ment of rules and regulations would seem to show. In a 

measure this is confirmed by the number of freak and erude 

conditions which are discovered from time to time and yet 

still allow effective and even satisfactory electrical opera- 

tion. Still the “power of evil” of uncontrolled electricity is 

so obvious that public safety demands efficient rules and 

regulations for its use and competent inspection to see that 

these are properly enforced. 

Proper enforcement is, however, not an easy matter.. 

Theoretically the object of all rules and regulations and 

their enforcement through inspection aim at the production 

of electrical goods, which will have a 

factor of safety adequate for protection 

of life and property when new, and 

which will maintain same during the pro- 

cess of installation, and also for the 

period during which they may be ex- 

pected to remain in use. To carry out 

this practically calls for the following: 

(a) Adequate specifications giving ma- 

terial and workmanship of construction. 

(b) a system of inspection and tests at 

factory, which will check this construe- 
tion and workmanship as closely as the 

state of the art will allow; (¢) a follow 

up system which will check the distribu- 
tion of these electrical goods; (d) a 

check on the installation of the goods; 

(e) a check of the lasting qualities of 

the goods as used or abused in service. 

The first, second and fourth condi- 

tions mentioned are carried out along a 

comprehensive plan in most locations. 

The third is commercially impractica- 

ble and undesirable, and the fifth 
date done only in a very spasmodic and 

inefficient way and without sufficient records being kept so 

as to make it of any real value. This is unfortunate, as 

ean be readily shown by any one who studies the condition 

of much of the electrical goods in existing installations and 

notes the appreciably reduced factor of safety as com- 

pared with the standard called for in similar material when 

mew. In some eases this is due to deterioration of natur- 

is to 

’ al, unavoidable, aging or use, in others to abuse, and again 

to original adulteration or poor design or construction of 

material so that it may conform to specifications and tests 

when new, but failed to have those “service value” qualities 

aimed at by those responsible for the rules, regulations and 

inspections. 

The remedy for this latter condition is not a difficult 

one. On the face of it, it would seem to call for an addi- 

tional volume of re-insection and clerical work in the way 

of records all out of relation to the possible value of the 

results to be obtained. As a matter of fact, much could be 
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accomplished with the present electrical machinery, or by 

a relatively small addition to this machinery working under 

the jurisdiction of local field inspection departments but 
along a national plan. 

Starting off with the theory that a given factor of safety 

in electrical goods cannot be reduced more than a certain 

amount under service conditions without these goods con- 

stituting an element of danger, this amount being easily de- 

terminable from the experience of the heads of the more 

prominent field inspection departments, the problem be- 

comes one of checking those responsible for goods which 

deteriorate below this allowable reduction in factor of 

safety. Such deterioration may be due: (f) To adultera- 
‘tion in manufactured goods or incorrect construction; (¢) 

'to damage in distribution; (h) to damage in installation; 

\(i) to abuse in service. 

At first it would be extremely difficult to differentiate 

so as to tell where the blame for deterioration could prop- 

erly be placed, and yet on the law of averages, and under 

a comprehensive national plan with several important field 

inspection departments co-operating, information would 

soon segregate on manufacturers, jobbers, contractors or 

jusers and show pretty clearly where responsibility should 

obtain. Automatically, this would concentrate re-inspection 

on those who showed the need of it and in this way raise 

ithe service value standard for all. At first glance such a 

plan of re-inspection would appear retroactive, but this 

would not be the case, as today there are apparently no 

records of any account in the hands of inspection depart- 

ments as to those whose material is used, even in the more 
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important installations, and without such records no com- 

prehensive plan would mean anything or be practical. At 

least one trade organization has spoken in favor of such a 

plan as evidenced by a resolution passed by the Electrical 

Supply Dealers’ Association in their convention at Atlantic 

City in May of last year. 

Again a trend of engineering opinion voicing the neces- 

sity for checks on “service value” of electrical goods is 

illustrated by the recent specifications of the navy depart- 

ment, Bureau of Steam Engineering for 30 per cent rubber 

covered wire issued September, 1912, and those of the 

American Telephone and Telegraph Company for copper 

clad twisted pair distributing wire, which calls for a medium 

grade rubber insulation and bears date of issue November, 

1912. The first specifies an aging test on samples filed for 

three years, the second a similar test on samples filed for 

one year. Similar aging tests are being considered by the 

underwriters on house wire, and by some of the railroads 

on their signal wire. 
This is a commercial as well as a factor of safety as- 

pect to the general situation and the moment the serv- 

ice value of electrical goods, as explained in the preceding 

paragraphs is called for, a pressure for quality will be ex- 

ercised on the trade in a measure as an offset against the 

continual ery for lower price now in evidence. This would 

almost seem to indicate an economic value to the plan justi- 

fying an assessment on the electrical trade of the cost of the 

follow-up system of records and re-inspection especially as 

the cost would be a very small percentage of the total elec- 

trical inspection cost of today. 

Southern Contracting and Electrical 
Supply Business 

Suggestions Contributed to and Compiled by Southern Electrician m the Interest of a Deserving Industry. 

In nearly all sections of this country where a distinct 
activity in electrical development is taking place, the elec- 

trical supply and contracting business is passing through 

a critical period. The business as a whole is one of the 

youngest connected with the electrical industry and has 

grown so fast and seemed so profitable that numbers have 

been attracted to it who know little about the technical and 

less about the business details. In those cases where the 

amount of business has been limited, the overcrowding of 

the field has worked a hardship on the responsible interests 

forcing them to come down to the methods of their com- 

petitors and solicit much of the business regardless of the 

profit. Demoralization naturally has followed and cheap, 

unsatisfactory work has resulted. It is in the majority of 

eases on this account that we find fewer prosperous con- 

cerns doing electrical contracting and retail supply business 
than are to be found in any other line of commercial activi- 
ty. 

Many contractors known as the “fly-by-night” class 

get their work by methods that hinder progress in their 

own business, which is a state of affairs at this stage of 

electrical development that merits serious attention. In 

securing a job where there is considerable competition, they 

will resort to most unscrupulous methods to reduce the 

cost of the job and often induce a customer, or take ad- 

vantage, to install work which cannot be satisfactory in 

the end. The cutting of specifications and plans to elim- 

inate provisions for fans, small motors, cooking and heat- 

ing devices, or to trim ‘illumination requirements to enable 

a bid of a low figure on any job and incidentally giving 

little more than average wage as a profit, are the milder 

forms of this unsatisfactory handling of the business. It 

surely reflects not only to the disadvantage of the central 

stations promoting heating and cooking device loads but 

thus deprives the home of many of the advantages 

which can be easily made at the time of constructing and 

wiring a building. Many installations are turned over 

completely to such contractors with little provision madi 

by architects or owners for the details of the work. Aa. 

vantage is further taken of this fact by contractors of the 

type mentioned and the unsatisfactory systems installed. 

What follows here under the above heading, has not 

been written to prove these statements but to suggest changes 

and improvements that can be used to elevate this industry 

to its proper place in every community. It seems that a 

proper mixture of cooperation and legislation would do 

much in this direction. Local organizations affiliated with 

the National Electrical Contractors Association have in 

many places relieved demoralization due to unfair com- 

petition and examinations required of all doing electrical 

contracting would tend to permit only those technically 

fitted for the business to establish in it. 
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In regard to the organization and the eredit condit-on 

of the electrical contracting business in the South we quote 

as follows from a letter received from a prominent jobbing 

house: 

“There is no doubt of the fact that the southern electric- 

al contractors and small dealers are not organized at all. 

Their credit as a class is not of the best and I believe there 

is no vocation where this is worse than in the electrical line. 

The main reason for this condition is cut-throat competi- 

tion and ruinous business propositions among themselves. 

I expect you would find that any jobbing house that does 

a general business in the South, can show that over 60 per 

cents of their losses are among electrical contractors, the 

rest being divided among central stations, telephone com- 

panies, isolated plants, department stores and miscellaneous. 

One of the principle reasons for the poor showing of 

the Southern contractor is the fact that he quotes the low- 

est possible prices and handles the cheapest goods, irre- 

spective of quality or preference of customers in a great 

many instances. Provided the goods have been passed by 

The Underwriters quality consideration is a matter of lit- 

tle weight. Other reasons can be summed up as follows: They 

do not have the nerve to turn down a job when they often 

see little money in it, for fear they may get no further 

business from that source. They take on more work than 

they can possibly handle properly, and they bid and accept 

work they are not capable or equipped to do. Finally and 

worst of all they never know how much if any profit any 

particular job may net. 

“In the opinion of the writer the best method to get 

the electrical contractors and dealers together is through 

luncheon clubs tri-monthly, monthly or weekly organized in 

the different sections. That these be educational in their 

purposes and that they do everything they can to show the 

contractor how much it costs him to do business. A great 

many of the contractors figure that if they can make daily 

wages they have done well. There are some good con- 

tractors in the Southern territory, as good as ean be found 

anywhere in the country and these can do much to ‘help 
cear up tlhe situation.” 

Without a question the manufacturer and jobber to- 

gether with the central station are mutually interested in 

this situation and much can be done through a properly 

directed activity by these three factors 10 siraigh'en out ‘le 

situation. As the situation now stands it seems that the 

question with the central stations not seriously considering 

this problem in the contracting and supply business is 
wheiher they shall perform the duty of the «uppiv min and 

contractor in competition with these factors in the electric- 

al industry or whether they shall turn the business over 

to the contractors and let them fight for it on a price basis 

or whether they shall dole it out to the best of the many 

and keep them all above the dead line of mere existence. 

Too often a feeling of indifference is found both on the 

part of the central stations and the manufacturers and job- 

bers. First of all, it is of decided interest to the central 

station that the eondition be straightened, for it is surely 

to work a hardship in their field if not already, at some 

future time. As for the manufacturer and jobber the situ- 

ation is being felt already. This is evident from the activi- 

ty of some of those operating under narrow policies and 

sending salesmen to various sections of the South and 

allowing these salesmen to place orders direct with eustom- 

ers at the same price as would be quoted to a local dealer 

on quantity orders. Other manufacturers, rather than to 
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exert an influence to bring about a better condition in the 
field, are looking elsewhere for an outlet for their. goods 

and such established concerns as are found in every city, 

the hardware store, the drug store, and the department 

store appeal to them. If this state of affairs continues the 

electrical supply man will be forced to lower the grade of 

his goods to compete with the cut-rate establishments and 

the department stores’ special day sales. Standardization 

and quality standards will then be a thing of the past and 

poorly constructed devices unsuited to service conditions 

and voltages of distribution systems will give central sta- 
tion management plenty of complaints if not seriously ef- 

fect new business activity. 

‘We present here a few letters from electrical contractors 

who have seen the light of day and are willing to cooperate 

with the various interests that can elevate the plane of 
their business to one which will mean a fair profit on their 

labor and investment. ‘We welcome letters of this charac- 

ter and we further invite them. This is a subject which 

cannot be handled by a few but must receive the general 
approval and action of all interested. The following let- 

ters refer to the following questions which were a part of 

a circular letter sent to contractors and supply companies 

on this subject. 

(1) Are Southern Electrical Contractors and Dealers 

organized so as to protect themselves against cut-throat 

competition and ruinous business methods? (2) If not 

how ean this be done? 

(3) Is the credit of the average contractor good? If 
not, why not? 

(4) Do you believe Southern contractors get the co- 

operation they deserve from the manufacturers and job- 
bers of the products they sell? 

Comments by D. R. Shearer, E. E., General Manager Acme 

Electric Co., Knoxville, Tenn. 

Editor Southern Electrician: 

Your letter deals with some of the most vital troubles to 

be met by Southern contractors in the near future. Con- 

tracting in electrical work must be placed on a more definite 

and stable business plane or it will retrograde instead of ad- 

vance to its position in the commercial world. Electrical 

contracting has ceased to be a matter of guess work and has 

grown in comparative volume to such an extent that the 

very best methods must be used in order to achieve a mod- 

erately successful business. As a general thing, those 
directly interested in commercial electrical work are coming 

to realize that antiquated methods must be dispensed with, 

and replaced by accurate cost records and systematic, exact 
business routine. 

Some of the evils encountered are in a sense inherent 

to the business, others are easily mitigated or eradicated. 
It is the opinion of the writer that Southern contractors 

are insufficiently organized and lack a close, intimate busi- 

ness and personal relationship that means unity of interests 
and co-operative methods. Too often we find contractors 

with the same ideas working at cross purposes when so 

much more might be done toward the advancement of their 
interests by working in unity. 

The National Association should be the basis for a more 

localized organization, followed of course by a State Asso- 
ciation and that by loeal or city organizations of some 

form. The National and State Associations are doing a 
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great amount of good but a local body working in unity 

through its members can do even more for an individual 
contractor. However, a city organization is hard to get 

started and even more difficult to control. ‘The members 

are usually competitors and frequently the personal rela- 

tionship is strained by friction arising from local condi- 
tions. Some contractors have an idea that they can further 

their own interests by “knocking” competitors when as a 

matter of fact they can really advance themselves by boost- 
ing their own business and that of the other fellow too. 
When once a local organization secures the true spirit of 

united interests and co-operation in all its members, there 

is no limit to the good that may grow out of the inter- 

change of ideas and business methods. 

It is a regretable fact that the credit rating of the 

average electrical contractor is bad, but this is due, in the 

writer’s opinion, almost entirely to improper business 

methods and lack of adequate system in handling accounts 

payable and receivable. 

While some manufacturers co-operate with the con- 

tractor and lend all assistance possible, others seem to have 

no thought beyond unloading their product on the unwary 

electrical contractor. What the Southern electrical con- 

tractor really needs, is: First, accurate, conservative, mod- 

ern business methods and a systematic routine. Second, 
organization and co-operation with other contractors, look- 
ing to the advancement of united interests. Third, assist- 

ance, co-operation and advertising ideas from manufact- 

urers, with the idea of selling and creating a feeling of 

satisfaction in the mind of the buyer. 

Comments by N. L. Walker, President Carolina Electrical 
Co., Raleigh, N. C. 

Editor Southern Electrician: 

I have before me your letter of recent date. 

ject is interesting and the problem hard to solve. 

up the questions as you ask them, my views are as follows: 

I do not think Southern electrical contractors and deal- 

ers are in a class to themselves in regard to not being or- 

ganized, and not having a good eredit standing. In fact 

practically all contractors and sub-contractors, except man- 

ufacturers, can be put in such a class. The plumbers seem 

to be better organized than any other sub-contractors, but 
in nearly every town you will find one or more plumbers 

who handle their business in an unsystematic manner, and 

whose credit is questionable. You will find that there are 

just as many electrical contractors and dealers whose credit 

is not good in the North as in the South. Hach case in 

the South, however, is more noticeable than those in the 

North for two reasons: The cities in the North are more 
populous and there is room for one or more large con- 

tractors with an office force, whereas a large majority of 

the Southern contractors are in small towns and do a small 

business. Practically all manufacturers of electrical sup- 
plies are in the North and figuratively speaking, can keep 

their fingers on the Northern contractor. The Southern 

contractors are at quite a distance, and more or less out of 

reach of the manufacturers’ or large jobbers’ credit depart- 

ment. They have to rely largely on information received 

from salesmen, and the latter are more likely to have an eye 

to increasing orders than to collecting accounts. 

There are probably two or three ways in which electrical 
contractors can organize their business and this should be 

done for protection against cut-throat competition and fo 

properly conducting their business. One should join the Elee- 

The sub- 
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trical Contractors’ Association and take advantage of their 

co-operation and information as to business methods, ete. 

The printers have recently organized a standard system of 

estimating, ete. Any printer who is a member of the or- 

ganization is glad to furnish information as_ to their 

system, and it would be a good one to follow. At the 

present time a large number of contractors have no one in 

their shops to look after sales, and their employees take out 

any amount of material on different jobs without making 

any notation of it. I think every contractor should have 

some system of keeping up with material on every job, and 

he should have some one at his place during the day to see 

that each article taken on a job is properly charged, and 

material returned credited. The person looking after this 

could also look after the selling, and should be able to in- 

crease sales enough to take care of their salaries. Some 

contractors in small towns will argue that their business is 

too small to justify their paying any one to stay in their 

offices, to keep records, make sales, ete. I would call their 

attention to the fact that large power companies are buy-— 

ing up small plants, the managers of which here-to-fore had 

no system, and could not figure that it would pay them to 

employ help for this purpose. Instead of showing a profit 

they were operating at a loss—they did not know what 

they were doing. The new owners are putting in a mana- 

ger, and a record clerk, keeping tab on the current, sup- 

plies sold, ete. By keeping these records they learn where 

to eut and where to add, and in the long run come out 

with a profit. 

In the other case I think the manufacturers should co- 

operate with dealers and contractors and give them proper 

protection, but in a large number of cases they make direct 

just as low a price as they allow the dealer. Some times 

they make a difference of 10 per cent, but that is not real 
protection, when you consider the fact that the dealer’s 

overhead expense is largely 15 or 20 per cent. Generally 

speaking, I do not think the manufacturer of electrical 

supplies should sell direct to a consumer at all. Notable 

among those who are not doing so, is the Emerson Compa- 

ny, and I believe they have about as much business as they 

ean take care of. 

Answers to Questions by Sylvan M. Byck, Manager Byck 
Electric Supply Co., Waycross, Ga. 

Editor Southern Electrician: 

- In regard to yours of the 12th will say that in the fol- 

lowing the writer has endeavored to give expression to a 

few thoughts on the subject under discussion. In regard 

to your first question, “Are the Southern electrical 

tractors and dealers organized so as to protect themselves 

against cut throat competition and ruinous business meth- 

ods?” The writer believes it is a conceded fact that 

Southern Electrical contractors are not organized. This 

can best be accomplished by, first, becoming a member of 

the National Hlectrical Contractor’s Association and, sec- 

ond, by contractors organizing State associations in every 

state and having said State association keep in closer touch 

with the Underwriters. The Underwriters and the State 

association of electrical contractors should secure legisla- 

tion requiring electrical contractors in all cities and towns 

over twenty-five hundred inhabitants to pass an examina- 

tion or have in their employ at all times, a man who has 

passed said examination. Also that they be required to 

give bond ranging from $100.00 to $1,000.00. It seems 

as if this would be rather easy to enforce should the pro- 

con- 
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position meet with the approval of the Underwriters. In 

going into a town, they could lay the proposition before 
the City Council, showing that the improper installation of 

electrical work was dangerous to the community and advis- 
ing the adoption of an ordinance ealling for the above. 

The National Electrical Contractors’ Association and the 

state associations could no doubt induce the manufacturers 

and jobbers to establish consumers and trade discounts on 

all material. This is now done on motors and generators 

and there is no reason why it should not be done on all 

material. 

The manufacturers and jobbers can do a great deal to 

improve conditions in this matter. At the present time it 

is only necessary for a letter-head bearing the term “Elec- 

trical Contractor” to be forwarded a jobber in order to 

obtain trade discounts. Speaking of this matter brings to 

mind an occurance in London, Eng., some time ago. A 

certain business man engaged in a non-electrical business, 

stated to a firm of house furnishers that he could obtain 

trade terms on electrical material anywhere in London, 

naming three electrical manufacturers, one of these being 

the Simplex Conduit Limited. The Simplex Conduit books 

were examined and it was discovered that the man in ques- 

tion had described himself as an electrical contractor, At, 

once the Simplex Conduit Limited served processes on this 

man and he was forced to pay the difference between the 

price he had obtained as an electrical contractor and the 

price to which he was entitled as a consumer, together with 

all cost. They were of course praised for their prompt ac- 

tion in protecting the electrical trade. The point the 

writer desires to make is why should the mere presentation 

of a card and the ready eash obtain trade discounts? Can- 

not the manufacturers and jobbers protect themselves and 

us by selling at trade prices only to bona-fide members of 

the electrical trade? I will venture to say that the sending 

of a C. O. D. order to almost any jobber in this territory 

will obtain prices equal to those obtained by the best con- 

tractors. ‘The writer’s idea is not to keep the little fellow 

down, because most of the electrical contractors, like our- 

selves, are still little fellows; but do give some little protec- 

tion to those legitimately engaged in business. 

The writer was shown a picture the other day which, as 

the saying goes, is “Sad but true.” The senior member of 

an electrical jobbing house was standing at the front door 

sympathizing with a legitimate contractor over the loss of 

a job while the junior member of the same house was stand- 

ing at the back door congratulating a eurb-stone contractor 

for getting the same job at a very much lower price. 

One thing is very necessary in the contracting business 

and that is to do good work. What little suecess we have 

had in trying to build up a business has been due to always 

trying to follow the motto “Do it well,” having always said 
that we would rather lose a job than do one of which we 
would be ashamed. 

In regard to the credit standing of electrical contractors, 
will say that our greatest fault is in the fact that we do 
not collect our bills promptly and are therefore unable to 
pay same when we should. 

Comments by Frank Steffner, President Chattanooga Arma- 
ture Works, Chattanooga, Tenn. 

Editor Southern Electrician: 

As we are neither contractors nor dealers, we are unable 
to answer your first question as to how protection should be 
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had against “cut-throat” competition and ruinous business 

methods. We do not know of any organization among the 

Southern Electrical contractors and dealers. 

In regard to the credit of the average contractor, we 

would say decidedly, that it is not good for the simple 

reason that the majority of contractors in the South be- 
come contractors when they obtain a smattering of elec- 
trical knowledge and the possession of a screw driver and 

a pair of pliers and many of them earry their place of bus- 

iness under their hat and do work for less than the wages 

of a good workman, plus the cost of material. 
We know of some electrical contractors in the South 

who are first-class men and do their work in a thorough 

manner and conduct their business on business principles. 

These men, however, do not try to compete with the serew- 

driver and pliers man and secure contracts only on their 

ability and the recommendation of their friends. 

The writer believes that the Northern manufacturer is 

more than willing to do his part to secure Southern trade 
when the party seeking his help is of undoubted integrity. 

Answers to Questions by C. S. Barnes, Barnes Electric Con- 

struction Co., New Orleans, La. 

Editor Southern Electrician: 

We have your favor, which has been read with intense 

interest. The writer could write a volume on this subject, 

but will confine himself to answering your questions: 

No. 1. Are Southern electrical contractors and dealers 

organized so as to protect themselves against cut-throat 

competition and runious business methods? The answer is 

No. 

No. 2. If not, how can this be done? We do not’ 
know. The writer has personally taken a very active in- 

terest, for several years, in the organization of local job- 

bers and contractors and found that no matter how good 

the scheme of organization the eupidity or jealousy of 

some of the parties has always led them to break faith. In 

answering this question, we would ask you another—Tell 

us how. 

No. 3. Is the eredit of the average contractor good? 

If not, why not? Our answer is no. This is probably due 

to the cut-throat competition that the average contractor 

has to face. The local jobbers seem to take a keen de- 

light in supporting financially the eurbstone contractor. 

No. 4. Do you believe Southern contractors get the 

co-operation they deserve from the manufacturers of the 
products they sell? The answer is no. 

Comments by A. D. Peabody, President Peabody Electric 
Company, Muskogee, Okla. 

Editor Southern Electrician: 

Replying to your requests of the 12th in regard to elec- 

trical conditions of the South and Southwest we take great 

pleasure in saying or doing anything that will tend to bet- 

ter the present conditions which are very good compared 

with three and more years ago. The greatest abuse of the 

electrical trade in this section of the country is caused by 

the non-organization of the jobbers who handle 95 per cent 
of the wholesale business. This abuse is brought about in 

this way. Each sales manager is so anxious to have his 
men to take orders at each point that they will sell to any. 

man who has a’ kit of tools and in nine eases out of ten 
this ‘man is not only financially irresponsible but he has had 
neither an ordinary education or any business training 
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whatever. What are the results? This man in most cases 

is intentionally honest, but he does not know that he has 

to make quite a large profit to cover his overhead ex- 

pense. He does not know what his materials cost him put 

on his shelves. He does not know what profit each job 

shows so as to look out for the pitfalls of the next job 

similar to it when he makes another estimate. Eventually 

the jobber that is backing this fellow goes to his tow to 

attend a bankrupt sale to see several hundred dollars swept 

away. In many eases this stock is put on sale at a demor- 

alizing price for some speculator to get first cost out of his 

investment. This causes all legitimate dealers to have to 

reduce their prices to compete. The only remedy for this 

abuse is for the jobbers to form a strong organization and 

sell only to those dealers who are in the business tio make 

a legitimate profit and know what a legitimate profit is. 

The contractors in the State of Texas, in the writer’s 

opinion, are better organized than any class of electrical 

contractors in the United States. In fact, they are so 

well organized that a jobber would not think of selling to 
one out of the organization. ‘This. is only one section, and 

what the other sections need is some encouragement by the 

jobber and manufacturer or better still, compel the con- 

tractors to organize. This, however, can only be done by 

having the jobber and manufacturer organized. 

There is as good an element and at the same time as 

bad an element in the business in the South as there is 
in the business anywhere, but there is no reason why the 
‘good should suffer with the bad in this section if our whole- 
salers will only use a little discretion in selecting. their 

trade. 

‘Comments by E. K. Strain, of Henderson Electric Co., Hen- 

derson, Ky. 

Editor Southern Electrician: 

Realizing that the subject of your communication may 

be a step further towards a general reform for the exist- 

ing conditions in the contracting field, I take pleasure in 

‘stating my views and hope that other Southern contract- 

ors will do likewise. That Northern manufacturers and job- 

bers entertain a non-cooperative feeling, toward South- 
rn contractors and dealers, is a lamentable fact, and it 

is held that the organization and credit of the Southern con- 
tractor is poor, which condition is true of the trade from 

coast to coast and Lakes to Gulf. These conditions have 

prevailed for some time, yet no concerted action has been 

inaugurated by those immediately interested. 
- In answer to your first inquiry, as to whether or not 

there is an organization of the trade that will protect from 

cut-throat competition and ruinous business methods, I am 

as yet unaware of its existence, and if existing at all must 

be obscure and inefficient. As to how organization ean be 

affected and made effective, no doubt this is the dominant 

question, and the prime reason that I hope your letter 

will be answered by many, for surely some one has a pet 

idea for organization that is a winner, It could probably 

be accomplished by establishing a centrally located office 

in charge of an executive head, or some agency similar. 
In regard to the credit situation I regret to say that the 

eredit of the average contractor is not good, and the most 

logical reason is lack of organization, and in addition to 

that, failure to ask a decent price for the work. 
Whether or not the contractor gets the proper co-opera- 

tion from the manufacturer whose goods he handles, is a 
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question open to discussion. In most instances the product 

of the manufacturer is sold to the trade through a jobber 

who by force of good credit standing and large sales, de- 

mands and gets exclusive territory. Personally I know of 

a jobber who sends his salesman to a town, where the con- 

tractor’s credit is unstable and sells direct to the consumer, 

same being good credit risks. Worse than that he makes 

them regular trade prices and thereby utterly baring the lo- 

eal contractor from ever doing business with this consumer 

at a living price. This can hardly be called co-operation 

and would probably come in the category of cut-throat com- 

petition. 
The Northern jobbers and manufacturers maintain a 

good eredit standing. Why? The answer is organization. If 

the Southern contractor would do likewise he must get in 

touch with his brother contractor and organize. 

Answers by J. S. Welborn, Welborn Supply Co., High- 

point, N. C. 

Editor Southern Electrician: 

Replying to your first question, contractors and dealers 

are not organized in the South as they should be for their 

own interest. Every: State should have its own organiza- 
tion and every contractor and dealer that has a good rat- 

ing should see to it that the jobber who sells to the “curb- 

stoner” would have a hard time getting the business from 

them. There have been cases where jobbers who fail to 

sell to the legitimate dealers, try to induce a wireman to 

go to work for himself and thus establish an unfair com- 

petition and when there is a loss on the part of such a job- 

ber he complains in regard to it and runs down the credit 

of contractors in general. I am sure that contractors do not 

get the co-operation from manufacturers they should. With 

an organization these matters could be discussed and the 

business put on a basis that will mean profit to those car- 

rying it on and credit not to be doubted among those who 

are seeking to do business with us. 

Answers to Questions by John Blake, Manager, Gem Elec- 

; tric Co., El Paso, Texas. 

Editor Southern Electrician : 
_ In answer to your first question, will say that electrical 

contractors are not orgavized as a whole against anything, 

a few belong to the National Electrical Contractors’ Asso- 

ciation, the majority of those do not live up to the by-laws 

of the organization and could not belong if the organiza- 

tion enforced them at all. 
_ There is not any legitimate competition anywhere in the 

South that I have been able to discover. I have not been in 

every city, but have been in a number of those of impor- 
tance. There exists plenty of the cut-throat competition 

due to what should be termed lack of business ability. I 

have asked several what their cost to do business is, and 

have been met with this query, What do you mean? Such 

men as these have friends who give them their work just 

for friendship sake, more probably because they can pat 

them on the back and get them to eut their price. 
Question No. 2 is a puzzler. I only wish I could answer 

it. Probably if you could remove jealousy and suspicion 

it could be done. 
Question No. 3. I think the average contractor can get 

credit too easy, and that is one of the very many things that 
is making it hard for the man that has an established busi- 

ness. I do not say that every jobber does this but enough do 
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to make it easy for the man of small means to open up a 
contracting business on a small scale and such a one makes 

it interesting while he lasts. 

Question No. 4. Some of the jobbers and manufactur- 

ers give protection, the majority do not. It is a well-known 

fact, that the jobbers in the North sell over the counter in 

their places of business just as cheap to the trade as they 

sell to the contractors. This is also true of the jobbers in 

the South. They will sell you goods, and then they will 

send their salesman into your city and sell to the trade, giv- 

ing them the same discount that is given the contractors. 

I will cite you a ease of a Kansas City firm that sends 

their man down here to sell fixtures. He has made sales 

where he has lost money just to keep some one from mak- 

ing a legitmate profit. I manufacture fixtures and have fig- 

ured against this party and know what he is selling at. He. 

may be able to buy a little cheaper than I do, but at his 

figures he is bound to lose money. Don’t ask me why they 

do this, for I do not know. 

Answers by M. N. Wertz, Manager Busy Bee Electric Co., 
Thomasville, Ga. 

Editor Southern Electrician : 

In reply to your first question, I would say that the 

Southern electrical contractors are not organized and the 

problem they must confront is the cheap wireman and the 

cheap building contractor. The building contractor who is 

constructing cheap houses is always looking for the cheap 

man and desires to shun the experienced electrical con- 

tractor who is capable of planning details and installing 

good work. Whatever co-operation that must be brought 
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about therefore must consider the enlisting of the archi- 

tects and carpenters who do contract work in building. 

Question No. 2. Credit is not good among contractors 

because their business in the majority of cases as it is now 

run is a hand-to-mouth one. 

Question No. 3. Northern manufacturers do not seem 

tc care how the Southern dealer is treated for they coun- 

tenance almost any of the many independent dealers con- 

tinually springing up. A number of jobbers and manufac- 

turers are selling to the hardware dealers instead of to the 

electrical dealer, and in some cases this is driving the lat- 

ter out of business. The hardware dealer as a rule has’ 
more capital and ean earry the electrical supplies as a side 

line. They can, therefore, handle the business with little 

overhead expense, and can sell at a lower price than the 

man who does electrical work only, in a small town. If this 

situation continues, the hardware store and the ten cent 

store will run the electrical supply business. 

When this matter is discussed with some manufacturers 

they tell you to get out and hustle for the business which is 

all good talk. But take a town of the size which would 

just comfortably support a live electrical contractor and 

dealer and then let the hardware and drug stores put in a 

line of lamps, fans, heating devices, shades and fixtures, 

perhaps fuse plugs, sockets and such staples as this and 

then suppose they cut the profit on this material in half 

on all the stock but lamps and fans to get the customers to 

come to their store for the other goods, pray tell me what 

hustling will amount to, when the contractor ean not carry 

more than a thousand dollars worth of all material and 

supplies? 

Electrical Progress and Developments 
During 1912 

(Written Exclusively for SouTHERN ELEcrricran). 

eS what follows a brief review will be given of recent de- 

velopments in the manufacture of electrical apparatus, 

the progress in its application, and the trend of engineer- 

ing in connection with present-day engineering projects as 

represented by those systems which have recently been 

completed and those that are now under way. Without a 

question one of the important causes for progress along 

each of these three lines, has been the further develop- 

ment of water powers and the transmission of electrical 

energy at higher and higher voltages over longer and 

longer distances. The Niagara river was the first remark- 

able power to be harnessed; now the Mississippi has been 

conquered and by means of a dam stretching from shore 

to shore, power will be made available in the form of head 

and volume of water sufficient to turn the wheels in a 
power house than which there is no larger in the world. 

It is interesting to note in this connection that these two 

feats from an engineering standpoint have been accom- 

plished by one and the same engineer. 

While the larger of hydro-electric developments have 

been principally confined to western districts in the years 

past, the past year has seen the work being pushed in tre- 

mendous proportions in the east and south, and now where- 

ever nature has furnished a location and there is a con- 

stant supply of water, either through natural sources or 

where an adequate reservoir can be created by man, the 

possibilities of a hydro-electric power plant are attracting 

capital and these sites are rapidly being taken up. 

As larger and larger systems are being constructed and 

as these systems are being interconnected to assure con- 

tinuity of service, all of the details of generation and 

transmission are receiving careful and special engineer- 

ing, and better construction is being employed from the 

hydraulic end to the distributing station. According to the 
report of the United States Bureau of Corporations, there 

has been developed through water power in the United 

States, something like four million horsepower with a pos- 

sibility of increasing this amount to two hundred thousand. 

While, therefore, the work has been well started, as regards 

future capacity it has only begun. 
Prime Movers—Generating Units. 

The expanding of generating and transmission systems 

is ealling for units of larger single capacity and no defi- 

nite limit seems to be in sight. Both in steam plants and 

hydro-electric plants there is a tendency in this direction. 

Already steam turbines of 20,000 kw. capacity have been 

installed and it has been suggested that a single unit of 

50,000 kw. may be safely accomplished. Negotiations are 

already in progress with one manufacturing company *~ 
volving the manufacture of steam turbo-generating units 

of between 25,000 and 30,000 kw. Further 20,000 kw. water 

wheel generators are under consideration and it is more 
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than likely that such a machine will be constructed during 

the coming year. Water wheels are being designed with 

much larger output for single runners and with higher speed 

for a given capacity, necessitating improved designs in 

vertical bearings. This question is being solved in some 

eases by combined pressure and roller bearing. The effi- 

ciency of water wheels has been considerably improved and 

better than 90 per cent has been obtained in recent tests. 

Referring. to developments in steam turbines, it may be 

said of the recent type of turbines that the bleeder type 

is now justifying expectations and is being built in sizes 

as large as 4,000 kw. Non-condensing turbines have also 

been built of a capacity of 3,500 kw. during the past year. 
The small turbine, however, continues to develop rapidly 

and a complete line of turbine driven auxiliaries including 

low and high head pumps and centrifugal blowers are 

now under development by the Westinghouse Company. 

The past year saw the first surface condenser installed w’ 
Westinghouse steam turbine apparatus, and particularly 

good service is the result. 

Considerable interest is centered in gas and oil engines, 

the gas producer coming into its own slowly. The tremen- 

dous inerease in the prices of fuel oil have been a great 

factor in bringing the producer to the attention of a great 

many who use gas for both fuel and power purposes. The 

gas producer, however, is limited to sizes under 1,000 horse- 

power, as also is the oil engine and these two types of 

prime movers will probably be restricted by commercial 

considerations to the sizes that can be best used. 

In regard to generators, turbo, waterwheel and engine 

types, modern practice in power plant construction is con- 

stantly advocating lower first cost, higher economies and 

greater simplicity of operation. The one method of at- 

tainment seems to lie in the use of larger capacities in sin- 

gle units. The building of these larger generating units 

has called for the use of external reactances and an in- 

erease of the reactance in generators and transformers. The 

engineers of the General Electric Company have stated that 

reactances a shigh as 20 per cent are being contemplated for 

certain generators combined with approximately straight 

line saturation curves. 
During the past year a number of contracts for hydro- 

electric stations have been placed, which call for 12,000 to 

17,000 kva., and even larger generators are in prospect. 

These are either of the horizontal or vertical types, and a 

wide range of speed is covered. Improvements due to a 

wide experience, have been made in mechanical construc- 

tion, ventilation details and armature construction, and 

a relatively cheaper, more efficient, and more reliable unit 

has resulted. 
In steam practice a similar progress is being made. 

The Westinghouse companies have designed and are build- 

ing horizontal units of 15,000 and 20,000 kw. for speeds of 

1,800 and 1,500 r.p.m., and even larger high speed units 

are contemplated. Single turbine generators of 30,000 kw. 

capacity for a speed of 1,500 or 1,200 r.p.m. for 25 and 60- 

eycle service, is a possibility of the near future. Modi- 

fications of design have been effected whereby the materials 
used are not stressed materially harder than in smaller 

units, which have already demonstrated the success of their 

designs, and these companies are prepared to offer the 

high capacity, high speed outfits upon demand. These 

units are also heing wound for voltages as high as 13.200. 

In regard to water wheel driven generators, while there 
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is the demand mentioned for larger sizes at higher speeds 

approximating steam turbine speed, there is also being re- 

ceived by :nanufacturers, the deman’ for low head water 

power equipment taking the form of large units st very 

low speed. 

There is being installed at the Tallulah Falls plant 

of the Georgia Railway & Power Co., at Talluiah, Ga., 

six 10,000 kw. generators running at 514 rpm. These gen- 

erators are of General Electric design and have the plate 

form of construction in the field spiders, which construc- 

tion allows the use of uniform material of known quality 

practically free from defects and provides good design for 

high speeds. For these high speed water wheel generat- 

ing units, it is also considered good practice to make up 

the revolving center in two or more pieces, division between 

the pieces being at right angles to the shaft. This con- 

struction allows the field spider to be made up of parts that 

can be easily handled and are less liable to be defective in 

easting. Progress has also been noticed in the development 

of alternating current high speed generators in the diree- 

tion of reducing temperature rise and securing a higher ef- 

ficiency through the better working out of forced ventila- 

tion. 

Units of the largest capacity ever built to generate direct 

current are now being constructed by the General Electric 

Company, for the new plant of the Southern Aluminum 

Co., at Whitney, N. C. These generators will be seven in 

number, of the vertical type, each having a rating of 5,000 

kw., delivering 20,000 amperes at 250 volts, and operating 

at a speed of 170 r.p.m. This plant will rank among the 

first of those manufacturing aluminum in the United 

States, only one other plant, that at Niagara Falls, com- 

paring with it. © 

Where high efficiency and overload capacity are most 

important in the transforming of alternating current and 

direct current, the synchronous converter is now a standard 

piece of apparatus. The troubles in the older converters 

from pulsation or hunting due to the periodic speed changes 

per revolution of the alternator applying the power, are 

now practically eliminated through improvements in the 

design of engines, the general use of the steam turbine and 

in the design of the converter pole bridges themselves. 

Commutating poles as applied to rotary converters fulfill 

the same functions and result in the same advantages as 

when applied to generators and motors. This last year 

has seen a number of this type of rotary built; some of 

very large capacity, including one of 7,500 kw., with a 

momentary capacity of 10,000 kw. A particular feature 

of this rotary is that it occupies but slightly more space 

than that of the 1,500 kw. converters which it replaced. 

There has recently been a demand for high voltage mo- 

tor generator sets and the conditions causing this demand 

have also been responsible for the development of con- 

verters in voltage of 1,200 to 1,600 volts and units as 

large as 750 kw. On account of the high rotating speeds 

of 60-cycle converters, it is, however, difficult to design 

suecessful units for higher voltages than 650 to 700 volts. 

The motor generator in its present design as found in- 

stalled in the modern station, usually consists of a commu- 

tating pole direct current generator driven by, and mounted 

on the same bed with, an induction or a synchronous mo- 

tor. The motors of the General Electric types with syn- 

chronous sets are designed as a rule to operate at eighty 

per cent leading power factor. The field windings of the 
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motors are*designed for 125-volt excitation, furnished by 
either a direct connected or a separate motor driven ex- 

citer. The synchronous motors are as a rule wound for 

2,300 to 4,000 and 6,600 volts, although in some cases 13,200 

volt windings are provided. 

High Tension Transmission. 

Increasing demand for power for all purposes is lead- 

ing more and more to large generating stations. Water- 

powers more distant from available markets have been de- 

veloped and as longer distances are involved, higher trans- 

mission voltages than ever before have been and are being 

considered. Plants and transformers are now successfully 

constructed for 150,000 volt transmission. The efficiencies 

of transforming apparatus and the reduced cost of opera- 

tion of large stations tends toward the concentration of 

generating apparatus in central points and the elimination 

of the isolated plant. In the tying together of towns by 
transmission lines, a network has resulted from which are 

served many communities which it has not hitherto been 

possible to serve. 

One of the most striking developments of the past year 

has been the installation of small capacity units along trans- 

mission lines. The outdoor transformer and _ switching 

equipment are contributing in a great measure to the de- 

velopment of small community or farm loads, which are 

readily appreciated by transmission companies. There has 

also been a large number of transformer installations by 

which one transmission company could supply power to 

another company in ease of interruption to the service of 

either. | 
The development of the oil-insulated, self-cooled trans- 

former for very large sizes has been a decided factor in the 

general development work of transmission. Transformers 

of the self-cooling type are now made in sizes as large as 

it is possible to transport by the railroads. The elimination 

of attendance, auxiliary piping, and the cost of water has 

made many an installation feasible which otherwise, on ac- 

count of the cost of operation, would not have been com- 

mercially practicable. 
_ One interesting development, or phase of the develop- 

ment, is the acknowledgment by foreign transmission com- 

panies of the superiority of transformers of American 

manufacture. An investigation of the export business shows 

that American-made transformers are being used for most 

of the high voltage work in foreign countries. 

Transmission engineers have during the past year made 

a statement to the effect that delta high voltage transformer 

connections appear to be decidedly advantageous on ac- 

eount of changing conditions in the development of appara- 

tus, although there is no objection offered to a high re- 

sistance grounded Y. A point of importance is made in 

the fact that with a delta high-tension transformer con- 

nection, disturbances coming in over the line are divided 

in their effects between the windings of two transformers 

instead of the whole impulse being impressed upon a single 

transformer. 
In transformer design, after years of construction with 

the lowest possible reactance there has now been a change 
made to as much as six or eight per cent. Larger self- 

cooled transformers are in demand where water supply is 

limited and also for use in outdoor substations. The kilo- 

volt ampere eapacity of high voltage transformers is rap- 

ily increasing and keeping pace with the rapid increases in 

-voltages used for transmission and the larger amounts of 
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power transmitted. From the data which has been made 

public by the manufacturing companies, it is observed that 
previous to 1901 no transformers for over 50,000 volts were 

in use, and that since that time there has been no marked 

increase in the use of transformers between fifty and sixty 

thousand volts. Transformers for sixty to eighty thou- 

sand volts were first built in numbers in 1905, a few were 

built for voltages between 80,000 and 100,000 in 1904, yet 

in 1909, seventeen per cent of the total were designed for 

over 100,000 volts and in 1911 about nine per cent. A large 

number built during this year were for voltages in the 

neighborhood of 140,000 volts. It is therefore seen from 

this information that transmissions from 100,000 to 140,- 

000 volts can now be regarded as thoroughly practicable. 

The increase in voltage of transmission also indicates that 

the distance over which power is transmitted is fast climb- 

ing upwards, distances of 100 miles and more are now be- 

ing covered. 

The low voltage distribution transformers as a class now 

may be said to inelude those up to 11,000 volts and pos- 

sibly shou'ld be considered to reach 15,000 volts, whereas 
at was considered that 4,400 volts was the safe maximum 

limit for direct-to-customer transformation. Further, the 

capacity of these units has grown. The unit of 1,000 kva. 

eapacity was first exceeded in 1899 and not until 1905 were 

transformers built over 3,000 kva. in a single unit. It has 

not only been found necessary to build very high voltage 

transformers in large capacity, but it has also been found 

advisable to use the parts so developed for still larger mod- 

erate voltage sizes year by year. Those familiar with the 

design of transformers and the requirements hold to the 

idea that no one can yet see that transformers and there- 
fore, the development of transmissions, has yet begun to 

reach its limit. 

The developments during the year 1912 in transform- 

ers have been chiefly from a standpoint, therefore, of in- 

creasing the scope of these outdoor distributing transform- 

ers and improvement in ruggedness and serviceability. The 
past year has shown a rapid increase in the use of higher 

distributing voltages, and, especially in the western por- 

tion of the country, large numbers of outdoor type trans- 

formers have been installed for such voltage as 6,600 and 

11,000 volts, both at large and very small relative capaci- 

ties, such as 1 to 5 kva. These installations have permitted 

the addition of a large amount of ranching, farming and 

irrigation load that was previously not available. The 

past year has seen a much larger number of transformers 
installed in subways, in cities, having underground distri- 

bution systems. Due to the rapid increase in the amount 
of transformer oil in use with power and distributing 

transformers, reliable treating and filtering outfits of the 

motor-operated filter-press type have been developed to 

permit ready treatment of this oil in the field, to keep 

it in the best condition. 

In regard to protection of generating and distribution 

systems, it is now the tendency to install automatic devices 

as far as possible. In many eases the tendency has gone 

so far in this direction that safety afforded by such auto- 
matic systems is limited by the delicacy of apparatus far 

in advance of the intelligence and experience of those who 

are called upon to take care of such apparatus. In feeder 

regulating equipment, the increasing use of and demand for 

reliable automatic feeder regulators has led to the further 

development along the lines of ruggedness of construction 

and reliability of automatic auxiliaries in such equipment. 
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In regard to oil cireuit breakers, the development dur- 

ing the previous year tended largely towards increase in 

capacities, and this has been carried still further during the 

past year, so that now practically all of the larger types of 

oil cireuit breakers are of the modified design. The West- 

inghouse breakers involve the following features: Brush 

contacts with butt type arcing tips; tanks are lap welded 

and are larger, giving greater oil capacity and more air 

space above the oil. Above the tanks in some of the larger 

types is a cast bronze gas expansion chamber, with a baf- 

fled vent for the escape of gases. The tanks are supported, 

in addition to the ordinary clamps, by steel rods from the 

east base to a steel plate under the tanks, thus preventing 

any possibility of the tanks being blown off by an extra 

violent short circuit. The mechanism of the breakers has 

been improved so as to provide quick action, with dash pots 

to take care of both opening and closing shocks. With 

these improvements the instantaneous direct-connected 

breaking capacity has been greatly increased in the different 

types. A new breaker of the same characteristies as one 

of the well-known masonry types has been brought out 

for mounting on the wall or pipe framework. It requires 

no cell structure, and because of this omission has a larger 

breaking capacity than the corresponding size for masonry- 

mounted breakers. 

A newly developed line of circuit breakers, known as 

the “Reactance” type, has been supplied in some forms, 

and designs are available for application of the reactance 

principle to other breakers. With the double break and a 

reactance inserted in the second or final break, the ulti- 

mate breaking capacity to which the breaker can work is 

unlimited. 

The Westinghouse electrolytic lightning arrester in the 

higher voltages has been changed so as to include smaller 

diameter tanks. The same degree of insulation is obtained 

by lining the tanks with a substance which is absolutely 

impervious to water; thus providing constant and adequate 

insulation at all time. For the highest voltages, this type 

is now supplied upon special order with elliptical instead of 

round tanks. These tanks allow of mounting two stacks 

of trays side by side, and this design is used where there 

is not sufficient head room to allow for the standard round 

tanks with all trays in one vertical stack. 

The modern high voltage insulator may be said to take 

the form of the series suspension insulator. This type of 

insulator is now considered an important factor in redue- 

ing the direct loss of energy in the air due to corona and 

eliminating the arcing over or puncture of the line insula- 

tor. Transmission engineers are now confident that with 

the insulator in its present state of design and satisfactory 

operation that it will not be an electrical factor that event- 

ually limits the transmission voltage, but rather an eco- 

nomic or natural one, the suspension insulator made up of 

single units in series being capable of taking care of trans- 

mission voltage for some time to come. 

The Synchronous Condenser. 
The application of the synchronous condenser has of 

late received considerable attention and its installation and 
suecessful operation has borne out all the good things that 

were expected of it. In the planning and designing of a 

generating and distributing system, the opportunity is not 

missed in the newer systems if synchronous motors can be 

installed on feeders carrying important low power factor 

loads. If there is no opportunity to install synchronous 
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motors or synchronous condensers on the feeders, it is now 

considered advisable to install generators sufficiently larger 

than their prime movers to be adapted to commercial pow- 

er factors and with field designed consistently rather than 

to install in the generator station synchronous condensers 

On the other hand, where the 

prime movers of an existing plant are running underloaded 

with generators loaded, or by raising the power factor, a 

generating unit can be shut down, or that its generator 
fields are overheated or that its exciting system is not able 
to deliver sufficient voltage to maintain the generator volt- 
age, or that its wires and cables are overloaded on some 
feeder due to the low power factor, then it is generally ree- 
ognized that the installation of a synchronous motor or syn- 
chronous condenser on the feeders or a synchronous con- 
denser in the generating station is decidedly economical and 
good engineering. Further, it is considered good practice te 
install a synchronous condenser at the end of the trans- 
mission line so as to maintain the voltage constant at that 
point on the transmission line. 

Standard generators can now be used as synchronous 
motors or condensers by making proper changes in the field 
poles and windings to render tem self-starting and insulated 
against voltages induced in the field when starting. 

to raise the power factor. 

Electric Traction Developments. 
There have been a number of developments in the rail- 

way field during the past twelve months that have con- 
tributed very greatly to the high state of perfection which 
electric railway engineering has reached. These develop- 
ments indicate that more attention has been paid to the 
economic side of railway operation, such as improvements 
in ear and locomotive equipments; generating and convert- 
ing apparatus. Among these improvements may be men- 
tioned the following: 

The use of high voltage direct current for traction sys- 

tems; thus retaining the advantages of the D. C. series mo- 

tor, which have been found so satisfactory on low voltage 
work. This system is frequently used where alternating 

current is available and it is not feasible to distribute high 

voltage in the towns served by the road. ‘The high volt- 

age direct current system can be installed as an addition to 

an existing 600-volt system, which is a decided advantage 

for interurban lines. A 1,500-volt D. C. equipment can be 

used over the interurban section, and also over the 600- 

volt city tracks, on which latter the smaller cars can con- 
tinue to operate. 

The supply of this high voltage direct current, has called 

for a corresponding development in generating equip- 

ment, which has reached an unusually high degree of per- 

fection. The current is furnished by either motor-genera- 

tor sets or rotary converters; two direct current arma- 

tures being connected in series to deliver 1,200 or 1,500 

volts. The equipment recently furnished’ the Piedmont 

Traction Company, of North and South Carolina, by the 

Westinghouse Electric & Mfg. Company is of particular in- 

terest in this connection because the voltage, 1,500, is the 

highest direct current pressure ever used in this country 

for electrie traction, and its use marks an important epoch 

in the advance of direct current traction. The current is 

not generated, but is supplied by the Southern Power Com- 

pany through substations, being obtained from two syn- 

chronous, motor-driven, 750 volt D. C. generators connected 

in series. The switching equipment follows the same lines 
as for the 600-volt equipment with the addition of precau- 
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tionary measures, such as heavier insulation, longer 

breaking distances, and removal of live parts from the 

operation. The breakers are mounted higher than the 

lower voltage type, and are generally operated by a rod 

similar to oil switches. 

Electric locomotives continue to gain favor, and a num- 

ber of roads already using them have increased their 

equipment, and several other roads have bought their in- 

itial equipments during the year. Among these roads, pur- 

chasing Baldwin-Westinghouse locomotives, are the Pied- 

mont Traction Company, the Southern Pacific Company, 

the Oakland, Antioch & Eastern Railroad Company; all of 

which are equipped with high voltage direct current mo- 

tors. The Southern Pacifie Company has ordered 12 loco- 

motives for use on the coast for freight haulage and 

switcher service, but these may be used for passenger serv- 

ice if desired. The New York, New Haven & Hartford 

Railroad Company has purchased an additional equipment 

of 39 locomotives; three of which are for either alternating 

current or direct current operation, and the remainder are 

for straight single phase operation. 

In the early part of 1912, the new Cambridge Sub- 

way of the Boston Elevated Railroad was opened. This 

comprises 3.2 miles of route and operates 40 cars, each 

equipped with two Westinghouse 300-D commutating pole 

motors. The cars are of steel and specially designed to 

facilitate rapid loading and unloading. 

Several cities have adopted radical departures in car 

construction, embodying some novel features, tending to 

reduce weight, and to facilitate rapid handling of passen- 

gers. These include the stepless and double deck car of New 

York, the “near side” car in Philadelphia, the center en- 

trance car in Brooklyn, and the light-weight car in Pitts- 

burg. Probably the most noticeable advance in railway mo- 

tor design is the “light-weight” motor for Pittsburg Railways 

Company, which was built by the Westinghouse Co. for 

use on a car with 24-inch wheels. This design is the out- 

come of the tendency towards light-weight city cars, and 

the adoption of the 24-inch wheels by the Pittsburg Rail- 

ways Company. This is the lightest weight per seated pas- 

senger, double-truck motor car every built. 
Electric Power Utilization. 

Considerable development has taken place in the ap- 

plication of A. C. slip-ring, phase-wound induction mo- 

tors. The development of self-starting synchronous mo- 

tor for direct connection to air compressors, while not really 

a new development in 1912, has now been perfected and is 

practicable for all commercial purposes. 

There has been practically a universal endorsement of 

the commutating pole, D. C. motor, including various 

classes of industries. Much improvement in the mechani- 

cal features, such as frame, bearings and shaft, insulation, 

type of winding, ete., has been devised, but it is only re- 

cently that the commutating pole feature of motor design 

has reached such a state of perfection; this being due to a 

fuller understanding of the principle involved. At the pres- 

ent time, the commutating pole feature is incorporated in 

motors for machine tool drives and similar applications, 

and for the more severe classes of intermittent service, such 

as street railway and steel mill applications, where the 

work is of widely varying and often reversing nature. In 

machine shop work, the commutating pole motor is cap- 

able of a wide range of speed variations, with heavy over- 

loads, and the intermittently rated motor gives greatly im- 
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proved commutation through a wide range of load condi- 

tions which, as a rule, includes peak load during accelera- 

tion, and even higher loads during reversing for such as 

cranes‘and general mill service. 

No radical departure of the general features of de- 

sign of A. C. or D. C. sniall motors has been made but 
marked progress has been made in the details of design 

and process of manufacture tending to lighter weight, more- 

compact construction and reliable operation. Materials 

are used to far better advantage than they were, say, five 

or six years ago, and A. C. and D. C. motors of the same 

capacity are practically interchangeable insofar as mount- 

ing is concerned, a feature of supreme importance to manu- 

facturers of the motor-driven machines. 

The old “cut and try method” of applying small mo- 

tors has been abandoned in favor of systematic method. 

based on engineering information—just the same as the 

larger applications. A large amount of technical data 

on this subject is now available. The range of applica- 

tion of the smail motor is wide but the demand in the past. 

year has centered in the home and office, more particularly 

ou washing, dictating, tabulating, mailing and similar ma- 

chines and vacuum cleaners. 

Many new types of automatic starting devices and 

magnetic switches have been developed during the past. 

year. These are made in small and large capacities and 

for both A. C. and D. C. motors. As the electric motor 

becomes more universally applied each year there is an 

increasing need for motor starters and other regulating 

and controlling devices. The output of automatic or self- 

starters has been greater during 1912 than for any previ- 

ous period. Special type automatic starters and con: 

trollers for mine service have been developed for use in 

connection with mine fans and pumps. In the alternating: 

current line many new styles of starters, regulators and. 

automatie controllers have been added to meet the re- 
quirements of A. C. motor installations. A small regulator- 

for small motor-driven and heating devices has been ad- 

ded to the regulator line. 

The automatie contactor type steel mill, and coal and 

ore dock controllers of Cutler-Hammer designs are in 

demand. In this line automatic features, sureness of oper- 

ation, and simpleness and strength of construction are- 

in demand to a greater extent than ever before. ‘The- 

drum type enclosed crane controllers which were brought 

out the latter part of 1911 have been augmented by the ad- 

dition of types for alternating current service. 
Electric Heating Apparatus. 

Many new pieces of heating apparatus have been de- 

veloped during the year. The following by one large con- 

cern indicates the variety: Electric Saute Pan, Domestic- 
Tron, Laundry Iron, Cozy Glow Radiator, Pot Type Coffee 

Percolator, Soldering Iron, Tire Vulcanizer and Frying Pan. 

The Saute Pan is a universal cooking utensil which may 

be used for frying, boiling, baking. The domestic iron is. 

provided with a device whereby the current may be con- 

trolled at the iron without disconnecting the cord, though 

the cord is easily disconnected when desired. The heating 

element of this type is improved to the point where it can 

be guaranteed for life. The laundry iron is of the same- 

design as the domestic iron, but is not provided with a ecut- 

out at the cord, which enters through the handle. The cozy 

glow radiator is a small radiator of unusually attractive 

design, consisting of two units, which is sold at the popular- 
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price of $6.00. The reflecting surface is in the form of a 

shell which gives maximum efficiency in reflection. The en- 

tire surface of the radiator is finished in nickel. 
These devices are rapidly being added to central station 

lines and are fast making possible a substantial heating 

load. 
The Electric Vehicle Business. 

Contrary to expectations, the greatest advances have 

been made in pleasure vehicles rather than in commercial 

trucks, though much progress has been made in them. The 

coupe type of body continues to be the most popular for 

pleasure vehicles, having become a most attractive and 

comfortable vehicle. Five-passenger cars, a novelty a few 

years ago, are now very popular. 

Certain distinct features mark the advance and increase 

in popularity of the “electric.” Better operating char- 

acteristics due to improvements in motor, controller, bat- 

tery, transmission. The motor is more efficient and rugged, 

quieter, and lighter in weight. Chain drive has been largely 

replaced by some form of gear drive in which the motor is 

either mounted directly on the rear axle or on the chassis 

and connected thereto by a jointed shaft. 

Central stations are appreciating the value of vehicle 

load and many of them are establishing charging points 

at various points in and out of the congested districts. 

The electric truck is increasing at a remarkable rate. 

Companies including various industries which had tried 

them out in individual cases are now using them in large 

fleets. Excellent and accurate data on operation and 

maintenance being secured and disseminated, is doing 

much to advance the cause of the electric truck. One 

particularly interesting feature and a very praiseworthy 

one is the close co-operation of the three interests most 

nffocted, viz.: the manufacturers of the vehicle, 

the manufacturer of its component parts and the central 

stations which supply the current. The Electrie Vehicle 

Association of America and several of the largest central 

stations have done much to promote the use of electric ve- 

hicles by publicity along broad lines. 

clocel= 

Progress in Electric Lighting and Lighting Units. 

During the past year the art of incandescent lighting 

has marched steadily forward. The new developments al- 

though not great in number, are none the less important 

and are the result of a vast amount of research work done 

by the leading scientists of the world. Probably the most 

promising of the new lamps is the concentrated filament 

Mazda lamp. This lamp has a drawn wire tungsten fila- 

ment constructed in the form of a long spiral spring. The 

advantage of this form of construction is that a high watt- 

age filament ean be placed in a small space and a high 

power lamp obtained for headlight work and all kinds of 

lighting where a point source light is used. This lamp has 

made practical the small portable stereopticon lantern. Spe- 

cial high efficiency reflectors have been developed for use 

with this lamp and give wonderful results. 

The 10-watt, 110-volt lamp is another product of the 

year and is now a very rugged and serviceable lamp. It 

is used in lighting in general and especially in electric 

signs, simplifying the circuit to a straight multiple cir- 

cuit. 
In the lighthing of automobiles 6 volts has been almost 

universally adopted for gasoline cars. 
The nublie is rapidly becoming educated to the eco- 

nomies of high efficiency lamps and each day marks more 
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plainly the passing of the old carbon and tantalum lamps. 

Great industrial corporations have investigated high effi- 

ciency lighting and have found it the most desirable and 

have adopted it. Big business has also recognized the val- 

ue of good illumination in giving increased production and 

contented employees and are installing scientifically laid 

out systems. It is in this line, the education of the people 

in the value of good lighting, that illumination has made 

its greatest stride this year. 

Reflectors and illuminating glassware have made great 

strides, the present types are being improved and many 

new ones added. One-piece balls for indoor and outdoor 

use and semi-indirect units are now built to accommodate 

any lamp or combination of lamps. Semi-direct and indi- 

rect lighting systems are very popular and a great many 

of the new installations are of these types. In steel re- 

flectors much attention has been given recently to condition 

of enamel and shape, to give highest efficiency and the 

desired and most advantageous distribution. Enameled 

steel in industrial illumination is practically displacing 

aluminum finish. 
Street railways in every section of the country. are 

installing Mazda lamps and in many places reflectors are 

being used with the lamps and very satisfactory results ob- 

tained. The old carbon lamp is giving way to the high 

efficiency one in all places where it was previously thought 

it was the only lamp that could be used. In summing up 

the whole year the most important points are the realiza- 

tion of the general public that much valuable time and ma- 

terial are lost due to poor lighting and that high efficiency 

lamps and reflectors are necessary for good illumination. 

Developments during the past year in are lamps have 

been confined almost exclusively to flame carbon are lamps 

of the long burning type. Ten to forty-hour lamps have 
been used very extensively abroad for some time, and their 

general adoption in this country has been only delayed by 

the comparatively high maintenance cost due to the neces- 

sity of frequent trimming and high price of carbons. The 

long life lamps, however, have overeome these obstacles 

and are now being used in large numbers not only for 

street but also for display lighting, and especially for in- 

dustrial plants, wharfs, docks and large public buildings. 

The fact that carbons giving either white or yellow light 
may be used renders the adaptability of the lamp more 

flexible. 

Perhaps the most notable interior installation made 

during the year in a large building is that of the Fifth 

Regiment Armory, Baltimore, Md., immediately prior to 

the holding of the Democratie National Convention there- 

in. The rapid and very satisfactory progress made by 

earbon manufacturers in providing suitable carbons has 

materially aided in the development of the lamp and its 

adoption, for certain purposes, and inasmuch as the de- 

mand is for more light at a lower maintenance cost the out- 

look for this lamp is very bright. 

Telephone Systems and Apparatus. 

The progress in telephone systems and apparatus has 

largely been through executing numerous improvements 

and refinements in types of apparatus already on the mar- 

ket. The following recounts some of the developments in 

the telephone business and apparatus of the bell system 

as manufactured by the Western Electric Company. 

Switchboard development work during the past year 
has been confined to improving, in every possible way, the 
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more recent types placed on the market. This applies to 

the sectional unit type, the magneto, and the central bat- 

tery lamp signal boards for small magneto offices and pri- 

Convertible switechboards have also met 

with great success. These are so designed that they may 

be used for either magneto or central battery service, or 

both, without changing any of the appartus. This enables 

the small telephone company to change from magneto to 

central battery gradually and at a minimum of expense. It 

thus becomes unnecessary to buy a complete new central 

battery exchange before the “eut-over” and go through 

the confusion incidental to such a change. One of the most 

important developments of the year in switthboard appa- 

ratus is the “line and cut-off” relay for subscriber line use. 

It is considerably smaller than the old standards used in 

the past. 

For use on magneto line switchboards, there has been 

developed a combined jack and drop which is similar to 

the combined jack and signal but differmg from it prinei- 

pally in that a shutter type drop is used in place of the 

familiar spherical indicator. The shutter is restored when 

a plug is inserted in the jack. 

A new “loud speaking” telephone has been devel- 

oped and was tried out with great success at the Boston 

Electric Show in October for paging visitors and show 

officials, for announcing scores of the world’s series base- 

ball games and for rendering musical selections in conjunc- 

tion with a phonographie attachment. The loud speaking 

telephones are fitted for use in hotels, railroad stations, 

amusement parks and baseball parks for making announce- 

ments or furnishing musie. 

The field of the telephone in railway train dispatching 

is fast increasing and new roads are continually follow- 

ing the lead of those that have already equipped section af- 

ter section and making plans to still further add to the 

system. It is without a doubt one of the greatest factors 

in the saving of time, labor and life that the railroad 

has as yet made a part of its system. 

The telephone continues to find its application for pri- 

vate service in the home, office and factory and new de- 

velopments of the year are code signaling sets for exten- 

sive systems, with simplified and inexpensive sets for the 

small number of stations. 

vate exchanges. 

Southern Developments. 

The trend of developments along electrical lines in the 

South is discussed by fields in various sections of this is- 

sue. What follows therefore under this heading will sim- 

ply supplement the above information and’ refer to develop- 

ments as seen by the central station covering the various 

industries and to those developments that have shown up 

through the demands for electrical apparatus received by 

electrical manufacturers. 

In regard to the developments as shown by the central 

station load curve, we quote from a statement given by 

the management of the Southern Power Company, the first 

_transmission company in the Southern field and the one 

at the present time serving by far the most typical com- 

bined and diversified demand of any Southern system. The 

following material shows the character of their recent con- 

nected load and its growth: 

‘During the past year we have seen many new ideas 

come to a development, and note also that the estab- 

lished brsiness of the past three years has grown most rap- 

wards refinement in living, have also 
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idly. The trend of the municipality load is upward about 

10 per cent. This increase is due to the better lighting 

systems, more convenient heating and cooking appliances. 

Contrary to opinions of the past the tungsten lamp has in- 

creased the municipal load by creating a desire for better 

‘lomination. ‘Toasters, stoves, electric irons, chafing 

dishes, electric washers, ete., which show a tendency to- 

contributed very 

largely to the greater kilowatt output of the central sta- 

tion. One of our central stations show a 10 per cent in- 

crease on irons and toaster stoves of over 100 per cent on 

heating stoves. One other central station in the Caro- 

linas reports a 20 per cent increase of output in 1912 over 

that of 1911. 

“Our lines supply many cities and intervening towns 

between the same, and it is the exception where an in- 

corporated town does not have a lighting system supplied 

by us. The traveler along the Southern Railway between 

Greensboro, N. C., and Greenville, S. C., has abundant evi- 

dence of the great service that our company is rendering 

in this territory. 

“The trend towards the use of electricity by the farmer 
and in the farming districts generally, is noticeable mainly 

in the number of installations supplied to “gentlemen farm- 

ers” who do all their pumping, lighting of residences and 

barns, wood-cutting, feed-chopping, ete., by electric power. 

“The industrial load is shown very markedly by our kilo- 
watt output. The highest peak in 1911 was exceeded in 

1912 by fully 10 per cent. The effect of this industrial load 
is very well exemplified or shown by the output curve on 

our stations. The “daylight load” or between 6 a. m. and 

6 p. m. (omitting the noon hour) shows a variation of 

only four pe reent. The industrial part of our load is by 

far the greatest, and while as stated above we show a de- 

cided increase in our cities, we are led to believe that the 

country towns of 10,000 inhabitants and less, are the great- 

est gainers, due to the fact that they have an unlimited 

supply of current at their demand which enables them to 

have a well-lighted town with all the conveniences of the 

electric utilities so dear to the heart of the household where 

previously it was impossible to render any such service. 

“Small manufacturing plants are springing up along our 

lines encouraged by the fact that power is plentiful and 
cheap. The Southern Electro-Chemical Company, whose 

nitrogen plant is at Nitrolee, S. C., began operations in 

October, 1912, and they consume approximately 5,000 horse- 

power in the production of nitric acid and nitrate of lime. 
“The Interurban System is gradually growing. The 

Greenwood, Greenville and Anderson division being opened 

for service on December 2, with regular passenger trains 

and freight service. A discussion of the equipment, line 
construction, trolley system, etc., was presented in the Sep- 

tember issue of SouTHERN ELECTRICIAN, it being remem- 
bered that the system is a direct current system of 1,500 

volts fed from substations where the alternating current 

is changed to direct current. : 

£On July 4, of the present year, a branch of 24 miles 

between Gastonia and Charlotte was opened for public 
service, and over 20 passenger trains per day are being 
run on this branch. Ten thousand people were carried the 

first month, but the last four months shows an average of 

over thirty thousand passengers every month. Four 

freights per day ply between stations, giving quick deliv- 

erjies of freight, and it is expected that a regular express 
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service will be installed very soon by one of the compa- 

nies. A $5.00 mileage is sold which gives $6.25 worth of 

travel. The mileage is pulled on the train and may be used 

by any holder of the same. Special holiday rates and 

“twilight excursions” are established, the latter being much 

used during the summer season and the theatrical season. 

The operators on these trains are men who have been pro- 

moted from our city railway systems, and in every case are 

men who have proved faithful and noted for their careful- 
ness and experience. 

“Having a large latent load, we find our water-powers 

taxed to the utmost to fill the demands upon us, and our 

company has expressed its intention of going ahead with 

another water-power development.” 

Electric equipment of General Electric design has been 

ordered and installed by the following stations for making 

extensions to present systems with one exception, that of 

the Alabama Power Co. Six 10,000 kva. vertical wa- 

ter wheel generators, a switchboard and 110,000 volt dis- 

tributing transformers, together with one 4,000 kw. turbo- 

generator set, one 3,000 kw. frequency changer set and one 

bench board equipment, is the apparatus being now in- 

stalled in the Tallulah Falls station of the Georgia Rail- 

way and Power Company, and the substations at Atlanta. 

The Birmingham Railway, Light and Power Company has 

installed a 10,000 kw. turbo-generator set and the Savan- 

nah Electrie Co., two 5,000 kw. turbo-generator sets in its 

new steam station. The Alabama Power Company has 

placed an order for two 5,000 kw. turbo-generator sets for 

its new developments. The Woodward Iron Co., of Bir- 

mingham, has installed two 1,000 kw. mixed pressure tur- 

bines and three 55,000 cubic feet per minute turbo fur- 

nace blowers which are operating with decided satisfaction. 

The largest mill equipments electrified during the year 

were the Duncan Mills of Greenville, S. C., using 1,330 

loom motors, 235 spinning frame motors, with transform- 

ers for stepping down from 11,000 to 220 volts for power 

service. The Southern Paper Company of Moss Point, 

Miss., installed three 937 kva. turbo-generators, one 20 kw. 

engine generating set and one 25 kw. motor generator set 

as exciters and one 50 kva. engine driven generator with 

exciter. In addition a switchboard and 975 horsepower in 

motors was installed. 

The Amalgamated Phosphate Co., of Chicora, Fla., in- 

stalled General Electric equipment as follows: Three 1,250 

kva. high pressure condensing turbo-alternators, a com- 

plete switchboard and Tirrel voltage regulator. Sixteen 150 

horsepower variable speed induction motors were installed 

and for each a motor panel for control was installed. These 

motors are used as mine pumps. Besides 470 horsepower of 

induction motors was installed all but two being 60 and 100 

horsepower and each having a control panel. A 50 kw. 

motor generator set was also installed. 

Those companies recently installing Westinghouse equip- 

ment or ordered it for operations to soon begin are the Ala- 

bama Interstate Power Co., having recently purchased 

four 1,350 kva. water wheel type generators for a devel- 

opment on the Coosa river and twenty 4,500 kva. trans- 

formers to step up to 110,000 volts for transmission. The 

Aluminum Company of America in Tennessee has placed 

an order for nine 2,500 kw. 500 volt rotary converters for 

industrial work in connection with their new plant. J. G. 

White & Company of New York has recently ordered for 
the water power development at Stephens Creek plant on 

the Savannah river, an equipment consisting of five 2,700 
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kva. water wheel generators and three 5,400 kva. transform- 

ers to step up to 45,000 volts, with the complete switch- 

board and other details. 

There is considerable activity on the part of small towns 

in the South in the installation of generating equipment 

for lighting and in some eases for maintaining both com- 

mercial lighting and power business. The following towns 

in Georgia and Florida serve to indicate the sizes of equip- 

ment in demand and the nature of the towns installing 

same. The equipment installed is largely Fort Wayne, this 

company installing a majority of Southern municipal plants, 

many in towns of less than a thousand people: Ashburn, 

Ga., addition 60 kw. generator engine type; Bainbridge, Ga., 

addition 100 kw. generator belted type; Barnwell, S. C., 

new plant, 60 kw. engine type; Blackshear, Ga., new 

plant, 200 kw. engine type; Baxley, Ga., new plant, 125 kw. 

engine type; Claxton, Ga., new plant, 60 kw. engine type; 

Clinton, S. C., plant rebuilt, 310 kw. engine type; College 

Park, Ga., new plant, 125 kw. engine type; Eau Gallie, 

Fla., new plant, 60 kw. engine type; Edgefield, S. C., new 

plant, 100 kw. engine type; Fort Pierce, Fla., new plant, 

150 kw. engine type; Haleyville, Ala., new plant, 3714 

kw. belted type; Manchester, Ga., new plant, 100 kw. en- 

gine type; Marianna, Fla., addition 100 kw. engine type; 

Meigs, Ga., new plant, 60 kw. engine type; Madison, Ga., 

addition, 100 kw. belted type; Oglethorpe, Ga., new plant, 

60 kw. engine type; Perry, Ga., new plant, 25 kw. gasoline 

engine type, direct; Jacksonville, (South), Fla., new plant, 

125 kw. engine, connected; Tallahassee, Fla., addition, 250 

kw. engine type; Wrightsville, Ga., 100 kw. belted type. 

‘ English and Continental Developments During 

1912. 

(Contributed Exclusively to SOUTHERN ELECTRICIAN). 

BY R. E. NEALE, B. SC., A. C. G. I. 

“AR general electrical prosperity predicted by the 

writer in the annual review prepared by him for the 

January, 1912, issue of Southern Electrician has been 

realized despite the labor troubles which have created an 

unwelcome and disquieting record. The tremendous de- 

velopments of electricity supply during the past few years 

seems likely to continue. Increasing attention is being 

paid to the development of foreign trade and the vast possi- 

bilities of the Chinese field have stimulated energetic meas- 

ures in most large engineering firms and at least one import- 

ant association has been formed to exploit it. 

The effects of the national coal strike have already been 
considered in these columns—briefly, they include enormous 

immediate loss of trade and wages, disorganized contracts 

and a permanent increase in the costs of production and 

living. The latter transport strike on the Thames, though 

sufficiently far-reaching and calamitous, ended in the com- 

plete and well-deserved defeat of its deliberate promoters. 

The insurance act is undoubtedly largely responsible for 

the recent rapid advance in costs of production—ultimate- 

ly, the whole burden of labor troubles and concessions falls 

on the consumer. 
The capital at present sunk in electricity supply un- 

dertakings in Great Britain, (in millions of dollars), ex- 

ceeds 190 in municipal and 95 in private undertakings, 

while in London alone, the corresponding figures are 30 

and 67 million dollars. The gross profit realized is about 
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7.5 per cent in municipal and 6.5 per cent in private un- 

dertakings. As compared with 30,000 horsepower of mo- 

tors connected to public supply mains in December, 1902, 

the latest returns, (which are, however, incomplete), show 

744,000 horsepower to be thus supplied. 

The extension of electricity supply to small towns is 

an urgent problem. Small independent stations, operated 

in many cases by Diesel or producer gas engines, will be 

erected in many cases but, wherever feasible, bulk supply 

from neighboring undertakings is a more economical sys- 

tem. In Germany, “overland” distribution is proving its 

ultimate possibilities, though comparatively unremunerative 

results are at present obtained. The national value of com- 

prehensive “overland” schemes cannot be exaggerated; such 

a generating and distributing scheme is technically the best 

and is the only one suited to the realization of an “Electric 

Age.” 

Mains are laid in all large English towns sufficient to 

cover, for some time, the rapid extension of electrical de- 

mand which may legitimately be expected. The capital 

burden due to the provision of these cables is, at present, 

severe in many cases but the outlay will ultimately prove a 

remunerative investment. The London C. C. proposes to 

reduce the maximum periods for repayment of future loans 

as follows: Buildings, 30 years, (instead of 42 years) ; 

mains 25 (30) years; plant and machinery 15 (20) years. 

It is considered by some authorities that these reductions 

are prejudicial to the development of electricity under- 

takings. 

CENTRAL STATION MACHINERY, POLICY. ETC. 

Two 11,000-horsepower turbo-alternators are now at 

work in the Dunston power station, (Newcastle), and still 

larger units are under construction. The A. E. G. have 

four horizontal 20,000 kilowatt turbo-alternators in service 

or under construction, in addition to 11 units ranging from 

12,000 to 18,000 kilowatts each. These machines run at 

1,000 revolutions per minute and occupy extraordinarily 

little space. The Diesel type of internal combustion engine 

steadily improves; larger and larger units are built and 

successful results have recently been obtained with 500- 

horsepower Diesel engine burning erude tar oil. A light 

gasoline oil, ($22.5 per ton), is used to start up the en- 

gine, and from 8 to 12 per cent is added to the erude tar 

oil, ($9.00 per ton), to facilitate ignition when running 

below rated output. Using the poorer fuel, the best effi- 

ciency is at about 8 per cent of the rated output on Diesel 

oil, ($10.00 per ton). When full output is continuously 

required, it pays to use Diesel oil. 

The increasing size of prime movers and electrical ma- 

chinery is leading to considerable extraordinary expense 

and trouble in transporting the parts. The loading gange 

on British railways is necessarily small, (about 13 feet 6 

inches x 9 feet overall as compared with 14 feet 7 inches x 

10 feet 5 inches on Continental railways). Freight charges, 
particularly for export, increase more rapidly than the 

weight of the part carried and, in turbo-machinery and 

large motors, ete., indivisible parts weighing from 10 to 40 

tons are becoming common. Owing to their great size and 

weight, the rotor casing of turbines have often to be de- 

livered by road and, in a number of instances, bridges have 

had to be temporarily reinforced and other similar ex- 

pensive measures have been required. 

A German company has been started to reorganize 

boiler houses and effect economies in steam generation. The 
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company pays the whole cost of the alterations and exten- 

sions, recouping its outlay from the economies effected dur- 

ing a “redemption period” determined by the exact condi- 

tions of each case. Very satisfactory results have already 
been obtained and this method of attacking the problem is 

certainly the one most likely to meet with success (apart 

from opening out a new line of enterprise). 

TRACTION DEVELOPMENTS. 

The absence of large water falls and the high develop- 

ment of steam railways has confined heavy electric traction 

in England to suburban routes, though there is a prospect 

of the London to Brighton main line being electrified in 

the near future. Space limitations forbid any mention of 
Continental electric railway developments. In the construc- 

tion of heavy electric locos, the use of parallel crank drive 

from the motors to groups of coupled wheels, simplifies the 

support of the motors in the framing and allows latitude in 

the arrangement of the axle; there is a tendency to arrange 

for higher center of gravity on high-speed locos. A most 

interesting type of single-phase locomotive has recently 

been built for the Ch. de fer du Sud in which the motors 

are geared to a hollow shaft carrying a coupling disk and 

flexibly connected to the track wheels. Further novel feat- 

ures of this loco include voltage regulation and current re- 

generation. 

The use of petrol driven locos on main lines has been 

the theme of numerous discussions and contributions to the 

press. Many of the proposals brought forward are wildly 

extravagant and advocates of petrol locomotives generally 

ignore or disguise the tremendous fundamental advantages 

of electric locos over any self-contained prime mover. It 

will be many years before steam locos are entirely replaced 

by electric locos on main lines, but the advantages which 

the latter offer are possessed in no degree by petrol tract- 

ors. The high thermal efficiency of the petrol engine is 

offset, (as regards heavy traction applications), by its in- 

flexible speed characteristics and poor overload capacity. 

The most desirable and probable ultimate arrangement will 

be the use of electric locomotives supplied from central sta- 

tions employing large steam, gas or water turbines. 

The extension of the Central London Tube railway to 

Liverpool street and Broad street has been completed and 

is one of a number of similar connecting links, (completed 

or under consideration), the importance of which is inereas- 

ing travel facilities is totally disproportionate to the ac- 

tual magnitude of the extensions. Owing to the system of 

moving stairways and lifts at the new C. L. staton, the lat- 

ter surpasses the arrangement and accessibility of any other 

London tube station. 

A German official commission has recommended that 

the method of train formation, running and signalling, 

(particularly the latter), as adopted at the London under- 

ground railways, be adopted in Berlin. 

At the moment of writing, there is announced the pro- 

posed amalgamation of the Central London and City and 

S. London Tube railway, (carrying respectively 38 and 26 

million passengers per annum), with the Underground 

Railway Company’s system. The scheme also provides for 

the amalgamation of the London United Tramways, (hith- 

erto managed by the Underground Railway Company), 

with the Metropolitan Electric Tramways Company. The 

‘otal capital of the Underground and Tramway undertak- 
ings concerned is roughly 130 million dollars. The London 

General Omnibus Company has been liquidated and recon- 
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structed, consequent to the acquisition of 94 per cent of its 

ordinary stock by the Underground Electric Railway Com- 

pany. Tram and motor-bus competition is largely re- 

sponsible for the amalgamation of the Tubes, though con- 

siderations of economy in administration and through run- 
uing facilities also make entire fusion of interest desirable. 

Motor-buses have proved serious rivals to the L. C. C. 

tramears, but it is absurd to anticipate the complete re- 

placement of railed by railless road vehicles. 

The use of trailer cars has been sanctioned on the L. 

C. C. tramways and will doubtless lead to great economy 

of working and increased publie convenience during rush 

hours. A report issued by the Highways Committee in 

May, last, showed unmistakably the much less street ob- 

struction caused by tramears as compared with motor-buses 

and, from observations at typical traffic centers, it has 

shown that the eharge of running unnecessary vehicles was 

usually more—and in no case less—to motor-buses than to 

tramears. ‘ 

Up to now, examples of steam, compressed air and ac- 

¢cumulator traction have been found on Paris-tramways in 

addition to conduit and trolley systems which latter are, 

however, now to be exclusively used in the central and outer 

areas of the city respectively. These changes are to be ac- 

companied by a general technical reorganization of the 

system. 

DISTRIBUTION AND WIRING. 
New wiring systems are continually introduced in which 

it is sought to improve the security or appearance of the 

installation or to reduce its cost. The last consideration is 

generally the one to which most attention is paid, (the 

Board of Trade rules being sufficiently stringent to secure 

safety). Probably simple surface wiring on cleats, as al- 

ready in wide use on the Continent and in limited use in 

some English undertakings, will ultimately be used in many 

house installations. So many distributing and wiring sys- 

tems are now available that the cost of preparing the alter- 

native schemes often wipes out most of the profit on the 

job itself. : 
Improvements in meter construction have been made to 

meet the needs of small metallic filament installations and 

to reduce the cost of energy loss in meters. In special cases, 

tariffs avoiding the use of meters have proved mutually sat- 

isfactory to station and consumer alike and quite a num- 

ber of special meters, (with auxiliary relays, limiters, time 

switches, ete.), have been devised to enable the application 

of tariffs framed to encourage the use of electrical energy. 

Wherever applicable, a central switching and controlling 

gear, operating through pilot leads, is preferable to indi- 

vidual time switches, relays, ete. 
Among the numerous means adopted on the Continent 

to popularize the use of electricity, may be noted the as- 

sisted wiring scheme in force in Strassburg. The supply 

station arranges terms with contractors and settles wiring 

bills by cash; the consumers are granted easy repayment 

terms which it is estimated are equivalent to 10 per cent 

discount on the current bill. 
The extent to which, if at all, municipalities should be 

allowed to indulge in the sale of electrie fittings, execution 

of wiring work and so on, is still hotly discussed. Legally, 

such municipal trading appears to be irregular and there 
is much feeling against it in electrical circles. Nevertheless, 

if it is to be avoided, contractors must enter into much 

closer and more energetic co-operation with central stations. 

The primary business of a central station is to sell current 
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and if the means for the distribution and utilization of the 

latter are adequately provided by contractors, the central 

station had best confine its energies to this work. 

LIGHTING AND HEATING. 
Drawn tungsten filaments are now generally accepted as 

being the best available though advocates of squirted fila- 

ments still claim for the latter increasing’strength as com- 

pared with more or less rapid weakening of wire filaments 

in service. It appears, however, that this argument is based 

on interest, prejudice or experience with second-rate lamps. 

Low voltage metal lamps still possess marked advantage 

over high voltage types as regards the production of an 

agreeable, innocuous illumination from a. ec. supply, unless 

the candle power required is high enough to permit the 

use of relatively thick filaments or unless the supply fre- 

quency is high. The suggestion to use condensers in place 

of auto-transformers, in conjunction with low voltage metal 

lamps, is interesting and practically feasible, but the pro- 

posal comes too late in the day. The life and efficiency of 

low candle power, high voltage lamps and the steadily in- 

creasing standard of illumination hardly leaves a sufficient 

margin for the installation of condensers enabling the use 

of low voltage lamps. It is worth noting, however, that 

condensers may be used to take the place of any other form 

of demand limiter. 

One is forced to the conclusion that the slow develop- 

ment of electric heating and cooking in this country is 

chiefly attributable to lack of sufficiently cheap apparatus 

of suitable design. A number of central station engineers, 

supplying current for heating and cooking purposes at 0.5d. 

per kilowatt hour, have formed a “0.5 club;” it is to be 

hoped that the membership will increase rapidly and the 

numerical coefficient of the title soon be lowered! 

Electrically heated carpets may be expected to come into 

considerable use in the immediate future though for some 

time the chief demand will probably be confined to desk 

and table rugs. The ultimate success of electrical water 

heating must depend on the use of heat reservoirs and in 

the design of these, Rittershausen has made ingenious ap- 

plication of the downward heat insulating property of a 

column of water. 
A new power house at Flekkefjord, (Norway), will sup- 

ply interalia current for domestic electric heating experi- 

ments. Heat is to be stored in Swedish tile or faience 

ftoves, as at Gottenburg, where stoves are heated over 

night and used during thefollowing 10 or 12 hours. This 

\is not a true heat accumulator system since the heat return 

is under very imperfect, if any, control. 

MISCELLANEOUS APPLICATIONS. 
It is, of course, impossible to do more than mention a 

few of the novel electrical applications in this section. 

Those cited are not necessarily the most important of the 

year’s developments, but merely those which have come 

within the writer’s knowledge. Large electrically driven 

vacuum plant has been applied to cleaning boiler flues and 

chimneys. The motor and pump horsepower ranges from 

3 to 5 hp. for one nozzle upwards according to the number of 

cleaning tools in simultaneous use. A suitable equipment 

for ordinary industrial boilers costs about $550 and the 

flues of one boiler can be cleaned for $5 to $10. Iron resist- 

ances mounted in hydrogen-filled glass bulbs and worked 

around their temperature of recalescence, (as in the Nernst 

lamp), are being applied to automatic current regulation 

in motor, accumulator and train lighting cireuits. In con- 

trolling demands up to 5 horsepower or so, these “varia- 
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tors” are extremely useful. 

The First International Conference of Electroculture held 

at Rheims in October, produces a number of valuable pa- 

pers. No specially original information appears to have 

been presented, but a good resume of work and results to 

date is now. available and, as Conferences are to be held 

annually, research and progress in this important field 

should be greatly stimulated. From 5 to 10 kilowatt hours 

per acre per annum is the average consumption of medium 

sized farms for lighting purposes and the driving of root- 

cutters, etc. There is no immediate prospect of wide ap- 

plication of electricity to ploughing. This load offers much 

greater demand, viz., 10-15 watt hours per cubic yard of 

soil worked. Supply tariffs must be framed to correct, as 

far as possible, the tendeney to perform root-cutting, etc., 

during winter evenings—thus aggravating the lighting 

peak. 

TELEGRAPHS AND TELEPHONES. 
The night telegraph letter system is now in operation 

between 36 towns. Messages are transmitted at 12 cents 

for 36 words or less, (with proportional rates for longer 

letters), and are delivered with ordinary letters by the first 

morning post. Very important Trans-Atlantie cable rate 

reductions have been effected, particularly as regards press 

and deferred message rates. 

Telephone facilities between England and the Conti- 

nent have been greatly improved by the new loaded sub- 

marine cables. Communication is now possible between 

London and Genoa, via Paris-Lyons, and between London 

and Basle, via Paris-Belfort. Recent P. O. experiments 

have resulted in satisfactory telephone communication be- 
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tween London, Amsterdam and Arnheim and direct speech 

from London to Berlin should soon be possible. The com- 

merical and international importance of long-distance tele- 

phones is beyond exaggeration. 

The first automatic telephone exchange system in this 

country was inaugurated at Epsom in May last. Satisfac- 
tory results appear to be obtained and the system is to be 

adopted at Caterham. In small or medium-sized exchanges, 

automatie working is undoubtedly feasible and economical, 

but as to its desirability and all-round merits in the largest 
city exchanges, there is certainly room for doubt. A con- 

servative policy is wisely being pursued in such eases. 

The International Conference on Radio-Telegraphy as- 

sembled in London in June last and brought the regulations 

governing wireless operation up to date—pretty much along 

the lines anticipated, though the revised rules and recom- 

mendations are still open to criticism in many points. At 

present wireless telegraphy can do no more than supple- 

ment and act as a reserve to cables, within the field of the 

latter, though it of course possesses characteristics attribut- 

able to its independence of any material connecting link 

between stations. 

The German Wireless Telegraphy Company has arrang- 

ed for the wireless transmission of letters from outgoing to 

ingoing vessels, such letters being posted directly the latter 

boat gets to port. At present the charge is 4 cents per 

word up to 30 words, and thereafter 2.5 cents per word 

plus a fixed charge of 12 cents for posting to any part of 

Europe. The wireless development achieved in Morocco, is 

extraordinary, particularly when the absence of other facili- 

ties for transport and communication is borne in mind. 

Report of Annual Convention of Ala- 
bama Light and Traction Association 
The fifth annual convention of the Alabama Light & 

Traction Association held November 14th and 15th at Bir- 

mingham, Ala., was, as briefly outlined in our last issue, 

one of the most successful in the history of its organiza- 

tion. It has now grown to include the principal central sta- 

tions of Alabama, and there is every indication of its mem- 

bership growing considerably during the coming year. From 

an association membership of 19 companies, there were 

at the convention 22 representatives and it was interesting 

to note that among those present there was at least one 

executive from each organization, either the president or 

the general manager. It will thus be seen that this was 

truly a convention of executives. The retiring president in 

bis address which appears elsewhere, carefully outlined the 

work of the association and made interesting suggestions 

in regard to its future. It is through his leadership that 

the association has gained considerable ground during the 

past year and enough enthusiasm has been created by him 

to assure a permanent organization composed of both large 
and small companies devoted to the electric light, power, 
gas and street railway business in the state of Alabama. 

The meeting place of the convention next year has not 

as yet been decided upon; however, before the convention 

closed, a formal invitation was extended by the Mobile 

Electric Co., for the association to meet in 1913 at Mobile 

and it is quite probable that this will be the meeting place 

next year. The following officers were elected for the com- 

ing year: President, C. C. Henderson, proprietor Hender- 

son Light & Power Co., Greenville, Ala.; vice-president, R. 

L. Ellis, manager of the Selma Lighting Co., Selma, Ala.; 

secretary and treasurer, H. O. Hansen, of the Mobile Elec- 

trie Co., Mobile, Ala.; executive committee, A. H. Ford, 

president Birmingham Railway, Light & Power Co.; T. K. 

Jackson, president Mobile Electric Co.; C. E. White, gen- 

eral manager Montgomery Light & Water Power Co.; Mr. 
Jasper, of the Jasper Water, Light & Power Co., Jasper, 

Ala., and R. L. Rand, president and general manager of 

the Anniston Gas & Electric Co. A sketch of the life and 

business relations of the new president follows: 

New President Alabama Light & Traction Association. 

Mr. C. C. Henderson, recently elected president of the 

Alabama Light & Traction Association and proprietor of 

the Henderson Light & Power Co., of Greenville, Ala., is of 

Scotch-Irish decent born in North Carolina and made his 

appearance in the business world just at the close of the 

civil war. His family was not poor as we*consider the term 
nowadays, but absolutely destitute so that the subject of 

this sketch did not have an average opportunity to fit him- 

self for life’s work. As many of our young men did in those 

days he struck out early to make his fortune, and secured 

i 
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work in a machine shop with Lidell & Co., Charlotte, N. C., 
and served an apprenticeship as a machinist. Mr. D. A. 
Tompkins, the mechanical engineer, took considerable in- 

terest in him and smoothed out his path when he finished 

his apprenticeship by sending him to the Southern Cotton 

Oil Co., Montgomery, Ala., to erect and operate a plant for 

several years. This at the time was one of the biggest cot- 
tonseed oil mills South having a capacity of 200 tons a day. 

From this place he moved to Greenville to equip the 
Richmond Cedar Works which was a new enterprise in this 

country being the first to manufacture slates for the Faber 
Pencil Works in Germany. From there he went to Bowling, 
Ala., with the Milner, Caldwell, and Flowers Sawmill Co., 

who are the pioneers of the rift flooring business in this 

part of the world. By this time having saved up a little 

money he decided to go in business for himself and went 
into the ice business in Greenville. In about three years 

C. C. HENDERSON, PresipENT ALABAMA LiGgHT AND TRAC- 

TION ASSOCIATION. 
he had sunk his capital and had to put on overalls again 

and go back in the machine shop as workman. In about 
three months he was, however, made foreman and in a 

short time was put on the road as a policy man. It was 

not long before he was prosperous again and put up a ma- 

chine shop of his own and by degrees has added a mer- 

chants’ grist mill, rice mill, sawmill, cotton gin, store, and 

finally a light plant which brought him into the associa- 

tion. This would ordinarily be trouble enough for one man 

but he rather likes a fight and is now putting up a cold 

storage and packing house. In connection with this he is 

establishing a fancy stock farm. 
Mr. Henderson is proud of his Scotch-Irish decent with 

North Carolina rearing and claims to have risen by the 
grease and overall route. We are forced to add, however, 

that there has always existed during his career which is 

also largely responsible for it, a loyalty to friends, hon- 

esty and integrity in business, and a fair fight for the 

right even among enemies. The latchstring to his abode af- 

ter the fashion of all good North Carolina stock is on the 
outside to all machinists, and unfortunate electrical people 

and these as well as others who drift his way will find that 
what has been said here is only a modest expression of the 

character of the man and the hospitality they may expect 

to receive. 
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SESSIONS ON THURSDAY. 

The first paper of the morning session on Thursday was 

entitled “Rate Research” and presented by M. W. Offutt 

of the Alabama Power Co., an abstract follows: 

In this paper the author took up the work done by some of 

the publie service commissions and other State associations sim- 

ilar to the Alabama Light & Traction Association on the ques- 

tion of classification of lighting and power schedules. He called 

attention to the need of studying and analyzing service from two 

points of view. First, the cost at which the central station can 

profitably afford to give service, and second, the making of a 

rate that will secure the business. He then presented an outline 

with divided lighting service into residential and commercial 

lighting with various subheads and a miscellaneous classifica- 

tion under which comes temporary installation for summer only, 

rural districts, summer resorts, etc. Power service he divided 

into permanent and temporary installations, and the different 

kinds of service classiued according to their nature as to time 

of connection and hours of connection. Ownership of meters and 

use of service had a place in this outline also. 

Mr. Offutt was a member of the joint committee on gas and 

electric schedules in the second public ‘Service district of the 

State of New York before coming South, and he referred to the 

definition of service as found by that body. His quotations from 

this report compared the service of public service corporations 

to the service of manufacturers, railroad and street railway cor- 

porations, adding that the public service corporations operating 

gas and electric plants render a service in which is commonly 

included both the commodity and the availability of the supply. 

In commenting upon State associations he mentioned the fact 

that only three State associations have organized committees to 

co-operate with the research committee, the National Electric 

Light Association. The Empire State Gas & Blectrie Association 

of New York was the first to take up this work and last spring 

the Michigan Association started work on the subject in Michi- 

gan, while at its recent convention the Ohio Association ap- 

pointed a committee on rate research. He recommended that the 

Alabama Association go on record as favoring a more thorough 

investigation of the various classifications of service which can 

lead to a more thorough understanding of the widely diversified 

service which can be rendered under varying conditions. The 

work, he pointed out, is primarily a study of classification of 

service without regard to the rate charged. The latter being de- 

pendent upon varying elements of cost under the local conditions. 

He further expressed the opinion that a uniform classification of 

the different kinds of service rendered by a central station will 

help to bring about a closer relation between the consumer and 

the company through a better understanding on the part of the 

consumer of some of the difficulties under which central stations 

labor to serve all without discrimination. 

In closing, Mr. Offutt suggested that it will be to the advan- 

tage of the central station companies that the association vol- 

untarily take up the work of classifying its service and work 

toward the production of a uniform schedule before this work 

is done for central stations by other and unskilled hands. He 

believed that a satisfactory schedule should be published for 

consumers and if such be done central stations will create a 

better understanding between consumer and company and will 

then enjoy a fuller measure of public confidence and co-operation. 

Mr. Offutt’s paper was discussed by the following: C. EK. 

White, of the Montgomery Light & Waterpower Co.; A. H. 

Ford, of the Birmingham Railway, Light & Power Co.; Ale 

K. Jackson, of the Mobile Electric Co.; R. L. Ellis, of the 

Selma Lighting Co., and L. D. Mathes, of the Montgomery 

Traction Co. 

Mr. Ford, in speaking of the lighting business, referred 

to two positions in which the central station is placed, the 

unique position of always being ready to supply and meet 

any demand that is made upon it, and in addition the re- 

quirement of producing the commodity at the time it is 

demanded. These two positions combined demand a large 

expenditure of money in generating stations and necessarily 

or: account of the differences in the character of the service 

that is rendered requires an adjustment of rates to meet 

varying conditions. He pointed out that the larger compa- 

nies are making rates suited to the different classes of busi- 

ness such as heating business, commercial business, the mu- 

nicipal business, andthe residential business. Mr. Ford 

thoroughly agreed with the author of the paper that the 
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question of rates and the making of adjustments by central 

stations themselves should be taken up for study and the 

rates adjusted to meet conditions of the various communi- 

ties. He pointed out that if this is done the necessity for 

state commissions or other legislative bodies is done away 

with. 

Mr. Jackson, in taking up the subject of the paper, 

voiced the opinion that the rate research committee’s work 

does not serve the purpose that many expected it would in 

that the rates are made and will continue to be made for 

central station business not on the exact relation of cost to 

selling price, but upon what the traffic will bear. Rates are 

now classified in one way or another, but in each case they 

are classified in a manner to meet actual competition. A 

higher charge is made to a residence than the retail depart- 

ment stores, not particularly because it costs more to serve 

the residence, but because a higher rate must be procured 

from residences in order to meet expenses. He said that 

the rate research committee in his opinion can do an in- 

valuable work in pointing out the elements of costs so that 

they can be intelligently discussed and enable central sta- 

tion managers to keep within the range of what the cost 

of production is for the special service that rates are made 

for. 
Mr. Ellis took up the subject of educating the public 

as to the methods employed in determining rates and pointed 

out that as a general rule the customer is less interested in 

how the rate is arrived at than he is in what the total amount 

of his bill will be under a new or any particular rate. 
Mr. Mathes pointed out that it is difficult for the public 

to appreciate that rates are not at times discriminatory. 

However in the average instance, if the subject can be put 

up to the customer clearly and intelligently, and he is fair- 

minded, he will usually appreciate the difference in serving 

different classes of businesses. He expressed the opinion 

that it is important for all utility companies to carry on a 

comprehensive educational campaign so that the public can 

be shown the many elements involved in the cost of produc- 

ing and distributing energy offered for sale and purchased. 

This however, is a difficult undertaking, but the sooner the 

utility companies recognize the value of enlightening the 

public, the more liberal will be their treatment with such 

companies. He believed that the suggestions made by the 

author of the paper should be followed out by the associa- 

tion. 

Mr. Offutt in closing the discussion, referred to the 

personnel of the public service commission, referring to 

the New York commission where men are serving on the 

commission who are fair-minded and in the ease of a com- 

plaint require that any one making a charge prove to the 

commission and make an affidavit to their figures that the 

company is charging a price on which it realizes an unrea- 

sonable profit. He was of the opinion that if public service 

commissions are made up of men of this character there is 

nothing to fear from them. He believed that the one im- 

portant point is the working up of a schedule classifying 

the different businesses which permit the offering of differ- 

ent rates and publishing these schedules so that every one 
ean know what his neighbor is paying. 

The next paper of this session was entitled “How and 

Why of Residence Illumination,” written by J. C. Hennin- 

ger, of the National Electric Lamp Association, Cleveland, 

Ohio, and read by Mr. A. M. Klingman, of that associa- 

tion. An abstract of this paper follows: 

caused. 

. 
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The author opened his paper by the remark that there are 

perhaps no more crimes committed against that most precious 

of senses——sight—than in the home. Other fields have received 
onsiderable attention, while homes have received but slight if 

any attention at all, in regard to illumination. In the majority 

of cases this condition exists on account of the fact that the 

illumination problem is not considered seriously when building 

homes. 

The author took up the different qualities to be sought for in 
residence lighting systems, mentioning first that lighting should 

be comfortable. That is, there should be sufficient light well 

enough diffused about the house so that no eyestrain will be 

A second requisite may be named in the harmony of 

lighting arrangements and equipment, the ornate lighting fix- 

ture presenting an attractive lighting system in harmony with 

furnishing and decorations of the home. ‘The third requisite 

mentioned was efficiency, the lighting system being as efficient 

as is compatable with good appearance. The system should also 

be flexible, enabling the burning of one lamp or an entire fix- 

ture as conditions may demand. Convenience was named as the 

fourth requisite, the proper switching arrangement being made 

so that the light is placed where it is needed. 

Fixtures were next taken up, both semi-direct and direct sys- 

tem fixtures being discussed. In the direct system lamps should 

be all frosted or enclosed in diffusing glassware. Side wall 

brackets should be erected with the lamps upright rather than 

suspended This aids in the general lighting of the room. The 

remaindr of the paper took up the requirements of each of the 

different rooms found in the home, and gave the lighting re- 

quirements which have been found best suited. 

The paper was diseussed by C. E. White, of the Mont- 

gomery Light & Waterpower Co.; Mr. Hammond, of the 

Birmingham Railway, Light & Power Co.; M. W. Offutt, 

of the Alabama Power Co.; T. K. Jackson, of the Mobile 

Electric Co.; Mr. Upton and Mr. Simmons, of the Bir- 

mingham Railway, Light & Power Co. 

Mr. Hammond referred to the necessity of educating 

solicitors on the proper means of illumination, so that they 

can educate the people to use better illumination. In Bir- 

mingham a considerable study has been made of store anid 

window lighting as well as church lighting and the work 

done by solicitors has been decidedly satisfactory. A book 

is furnished the solicitors giving necessary data on illumi- 

nation and how to arrive at the proper illumination for 

any particular case. He further referred to the need of co- 

operation among architects. 

Mr. Offutt in discussing the paper, referred to the poor 

lighting conditions in homes, stating that the architects 

and contractors are in many cases responsible for some of 

the bad layouts. The architect is not giving the proper at- 

tention to layout and the contractor paying little attention 

to the illumination features. He recommended that the 

paper be printed so that the association members could 

cireulate it among architects and contractors. Upon putting — 

a motion to this effect it was voted that the paper be 

printed. | 

Mr. Upton mentioned the fact that in many cases where 

architects specified the arrangement of certain fixtures and 

switehes, no definite location is given and the contractor is 

depended upon to locate them. 

ADDRESS BY PRESIDENT WHITE. 

The first business of the session on Thursday afternoon 

was the address by the president of the association, Mr. 

C. FE. White. While his remarks were brief, they were to 

the point in regard to the past work of the association and 

the conditions under which the association must progress in 

order to be successful. He pointed out the need of co- 

operation of all members and stated that the membership 

was sufficient and capable of doing a considerable work if 

they will get together in regard to it. He mentioned es- 

pecially the need of the smaller companies in the associa- 

tion and the work that they ean do, stating that in some 

respects the larger companies are represented directly along 
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certain lines in which the smaller companies are not able 
to be directly represented and therefore the smaller com- 
panies through the aid and assistance of the Alabama Light 
& Traction Association, can do things that they could not 
do otherwise. Mr. White referred to association work in 
general, stating that in his opinion the great advancement 
of the gas and electric industry and particularly that of 
the electrical industry is due to this work. He said that the 
association in session is now in its fifth year, has a member- 
ship of 19 companies, 21 representzlives of which were 
present at the convention. 

The first paper of this section was one entitled “Street 
lighting as a Publie Necessity,” by A. M. Klingman, of the 
engineering department of the National Electric Lamp As- 
sociation. An abstract of his paper follows: 

The author stated that the value of good street lighting to a community is received from progress, sanitation and municipal 
advertising. Street lighting has been instrumental in providing 
good pavements and in improving of street curbs and sidewalks, 
Sanitation follows from the power of suggestion, one improve- 
ment suggesting another. Further the municipal authorities have 
an incentive to be more particular in their street cleaning. Street 
lighting also incites civic pride. Good lighting is the result of 
applied common sense by some one who has illumination knowl- 
edge and experience. There are no definite rules which can be 
established and applied to a given problem and each must be 
handled upon its merits. The factors entering into a street 
lighting system are distribution and spacing of the unit, diffu- 
sion, lack of flicker, and lack of shadow. The distribution of the 
ligut source together with the mounting height and spacing are 
important factors in determining the result of illumination. 
An ideal unit would have its maximum candlepower of about 25 
to 30 degrees below the horizontal. 

For the purpose of discussion the subject of street lighting 
_Was divided into four branches as follows: One, lighting for 
business districts; two, lighting of residence districts; three, 
lighting of suburban districts; and four, lighting of public 
parks, drives, and boulevards. In importance business districts 
were ranked first for the first impression of the community is se- 
cured thereby. 

The multiple 110-volt system of distribution has proven to be 
mest satisfactory The series system of any type is to be dis- 
couraged in downtown districts where it is necessary for bigh 
tension current to run underground. In the average city or in 
larger cities where merchants have installed a commercial light- 
ing system, four light posts are generally found, the five light 
standards being prevalent in the larger cities where commercial 
street lighting comes wholly or partly under municipal govern- 
ment. The usual mounting height of standards averages 13 feet, 
6 inches to the middle of the top globe. This mounting height 
is to be discouraged and the tendency should be to raise the 
standard so that the bottom of the pendant globe would be ap- 
proximately 12 feet over the street surface. This recommenda- 
tion applies only to streets of the average wi?’h and where 
standards are spaced an average distance. The mounting height 
should be proportionately greater on very wi'e streets or streets 
where the spacing is increased greatly over the average. The 
spacing of standards should average between 60 and 80 feet. The 
recommendation for the spacing is from five to six times the 
mounting height of the lamp. In the three-light lamps, two 60 
and one 100-watt lamps are used, or three 100-watt lamps are 
used; in the four-fixture, four 60-watt, or four 100-watt; and 
the five-light four 60 and one 100-watt or five 100-watt lamps. 
The density of the diffusing globes should be such that the fila- 

ment of the lamp can not be seen through the globe. From an 

engineering standpoint, considering uniformity alone, standards 
having the globes upright are much better, while if it is desired 

to obtain the highest average intensity, standards with pen- 
dant glohes are to be chosen. Construction is usually placed 

underground and steel-armored cable placed in a trench cov- 
erea with an envelope of concrete is advised. A second method 
is used by installing iron conduit and rubber-covered wire, and 

a third by the use of fiber or clay conduit with lead-covered 
cables. The first system has the objection of high cost on re- 

pairs, yet armored cable is preferable to iron conduit on account 
of deterioration. 

In taking up the subject of residence district lighting the 

author of the paper included thickly populated portions of the 

city, cross streets, and avenues removed from the business quar 

ters. For this lighting an even intensity averaging from one- 

tenth to two-tenths foot-candles proves satisfactory. Series dis- 

tribution in tnese sections is universal and the 6.6 ampere lamp 

is usually recommended. These units are suspended either from 

special poles or from telegraph poles. The mounting height is 
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recommended from 12 to 14 feet, and the units placed below any 

foliage or obstruction. The sources may be placed in a single 

line either along the center of the street or along one side or they 

may be located ccording to a staggered system. A spacing of 

125 feet lengthwise of the street, (300 feet on a side, for the 

staggered system), according to th nature and importance of 

the thoroughfare; 60, 80 or 100 candlepower lamps are used, the 

most prevalent being 80 candlepower. A substantial reflector is 

used in residence districts. For the lighting of suburban dis- 

tricts the systems compare with those of more densely populated 

districts except that units are spaced greater distances apart and 

if possible higher. A single line lighting arrangement is rec- 

ommended. 

In referring to lighting public parks, drives and boule- 

vards, Mr. Klingman pointed out the difficulty’ in that the 

scheme used in either of the lighting systems already mentioned 

are not applicable. It is now corsidered good practice to use 

an ornamental single light standard or an appropriate lantern 

post of good design. Alony parkways and drives comparatively 

high illumination should he produced. The mounting height of 

standards should be as high as possible, especially on drives 

and boulevards. Around winding boulevards and drives par- 

ticular attention should be given to placing the units so that 

curves stand out clearly and not be obscured by units placed 

so as to blind th driver of a vehicle, but should be on the in- 

side of curves so that a driver is looking away from the light 

and vision is more distinct. 

The above paper was discussed by Messrs. White, Rand, 

Ellis, Klingman, Flower, Hammond, Sloan, Simmons, Of- 

futt, Smith and Jackson. 

Mr. Rand referred to an ornamental lighting system in 

Anniston where 22-volt tungsten lamps are used in a se- 

ries system and only two lights have been renewed out of 

300 in 15 months. He asked a question of the author of the 

paper as to whether series or multiple lamps have the long- 

er life. 

Mr. Flower referred to the whiteway lighting and its 

effect upon window lighting in business districts. He also 

referred to a whiteway system which is contemplated for 

the residence district of Mobile. 

Mr. Hammond, of Birmingham, referred to the low volt- 

age lamps and stated that they were very successful on his 

system. He did not agree with Mr. Rand, however, in 

that the effect of whiteway lighting makes it difficult to 

sell signs. He stated that more signs have been sold in 

Birmingham since the whiteway has been installed than be- 

fore. The sign is used by the merchants to bring up his 

individuality. He also stated that the window illumination 

secured even after the whiteway was installed has been sat- 
isfactory. 

Mr. Sloan, of Birmingham, in discussing the subject, 

stated that he believed the whiteway and sign lighting is 

more or Jess a question of what the traffic will stand. He 

referred to underground construction work, voicing the 

opinion that the armored cable is the best for all-around 

purposes, being least expensive to maintain. This type of 

construction is used in Birmingham. 

Mr. Simmons, of Birmingham, referred to a gas white- 

way lighting system in Ensley, which is a business district 

removed from the center of Birmingham. The whiteway 

is composed of single posts with three-mantel, inverted ares 

located 36 feet apart on opposite sides of the street. The 

system has been very satisfactory to the merchants and 
gives a large amount of light, and will ultimately be ex- 

tended. This system is operated on low pressure gas. The 

system was installed by the Birmingham Railway, Light & 

Power Co., and this company maintains the lamps on a 

regular basis of $3 per lamp per month, maintenance and 

all. 

Mr. Offutt was of the opinion that window lighting 

goes hand in hand with street lighting and that if the light- 

ing of the streets is improved the window lighting will 
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gradually be improved to compare favorably with it. He 

asked the author of the paper what the relative cost of! 

operation of the new inverted six point six are lamp is. He 

referred to its success in New England towns, particularly 

New Haven, where it is claimed to bring out the building 

outline. 

Mr. Klingman before answering that question stated 

that he is of the opinion that street lighting by whiteways 
does not affect sign lighting to any marked extent, for each 

merchant endeavors to bring out his individuality and one 

vies with the other in this regard. He explained that the 

purpose of street lighting is to bring people in the vicinity 

of the business district and where stores are located. Mer- 

chants next try to attract people to their places of busi- 

ness, and put up electric signs. They then endeavor to pro- 

duce such window display and lighting as to invite pur- 

chasers into the stores. This process therefore takes into 

consideration all three systems of lighting and the one is 

an aid to the other. 

In reference to Mr. Rand’s question on the life of lamps 

Mr. Klingman stated that the multiple system is in exist- 

ence in larger proportions than the series system and all are 

working satisfactorily. He stated that the chief objection 

of the series lamp is the fact that it is impossible to manu- 

facture all lamps with absolutely the same operating char- 

acteristics throughout life, and the one has no longer life 

than the other. In reference to Mr. Offutt’s suggestion 

as to the relative cost of the new inverted lamp, Mr. Kling- 

man said that the ornamental magnetite is higher than the 
ornamental cluster. 

Mr. Sloan in continuing the discussion stated that as to 

the question of use of a magnite lamp as against the 6.6 

series are lamp, it is advisable to use either the 6.6 magne- 

tite or the 4.4 magnetite lamps against the series lamp. 

Mr. Klingman stated that in many towns in Ohio 250 

watt mazdas are placed instead of ares. 

Mr. Jackson believes that the next step in street light- 

ing is the illumination of residence districts by modified 

whiteway lighting. The residence district has been neg- 

lected in street lighting and it is here that new develop- 

ments are likely to take place. Mr. Jackson believes that 

ornamental street lighting is permanent only when the city 

pays for the service, but doubtful when the customer pays 

for it. 

The next paper was entitled “Street Railway Matters 

and the Double Deck Car,” and read by L. D. Mathes, of 

the Montgomery Traction Co. An abstract follows: 

In opening the paper the author took up the subject of dou- 

ble-decked cars, stating that the problems of today are the 

controlling of the entrances and exits of cars to prevent acci- 

dents, the proper illumination and ventilation of cars, and the 

perfection of safety devices. The author stated that while it 

is generally thought that the double-deck car is best suited to 

the large city, however he is of the opinion that if this type of 

car is a success in such cities, it can be adopted on the modi- 
fied plan for such cities as Memphis, Birmingham, Atlanta and 

New Orleans. He referred to the recent experiments in New York 

City with this type of car in an endeavor to relieve the traffic 

situation. Its advantages are the cutting of platform expenses 

‘in two and transporting approximately twice the usual number 

of passengers, with little increase weight and proportionate in- 

crease in current consumption by the equipment. 

He then took up the history of the double-deck system and 

the types that were used in the late 80s and early 90s of the 

last century. He further stated that the recent experiments in 

double-deck car operation in New York City were made possible 

through the development of the stepless and the Pittsburg low- 

floor car. The total weight of the New York double-deck car 

completely equipped is 46,000 pounds and the seating capacity 

of the lower deck accommodates 44 passengers with a similar 

number on the upper deck. Through operation it is found that 
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this car accommodates during the peak intervals, 171 passen- 

gers, or the weight per passenger carried is 266 pounds. 

This paper was discussed by Messrs. Harris and Sloan. 

During the discussion Mr. Mathes stated that pay-as-you- 

enter cars are about to be used in Montgomery where the 

passengers will enter from the rear platform and the white 

passengers be discharged from front platforms, the col- 

ored passengers occupying the rear section of the car. 

Mr. Sloan stated that he believed the double deck car 

an excellent proposition for the large city, but said that if 

used in a city like Birmingham it would run loaded during 
peek hour only. He stated that the cars in Birmingham are 

running 360 to 400 pounds per passenger. 

The next paper was entitled “Retort House Practice,” 
and presented by C. W. Wallace, of the gas department of 

the Montgomery Light & Water Power Co. An abstract 
follows: 

The author in discussing this subject took up the technical 

side of the situation, beginning with the generator or recuperat- 

ive bench and following the different stages of gas-making 

throughout. The subjects touched upon were charging and 

drawing, the furnace, adjustment of dampers, care of a bench, 

standpipes, scurfing, and hydraulic main. The paper was treated 

in an excellent manner and much detail in regard to the opera- 

tion of a bench was given. 

The discussion of the paper was taken up by Mr. Sim- 

mons, of Birmingham, when he explained the difference be- 

tween the method outlined by Mr. Wallace and those used 
in Birmingham. He mentioned the difficulty of working 

with Birmingham coal and explained how these difficulties 

were overcome. Mr. Greer in taking up gas making at his 

plant, again explained the differences in operating benches. 

Fripay SESSIONS. 
The first paper of the morning session of Friday, No- 

vember 15th, was one entitled “Association Work in the 

South as Seen by the Editor,” and presented by D. H. 

Braymer, editor of SourHERN Euectrrician. An abstract 

of this paper follows: 
A brief review was given of the growth of central station 

light and power business, referring especially to the commer- 

cial side of the industry. . The developments in equipment and 

the extension of systems were also commented upon leading up 

to the activity in central station work and electric transmission 

in the South. Attention was called to the fact that 14 years 
only have elapsed since central station activity first began in 

tne South on anything like a large scale, yet it was shown that 

through these few brief years so much progress has been made 

that commercial problems are now being worked out very sat- 

isfactorily. 

Reference was made to the various organizations among cen- 

tral stations of the South and particular attention called to the 

recent movement on the part of the Georgia section of the Na- 

tional Electric Light Association in the foundation of a South- 

eastern Geographical section of that body. The purpose of this 

association was explained and its benefit to the various stations, 

large and small, of the States included, taken up in some detail. 

The latter part of the paper was devoted to the particular 

lines of work that remain to be taken up through associations 

by the central station membership. Particular reference was 

made to the conditions in the electrical contracting and supply 

fields, recommending steps to be taken either individually by 

central stations or through associations whereby a co-operation 

can be established to relieve the present situation. Reference was 

also made to the conditions in the isolated plant and municipal 

fields, it being pointed out that there is ample opportunity to do 

something to improve the condition in both and to the advantage 

of not only the central station but that of the average consumer 

and manufacturer who requires the use of electrical energy in 

his business. 

This paper was discussed in some detail by the follow- 

ing: Messrs. White, T. W. Peters, of Columbus, Ga.; T. K. 

Jackson, of Mobile; C. C. Henderson, of Greenville; A. H. 

Ford, of Birmingham; M. W. Offutt, of Birmingham; R. L. 
Ellis, of Selma, and R. L. Rand, of Anniston. 

Mr. Peters commented in some detail upon the organi- 
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zation of the Southeastern section of the N. E. L. A. giving 

the arrangements under which the various companies had 

affiliated. 

Mr. Jackson in referring to the situation and relation 

in the contracting and supply fields, stated that the solution 

of the matter seems to be with the men that supply the 

material to the contractors, that there should be a co-opera- 

tion between them similar to that in the plumbers’ associa- 

tion where this problem is practically solved. The “fly-by- 

night” plumber can not get material from jobbing plumbers 

and this is eliminating the trouble of the small operator in 

that field. 
Mr. Ford, in commenting upon the situation in the 

contracting and supply field, stated that the unfavorable 

relations between the supply people and the central station 

is in a way due to the fact that some supplies are handled 

by the central stations that the supply men feel belong 

to them. He stated that his preference is to give up the 
supply business and confine activity to the manufacture of 

gas and current. However, if the supply business is left 

to the supply men, operating as they are at present, the 

central station suffers. 
Mr. Offutt continued the discussion by pointing out the 

delicate situation which exists in giving up entirely the 

sale of appliances to be attached to service lines. He 

thought that it would be a mistake to give up the sale of 

electrical appliances at the lowest possible cost to the cus- 

tomer but favored giving to the contractors the handling of 

contracting work and fixtures. 

Mr. White touched upon the subject of municipal sta- 

tions of which there are 30 in the State of Alabama, or ap- 

proximately one plant to every two counties. He dwelt 

upon the management of the municipal plant, stating that 

the efficiency in service and honesty of maagement can not 

compare with the public utility such as now exists in Ala- 

bama. He impressed upon the members that since there 

were 30 municipal plants in the State of Alabama the as- 

sociation had considerable work to do in the way of edu- 

cation. He pointed out that the accounting of municipal 

plants is not on the same basis as that of the public utility 

and therefore it is difficult to compare them in all details. 

If this were possible it is very probable that interesting de- 

ficiencies would be found. 
Mr. Henderson, in discussing the subject of the sale of 

appliances, believed that this proposition is more vital to 

the small central station than to the large one. He stated 

that unless the central station sells these appliances they 

are not connected to the line and it is quite essential that 

the customer get the best type of equipment at the lowest 

price. 

The next paper of this session was entitled “The Small 

Tenement Consumer,” prepared by A. F. Kersting, super- 

intendent of the Mobile Gas Co., and read by R. EK. Flow- 

er, new business manager of the Mobile Electric Co. An 

abstract follows: 

This paper took up the promotion of gas appliances and gas 

stoves among the negro element. The subject has been care- 
fully studied in Mobile due to the fact that it was found that 

the negro cook was established in nearly 100 per cent of all 

homes and that they were in many cases not inclined to use gas 

as fuel. This was mostly due to superstition, and it was there- 

fore considered that an educational campaign as to the economy 

and use of gas was needed. The gas cooking appliances were 

introduced into the homes of the negroes themselves and a com- 

petent demonstrator hired to teach the negro the use of the 

range. A prepayment meter was used and the rate for gas was 

set for 25 cents in advance of the regular net rate, to cover in- 
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terest and depreciation on the installation and the expense of 

earing for the business. The negro churches were offered a bonus 

of $1.00 for each pupil they would send for 8 consecutive les- 

sons to cooking classes held in the offices of the company and sey- 

eral negro churches. Here a domestic science kitchen was in- 

stalled and fully equipped with the necessary cooking appli- 

ances. During the two years the class was continued 600 cooks 

were graduated. The result of the campaign is that about 500 

of the small tenement consumers have been secured. Further, it 

is estimated that a considerable business is secured from the 

better classes where negro cooks are employed. 

This subject was discussed by Messrs. Simmons, of Bir- 

mingham, Ellis, of Selma, and Rand, of Anniston. Each of 

these parties related experiences in regard to an endeavor to 

promote the sale of gas among negroes, and each failed to 

report any progress. The cause given was the different 

conditions in the different localities and the tremendous 

cost entailed in securing such business. Mr. Rand related 

experiences in trying to sell gas among white cotton mill 

operators in Anniston. While he accomplished consider- 

able in an educational way, he failed to secure any profit 

from the business. He connected the stoves with a ten-cent 

prepayment meter. 

The first paper of the afternoon session of Friday was 

on “Store Room Accounting,” by V. B. Day, secretary and 

treasurer of the Mobile Light & Water Power Co., and 

read by Mr. Hanson. An abstract follows: 

This paper took up the methods of store room accounting in 

small stations ana the different systems for handling supplies. 

The author recommended a loose-leaf store ledger to show quan- 

tity and value of material received, the quantity and value of 

material issued, and also the quantity and value of material on 

hand. A separate sheet should be taken for each class of ma- 

terial and the ledger will then constitute a perpetual inventory. 

He took up the details in regard to reports and the part of it 

that must be understood by the foreman and storekeeper in or- 

der that all materials drawn and left over on any job can be 

returned and the proper credit given. The paper is important 

from the details that are given, and the forms that were pre- 

sented, and should be interesting to all small central station 

managers. 

The paper was discussed by Messrs. Simmons and Han- 

son, each taking up the different systems used by ‘their 

company. The one in Birmingham and the other in Mo- 

bile. The system given by Mr. Hanson was unique in that 

it explained a perpetual inventory for fittings on gas jobs. 

The next paper presented was entitled “Increasing the 

Day Load,” and was read by Mr. F. V. Underwood, of 

Birmingham. This paper took up in detail the arguments 

which a solicitor can use in securing new business and dwelt 

on advertising and other methods which can be used as con- 

ditions dictate. 
A part of the paper was given up to the general reason 

for electric drive which can be taken up with factory man- 
agers in securing electric drive load. A second part of 

the paper was devoted to the arguments in favor of cen- 

tral station service as compared with isolated plants, some 

20 reasons being given in detail. This paper was discussed 

by Messrs. Henderson, Simmons, Upton and White. 

General Electric Annual Dinner at Atlanta. 

The Atlanta office of the General Electric Company, 

gave the annual dinner to its representatives at the Capital 
City Club, Saturday evening, December 14. About 140 
members of the company’s offices in the South and their 

guests were present, many coming from distant points 

especially for the occasion including officials from the 

Schnectady and other offices. 

The arrangements for the dinner were in charge of E. 
H. Ginn, district sales manager of the Atlanta office. Dis- 
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trict Manager A. F. Giles, well known to Southern electri- 

cal men, acted as toastmaster. In opening the speaking of 

the evening Mr. Giles reviewed the business conditions in 

the Southern field during the past year and commented in 

a general way on the future prospects. 

Judge H. E. W. Palmer, the first manager of the Gen- 

eral Klectrie Company in the South then the Thomson- 

Houston Company referred in an interesting way to the 

early days and paid a splendid tribute to the master mind 

of the General Electric Company, Mr. C. A. Coffin. He 

concluded by referring to the work accomplished by Mr. 

Giles and the successful way in which he has built up a 

Southern sales organization, second to none in the whole 

organization. ‘The other speakers were as follows: Ernest 

Woodruff, president, Trust Co., of Georgia; William Glenn, 

vice president of Georgia Railway and Power Co.; Forest 

Adair, capitalist of Atlanta; C. M. Young, Columbus 

Power Co., Columbus, Ga.; Harry Fisher, Virginia-Caro- 

lina Chemical Co.; Arthur Redding, electrical engineer, 

Ga. Ry. and Power Co.; Adam Jones, and Harry Meikle- 

ham, Massachusetts Cotton Mills, Rome, Ga. 

\ 

The following G. BH. employees were present: BH. D. McKel- 

ler, New Orleans, La.; V. Livingston, Atlanta, Ga.; J. E. Sims, 

New Orleans, La.; W. L.. Barker, Atlanta, Ga.; D. W. Billings- 

ley Atlanta, Ga.; W. S. McGraw, Atlanta, Ga.; D. W. Peabody, 

Atlanta, Ga.; R. A. Riley, Birmingham, Ala.; G@. C. Henry, 

Jacksonville, Fla.; M. A. Ladd, Jacksonville, Fla.; J. V. An- 

thony, Atlanta, Ga.; H. E. Bussey, Atlanta, Ga.; A. F. Giles, 

Atlanta, Ga.; W. EH. Hannum, Atlanta, Ga.; C. P. Townsend, 

Atlanta, Ga.; C. E. Mohns, Atlanta, Ga.; J. C. Tuttle, New Or- 

leans, La.; W. EH. White, Atlanta, Ga.; C. W. Bartlett, Schenec- 

tady, N. Y.; F. C. Greene, ‘Schenectady, N. Y¥.; S. S. Smith, 

Atlanta, Ga.; H. E. Stoy, Atlanta, Ga.; C. B. Tucker, New Or- 

leans, La.; George Brown, Atlanta, Ga.; F. N. Palmer, Atlanta, 

Ga.; H. H. Blakeslee, New Orleans, La.; H. P. FE'owell, At- 

lanta, Ga.; P. A. Weeks, Atlanta, Ga.; H. W. Key, New Or- 

leans, La.; B. Willard, New Orleans, La.; R. T. Brooke, Bir- 

mingham, Ala.; W. C. Coles, Atlanta, Ga.; E. H. Ginn, At- 

lanta, Ga.; T. W. Moore, Atlanta, Ga.; J. O. Hardin, Atlanta, 

Ga.; F. H. Hollister, Atlanta, Ga.; L. H. Whitten, Atlanta, 

Ga.; J. T. Kerens, Atlanta, Ga.; F. T. Williams, Atlanta, Ga.; 

L. W. Carnagy, Atlanta, Ga.; E. F. McLaughlin, Atlanta, Ga.; 

J. D. Myrick, Atlanta, Ga.; F. H. Henley, Chattanooga, Tenn.; 

D. M. Diggs, Schenectady, N. Y.; E. P. Coles, Charlotte, N. C.; 

J. E. Thigpin, Atlanta, Ga.; M. B. Carroll, Schenectady, N. Y.; 

R. H. Carlton, Schenectady, N. Y.; W. M. Deming, Schenec- 

tady, N. Y.; L. Callender, Atlanta, Ga.; H. V. Lips, Atlanta, 

Ga.; H. S. Roberts, Atlanta, Ga.; J. M’. Anderson, New Or- 

leans, La.; Hugh Bickerstaff, Seale, Ala.; Edward Clark, Jr., 

Charlotte, N. C.; R. B. Parker, Harrison, N. J.; W. M. 

Stearns, Pittsfield, Mass.; R. E. Woolley, Schenectady, N. Y.; 

A. B. Lawrence, Schenectady, N. Y. 

The following were the guests present: Forrest Adair, At- 

lanta; H. J. Arnold, Rome Railway & Light Co., Rome, Ga.; 

Thos. Arnold, Greenville Trac. Co., Greenville, S. C.; D. H 

Braymer, Editor Southern Electrician, Atlanta; W. E. Boileau, 

Chattanooga Ry. & Lt. Co., Chattanooga, Tenn.; W. B. Blox- 

ham, Ga. Ry. & Pr. Co.; T. A. Burke, Western Blectric Co., 

Atlanta: L. H. Beck, Ga. Cotton Mills, Griffin, Ga.; BE. Camp- 

bell, Atlanta; J. T. Chambers, Ga. Ry. & Pr. Co., Atlanta; S. 

A. Carter, Gate City Cotton Mills, Atlanta; W. E. Collier, Re- 

public Iron & Steel Co., Birmingham, Ala.; W. R. Collier, Ga. 

Ry. & Pri €o., Atiantas J. C. Cook, J: Bo McCrary Co., At- 

lanta; Chas. Collier, Ga. Ry. & Pr. Co., Atlanta; N. A. Cocke, 

Southern Pwr. Co., Charlotte, N. C.; M. L. Chrisman, 321 

Chestnut street, Philadelphia, F'a.; E. C. Deal, Aug. Ry. & El. 
Co., Augusta, Ga.; T. W. Dunk, Fla. Elec. Co., Jacksonville, 

Fla.; George Denny, Savannah, Ga.; J. N. Eley, Empire Bldg., 

Atlanta; Dr. W. S. BHilkin, Atlanta; H. C. Fisher, Va.-Car. 

Chem. €o., Atlanta; W. A. Ford, Rome Ry. & Lt. Co., Rome, 

Ga.; Eu: P. Foster, Int. Agri. Corp., Atlanta; W. H. Glenn, 
Ga. R. & P. Co.. Atlanta: W. T. Gentry. Sou. Bell T. Co., At- 

lanta; P. J. Gilham, Carter Elec. Co., Atlanta; T. M. Girdler, 

Atl. Steel Co., Atlanta: R. M. Harding, Columbus Pwr. Co., 

Columbus, Ga.: F. W. Hadley, Ga. Rv. & Pr. Co.. Atlanta; L. 

P. Hathorn, Consumers’ Plec. Let. & Pr. Co., New Orleans, 

Ia.: Roland B. Hall, Third Nat. Bk. Bldg., Atlanta; John 

Hill, Third Nat. Bnk. Bldg., Atlanta; J. D. Hudson, LaGrange, 

Ga.: G. K. Hutchins, Col. Pwr. Co.. Columbus, Ga.; M. A. 
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Hendee, Augusta Ry. & Elec. Co., Augusta, Ga.; W. R. Jenni- 
son, Grant Bldg., Atlanta; A. W. Jones, Equitable Bldg., At- 
lanta; IT’. B. Livingston, Livingston-Yonge Co., Jacksonville, 
Ila.; L. A. McGraw, Cen. Ga. Pr. Co., Macon, Ga.; M. L. 
Mann, Perry-Mann Elec. Co., Columbia, S. C.; Fred L. Mark- 
ham, Brill Co., horsyth Bldg., Atlanta; G. BE. Mellett, Ga. Ry. 
& Fr. Co., Atlanta; H. P. Meikleham, Lindale, Ga.; H. Clay 
Moore, Empire Bldg., Atlanta; H. H. Moses, Sumter Lig siCo., 
Sumter, S. C.; J. B. McCrary, Third Nat. Bk. Bldg., Atlanta; 
I. F, McDonnell, J. B. McCrary Co., Atlanta; R. S. McMichael, 
Alfriend Bldg., Atanta; C. S. McMahan, “Southern Electrician,” 
Atlanta; G. R. McNamara, 646 Colquitt avenue, Atlanta; A. W. 
McLimont, Nor. Cont. Co., Atlanta; H. H. North, Newnan, Ga.; 
H. A. Orr, Anderson, S. C.; Judge Howard W. Palmer, Sou. 
Bell Tel. Co., Atlanta; T. W. Peters, Col. Pwr. Co., Coumbus, 
Ga.; W. M. Perry, Perry-Mann Elec. Co., Columbia, S. C.; 
W. J. Pollock, Chas. Con. Ry. & Lt.. Co., Charleston, S. C.; 
HE. P. Peck, Ga, Ry. & Pr. Co., Atlanta; §. A. Redding, Ga. Ry. 
& Elec. Co., Atlanta; L. W. Roberts, Jr., with P. A. Dallas, 
Candler Bldg., Atanta; S. W. Roberts, Atlanta Steel Co., At- 
lanta; C. A. Spooner, N. O. Ry. & Lt. Co., New Orleans, La.; 
R. F. Sams, Va.-Car. Chem. Co., Atlanta; G. G. Slaughter, 
Greenville, S. C.; S. O. Sauls, Savannah, Ga.; W. H. Smaw, Ga. 
Ry. & Pr. Co., Atlanta; E. M. Seabrook, 819 Empire Bldg., At- 
lanta; Claude Smith, Duncan Mills, Greenville, S. C.; L. L. 
Shivers, Carter Elec. Co., Atlanta; R. A. Thayer, Lockwood- 
Greene & Co., Atlanta; W. J. Tilson, Atl. Nat. Bank Bldg., At- 
lanta; R. W. Underwood, Supt., City Lighting Plant, LaGrange, 
Ga.; E. J. Wallis, Western Elec. Co., Atlanta; H. L. Wills, 
Ga. Ry. & Fr. Co., Atanta; T. F. Wickham, Cen. Ga. Pr. 
Co., Macon, Ga.; B. L. Willingham, Piedmont Cotton Mills, At- 

lanta; Ernest Woodruff, Atlanta; E. Y. Wootten, Lockwood- 

Greene & Co., Atlanta; H. R. Worthington, Fla. Blec. Co., Jack- 
sonville, Fla.; C. M. Young, Col. Pr. Co., Columbus, Ga. 

Mississippi Electrical Association Question Box. 

Under this heading wiil appear each month questions and an- 

swers to questions from iembers of the Mississippi Blectricat 

Association. All readers ure invited to discuss any question or 

topic presented. Addzess all correspondence including ‘1u2s- 

tions and answers to Clarence E. Reid, Ques‘ion Box Editor. 

Agricultural College, Miss. 

Questions Repeated. 

QUESTION NO. 2. 

A town has a grounded non-metallic telephone system in- 

stalled, and on the same poles it is desired to run A. C. 2,300 

volt 60 cycle wires. Clearance between A. C. wires and ’phone 

wires to be 2.5 or 3 feet; what interference will be experienced 

in the ’phone system due to inductance? If a 133: cycle system. 

was installed, would the ’phone service be worse than it would be 

if 60 cycle current were in the wires? 

QUESTION NO. 3. 

In addition to sending out 3-phase 2,300 volt, 60 cycle lines, a 

station wishes to send to near-by consumers, 3-phase, 3-wire, 
110-volt circuits, fed from two transformers of not more than 1%. 

kw. each. Is it permissible, or good practice, to set these oil- 

filled transformers, on the floor back of the switchboard, or 

mount them on a brick wall at the rear of the board, or place 

them in the boiler room at the rear of the board, beyond this 

wall, or is it necessary to run the 2,300 volt lines out of the 

station, to transformers mounted on poles or other outside 

structure, and then run the 110-volt lines back to the board’ 

These 110 volt lines are controlled by 8-phase carbon break cir- 

cuit breakers. 

In any of the above situations of the transformers, is it good 

practice to connect the transformers direct to the 2,300 volt fuses. 
without oil or other primary switches? The oil switch on the. 

generator is non-automatic. If an automatic switch is not used 

on primary side of these transformers, are primary fuses neces- 

sary or desirable? 

QUESTION NO. 5. 

The sketch shown here refers to a two-phase plant, using 

transformer type ground detector. The following readings were- 

noted, with all line switches open, for first set, and second ser 

taken with all line switches closed: 

All lines open Closed. 
When A is selected, voltmeter reads........ 61 66.5 

When i is selected, voltmeter reads........ 61 65.0 

Whhn B is selected, voltmeter reads........ 61 68.0 
When B. is selected, voltmeter reads........ 61 68.5. 
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When line switthes were open, giving the first column of 

readings the house or station primary circuit was connected 

where it taps the fuses. Do these readings indicate a condition 

of station and outside lines being grounded? If so, how seri- 

A, 

B 

Az 

Pe 

2-Phase Bus Sars 

300/-leter. Kes 300w 

Ground Detector Diagram. 

ous are the grounds? If not, what is the explanation of the read- 

ings of the voltmeters? Is there naturally and normaly a dif- 

ference of potential betweén the ground and any conductor of 

a high voltage system? 

QUESTION NO. 8. 

Do members experience trouble with cotton gin loads on ac- 

count of large motors used and consequent demand on the sta- 

tion at no regular period? .,uat rates have been found suited 

for this load? 

Answers to Questions. 

QUESTION NO. 1. 

What is standard practice regarding the use of an air chamber 

on discharge line boiler feed pumps? 

With any cold water pump, it is standard practice to 

use an air chamber. Therefore when a closed heater is used 

and cold water pumped to it, the air chamber will be found 

as a part of the pump. When an open heater is used 

and the warm water flows to the pump, the air has already 

been removed and the air chamber is not necessary although 

in same cases it is found. 

QUESTION NO. 4. 

A station wishes to run 2,300 volt, three-phase lines a dis- 

tance of 120 feet along a vertcal wall, about 20 feet from the 

floor. Is the use of porcelain insulators good practice? How far 

apart should the lines be supported? What should be the spac- 

ing of the supports of one line? If porcelain insulators are not 

recommended, what are most used? 

- For a substantial and permanent job it is probably 

best to use lead-covered cable in this case. A cheaper and 

serviceable wiring is secured, however, by use of B and D 

cleats for 2,300-volt work spacing wires about 8 inches 

apart and the cleats at a distance of 4% feet apart. 

QUESTION NO. 6. 

A plant, to save some line copper, desires to use the above 

connection. What are the objections, supposing simultaneous 

grounds should occur on primary and on incandescent circuits, 

of greater or less serious nature? What objections, supposing 

both lines free from grounds? 

2300 Volt Line 
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It seems to the writer that the scheme shown is in its 

essentials a 3-wire system and should work all right when 

free from grounds. Such wiring is in operation to the 

writer’s knowledge and no trouble has been heard from 

it. If simultaneous grounds occur as mentioned a lamp 

or so may be lost or the fuses blow. 

overfused it may burn up in such a ease. 

If transformer is 

QUESTION NO. 7. 

How do member-compunies store and care for their reserve 

supply of transformer oil? When moisture is suspected, how 

do you test it? When moisture is found in the oil, how do you 
remove it? 

This subject was thoroughly discussed in an article on 

page 493 of the November issue of SourHERN ELECTRICIAN. 

How to detect and how to remove moisture were points 

especially covered. 

Conduit Construction—Recommendations of Na- 

tional Electric Contractors’ Association. 

It is evident that the tendency of the times on the part 

of architects, engineers, inspection departments and muni- 

cipal authorities is toward the requiring of metallic conduit 

for the installation of wires in buildings. Recognizing 

this tendency, the National Electrical Contractors’ Asso- 

ciation, through its executive committee, has been work- 

ing on the preparation of reliable data in regard to the 

proper size of conduit to be used in installing wires and 

cables. The recommendations of this committee is now 

available in the form of charts. 

The charts show the conduit and conductors in full 

size, and the prints are made from plates so that there can 

be no variation in size, and the sheets are mounted on 

heavy board with an eyelet at the top for convenient 

hanging. In addition to showing the size conduit needed 

for such combination of wires, the charts give the actual 

external diameter of the conduit, and the carrying capacity 

of the wires shown. The complete set comprises six 

charts, and give proper sizes of conduit for one, two, three, 

four and convertible three-wire systems; combinations of 
duplex wires in sizes number ten, twelve, and fourteen B. 

& S. Gage; single wire combinations of number 14 B. & S. 

wire up to ninety wires; combinations of number 16, num- 

ber 18 B. & S. fixture wires up to one hundred and fifty 

wires, and combinations of telephone wires up to fifty 

pairs. This covers practically all of the data required for 

the installation of wires and conduits, and presents it in 

a form most convenient for use. The table here shows the 

data contained on one of these charts for 2-wire systems. 

The advantage of a standard system is self-evident 

from the standpoint of the architect, engineer and con- 

tractor, and it is the hope of the National Electrical Con- 

tractors’ Association that those having to do with the in- 

stallation of conduits will accept the charts as prepared 

and write into their specifications that, “the sizes of all 

conduits shall be the N. E. C. A. standard.” The National 

Electrical Contractors’ Association has borne the work and 

expense of the preparation of these charts and in the in- 

terest of standardization is prepared to furnish them at the 

actual cost of producing them, and will forward a set 

securely boxed on receipt of $2.25. Orders for them or 

requests for further information should be sent to H. W. 

Morton, secretary, 41 Martin Bldg., Utica, N. Y. 
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New Business Methods and Results 
Representing Interests of Central Station, Electrical Jobbers, Dealers and Contractors. 

A Review of Work Done and Plans for Future. 
Before laying before our readers the topics to be taken 

up in this section of SourHEeRN ELEcrriciAN during the 

next few months, we may profitably devote a little space to 

a review of the subject-matter which has been treated thus 

far. Our discussions up to this time have been very 

largely general in nature, endeavoring to cover, as nearly 

as possible, the entire field of central station activity. The 
subjects which we have taken up may be divided into two 
general classes. First, those relating to the central sta- 
tion itself as an organization, taking up the functions of 
the different departments, and secondly the relation which 
the central station bears to the manufacturer, the electrical 
contractor, its competitors, its customers, the constituted 
authorities, and to the publie at large. 

This section devoted to New Business Methods and Re- 

sults was started in the April, 1912, issue and in that num- 

ber the relation between the central station, the contractor 

and the manufacturer was treated. This discussion brought 

out interesting facts and while there were a number of 

different opinions expressed, the general feeling of the con- 

tributors seemed to be that the field of operation of the 

parties concerned could be quite definitely defined and that 

what is needed most just now, is co-operation, or rather 

a willingness to co-operate, ihstead of a quibbling over 

things which are or which should be forever settled. This 

co-operation is not only desirable, but necessary for the 

development of the entire electrical industry. 

The relation of the central station to its competitors has 

not so far been treated except in a short editorial regard- 

ing isolated plant competition. We intend in this num- 

ber to present some additional matter on this subject, and 

trust that it will call for comments from those who are 

interested. 

Another share of our discussions has been devoted to 
relations with the public and with the customer. First, as 

regards general matters of public policy, including a con- 

sideration of the duties and privileges of a public service 

corporation in those relations which the name indicates 

and secondly the general character of the service which is 

designed and required to keep the favor of the public. 

The questions of public policy and of good service are cap- 

able of considerable expansion, and detailed treatment. For 

this we must look largely to our readers and contributors, 

and hope to receive any thoughts which may have any 

bearing in their minds on these subjects. 

The more specific questions of business getting, as might 

be inferred from the very name and aim of this depart- 

ment have been and will naturally be kept well to the front. 

So far we have considered wiring campaigns for resi- 

dence business, summer campaign for irons and other ap- 

pliances, schemes for Christmas business, and have touched 

upon the questions of advertising and display as aids to 

direct solicitation. Some little space has been devoted to a 

consideration of the internal organization of the central 

station, particularly as regards the commercial depart- 

ment, having considered in one article its general fune- 

tions, and in another its organization and methods more in 
detail. 

The commercial side of the rate question has been rather 

fully treated and was the subject of a number of interest- 

ing communications. While there were many individual 

opinions expressed, there appeared to be an underlying 

feeling of unanimity in regard to certain basie principles, 

indicating that opinion on the rate question is becoming 

somewhat crystallized. It is quite well recognized taat 

the separation of the fixed and variable charges forms the 

only accurate basis for rate-making, the only difference of 

opinion being as to how to express these factors simply, 

yet equitably. The discussion however, seemed to be in- 

complete in that the technical considerations were more 

prominent than the commercial, and also in that there was 

too little interest taken in the controlled flat rate, which is 

proving itself to be one of the biggest business-getters in- 

troduced in the history of electrie lighting. Evidently it is 

a difficult matter to get away from the scientifie and techni- 

cal point of view in dealing with rates. 

PLANS FOR THE FUTURE. 
During the next few months it is our intention to treat 

some of the commercial central station subjects somewhat 

more in detail. For instance, we shall take up specific 

methods of getting business and the overcoming of compe- 

tition, to be illustrated with examples from actual experi- 

ence. The different classes of business, such as residence, 

commercial, power, signs, ete., will be considered sepa- 

rately. We will also take up in detail the questions of ad- 

vertising and display. As regards organization we shall 

endeavor to show the advantages of system as applied to 

commercial department records, and to give some methods 

which have been tried and found effective for increasing 

the efficiency of a selling organization. We will also con- 

sider the fields to be worked by the specialist on power, 

illumination, electric advertising, etc., showing what can 

be done by making a special effort to secure these classes 

of business. 
Herewith is a tentative schedule for the first six 

months of 1913, showing the topies assigned for each 

month. We hope that our readers will study this sched- 
ule, enter into the spirit of it and submit ideas or the re- 

sult of experience. If, on the other hand, information 

along certain lines of work not set forts is desired, the 

editors of this department will be glad to know about it, 

and render every assistance. 

January. The relation to competitors and the manage- 

ment of combination gas and electric properties. 

February. The nature of contracts, policies in regard 

to deposits, billing, service charges, extensions, ete. 

March. Handling of complaints and delinquencies. 

Points of contact with the customer. 

April. Spring campaigns for current consuming ap- 
> 
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How to make the summer day-load profitable. 

May. The opportunities for a special power engineer 

in the average central station field, and in the field of a 

transmission company. Nature of his work, and cases 

where profitable results have been secured. 

June. The field of the illuminating engineer. Nature 

of his work and the results such men are accomplishing. 

pliances. 

Central Station Competitors. 

The competitors of a central station in the lighting 

field, barring those unfortunate cases where there are two 

or more electric light companies in the same community, 

are principally oil, gas, gasoline, and acetylene. Of these, 

gas including both the natural and the artificial, is the 

only one exploited by a public service corporation and is 

therefore practically the only organized opposition that the 

central station has to meet. The use of oil, gasoline or 

acetylene is altogether an individual matter, the only semb- 

lance of any concerted action coming from the manufac- 

turers of gasoline lighting, or acetylene lighting appara- 

tus. Of these factors, we may safely neglect acetylene al- 

together as only in rare instances does it come into direct 

competition with electricity. The cost of light as produced 

from calcium carbide is in nearly all cases greater than that 

of electric light with tungsten lamps, and the advantages 

of convenience, safety and cleanliness are all on the side 

of electric light. 

Gasoline, while not a serious competitor in the sense 

that it has been able to take any large quantity of business 

from the central station, is nevertheless quite active in 

some places. The place it does oceupy has been secured 

principally on account of a very low operating cost, for 

gasoline gas when used with mantles, is by far the cheap- 

est form of light in existence, being only approached by 

natural gas. There is, however, offsetting this advantage, a 

considerable disadvantage in the necessity to start the pro- 

cess of vaporization each time the light is required. This 

renders it unsuitable for any purpose besides lighting 

stores, halls, or places where the whole equipment can ‘be 

started and extinguished together. Another very serious 

objection to the gasoline system is the danger incurred in 

its careless use. The danger is not particularly in refer- 

ence to the lamps or generating system, but that which is 

inseparable from the storing and handling of gasoline. It 

would seem therefore, that a trithful, candid presentation 

of the facts should be able to eae competition from this 

source at a minimum. 

Oil is not a serious Gonipeuior ‘of electricity, since the 

great advanitages of electric light are so manifest that 

most users of oil quickly discard it when they can get 

electric service. Electric light, with tungsten lamps, when 

compared with the larger types of kerosene lamps is chap- 

er than kerosene, so that practically the only objection that 

can be made by the user of oil, is in reference to the cost 

of installation. 
The gas interests are well organized, and many places 

are conducting very aggressive campaigns in competition 

with central stations. It is indeed curious that gas and 

electric lighting have each been greatly and simultaneously 

improved in efficiency by the discovery and introduction 
of new devices such as the incandescent gas mantle, and 

the metallic filament lamp. Each of these have represented 

about the same degree of improvement, so that while it was 

a neck and neck race between the open gas flame and the 
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old carbon lamp, so today it is about even between the 

tungsten lamp and the latest types of inverted gas mantle 

lamps. The newer forms of electric light are vastly bet- 

ter than the old gas burners, and vice versa. The Wels- 

bach reflex oilers are just as superior to the old types of 

electric light. 

As the commercial situation now stands, the problem is 

largely one of salesmanship, as is shown by the fact that in 

a town where one interest is well organized and the other 

is not, the business will be found divided just about pro- 

portional to the effort put forth to get it. The electric 

lighting companies in the face of active gas competition 

are thus required to keep a sufficient force of trained so- 

licitors in the field and take advantage of all the argu- 

ments in favor of electric service. As regards the ab- 

stract merits of the illuminants, the central station cer- 

tainly has the better end. The convenience, cleanliness, 

safety, and coolness of electric light are well known, and 

unless handicapped by cumbersome rates, these arguments 

should suffice to get the business. Gas has, if anything, 

the advantage in the way of cheapness, and has usually a 

further advantage as a first-comer, since it was customary 

to pipe buildings, some time before it was the usual thing 
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to wire them. Gas has a further advantage that gas man- 

tles are very cheap, while people are yet hardly used to 

paying for tungsten lamps even though the cost for the 

smaller units is on a very popular price basis. The com- 

parison yet in the minds of the public generally is really 

to some extent between the gas mantle and the carbon fila- 

ment, which is a handicap to electrical development which 

must be overcome by educational methods. Until such a 

time the competition between gas and electricity is ren- 

dered very keen, because they are so evenly matched. Fig. 

1 represents graphically the relative costs of the illuminants 
that have been considered. 

With the centralization of capital, an increasing num- 

ber of properties are found in which the electric and gas 
interests are consolidated. ‘This presents a new problem in 

the handling of new business campaigns, under such con- 

ditions. To cease all efforts for new business because of 

a monopoly would be foolish, and to spend large sums of 

money in wasteful competition would be equally so. A 

little study of the field will show that there are large op- 
portunities for business along either line which ean not - 

well be taken by the other, and that in order to get the 

best results and secure all the business possible, each line 
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must be developed systematically and in a measure, inde- 

pendently. 

As regards the best organization in such cases, there 

are a few concerns in which the same solicitor handles both 

classes of business; there are others in which both are 

handled from the same office and under the same man- 

agement, but with different solicitors. The majority, how- 

ever, appear to have separate departments altogether, with 

separate heads, but both responsible to a single general 

manager. This is doubtless much the best plan when it can 

be adopted, for it leaves each department free to work up 

the business to the best advantage. The first plan is not 

good because it encourages the solicitor in assuming an ar- 

bitrary attitude. He thinks that it matters little partic- 

ularly which illuminant he talks up, the customer must have 

light, and the revenue all comes to one company in the end. 

The second plan of having both kinds of solicitors in the 

same department is too apt to create internal friction, 

and working at cross-purposes. The combination proper- 

ties are usually found in good sized cities where there is 

every opportunity to form separate departments, and the 

fields have less chance to overlap materially to a disadvan- 

tage. 

The principles discussed here will cover the sale of ap- 

pliances, electric and gas, and there should be no more con- 

fusion about this business than about the sale of the serv- 

ice. The electric division will of course, put out electric 

irons, while the gas department will just as vigorously try 

to place gas irons. The fact that different solicitors from 

the same company work in real competition will of course 

fool no one, yet it is good for the men. It sets a pace for 

them, and in effect, as long as eare is taken to prevent 

the friction of wasteful competition, it will stimulate both 

branches of the business. 

Regarding street lights, there is very little real compe- 

tition. There has been no development in_ gas lighting 

which can approach the luminous are in its effect upon 

street illumination. We have, it is true, a few gas “white- 

ways,” and others may spring up here and there. Small 

towns and the outlying sections of cities are often lighted 

by incandescent gas lamps on low posts, set: three or four 

to the block, and for this purpose they are much better 

than are lamps a block or so apart, often defeating their 

purpose by their very brilliancy. In general, electricity 

controls street lighting, and we see no evidence of any 

sweeping change in this respect. 

It should be hardly necessary to say anything about the 

ethies of competition. All competition is more or less 

wasteful, but under our present economic system it is 

bound to exist and while it can not be prevented, we can 

at least use our influence to lessen its abuse. The securing 

of all business should be by fair means, guarding against 

taking advantage of competitors, whether by untrue repre- 

sentations, or even in disparaging remarks, though they 

may be true. It is very doubtful if any real good is ever 

aceomplished by such means. A consideration and appli- 

cation of the Golden Rule in dealings with competitors, 

together with an assurance to customers of a square deal, : 

will result in a goodly share of the available business. 

When rival electric light companies occupy the same 

field, the action to be taken in regard to new business mat- 

ters depends entirely upon the circumstances. If a union 
is possible, it should by all means be effected. Duplica- 

tion of equipment and distributing system represents a large 

waste to no purpose. Tf a union can not be effected, the 
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only plan is to put out a strong soliciting force, and with- 

out putting any undue pressure upon the customers of the 

opponent, scour the town for every non-consumer, at the 

same time strengthening the position with the public. The 

opportunity for a merger will soon appear. 

In the ease of municipal competition the problem is 

different. Usually it is the fault of the central station that 
the municipal plant exists. Most plants of this kind are 

a protest against high rates, poor service, or both, and 

could have been prevented. However, and fortunately, the 

average municipal plant is not a howling success. Many 

-of them have failed utterly, many more are just hanging 

on and extremely few are making money. These remarks 

are not directed willfuly against municipal ownership in 

the abstract, yet it is a sad fact, too true, that it seems 

impossible to get any set of men enough interested in civic 

matters to manage a public enterprise as efficiently as they 

would their own business. Whether conditions may 

ehange very much in the future, of course, we can not 

foretell, at present conditions are on the side of the cen- 

tral station. A. G. Rakestraw. 

Washington Devereux, Electrical Engineer, Philadelphia Fire 
Underwriters’ Association, On Co-Operation Between 
Electrical Inspéctors, Central Stationsand Contractors. 

Editor Southern Electrician: 

An article that particularly interests the writer in your 

November issue is one entitled, “Better Electrical Con- 

struction and How to Eliminate the Political Inspector.” 

Well, I know some political inspectors who are mighty good 

and very capable men. I know some underwriter inspectors 

of whom I can say the same, and then again I know sonie of 

whom I do not care to say anything about. However, 

having been moving along co-operative lines for more 

than a year I have had in mind the formation of a society 

which will carry out the direct principles of Jovianism, 

namely, co-operation. For the last six or seven years I 

have been holding meetings of the inspectors of our de- 

partment every two weeks, on the second and fourth 

Thursday of the month. The meetings are called for seven 

thirty, and adjourn about ten thirty p. m. The object is 

to familiarize the inspectors with the code so that in rul- 

ing on jobs there is small liability of an inspector in one 

section of the city ruling differently from an inspector in 

another section of the citys 

Three months ago I requested the inspectors and the 

district managers of the Public Service Corporation, which 

is the Philadelphia Electric Company in this city, to at- 

tend our meetings, also the municipal inspectors and the 

electrical contractors. The contractors were also asked to 
invite their superintendents and foremen, or any of their 

mechanics whom they thought would be interested in a 

meeting whose object was co-operation. At these meetings 

we talk over the Code and regulations, ask for suggestions, 
how the underwriters’ inspectors can best co-operate with 

the interests and how the various branches of the elec-. 

trical industry can co-operate with a view of building up 
the electrical industry in our territory. These meetings 
have proved most interesting and instructive. They are 

called in the offices of the Fire Underwriters’ Association, 

and at the last one we had seventy-five present. A num- 

ber were unable to attend the meeting, as the room was 

not large enough, the seating of seventy-five persons being 

the capacity of our board room, and the Philadelphia 
Electrie Company, through President Joseph B. MeCall,. 
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has very kindly advised us that they would give us the use 

of their library on the sixth floor of their building at 

Tenth and Chestnut streets for future meetings. 

It is my belief that in bringing all the electrical in- 

terests together and talking over matters once a month, 

explaining blanks and forms used by the inspection de- 

partment, how they should be properly filled out and the 

necessity of properly following instructions in order to 

facilitate not only office work, but the ultimate result, name- 

ly, of having current properly introduced in the building, 

also the expJanation of blanks made for the application of 

current from Public Service Corporation, and office and in- 

spection practices, the methods of making electrical installa- 

tions, ete., will be most beneficial to all interested. 

A question box is provided and questions between meet- 

ings are taken up by a special committee and answered to 

their satisfaction, and are read at the subsequent meet- 

ing. Sections of the National Electric Code are read at 
the meeting and their meaning explained, as for instance, a 

contractor or a mechanic will ask under Rule 1-B, “What 

do you mean by hazardous process?” Then such processes 

are explained, as for instance, he is told that in saw mills, 

eandy factories, flour mills, or in fact in any establish- 

ment where vegetable dust and finely divided particles are 

floating in the air, such processes are defined as “extra 

hazardous.” Such a paragraph and explanation may take 

up the greater part of an evening, but the time is surely 

particular style. 

fact in discussions. All published matter is paid for. 

WIRING FoR STARTING AND RUNNING OF INDUCTION Moors. 

Editor Southern Electrician : 

(342) There has been considerable discussion in the 

writer’s section on the subject of wiring small 3-phase mo- 

tors. The sketch shown here brings up the points in ques- 

tion. Are the shut taps (a), (b) and (c) from above the 

main line fuses to the bottom of the double throw switch in 
Motor 

Up to SH. 

CONNECTIONS FOR STaRTING AN INpucTION Motor. 

accordance with the code rules? If not, what are the re- 

quired changes to comply with the code and the reasons 

for such changes if required? J. M. 8. 

CONNECTIONS TO SwiTcHBOARD FOR ComMPpouUND MACHINE. 

Editor Southern Electrician: 
(343) The writer shows here the connections for a 
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well spent, and I know that you will agree with me that 

such work in five years’ time will show.a marked improve- 

ment in methods of installation because a mechani¢ will 

not only understand the requirements of the Code as to 

installation, but he will understand the “why” of the rnle, 

the ultimate result being high-grade efficiency on the part 

of the mechanic as a result of proper training. 

A Device Committee to examine and explain all rew 

devices pertaining to our work and get as much data as 

possible relating to these devices. A Membership and At- 

tendance Committee, whose duties are obvious, with the 

addition that they welcome and introduce the members to 

each other, and promote good fellowship. A Papers and 

Meetings Committee to arrange for papers, meetings and 

subjects for discussion. A Library and Reference Coin- 

mittee, to look up all press articles, good books, references, 

etc., pertaining to our work. A Tabulated Data Commit- 

tee, to tabulate such data and put same in a handy and 

concise form for use, such as greatest number of wives in a 

conduit of a given size, motor leads, ete. It wonid seem 

to me that this committee would fill a long-felt want, as 

there seems to be a difference of opinion about some of 

the most common things in our work. A Relations Corm- 

mittee to take up with other societies, associatioas, ete., 

such practices as we may deem advantageous to the indus- 

try. We think we have started something worth while 

and we eall ourselves The Electrical Conference. 

» 

Questions and Answers from Readers. 
A We invite our readers to make liberal use of this department for the discussion of questions as well as for obtain- 
ing information, opinions and experiences from other readers. Answers to questions or letters need not conform to any 

All material is properly edited before publishing it. 
letters are solicited, however, the editors do not hold themselves responsible for correctness of statements of opinion or 

This department is open to all. 

Discussions on the answers to any question or on 

compound wound generator as are found in electrical books 

and the catalogs of manufacturers. It is found in some 

cases that the diagrams show the field rheostat connected 

—/ 

= 
CoNNECTIONS FoR ComPpouUND WoUND GENERATOR. 

between the field and the line switch and sometimes con- 

nected between the field and the armature terminal as shown 

in the dotted connections of the diagram. I would like to 
know which connection is preferable and the reasons for 

or against either connection. Also, it is found that the 

ammeter is in most cases shown connected in the positive 

side of the circuit. Is there a reason for this? The writer 

has thought that this is done so as to protect the instrument 
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from the sudden rush of current through it when the load 

circuit was closed, that is, the load acts as a brake on the 

current and the instrument thus stands protected to a cer- 

tain extent more on the positive than on the negative side. 

If this reasoning is not correct, the writer will like to know 

it. M. M. R. 

CoMPARISON OF SHUNT Motor AND WarrHouR Mprer 

OPERATION. 

Editor Southern Electrician: 

(344) The commutating type of watthour meter is of- 
ten compared and referred to as a type of shunt motor. It 

is well known that the ordinary shunt motor will increase 

in speed if the field current is decreased. It is also well 

known that if the field current of a commutating watthour 

meter be decreased that the dise of the meter will also de- 

crease in speed instead of increase. It would seem, there- 

fore, that the operation of the meter and motor contradict 

the shunt motor principle. Perhaps some reader can ex- 

plain this confusion in the next issue. Also please explain 

why no iron or steel is used in the magnetic cireuit of the 

meter as is the case with the motor. ist, iy, 1D} 

Cost or Various Typss or A. C. GENERATORS. 
Editor Southern Electrician : 

(345) The different types of alternators of same ca- 

pacity, that is, the high speed, low speed, belted and direct- 

connected machines, vary in price. What are the factors 
entering into this variation in price and what are the com- 

binations of such to give the lowest priced machine and 

the highest priced one? W. F. Still. 

TRANSFORMERS SIPHONING Om. 
Editor Southern Electrician: 

(346) The writer is having considerable trouble with 

transformers siphoning oil at the bushings where the leads 

come through the case. Even with the insulation stripped 

off at the bend of the lead there is still some siphoning. If 

any reader can advise how to overcome this trouble it will 

be appreciated. A. R. #H. 

Size oF TRANSFORMER FOR INDUCTION Motor. 

Editor Southern Electrician: 

(347) I would like to request that some one submit for 

publication in the Question and Answer section of SouTH- 

ERN ELECTRICIAN either a formula or a table showing how 

to determine the most economical size of transformer to 

use with the different sizes of motors. The table or form- 

ula should cover or apply to both single and three-phase 

motors of sizes from one to 50 horsepower. On 3-phase it 

is desired to know sizes for use of both two and three 

transformers. W. C. C. 

Types oF LightNING ARRESTER FOR SHORT DISTANCES. 

Editor Southern Electrician: 

(348) Kindly advise through your columns the type 

of lightning arrester that is now considered the best suited 

for small plants up to 500 kw. and transmitting a distance 

not more than 5 miles. The arrester must be suited for 

operation on circuits of low power factors. M. R. R. 

WHAT Is A WATTMETER CONSTANT? 

Editor Southern Electrician: 

(349) I would like some reader to explain what a 

wattmeter constant is. Where is it found on the meter? 
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Also give reliable method for testing recording wattmeters. 

Davis B. 

Starting a Motor From Three Points. 

No. 330. 
Editor Southern Electrician : 

In reply to question No. 330 on starting a motor from 

3 points, I offer the accompanying diagram. In this sketch, 

M is a three-phase motor, A and C are double pole, double 

throw switches, while B is a four pole, double throw 

switch. Two double pole, double throw switéhes may be 
used at B by properly connecting the handles so that the 

switches can be operated together. 

Ans. Ques. 

DiacrRaM ror StarTING 4 Motor From 3 Pornts. 

The diagram needs no explanation except to state that 

the switches must always be left in the closed position 

either to the right or the left. The operation is as follows: 

Say, for instance, that all three switches are closed to the 

left and the motor is not running. It may be started by 

throwing any one of the switches to the opposite position, 

and can be stopped from any one of the three points in 
the same manner. . 

As these switches only break two sides of the cir- 

cuit, a three pole switch and fuse block should be placed 
between this wiring and the line. Fred P. Brien. 

Starting a Motor From Three Points. 

No. 330. 

Editor Southern Electrician : 

In answer to question 330 in the November issue, I wish 

to submit the following diagram for starting or stopping 

a three-phase motor from three or more points. Two tripple 
pole, double throw switches and three double pole, double 

throw switches are required to start from three points. The 

Ans. Ques. 

double pole, double throw switches should be set in a row - 

and a bar fastened to the handles or the insulating strips 

across the blades so it will be necessary to work all three 
switches at the same time. 

SRD EM @ i Sepa. 
Switch Switches Suen 

CONNECTIONS FoR STarTING A Moror From 3 Pornrs. 
If the motor is running, it may be stopped at either one 

of the three switches. If switch No. 1 is opened to stop 

the motor, it must be closed in the opposite direction so 

the motor can be started from another point if desired. By 
referring to the diagram, it will be seen that all switches 

must be closed in one direction or the other whether the 

motor is running or not. 

If it is not objectionable to have one wire connected 

direct to the motor, an arrangement using five double pole, 

double throw switches can be used, which will cheapen the 

installation. A. L. Utz. 



January, 1913. 

Starting a Motor From Three Points. 
Editor Southern Electrician : 

In answer to Question No. 330, in the November issue, 

the accompanying diagram shows the wiring and connec- 

tions necessary for the control of a 3-horsepower, 3-phase, 

220-volt motor, from any one of three different locations. 

The three switches, marked A, B, and C, in the diagram 

® should be located at the points from which it is desired to 

control the motor. The motor can then be started or stop- 

ped by reversing the position of any one switch, regard- 

less of how the other switches are set. In operating with 

this connection, it is necessary that all switches be closed 
in one position or the other, and not be left standing open. 

The choice of switches for any given location should be 

made with a view to saving wire, since there are twelve 

wires between Switches B and C, and only six wires be- 

tween A and B. 

a oe ial | re aap 0 en es 

Pea 
From Generator 

WIRING SCHEME FOR STarTING Motor From Ture Pons 
R&GAhDLESS OF PosITION OF SwitcHES Ir CLOSED. 

Since a 3-horsepower induction motor may be thrown 

on the line at full voltage, without damage, no starting de- 

vices are necessary. One three pole, double throw knife 

switch and two six pole double throw knife switches com- 

prise the entire equipment (excepting wire), assuming that 

the switches are mounted and equipped with terminals on 

the different contacts. The phase rotation of the currents 

in the three wires to the motor is the same as in the three 

wires from the generator for all positions of the switches, 

Z hence the direction of rotation of the motor will always be 

the same. C. S. Stauffer. 

Induction Motor Wiring. Ans. Ques. No. 340. 
Editor Southern Electrician: 

I have examined the wiring diagram shown with Ques- 

tion 340 of the December issue, and have worked up another 

diagram which I believe answers the questions by J. G. 

My diagram is shown by the side of the original diagram 

so that the changes can be compared. In studying T. G.’s 

wiring I note that the terminals at the motor are numbered 

in order from 1 to 6, and that the connections to the line 

are in the order 4, 5, 6. In tracing out the connections to 

the line switch it is found that the order of the line wires in 

the diagram reading from left to right is 4, 6, 5. In view 

of the fact that the numbering at the motor is probally . 

correct, it is to be supposed that either the connection from 

the terminals 5 and 6 to the line above the running side of 

the switch were changed by mistake in making the sketch of 

connections or that the direction of rotation of the motor 

has been changed at some time by changing these connec- 
tions. In the diagrams shown the connections are made 

assuming that the order of connections at the motor is cor- 

rect and that the proper connections from the motor will 

give the right direction of rotation. If these changes are 

made and the rotation is not correct, changing connections 

marked 5 and 6 at the motor will give the reverse rotation. 
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It is a difficult matter to endeavor to explain why the 

connections as shown by J. G. were made other than to say 

that the wireman who connected the motor knew little 

about induction motors and simply made changes in the 
connection until the motor would operate and in this case 

he happened to change the phases in one place so that the 

relation through changes in another made the motor run. 

Since the Westinghouse CCL motor is a polyphase type 

the cireuit on which it should be connected would have 220 

volts between any two wires. The meter would register 

the power consumed if the series transformers are con- 

nected as shown only when the circuit is balanced as far as 

load is concerned. It is usual to connect the transformers 

in the outside lines and take voltage, between the middle 

wire and each outside as is shown in the diagram I have 

drawn. 

Series Trans. 

Motor Termina/s 
Original Wiring 

ORIGINAL AND CORRECTED WIRING FOR INDUCTION Moror. 

Corrected Wiring 

The reason for the wiring at the switch mentioned, that is, 

the short circuiting of the starting side, is to make pos- 

sible a star connection of the windings when starting. When 

running and the switch on its upper terminals, the windings 

are connected in delta. The star connection makes possible 

a reduction of current per phase in the proportion of V/3 

to 1 as compared with the current when started with a delta 

connection. The throwing the windings in star is practi- 

eally equivalent to a series connection while the delta ar- 

rangement compares with the multiple arrangement. This 

form of starting gives about 75 per cent of full normal 

torque and is not recommended for motors larger than 5- 

horsepower. An interesting discussion on this form of 

starting is given by Mr. W. R. Bowker in his article on 

page 111, of the March, 1912, issue. This is one of a se- 

ries on induction motors which it would be well for T. G. 

to secure. In regard to connecting the wattmeter, it would 

also be advisable for T. G. to read the articles recently pub- 

lished by Mr. Peck in SourHerN Execrricran. [I refer es- 

pecially to page 191, of the June, 1912, issue, taking up 

polyphase wattmeter connections. Alex. F. Willis. 

[Mr. Willis is right in regard to the diagram and the 

order of connections. In the sketch furnished by T. G. 

with the question, the connections from motor terminals 5 

and 6 were made to the middle and left outside wire above 

the running side of the switch and not from terminal 5 to 

the left outside and 6 to the middle as shown. This error 

was made in preparing the drawing.—Ed. ] 
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Operating Motors From 3 Points.. Ans. Ques. No. 
Editor Southern Electrician: 

The diagram shown here gives the connections for op- 

erating a motor from three points. The upper connections 

show the use of knife switches while the lower shows the 

OP.OT Kafe 
Seiten 

Connections vaing kmte switches. 

Connections vsing Snop switches 

CONNECTIONS FOR StTarTING Motor From 3 Pornts. 

use of snap switches. This latter scheme will probably be 

best suited for small motors. H. D. Wheeler. 

Design of Small Electric Furnace. 
Ans. Ques. No. 332. 

Editor Southern Electrician: 

It is quite possible to construct a furnace to be heated 

electrically according to the requirements given by T. E. B. 

in the November issue, however since the furnace is small 

and the temperature high, it is very probable that the 
electrically heated furnace would not prove satisfactory or 
economical. I have given in what follows the calculations 
for the size and amount of resistance wire required: 

The heat required to raise and hold the air inside the 

furnace to 600 degrees can be expressed as follows: 

W X Sp. Ht. & (T-t) = B. T. U. = Heat in air 
at 600° F. 
5&8 (T-t) + Th = B. T. U. = Heat lost by radia- 

tion. 

3400 B. T. U. = 1 Kw. Hr. 
Therefore, 

[W X Sp.Ht. & (T-+t) Th + 5 x S (T+)] + [3.4 x 
Th] = watts of electre energy required to hold the inside 
temperature of the furnace at the required temperature or 
600 degrees. In this equation W equals the weight of air 
in the furnace to be heated, one eubie foot which at a tem- 
perature outside of 62 degrees F is .076 pounds. Sp. Ht. 
is the specific heat of air in this case at constant pressure 
or 0.237; t is the temperature inside the furnace or 600° F. 
In the second part of the formula, the one for radiation, 
the constant 5 is B. T. U. per sq. ft. per deg. F. differ- 
ence in temperature per hour; S is the sq. ft. of radiat- 
ing surface of the furnace chamber in this case a cube 
whose edge is one foot giving a radiating surface of 6 
square feet. T and t as noted above and Th the thickness 
of the furnace walls taken as 8 inches. Substitute these 
values in the formula, we have, 

[.076  .237 (600-62) KX 8+5xX6X (600-62) ] — 
[3.4 & 8] = 595 watts required. 

Since a 110-volt cireuit will be used 595 — 110 = 5.4 
amperes and a wire must be selected with this value as the 
carrying capacity. Since all the electrical energy supplied 
the heating unit must be dissipated as heat, it can thus 
be accounted for electrically as ’R. Thus ’R — watts 
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used by heating element. Substituting the values for 

I and watts required, the resistance of the wire can be 

found. 

(5.4)*R = 595 
R= 20 ohms. 

From a Nichrome wire table, it is found. that No. 18 

wire at a temperature of 575 has a carrying capacity of, 

5.9 amperes which is ample for this case. This size of 

wire has a resistance per 1,000 feet at 575 degrees F of 

415 ohms. Therefore, (1,000 20) + 415 = 48 feet of 

No. 18 wire required. 

In regard to a comparison of heating the furnace by 

gas and electricity, since no particular gas was referred to, 

we wul assume a gas of 700,000 B. T. U. per 1,000 cubic 

feet. Since 1 kw. hr. is equivalent to 3,400 B. T. U., then 

700,000 —- 3,400 — 206 or the kw. hrs. equal to 1,000 — 

cubic feet of gas from a heating standpoint where all the 

heat is used to raise the temperature of the surrounding 

air. It is thus seen at the rate given by J. Hl. B. for elec- 

trical energy, 5 cents per kw. hr. the cost of 206 kw. hrs. 

is $10.30, while the cost of 1,000 cubic feet of gas is 75 

cents, a comparison which is not at all favorable to elec- 

trical heating. However, since the furnace takes prac- 

tically 0.6 kw. per hr., it would cost for an 8-hour day 

about 25 cents to operate it with absolutely no attention 

and an assurance that the heat is constant when once set 

for the proper temperature, which in some work may be 

a consideration of value. Wm. 8. White. 

’ 

Changing Compound to Differential Motor. Ans. 
Ques. No. 341. 

Editor Southern Electrician: . 

In answer to question No. 341 by Mr. A. C. H. Gen- 

erally speaking, a cumulative compound motor would not 

run successfully as a differential motor by simply revers- 

ing the series fields, owing to the fact that there are usually 

so many turns in the series coils that the field would be « 
weakened to such an extent that the motor would have a 

tendency to increase in speed considerably as the load was 

increased, and would take an enormous current. 

If Mr. A. C. H. has a motor he wishes to change to dif- 

ferential, I would suggest, if it is a multipolar machine, 

with coils on each pole, that he cut out alternate series coils, 

and reverse the remainder, or if it is bipolar reverse one 

and eut out the other. If this should still weaken the field 

too much, connect a shunt across the terminals of the se- 

ries coils to carry a portion of the current. The proper 

proportion for the shunt he can determine by trial. 

C. A. Harman. 

Tubes for Electrical Work. 

Editor Southern Electrician: 

In Fig. 1 is shown the form of tube most frequently 

ased in electrical installations, and the accompanying table 
indicates its properties. These tubes can be obtained in 

many lengths, from the minimum given in the table, to the 
maximum. Usually the lengths increase by 14-inch inere- 

ments for the different sizes. For ordinary interior house 

wiring, a tube 314 inches long, 5-inch in external diameter 

and 5-16-inch internal diameter is most frequently used. 
When purchasing tubes, the buyer should be careful to 

see that those that he buys are, as a rule, straight. Crooked 
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tubes are hard to insert in holes bored through timbers, and 

if an effort is made to force them in, they are usually 
broken. If the tubes purchased comply with the under- 

vy tales ¢ 

fafa SSF | eater eee 1 pina teen bese 
Fig. 1. Sranparp Porcenain TUBE. 

writers’ suggestions, the chances are that they will give 

satisfaction for ordinary work. 
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DIMENSIONS OF Copr STANDARD UNGLAZED PORCELAIN 

TUBES. 

All dimensions are in inches. An allowance of one 

sixty-fourth of an inch for variations in manufacturing is 

permitted, except in the thickness of the wall. 
G. B. Scumipt. 

Porcelain Cleats for Supporting Electrical Conduc- 
tors. 

Editor Southern Electrician: 

Porcelain cleats are used to support electrical conduc- 

tors in dry locations. Where the conductors are exposed to 

dampness or to acid fumes, wires must be carried on knobs, 

because it has been found that the insulation resistance of 

cleats is too low for safety where dampness exists. Stand- 
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Fig. 1. Two anp THREE-WIRE PorRCELAIN CLEATS. 

ard porcelain cleats are glazed and in two pieces, as shown 

in Fig. 1. Wire grooves for two-wire cleats are 24% inches 
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apart. Cleats for either two-wires or three-wires are com- 

mercially obtainable, as indicated in Fig. 1 and in the ac- 

companying table. The three-wire cleats are used for 

three-wire, 110 and 220-volt systems, and sometimes for 

three-phase, 220-volt circuits. 

Taste 1. Approximate DIMENSIONS OF Two AND THREE- 

Wire PorceLAIn CLEATS. 

All Dimensions in Inches. 

For 
Sandard |No. of Size A B C D vee 
num ber wires Wires |heig’t |width length groove screw hole 

BEES 1 | 18-10 4% | % | 13/16 LA 8/16 
* 333% | | 4% | % | 1 3/16: | 3/16 

334 | 2 | 18-10|1% | % | 3 3/8 | 3/16 7/32 
3835 2 18-8 1% | % | 3 3/8 5/16 7/32 
336 2 18-10 | 1% | % | 3 3/8 3/16) | 7/32 

ft 3387 3 | See | Note] Bel |ow 
350 2 4-2 | 14% | % | 35/8 | 1/2 7/32 

*No. 3331%4 has no groove and of itself could not be used as 

a cleat. It is simply a flat piece of porcelain to be used in com- 

bination with No 333; the screw holes of the two corresponding. 

tNo. 887 is a three-wide cleat and can be made of the di- 

mensions of Nos. 334, 335 or 336. 

The type of cleat illustrated in Fig. 1 is seldom used for 

conduetors larger than No. 14, as it is not particularly 

‘strong and is apt to break at the groove if it is used for 

earrying large, heavy conductors. For supporting larger 

conductors, single-wire, two-piece cleats, as shown in Fig. 

2, are applied. A table of dimensions which were meas- 

B. anp D. PorceLAIN CLBEAT. Fie: 2. 

ured from samples under the writer’s direction, is given 

here and indicates the principle measurements. The type 

of cleat illustrated in Fig. 2 can be held to wood surfaces 

with round-head wood screws, and very often it can be ap- 

plied to the members in structural steel buildings by using 

stove bolts. B. THURN. 

Note:—Nos. 1 to 3 inclusive are regular cleats, (as tabulated) 

approved for 300 volts, and Nos. 8% to 4% regular cleats, (as 

tabulated) approved up to 550 volts. If cleats Nos. 1 to 3 are 

desired for service above 300 volts, “Style A’? should be specified, 
in which dimension I is 1 inch in every case. 

TABLE 2. DIMENSIONS OF ReGuuAR StytE B anp D PorcenaIn CLEATS. 

DIMENSIONS 

| B | re) | D E | RP G AGH 
» MIN. | acax, $ 

1 {328 14 to 16 Bi All v4 las cone 1 3/4 3/4” 5/8” STO 1/8)" ea ed a TG OL 

114/329 10 to 2 3/16 | 7/16 21/4 | 15/16 3/4 15/32 |1 5/16 |5/16 | 1 1/2 |1 3/4 .016 

2 2 to 0 3/8 1/2 21/4;11/16 13/16) 1/15/32 |1 5/16 \5/16 1 5/8 |1 3/4 .019 

214/330 0 to 3/10 {1/2 5/8 2 11/16) 1 3/16 i 17/32 |1 5/8 5/16 | 2 2 1/8 . 024 

3/0 to 

3 j331 200000CM 1/2 3/4 3.1/8 | Lite by3716>| 5/8 1°78 3/8 2 3/8 |2 5/8 .032 

200000CM to 
3144/3311 500000CM 3/4 1 3 3/16] 1 5/16 1 3/8 5/8 |1 15/16 |3/8 2 3/4 |3 . 049 

500000CM to ; 
4 |322 1000000CM_ |7/8 1 3/8 |3 11/16) 1 3/8 1 7/16 |11/16 |2 5/16 {3/8 2 7/8 |\3 3/8 .065 

4Y% 
1000000CM to ~ 

332%] 1000000CM to |1 3/8)1 15/16] 5 3/8 2 aL 15/16} 7/8 |3 5/8 9/16 | 3 3/4 |4 3/16| .164 
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New Apparatus 
The World’s Largest Electric Clock. 

The largest secondary electric clock in the world has 

recently been purchased and installed by the Edison Elec- 
tric Illuminating Company of Boston, Mass. The clock is 

a part of the electric sign shown in the illustration pre- 

sented here. It was designed and erected by Betts & Betts 

of 256 West 55th street, New York City. The sign, clock- 

dial and hands were furnished by the Federal Sign Sys- 

tem (Electric), of New York. Mr. J. H. Betts, president 

of Betts & Betts, describes the sign and clock mechanism 

in what follows: 

THE Worwpd’s Largest Euectrric CLock. 
“The sign is supported on a 40-foot by 50-foot frame- 

work carrying the word ‘Edison’ at the top im letters 8 feet 

high, and the words ‘Power’ and ‘Light’ at the bottom in 

letters 5 feet high. The outside diameter of the clock 

dial is 34 feet, the height of numerals on the face is 5 

feet, the lengths of the minute and hour hands are 18 feet, 

and 14 feet, respectively, and the decorative and lighting 

effects are obtained by 6,500 incandescent lamps of many 

colors. The general design represents mermaids disporting 

in a fountain surrounding the clock dial. The electric 

fountains on each side of the clock contains 1,480 lamps 

which are operated by a 68 cireuit high-speed flasher. 

“The operating mechanism of this large clock is con- 

trolled by a master clock which automatically closes an 

electric cireuit once every minute thus operating a 1-20 

horsepower motor which in turn moves the minute hand of 

the secondary clock through a space on its dial equal to one 

minute and then the motor is automatically eut out again. 

The operating mechanism is arranged so that when the 

master clock requires setting, through a synchronizer, the 

secondary clock is caused to indicate the same time as the 

master clock. This feature as well as a self-winding attach- 

ment for the master clock are features which have been 

perfected especially for clock signs of this character.” 

January, 1913. 

and Appliances. | 
Steel Taped Cables Versus Conduit System. 

Success in present-day engineering is measured not 
alone by strength and efficiency, for beauty is at last ree- 

ognized as a most essential element of the accepted design. 

Bridges and structures heretofore deemed satisfactory, if 

strong and serviceable, now create a storm of protest if 

the element of beauty is lacking. Likewise the appear- 

ance of street and boulevards is receiving a share of that 

attention which was formerly devoted to convenience and 

durability. Only a few years ago, our cities were in a maze 

of overhead wiring but now the wires have been placed un- 
derground in the larger communities; the smaller places, 

however, have been seriously hampered in their efforts to 

follow this praiseworthy practice because of the conside- 

able cost of conduits for underground systems. 

With the advent of steel taped cable, the way has been 

cleared for further progress along this line. Briefly, the 

steel taped cable provides an adequate substitute for the 

underground conduit system at a much lower cost. Its pur- 

pose is not to displace underground conductors in ducts 

where a permanent, flexible system and provision for suit- 

able future growth is necessary but rather to fill a partic- 

ular need for which the conduit system is neither adapted 

nor required. This field includes the smaller cities, sub- 

urban districts, parks, private estates and manufactur- 

ing plants where local conditions do not justify the ex- 

pense of a conduit system and where flexibility is unneces- 

sary. 
Southern and Western cities are considerably in advance 

in the installation of such underground systems. Austin, 

Texas; Galveston, Texas; Lansing, Michigan; Wausau, 

Wisconsin, and Warren, Ohio, are among those which have 

used steel taped cable in their ornamental street lighting 

systems. Kendallville, Indiana, and Henderson, Kentucky, 

have employed it in connection with the decorative lighting 

of their public parks. These cities have used a regular 

aces JM Park Ligutine Ustne Srret TAPED CaBiE, HEn- 

DERSON, Ky. 
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Fie. 2. Laying Sree: TaPep CABLE IN Parkway, Ken- 

DALLVILL, IND. 

lead-covered cable served with jute and tar over which are 

two winds of steel tape in reverse directions with still an 

overall serving of jute and tar as manufactured by the 

Simplex Electrical Co., of Boston, Mass. Other Southern 

and Western cities in which steel taped cable has been 

successfully used are Birmingham, Ala.; Denison, Texas, 

Manhattan, Kansas; Billings, Montana; Basin, Wyoming, 

and Casper, Wyoming. 

The experience of these cities has shown a material sav- 

ing in initial cost, due not only to the cost of the cable 

itself but to the difference in the time and labor of con- 

structing a conduit system and drawing in the regular lead- 

covered cable in the ducts over the installation of the steel 

taped cable. While plans and expert superintendence are 

essential in the construction of a conduit system, the steel 

taped cable is laid in a narrow shallow trench and the 

earth replaced. The service record of this ready-made 

eable-conduit system has been so satisfactory as to give 

assurance of its complete success in the work for which 

it has been adopted. 

Ward Leonard Enameled Resistance Units. 

The accompanying illustration shows the relative sizes, 

and methods of mounting the various resistance units man- 

ufactured by the Ward Leonard Hlectrie Co., of Bronx- 

ville, New York, and designed for the requirements of 

Warp LronarRD ENAMELED RESISTANCE UNITS. 
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telephone, telegraph, signal work, small rheostats, ete. 

Each of these units is composed of a porcelain tube wound 

with a special resistance wire of zero temperature coeffi- 

cient, the wire being held in place by a covering of vitre- 
ous enamel. These units are covered by patents and said 

to be the only commercial forms of high resistance having 

a material for which is claimed no temperature co-effi- 

cient. 

The copper connecting wires or terminal leads con- 

sist of round copper braids each composed of a large 

number of flexible copper wires. Grounding is prevented 

through the support of the most perfect insulating ma- 

terial. The manufacturers state that the finest wire when 

properly imbedded in the special enamel used for the re- 

sistance units is entirely free from any mechanical strain 
due to the heating and cooling and is perfectly protected 

against all oxidation or other chemical depreciation, such 

as is invariably met with when fine wires are exposed to 

the air or imbedded in many of the other insulating ma- 

terials that are often used. 

For a radiating capacity of ten amperes or higher, in 

such sizes the resistive conductor is made of a large num- 

ber of small wires braided into a wide flat open wire mesh. 

This braid has a practically zero coefficient and owing to 

its extreme flexibility, lies close against the tube, thus 

allowing a very perfect coating of enamel to be applied. 

With this type there is no spitting of molten metal as is 

often the case when wires having large ampere carrying 

capacity burn out. Should a burn-out take place with 

the resistive conductor described, each small wire will burn 

out separately and the same result will be found as would 

be the case with an enclosed type fuse. 

The units described here can be mounted in practically 

any desired manner and through an arrangement in banks 

any desired capacity can be secured. 

New Three Heat Cord Switch for Heating Devices. 

There are many electric heating devices now on the mar- 

ket that are designed to operate at several heats. Such 

devices as electric water urns, chafing dishes, heating pads, 

frying pans, table stoves, tailor’s irons, ete., are advan- 

tageously operated at a low heat, medium heat and high 

heat. For the convenient control of these devices The Cut- 

ler-Hammer Mfg. Co., of Milwaukee has augmented its 

line ‘of feed-through or cord switches by the addition of 

a three-heat brass shell type as shown in the accompanying 

illustration. This switch can be placed on the cord in the 

most convenient location for operation. 

There are two push bars each having a light and black 

button which operate twin mechanisms so arranged that 

the pushing of one light button gives low heat, while the 

other, operated alone gives medium heat. The shell is 

plainly marked so that the operator may know which but- 

ton to press for low and which, for medium heat. To get 

high heat both are pushed. The operation is positive and 

snappy, and one hand only is needed for the manipulation 

of the push buttons. As can be seen from the illustra- 

tion two conductor cord is required to connect to the socket 

THREE Heat Corp SwitcH. 
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or receptacle and three conductor cord is needed to connect 

the switch to the heating device. The. brass shell is fin- 

ished in polished nickel like the single pole cord switch, 

No. 7040. The rating of the new three-heat switch, which 

is known as No. 7044 is 6 amperes, 125 volts, 3. amperes, 

250 volts. 

Show Case Lighting in Stores. 

It is beyond the conception of the illumination engineer 

why the average central station man will jump at the op- 

portunity afforded for lighting a few feet of show win- 

dows when the showeases in most stores, presenting an 

area about ten times greater, are allowed to go unlighted 

JANUARY, 1913. 

flector system with a noteworthy increase in display effi- 

ciency. 
Ordinarily, four 25-watt lamps will suffice to satisfac- 

torily light. each eight lineal feet of case. But a very good 

rule ‘to follow for the proper showease standard of illumi- 

nation is approximately double the exterior general illumi- 

nation. Experience has shown that an intelligent considera- 

tion of these two figures will enable any central station so- 

licitor to make recommendations that can be safely relied 

upon to secure desired results, and assure in many in- 

stances much new business in a field which has as yet 
been only “scratched” on the surface. One of the most re 

cent methods introduced for lighting shaweases is the 

LiNOLITE REFLECTOR FOR SHOWCASE LIGHTING AND DEVICE For Honpina Same. 

and neglected. Consider this isolated instance, In a re- 

cently completed modern department store of the east there 

were only 250 feet of show windows to light; while the in- 

ferior of the store contained an aggregate of nearly 4,000 

lineal feet of cases, an opportunity for the sale of about 

16 times as much current. The average store does not have 

4,000 feet of showeases, however it does have a_ suffi- 

ciently large number to make a very inviting proposi- 

tion. Probably the current man would hesitate to believe 

at first reading that only from the 25 to 45 per cent of th 

stores of this country use any showease lighting at all. And, 

more a large proportion of the percentage is most inade- 

quately lighted, so that additional current could be judi- 

ciously used in connection with a properly designed re- 

Linolite system of illumination made by the H. W. Johns- 

Manville Co., New York, which consists of a tubular elec- 

trie light nearly a foot long with the filament stretched out 

straight. These lamps complete with reflectors only occupy 

a space 1% inches deep by 214 inches wide and can be 

easily attached to or detached from the case by means of 

spring clips. These clips are readily adjusted to the inte- 

rior of the showease and firmly support the removable 

shell in its proper. position. An ornamental or plain 

standpipe or wire conduit is then run down in a corner and 

through at one end of the ease into an outlet box under the 

base of the case. A single pole flush switch is usually pro- 

vided for the outlet box so that the lights of each ease may 

be individually controlled when desired. 
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ALABAMA. 

The Alabama Interstate Power 

cently closed a contract with the Westinghouse Electric & Mfg. 

BIRMINGHAM. Co., has re- 

Co., for four 1,350 kva. 6,600 volt, 60-cycle vertical generators 

and thirteen 4,500 kva. single phase transformers to step the 

voltage up to 110,000 volts, seven 4,500 kva. transformers step- 

ping the 110,000 volts to 13,200 volts for use. This equipment 

will be used in the hydro-electric development which the com- 

pany is constructing on the Coosa river, 

TUSCALOOSA. The Tuscaloosa Ice & Light Co., is to make 

an extensive improvement, the cost being approximately $100,000. 

FLORIDA. 

OCALA. The Florida Power Co., is to install a 1,200 kva. 

three phase, 60 cycle, 2,200 volt G. E. generator and a S. Mor- 

gan Smith water wheel. It is also understood that ornamental 

street lighting will be installed at this place. 

ORLANDO. ‘The city has voted a bond issue of $10,000 for 

the purchase of electrica lequjpment from the Orlando Water & 

Light Co. The new system will be under the charge of J. L. 

Minnis. 

PENSACOLA. An issue of $40,000 in bonds has been sub- 

mitted to the voters of Pensacola, $100,000 of which is to be 

used for an electric light plant and $100 used for connecting 

railroads. 

SHIPLEY. Messrs. Hall and Gotha have applied to the city 

council for a franchise to install an elelctric light plant. It is 

understood that an ice plant and cold storage plant will be con- 

structed in connection with this plant. 

GEORGIA, 

ADAIRSVILLE. The Georgia Railway & Power Co., has been 

granted a franchise to enter and sell electrical energy in Adairs- 

ville. 

CANTON. There will be installed in the municipal electric 

light plant shortly a one 100 H.P. boiler, one 100 kw. 2,300 volt, 

6( cycle alternating current generator, and one 150 H.P. auto- 

matic engine. Also switchboards and other auxiliary appara- 

tus. 

CARROLLTON. It is understood that the Atlanta-Carroll- 

ton Railway Co., is one organized to develop the water power 

of Belle Shoals on North river in Douglas county. The devel- 

opment incudes dam and power house and equipment, and will 

cost about $50,000 The construction company will be known as 

the Dog River Power Co. 
ROME. A committee has been appointed by the city council 

to investigate the establishment of a municipal electrie light 

plant. 
KENTUCKY, 

GLASCOW. It is understood that’ the Glascow Electrie Light 
& Power Co., has contracted with a New York firm for an 

entirely new plant. 

LAWRENCEBURG. The Lawrenceburg Lighting Co., ex- 
pects to install two motor generator sets within the next two 

months. Further information can be secured from P. T. Glid- 
den, general manager. ’ 

T SVILLF. The Kentucky Utilities Co., has purchased the 

Mount Sterling Water, Light & Tce Co., of Mount Sterling, and 
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wwe Winchester Railway, Light & Ice Co., of Winchester. Im- 

provements will be made in the Mount Sterling system includ- 

ing transmission lines to take on the industrial load of farmers. 
Au electric railway is also proposed. 

MIDDLESLOKO. Keports state that a unique power generat- 

ing pant tor coal mine operation is being planned to furnish 

light and power to the mines of Bell county near Middlesboro, 

A hydro-electric plant, to cost about a willion dollars 

will be constructed on the Cumberland river and furnish the 
power. 

LOUISIANA. 

LAFAYETTE. The Louisiana Traction & L'ower Co., has 

been organized with a capital stock of $250,000. he purpose 

of the organizatiou is to construct interurban electric railways 

to run from Lal‘ayette to Morgan City, Alexandria and Abbe- 

ville. he charter of the company also gives it the right to do 

electric light and power business.. The officers are J. A. Lan- 

dry, of St. Charles, president; C. O. Morse, of Lake Charles, 

secretary, and G. J. Landry, of Lake Charles, treasurer. 

LAKH CHARLES. It is understood that the Lake Charles 
Railway, Light & Waterworks Co.; is to install motor driven 

pumps for the waterworks system in the near future. 

: NORTH CAROLINA. 

ANDREWS. It is understood that the municipal electric 

light plant is to be considerably increased in size so as to ac- 

commodate about 350 additional horsepower. One 500 kw. gen- 

erator with exciter water wheel and governor, switchboard and 

fixtures are to be installed: The necessary cable insulator sup- 

plies are also desired. Further information can be obtained from 

J. A. Thornton, superintendent. ? 

CHARLOTTE. A hydro-electric plant. is to-be constructed 

by che Southern Power Co., at Lookout Shoals on the Catawba 

river, twelvé miles from Statesville. Four units of 400 H.P. 

each are to be installed and the cost of the plant is about one 

million dollars. W. S. Lee, of the Southern Power Co., is in 

charge as chief engineer. 

MOUNT OLIVE. It’ is understood that the municipal elec- 
trie light plant will make extensions and improvements, includ- 

ing the purchase of a one 100 kya. 2,300 volt, three phase gen- 

erator direct connected and will construct several miles of trans- 

mission lines. The manager, F. L. Oliver, can give other in- 

formation. 

WILMINGTON. A brick substation is to be constructed by 

the Tide Water Power Co., during the early part of the year 

and a 500 kw. rotary converter, and two 250 kw. transformers 

and switchboards, rotaries_and transformers are to be installed. 

The company is also erecting a 264 H.P. B. & W. boiler. Ray- 

mond M. Hunt is superintendent, and can give other informa- 

tion. 

SOUTH CAROLINA. sd 
SENECA. The Conneross-Light & Power Co., recently or- 

ganized, has purchased the property of the Seneca Light & Power 

Co., and will complete the development at Taylor’s Falls on 

Conneross creek. A dam will be completed 60 feet high, and 

two generating units installed, turbine driven, one 600 and one 

300 kw. capacity. Four miles of transmission line will be con- 
structed over steel towers to Seneca. S. Morgan Smith turbines 

will be ‘used, General Electric generators. The plant will cost 

$565,000. J. E. Sirrine, of Greenville, S. C., is engineer. 
TENNESSEE. 

(EAST CHATTANOOGA. The Hast’ Chattanooga Business 

League is considering the installation of an electric lighting sys- 

tem. If the arrangement is made, the Chattanooga Railway & 
Light Co., is to install a transformer station and extend the 

lighting on Chamberlain avenue and Glass street, as well ar 

other streets. 

ELIZABETHTOWN. Reports state that the Watauga Powe: 

Co is to extend its transmission lines to Jonesboro, Morris- 

town and Greenville, Tenn. , 
INGLEWOOD. Th2> Bureka Cotton Mills is to install a 5@ 

kw. direct current alternator 2,300 volt, 60 cycle. 

SOUTH PITTSBURG. The electric light plant owned by W. 

C. Houston has been purchased by J. W. Adams, of Chattanoo- 

ga. The plant will be remodeled and new equipment installed. 

It is understoo dthat power will later be secured from the Ten- 

nessee Power Company’s hydro-electric plant at F'arksville, Tenn. 
WINCHESTER. It is understood that the Kentucky Utill 

ties Co. contemplates the construction of a large power plact 

at Winchester. The cost of this plant will be approximately 

$1,000,000 and furnish current to plants in the surrounding towns, 
including Versailles, Shelbyville, Lawrenceburg, Somerset and 

Elizabethtown. J 

BOOK REVIEW. 

WIRING DATA. Compiled by F. D. Weber. Published by 

Underwriters’ Equitable Rating Bureau, Portland, Oregon. 

The above data has been collected and arranged to be of 

practical use in the ‘installation of direct and alternating current 
motors. It takes up those features in connection with which the 

“wireman some montas, 
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National Electric Code gives no specific data and gives valuable 

suggestions and data. It is of such general use by all contrac- 

ters and others installing electric motors that it would be a val- 

uable addition to the Code, aiding much in its interpretation. 

Other underwriters’ associations should be interested in this 

data and should follow the example set. The author is to be 

highly complimented on the brevity and excellent arrangement 

of the data. 

PERSONALS. 

WARNER M. SKIFF, for three years assistant manager of 

the engineering department, National Electric Lamp Association, 

has been’ appointed manager of the engineering department of 

the association to succeed Glenn C. Webster who has assumed 

the managership of the Tungstolier Works of General Electric 

Company. 

‘A. M. KLINGMAN, assistant commercial engineer of the Na- 

tional Electric Lamp Association, attended the Birmingham con- 

vention of the Alabama Light and Traction Association Novem- 

ber 14 and-15 and delivered.an excellent paper on street lighting, 

An abstract of this paper is found elsewhere in these columns. 

MR. LOUIS STEINBERGDR, president of the Electrose Mfg. 

Co., of Brooklyn, N. Y., has been awarded a decision for pri- 

ority in an interference case with Hewlett covering disk strain 

insulators whose application for patent was assigned to General 

Electric Co. This decision is of unusual interest since it re- 

fers to the most important strain insulators ever invented. The 

decision is a reversal of the decision of the examiners-in-chief. 

S.-B. WILLIAMSON since 1908 division engineer of the Pa- 

cific division of Panama construction, has resigned his posi- 

tion to enter the service of J. G. White & Co., Ltd., international 

engineers and contractors of London and New York. Mr. Wil- 

liamson was called to the canal service by Col. Goethals in May, 

1907, as division engineer of the Pacific locks and dams. In 

his later position he had charge of the construction of the gi- 

gantic locks at Pedro Miguel and Hiraflores, involving the plac- 

ing of vast quantities of concrete, extensive dry excavating and 

dredging, the construction of terminal docks at the Pacific en- 

trance; and municipal work in Panama City and the Canal Zone 

south of Culebra. FE'revious to his work in Panama, Mr. Wil- 

liamson was engaged in railroad and general construction work 

in various parts of the United States. He was also in the serv- 

ice of the United States government for some time, and in 1900 

was in charge of the fortification work at Newport, R. I. In 

his new field of work, with J. G. White & Co., Ltd., he will 

be associated with their London office in the capacity of prin- 

cipal assistant engineer, directing construction in all parts of 

the world excepting the United States and its possessions. 

MR. PERCIVAL STERN, who for some years has acted as 

general manager for the Interstate Electric Company of New 

Orleans, has recently acquired by purchase the other holdings 

of the company and now personally controls the business, This 

is one of the largest deals which has recently taken place in 

the Southern supply field, as the Interstate is one of the larg- 

est companies. 

Mr. Stern is a well-known supply man in the South, being 

born in Amite City, La. He was educated at the Tulane High 

School and graduated from the high school in 1895 and 

Tulane University, electrical department, in the year 1899 with 

class honors. After leaving college he worked as an electrical 

then formed partnership with another 

college boy, opening a small construction shop, under the name 

of Stern & Marks, in the year 1900. ‘This concern was success- 

ful and in 1903 Stern & Marks was absorbed in a consolidation 

of several other companies to form the present Interstate Hlec- 

trical Company, Ltd., at which time Mr. Stern was appointed 

general manager, which position he has held up to the present 

time. After a year in business it was decided to abandon the 

construction work and enter the supply field entirely. 

Their activity in this line has been remarkably successful, 

having built up a large supply business in the South, in addi- 

tion to an enormous export business. Particuar attention is 

now being paid to the export business on account of the Pan- 

ama canal. It is felt that this will give an added interest to 

business in this section. 

A: M. DELVALLE, Southern representative for the Garratt- 

Callahan Co., of San Francisco an dChicago, manufacturers and 

distributors of the Magic brand of boiler preservatives, is to be 

placed in charge of an office of the company soon to be estab- 

lished in the South and probably at Savannah or Jacksonville. 

The establishing of this office has been the result of increased 

sales in the States of Florida, Georgia and the Carolinas. Mr. 

Delvalle is well fitted for this new charge, since he is thor- 

‘oughly familiar with the field and its requirements, having been 

an engineer ‘in various capacities for the past 17 years. His prod- 

uct, “Magic,” was formerly handled by the H. W. Johns-Man- 

ville Co., and is not, as sometimes supposed, a boiler com- 
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pound. It acts on the iron and not on the water and is therefore 

a boiler preservative. 

THE BINFORD ELECTRIC CO., INC., has recently organ- 

ized and opened business at Richmond, Va., as jobbers of elec- 

trical apparatus and supplies. The company has secured com- 

modious ware-rooms embracing 20,000 square feet of floor space, 

located at Nos. 1822-1824 E. Main street, in the heart of the 

jobbing center ‘of the city. The stock has been discriminately 

selected to fit the demands of the Southern trade, and every ef- 

fort will be expended to promptly and_ efficiently fill 
all orders entrusted to the company. 

Mr. Julien Binford, president and treasurer of the firm, has 

had a long and practical experience in the electrical business, 

covering the contracting, retailing, manufacturing and jobbing 

fields for a period of over eighteen years. He takes this occa- 

sion to thank old friends for their many courtesies and patron- 

age while secretary of the Tower-Binford Electric and Mfg. Co., 

of Richmond, and soliciting a share of future business for his 

new company. 

January, 1913. 

FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., has 

moved its Cincinnati office to 704-5 Provident Bank building. 

There has recently circulated unfortunate false rumors to the 

effect that the commercial organization of the Fort Wayne Elec- 

tric Works was to lose its identity as such and become a part 

of the sales organization of the General Electric Co. The man- 

agement advises that such rumors have no foundation and that 

no changes are to be made in the sales organization that will 

in any way affect relations with customers. The same rela- 

tions which have heretofore existed between the Fort Wayne 

Electric Works and the General Electric Co., will continue to 

exist. The only basis for the false rumors is the moving of the 

Cincinnati office of the Fort Wayne Electric Works into the same 

building with the General Blectrie district offices, this change 

being caused by a fire which partially destroyed the Union 

Trust building, in which the offices have been located in Cincin- 

nati. 

(CO 

Electrical Devices Recently Approved. | 
The devices and materials appearing in this section each month, having recently been examined under _ the 

specifications given in the National Electrical Code and working in practice, are approved by the Underwriters Lab- 
oratories, Incorporated. The information in this section supplements the list published in April and October by the 
National Board of Fire Underwriters, and is for the convenience of engineers and electrical contractors who desire 
to ascertain the names of manufacturers up to date whose devices have been examined and approved. 

THESE DEVICES SATISFY THE REQUIREMENTS OF THE SOUTHEASTERN UNDERWRITERS AS88SO- 
TINO HAVE BEEN APPROVED BY THE ELECTRICAL DEPARTMENT, A. M. SCHOEN, CHIEF 

CABLES, ARMORED. 

PRATI-CHUCK CO., Frankfort, N. Y., Single and double 

strips, No. 14 B & § gauge, single or multiple conductors. Ap- 

proved November 15, 1912. 

CONDUIT BOXES, COVERS. 

PASS AND SEYMOUR, INC., Solvay, N. Y. “P and S” Con- 

duit Box Cover. For three and four inch round conduit boxes. 

Approved November 15, 1912. 

FUSES, PLUG. 

CHICAGO FUSE MFG. CO., 1014 Congress street, Chicago, 

Ill. Edison plug fuses, 3 to 30 A., 125 V. Approved November 

11, 1912. 

PAISTE COMPANY, H. T., 32nd and Arch streets, Philadel- 

phia, Pa. Paiste ‘‘Fusette’; Edison plug fuses 6-30 A., 125 V. 

Fuses consist of a casing carrying a cap and screw shell and a 

renewable portion of porcelain in which is carried the fuse ele- 

ment. Approved November 1, 1912. 

GROUND CLAMPS. 

BENJAMIN ELECTRIC MFG. CO., of Canada, Ltd., 11-17 

Charlotte street, Toronto, Ont., Canada. These devices consist 

of straps of tinned copper provided with suitably spaced holes 

and with bolts for clamping to pipes of different sizes. Sizes for 

% to 8 inch pipe. Approved October 11, 1912. 

INSULATING MATERIALS. 

NORTHERN INDUSTRIAL CHEMICAL COMPANY, 68 

Neurthampton street, Boston, Mass. ‘“Roxite,” molded insulating 

material. A molded insulating non-combustible compound of 

good dielectric and mechanical strength, unaffected by oils or 

acids and very slightly absorptive of moisture. Approved No- 

vember 11, 1912. 

PANELBOARDS. 

ELECTRIC MFG. CO., 926 Lafayette street, New Orleans, La. 

125 and 250 V., 2 and 3 wire boards equipped with knife 

switches and terminals for cartridge enclosed fuses. Also 2 3- 

wire metering panel, 125-250 volt when mounted in suitable slate- 

lined cabinets. Approved November 21, 1912. 

WURDACK ELECTRIC CO., WM., 17-19 N. 11th street, St. 

Louis, Mo. Two and 3-wire panelboards, 125, 125-250 and 250 

volts, with or without main line knife switch and fuses. All 

standard types, branch circuits with open link, Edison plug or 

eartridge enclosed fuses with or without knife or snap switches. 

Approved November 26, 1912. 

RECEPTACLES, STANDARD. 

APPLETON ELECTRIC CO., 212-214 N. Jefferson street, Chi- 

eygo, Ill. Keyless erceptacles for 1%, % and 1 inch rectangular 

unilets; 660 w., 250 v. with and without shadeholder groove. Ap- 

proved November 11, 1912. 

FREEMAN ELECTRIC CO., E. H., Trenton, N. J. Wall 

sockets, brass shell, key and keyless; porcelain shell, key and 

keyless. Sign receptacles. Conduit box type, cleat type and 

molding type. Approved November 4, 1912. 

PAISTE CoO., H. T., 32nd and Arch streets, Philadelphia, F'a. 

“Paiste” 660 w., 250 v., sign, cleat, concealed, molding, conduit 

box and conduit receptacles. Approved October 21, 1912. 

PASS AND SEYMOUR, INC., Solvay, N. Y. “P and 8S” wall 
sockets, brass shells, key, keyless, conduit box, and pull. “P and 

S” wall sockets, porcelain shell, key and keyless. Brass shell 

types with “Shurlock’’ attachment. Approved October 2, 1912. 

SIGNS, ELECTRIC. 

BABCOCK & STORM, Chicago, Ill. Standard requirements 

Card issued October 31, 1912. 

SWITCHES, PENDENT SNAPS. 

KNOWLES, C. S., 7 Arch street, Boston, Mass. Have stand- 

ard requirements. Approved October 4, 1912. 

GORDON ELECTRIC MFG. CO., 403 Masonic Temple, Chi- 

eago, Ill. Standard requirements. Approved October 14, 1912. 

TRANSFORMERS. 

MALONEY ELECTRIC CO., St. Louis, Mo. Air-cooled trans- 

formers for indoor or outdoor use for 110 and 220-volt primary, 

giving 11 or 22 volts secondary. Approved November 15, 1912. 

VICTOR ELECTRIC CO., Jackson Boulevard and Robey 

street, Chicago, Ill. Bell-ringing transformers. Approved for 

ringing bells October 25, 1912. 

CONDUIT BOXES. 

APPLETON BLECTRIC CO., 212-214 N. Jefferson street, Chi- 

cago, Ill. Pressed steel outlet boxes, sherardized or enamel fin- 

ish for use with flexible tubing. Covers of steel for above boxes 

with or without porcelain bushings. Meter connection boxes. 

Approved December 4, 1912. 

SWITCH BOXES. 

KUSEL TELEPHONE AND ELECTRIC SUE'PLY CO., St. 

Louis, Mio. Single and two gong for old and new work, Ap- 

proved December 14, 1912. 

TUBING, FLEXIBLE. 

CONDUIT COMPANY, 126 Don Esplanade, Toronto, Canada. 

Marking: Blue thread wound spirally on the exterior of the lin- 

ing. Approved November 26, 1912. 

WIRES, WEATHERPROOF. 

WACLARK WIRE COMPANY, Boyway avenue and §. Front 

street. Elizaheth. N. J. Tag on coil to read: N. E. Code Stand- 

ard. Approved December 14, 1912. 
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Electrical Engineering—A Name With a Meaning. 

The April issue of this publication will appear under 

the name ELECTRICAL ENGINEERING, representing the con- 

solidation of Southern Electrician and the Electrical Age. 

As will be pointed out in detail in that number, every field 

‘of industrial activity has been strongly influenced in a 

constructive way by the application of electricity in one or 

all of its forms as light, power and heat. Further, in- 

dustries have been created to produce and apply this form 

of energy and thus aid in the promotion of industrial prog- 

ress. ¢The activity connected with creating the means for 

the production, the activity in connection with the produe- 

tion and the application of electrical power, has been char- 

acterized as a distinct field of endeavor, requiring’ special 

training, and is now generally recognized in the engineer- 

ing world as the field of electrical engineering. 

The purpose of this publication has been since its in- 

ception to serve the interests in this very field and its edi- 

torial policy will therefore in no way be changed. The 

modification of the name is one which we believe in keep- 

‘ing with the growth mentioned and will more closely asso- 

ciate our publication with the work it is endeavoring to do. 

An indication is further made through the name, of its pur- 

pose as a technical journal in regard to the construction, 

application and operation of electrical apparatus and again 

through the name a standpoint is furnished from which it 

serves the interests of the central station, the consulting, 

constructing, contracting, illuminating and operating elec- 

trical engineer and architect. We invite constructive eriti- 

cism in regard to this step taken on the part of this publi- 

cation. 

A Fault In Display Street Lighting. 

The success of the quartz lamp street lighting installa- 

tion recently introduced by a group of Chicago business 

men on a portion of Randolph street hints at a possible re- 

action from the too common low mounting of street lamps. 

Formerly, when the commercial valiie of some special illu- 

mination in front of business buildings was first demonstrat- 

ed, it often took the form of outline lighting. However 

ineffective this lighting may have been as a means of bright- 

ening the locality, it certainly had the decided advantage of 

pointing out the height and expanse of the buildings thus 

illuminated in outline. On the other hand, the great varia- 

tions in the size and contour of the buildings adjoining of- 

ten spoiled that element of harmony which the illumination 

of a business block should show if it is to reflect the co- 

operation of the merchants. 

Our attention has been called to the uniformity now so 

strongly present in the eurb-lighting method so largely in 

use, by Albert Scheible, a consulting engineer of Chicago. 

The criticism is a good one, for indeed in one respect uni- 

formity can be overdone since it tends to give the same effect 

to business streets of varying degrees of importance. This 

is largely due to the fact that the lamp-posts, whether 

equipped with tungsten or are lamps, throw a comparative- 
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ly negligible amount of light upon any part of building 

fronts above the second story. Where the store buildings 

are not tall and where many of them are so old as to reflect 

the days of outgrown business methods, this darkening of 

the upper portions may be a decided advantage; but for 

streets lined with modern buildings of any considerable 

height, the curb-lighting system does not do justice to these 

structures. If any one doubts this, let him compare some 

of the illustrations which have appeared in these columns 

from time to time, showing the effect produced at night by 

the post-lighting systems used in different cities, or even in 

different sections of one and the same city. In many eases, 

it will be evident from the euts (in which the camera has 

faithfully reproduced the nocturnal appearance of the 

streets) that it is the greater width of the streets and the 

more modern array of the stores on the main floor of the 

buildings that distinguishes the downtown business street 

from the outlying one at night. Yet the superiority in size 

and architectural beauty of the buildings on the more *prom- 

inent streets-is part of what makes the latter so attractive 

by day. Why should this be partly obscured after dusk? 

Some may hold that the plan adopted on Randolph street 

has gone too far to the other extreme, since it approaches a 

general daylight effect without giving that distinctive touch 

of the festival element which the regular rows of ecurb- 

lights, mounted upon artistic posts, carry with them. How- 

ever, this method lights up entire building fronts, thereby 

enabling the merchants to show the size and beauty of the 

buildings whieh they oceupy and of which they may rightly 

be just as proud by night as by day. A part of the display 

effect commonly produced by the post systems may be miss- 

ing; yet where the buildings are tall, there is fortunately 

lacking that eurious effect which has aptly been described 

as “tunneling through the dark canyons of a city street.” 

Tn such eases it may be that a combination of the two meth- 

ods—or of outline and post lighting systems—might be su- 

perior to any of the plans heretofore used singly. At any 

rate, the extent to which lamps mounted high above the 

walks can display the entire building fronts, instead of 

shrouding the upper half of the same in darkness, deserves 

to be considered and may point the way to a still more ef- 

fective lighting of business thoroughfares. 

Words of Serious Import. 
In a recent issue of the New York Commercial the head 

of a large and influential public service corporation, a man 

who has spent all his life in the upbuilding of the worthy 

organization he now heads, and one who, with a very few 

others, is responsible for the fathering of the operating 

and manufacturing phases of the industry in its early days, 

sounds a word of warning in regard to the present program 

of publie service regulation by the uninformed and profes- 

sional politician. 

In what follows we quote Mr. H. M. Byllesby on what he 

aptly terms the great problem of the publie service cor- 

poration: “In the period of the earlier development of 

publie service enterprises, great risks were ineurred, huge 

sums were lost and huge sums of money or its equivalent 

in substantial income.earning property have been achieved. 

Probably, viewing the past and considering both the failures 

and suecesses of such enterprises, the capital invested has 

received a smaller total profit on its total amount than in 

the average of mercantile, commercial, manufacturing or 

trading enterprises. The business today, as regards the 
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various physical elements entering into it, the machinery 

used, the motive power and the general development of the 

art is wholly beyond the experimental stage. However, in 
nearly every direction, opportunities still present them- . 

selves and there is a crying demand for further extension 
of service of such corporations. While, from the now 

somewhat extensive experience and history of the art, it is 

less difficult than in the past to forecast the probable mon- 

etary outcome of such extensions, enlargements or new. de- 

velopments, there still exist many cases where the returns 

to be achieved are still more or less problematical and in 
some eases absolutely problematical as to the dates at which 

returns will be reached. 

“Today throughout the country the unmistakable ten- 

dency by Interstate Commerce Commissions, Publie Util- 

ity Commissions, and by the law making and law adminis- 

tering bodies to hamper and curtail and paternalize the 

conduct of all these corporations to a point which is rapidly 

destroying the enterprise of the individual officers and em- 

ployes of such corporations, is putting a. period to the 

further investment of capital for the extension and enlarge- 

ment of such enterprises. The result of this policy, if car- 

ried along the lines of its present extreme tendencies, will 

he to simply stop the further energetic development of these 

enterprises; to destroy the individual initiative of these 

corporations and this policy, if persisted in along the pro- 

gram of the political agitators of the present time, leads 

inevitably and logically to Federal and municipal owner- 

ship. 

“A new situation and new conditions are now con- 

fronting the public and these corporations. It is a time for 

the underlying common sense of our people to take these 

questions out of the hands of the muck-raker and profes- 

sional politician and put them before the great tribunal of 

common sense and love of justice of the American people. 

Our country has reached a point of intelligence and devel- 
opment where it should recognize, and at some time will 

recognize, that these questions are of such deep and far- 

reaching importance that they should be placed in the hands 

of entirely non-political tribunals, fair-minded, experienced 

and candid, and who will carefully weigh all the questions 

involved; with a proper attention to the economic questions 

involved and with a full realization of the obligations of 

common honesty resting upon all of us to each other, to 

the investor, to the wage earner, and to the communities 

concerned. 

“Unless this course is pursued, the present program 

leads inevitably to paternalism’ and federal and municipal 

ownership. It is unnecessary to point out the perils to our 

beloved country which would follow the placing in the 

hands of a political party or of the government, of the 

enormous patronage resulting from federal and government- 

al ownership of this huge fabrie of publie service corpora- 

tions. The publie does not desire this; the investor does 

rot desire it, and common sense abhors such a policy. The 

ezonomie history of civilization teaches beyond the possi- 

bility of a doubt that the best results to the state and its 

- citizens are reached by wise and prudent ‘encouragement 

of individual enterprise and thrift, accomplished by allow- 

ing suitable rewards to follow successful enterprises. 

“The public service enterprises of the United States of 

America have been one of the greatest factors in the devel- 

o»ment of this country. There are vast sections of country 
whieh require the services of such companies; existing and 
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already served communities require continual extensions to 

the operations of such corporations. All this requires many 

millions of dollars annually. 

“Tf the laws and various commissions dealing with these 

subjects approach them with a desire to encourage enter- 

prise and not to throttle it; if rewards are allowed to fol- 

low the energetic development and the hazards of these 

corporations and if these laws and commissions recognize 

that their object is two-fold—first to protect the public and 

the state against selfishness, and equally on the other hand, 

to protect the capital and the brains and the enterprise 

of these corporations against unfair restrictions and the 

embarrassments of paternalism, these corporations can con- 

tinue serving the public and under terms and conditions 

which will be far more satisfactory to them than the uncer- 

tainties and hazards of the past, and at the same time, due 

to the removal of these uncertainties and hazards, the pub- 
lie and the state will be served with even a better service 

and under more favorable conditions of charge than in the 

past. 

“Very nearly the entire water power development indus- 

try in this country is held up at the present moment await- 

ing the settlement of the question dealing with water power 

sites by the various governing bodies. It should not be a 

difficult matter, and it is not a difficult matter to formulate 

rules and regulations which, while amply safeguarding the 

state and the citizens, will also enable these potential water 

powers to be turned to useful account in the development 

of the country and the conserving of the fuel supply.” 

A Comment on State Ownership of Waterpowers. 
It is and aiways has been one of the aims of a success- 

ful publication to act as a mouthpiece for its readers when 

they have something worth while to say. This feature in 

the poliey of this publication is considered vital to its use- 

fulness as a technical journal and we take this opportunity 

to extend a broadcast invitation to all electrical engineers 

and others interested in the different phases of the electrical 

industry to take advantage of this service SouTHERN ELEC- 

TRICIAN stands ready to render. 

We have received an interesting letter from a reader 

who is connected with a Southern public utility organiza- 

tion, in which reference is made to the paragraph of Prof. 

Switzer’s remarks on the Progress of the Hydro-Electrie 

Industry, page 3, of the January issue, beginning, “Beyond 

state regulation and control of waterpowers there remains 

but one step, etc.” The reference is as follows: “The arti- 

cle by Prof. Switzer suggests the desirability of the state 

regulation of waterpower companies and says further, that 

beyond state regulation there remains but one step and that 

sooner or later this step will also be taken. The step to 

which he refers is state ownership. Is it not possible that 

there is still one more step beyond that, namely, govern- 

ment ownership? And is it not possible that the views ex- 
\pressed by President Taft on government ownership as pub- 

lished in the October Century and quoted in the magazine 

entitled,Concerning Municipal Ownership are correct? I 

would suggest giving readers of SouTHERN ELECTRICIAN an 

oportunity to decide this question themselves by publishing 

the excerpt from the article mentioned as it appeared in 

the January issue, pages 16 and 17, of Concerning Muni- 

cipal Ownership.” 

The excerpt mentioned follows, which it is to be noted, 
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represents President Taft's views as reported by the chair- 

man of the Republican National Committee: 

‘*That form of socialism popularly known as state socialisin, 

which would transfer to the government the conduct of great in- 

dustrial enterprises, must ‘be doomed to failure. The effort to pro- 

cure, through broader federal employment, even an approximate 

equalization of wages, would inevitably result in over-paying the 

inefficient and the moderately efficient, and that means, as the 

president said in his letter of acceptance, ‘the appropriation of what 

belongs to one man to another.’ If, as the president believes, ex- 

perience has proved, economical operation of industries by the 

government is an impossibility, the government, in attempting to 

conduct certain industries, would be compelled to insure to itself 

an absolute monopoly because it could not compete with private 

enterprises. This in turn would mean either operation at a serious 

loss to the government or a material enhancement of the prices of 

the products. Either the consumer would be compelled to defray 

the increased cost of production, increasing his cost of living or 

the deficit would have to be made good from the public revenues, 

and they, in turn, replenished by increased taxation. In either 

case it would mean ‘the appropriation of what belongs to one man 

to another.’ When we reflect that over $12,600,000,000 is invested 

in manufacturing, over $16,600,000,000 in railways, $600,000,000 in 

telegraph and telephone lines, in this country, it is easy to appre- 

ciate how great would be the financial disaster should the govern- 

ment undertake to conduct only these four lines of industry and 

do so at a loss. Suppose, for instance, that the government ‘took 

over’ these four industries and the first year ‘paid a 5 per cent 

loss,’ to employ the commercial expression. That would amount 

to a loss of virtually $1,500,000,000, or nearly $500,000,000 more than 

the entire national debt. When Uncle Sam is conducting his 

present business wisely and as economically as possible, he man- 

ages to take in about $50,000,000 more than he pays out. Of 

course he sometimes falls far short of this and has a deficit at 

the end of the year, as he did in the fiscal years 1908 and 1909, but 

even if we assume, for the sake of argument, that he can collect 

every year $50,000,000 more than his expenses, it would take him 

thirty years to pay off the loss incurred in one year by his little 

experiment in state socialism. And Uncle Sam has never con- 

ducted his business in such a way as to warrant an experiment 

which might easily prove so disastrous. 

“Now, to go back to the problem of securing the industries and 

the capital which the socialists maintain the government should 

acquire and control. The socialist program ealls for collective, or 

governmental, ownership of railways, telegraph and telephone 

lines, farm and city lands, manufactures and banks and banking 

capital; that these industries and properties in the United States 

represent a capital of over $70,000,000,000; that if, according to the 

program of the Fabians, these were acquired by purchase, the 

government would incur a debt of $70,000,000,000, on which the 

interest at 3 per cent would amount to $2,100,000,000 a year. It is 

shown that the interest on all the public debt of the world 

amounts to only $1,550,000,000. Now, is it conceivable that wholly 

irrespective of its ability to manage these properties once it had 

acquired them, any government or people could incur such an 

enormous debt, or, having incurred it, could hope to pay the in- 

terest thereon? Is it possible to escape the conclusion that the 

ultimate aim of socialism, whether it be repudiated by the Fabian 

idealist or acknowledged by the franker and probably more prac- 

tical, communist, is confiscation, seizure without remuneration, 
‘the appropriation of what belongs to one man to another?’ ‘The 

practical exigencies of an impractical system can lead to no other 

goal.” 

The above quoted remarks, as already stated, were taken 

from the article appearing in Concerning Municipal Own- 

ership. In referring to the original article appearing in the 

October Century, the wind-up of a five-page article on, So- 

cialism and Its Menace, is through a paragraph entitled, 

“Provision for Future Betterment.” We believe it is only 

fair to the author of the article in our January issue that 

this paragraph be added and its interpretation considered 

with tthe remarks that have gone before. We quote in part, 
as follows: 

“Further acquirement of steams and water-powers has been ef- 
fectually checked. To this end President Taft has withdrawn from 
entry—that is, from passing into private ownership—1,800,000 acres 

of land. The creation or extension of the coal monopoly has beer 

prevented by the withdrawal of 68,000,000 acres of coal lands an@ 
the insistence that these and all other mineral lands shall only be 

leased, not sold. ‘So, too, will phosphate lands, oil lands, forest 

lands, and the other resources which in private ownership would 

eontribute to the upbuilding of monopolies and the defeat of 

economic justice; the president has insisted that title thereto shall 

remain in the government.” 
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The *Réhaminention 
Frpsruary, 1913. 

of Augusta-Aiken 
Railway & Electric Corporation’s System 

(Contributed Exclusively to SOUTHERN ELECTRICIAN) 
BY E. C. DEAL, GENERAL MA'NAGER AUGUSTA-AIKEN RAILWAY AND ELECTRIC CORPORATION. 

A Description of Complete Equipment of Generating 

Station and Substations, Methods of Switching 
and Transmission Underground Construction. 

URING the year 1911-1912, the Augusta-Aiken 

Railway and Electric Corporation made extensive 

improvements in its system, these improvements involv- 

ing rearrangement of its lines and method of distribution 

as well as the installation of additional station capacity. 

Before the additional facilities were available, the equip- 

ment of the old system was worked to its full capacity. A 

general description of the old plants and the available ca- 

Fig. 1. New Avausra Station (West PLant) SHOWING 

CONDENSER AT Lerr AND CoaL TRESTLE at RiegH?. 

pacity are of interest and will be taken up here. The orig- 

inal layout included two plants in Augusta practically side 

by side, one being near Clearwater, S. C., about eight miles 

Augusta, and with a sub-station about nineteen miles from 

Augusta and five miles from Aiken, S. C. 

EAST AND WEST PLANTS. 

These two plants are located just above Fifteenth street 

on the north side of the Augusta canal. The west plant has 

two 400 kw., 2,300-volt, 2-phase, 60-cycle vertical water 

wheel driven generators, and one General Electric double 

current generator—16 pole, 450 rpm, 400 kw, 600 volts, 

D.C. 375 volts, A.C., 2-phase, 60 cycles. This latter ma- 

chine was used as a rotary converter started from the 

D. C. end and connected through two transformers which 

stepped the voltage to correspond to the bus potential. This 

machine is also used for railway purposes for peak loads 

and at times of high water when the main railway gen4 

erator has a reduced output. The main railway unit is a 

675 kw. 550-volt, 188 rpm. Bullock generator, whose ar- 

mature shaft extensions are provided with magnetic clutches 

on each end, and is in line with, and constitutes part of a 

horizontal jack shaft line down the full length of station, 

driven on west end by a pair of twin 45-inch, 500 hp. (each) 

Stilwell-Bierce-Smith-Vale water turbines, and on east end 

by a vertical marine type Corliss engine of 650-hp. To 

this line shaft is also belted a 2-phase, 2,300-volt, 250 kw. 

600 rpm. generator. 

The east plant has a 400 kw. double current generator, 

a duplicate of that used in the west plant, this machine 

being belted to a water wheel which also drives a small 75 

kw. 2-phase, 2,200 volt, Westinghouse generator. There 

is also a Dyer 500-hp. corliss engine, connected to a Gen- 

eral Electric D.C. generator which was used for railway pur- 

poses. 
The east and west plants were operated from switch- 

boards loeated in the west plant. All water turbines have 

Lombard governors. Exciters on vertical A. C. generators 

are belt driven from the vertical shafts through a horizontal 

countershaft connection. The 250 kw. Bullock generator 

has a direct connect¢d exciter. It can be seen that 

all the A.C. current available was from the power 

supplied by the canal which was Augusta’s only 

power source. The direct current supply was also depen- 

dent to a great extent on the water supply, for the ro- 

tary converter could not be used without alternating cur- 

rent and the supply was limited to the engine output. The 

water supply, too, has been uncertain for in times of low 

water the railway company was the first to have its sup- 

ply cut off, as it is the youngest consumer. In times of 

high water all wheels lose their capacity from loss of head 
and in many cases the water has risen until the main rail- 

way generator was partially submerged. As floods have 

been of frequent occurrence, the power plant was always 

in danger. This ever-present danger and the full capacity 

load which was growing rapidly was the cause for the ex- 

tensive improvements that have been made. 
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CLEARWATER STATION. 

This station was known as the Augusta and Aiken Pow- 

er House and formed an independent generating station. 

It had two General Electrie 300 kw.—550 volts, 150 rpm. 

generators, each coupled to a Clark engine. The genera- 

tors fed the bus from which feeders went toward Augusta 

and toward Aiken. The Augusta feeder fed back as far 

as North Augusta, where the city’s direct current supply 

ended at the section breaker. From the bus, a 200 kw., 25 

cycle, 3-phase, rotary converter was run inverted, feeding 

through three transformers at 13,200 volts and by trans- 

mission to the Aiken substation eleven miles distant. 

AIKEN SUBSTATION. 

This station contained one 200 kw. 25-cycle, 3-phase, 550- 

volt, rotary converter fed from three stepdown transform- 

ers which were fed at 13,200 volts from the Augusta and 

Aiken pewer house. Both step up and step down trans- 

formers were connected Y to Y. 

ADDITIONAL DEVELOPMENTS. 

In the scheme for additional power, a new power house 

has been erected as an extension at the east end of the 

west plant. The new plant with its generating apparatus 

is of 2,500 kw. capacity and in times of high water will 

carry the total load. The arrangement is such that the new 

station can carry the city load in parallel with the west 

plant. Step up transformers in the new station raise the 

voltage to 13,200 volts which is transmitted to the Augusta 

and Aiken power house over a new transmission line. At 

this point a 500 kw. motor generator set is installed with 

necessary transformers and switchboard. The old trans- 

mission line from the Augusta and Aiken power house to 

the Aiken substation is used between these two stations 

and a 200 kw. motor generator set is installed at this sta- 

tion. With the new arrangement the Augusta and Aiken 

power house becomes a substation except in the times of 

emergency. If the new transmission line from Augusta 

to the Augusta and Aiken power house should fail, the 

old apparatus could be used and the Augusta and Aiken 

division run én the old way. If the set at the Augusta and 

Fig. 4. 

the Aiken substation. 
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Fig. 3. Bus Srrucrure and SwitcHBoARD GALLERY, AU- 

Gusta Station (West Puant). 

Aiken power house fails, the Aiken substation need not be 

interrupted and the old enyine units can be run on the bus 

at the Augusta and Aiken power house. Should the set 

at the Aiken substation fiail the inverted rotary at the 

Augusta and Aiken power house can be run from the D.C. 

bus as before and power at 13,200 volts, 25-cycles sent to 

The diagram, Fig. 5, shows the ar- 

rangement for operating the interurban division. 

NEW GENERATING STATION. 

The new generating station is of brick with a steel 

frame work. The main floor is built above the highest 

water recorded so that one trouble in the old plant has 

been eliminated. The main floor contains the boilers and 

‘the turbine units with exciters as well as the 2,300 volt 

bus structure and oil switches. The switchboard is on a 

gallery together with the lightning arresters. All switches 

are of the remote control type. The layout of the station 

is shown in Fig. 2. 

IntERIOR OF New Aveusta Sration (West Puantr) SHowine TurBINE, Excrrers AND TRANSFORMERS. 
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MAIN STATION. 
The main station is located at the east end 

of the west plant and joins the old plant. The 

building is divided north and south into a boiler room and 

generator room. On the boiler side of the building is a 

coal trestle used for unloading the coal at the boiler room 

entrance. On this side of the building a provision is also 

made for extension and the alternate courses of brick in 

the wall are set back for bonding future work. The feed 

water pumps are located at the west end of the generator 

room while the condenser is located at the south side of the 

building next to the canal. There is a bank of three 400 

horsepower Casey-Hedges boilers working at 150 pounds 

gauge pressure. These boilers have been tested with full 

load on the turbine with satisfactory results. 

The turbine unit is a 2,500 kw. continuous rating Cur- 

tis horizontal, operating condensing at 150 pounds gauge 

pressure and 28 inches of vacuum. The condenser when 

supplied with sufficient water at 70° F. is guaranteed to 

produce 28 inches of vacuum when condensing 50,000 

pounds of steam per hour. No eireulating or vacuum 

pump is required. The circulating water is supplied from 

the canal and is siphoned through the condenser to a 

sewer at a lower level. To start the water siphoning 

threugh the condenser, a by-pass is arranged so that the 

water will flow through to the tail pipe by gravity, thus 

creating a vacuum in the condenser, which draws the water 

over when the by-pass is closed and the water siphons con- 

tinuously, until interrupted. 

The turbo generator is a two-phase, 2,300 volts 60-cyele 

machine operating at 1,800 rpm. The two phase require- 

ment corresponds with the old equipment and the new 

station is operated in parallel with the west plant. The 

exciter capacity consists of a 75 kw. 125 volt turbine 

driven compound wound generator and a motor driven 50, 

kw. 125 volt compound wound generator. The motor is a 

2,300 volt 60 eylee, 2 phase, machine operated from the 

bus with a remote controlled oil switch with starting com- 

pensator and no voltage release. All leads from ‘the ma- 

chine are brought under the floor to the bus-structure. 

Lead covered cable is used from the machine to this strue- 

ture for safety from water as well as better insulation. 

These leads are run in fiber conduit hung in brackets un- 

der the main floor. 

The oil switches are mounted on this structure, which 

consists of a steel frame work conerete slab. The oil 

switches are mounted on the steel frame with the axis of 

the operating rods parallel to the 2,300 volt busses. The 

uwrangement makes a convenient arrangement for con- 

nection from the oil switches to the busses above and also 

for the leads from the switches to the power transformers 

and outgoing feeds as well as the buss tie. The whole 

steel framework is covered by a concrete slab which sup- 

ports the 2,300 volt busses. Each bus is separated from 

those adjacent by a slate partition. The porcelain bush- 

ings that allow the leads to pass through the conerete slab 

from the switches to the bus are used as supports for the 

bus and have the bus clamps as caps for the bushings. 

All current transformers and potential transformers are 

mounted on the bus structure with the secondary leads 

running to the switchboard mounted in the gallery above. 

SWITCHBOARD. 

The switchboard is mounted on the gallery, which ex- 

tends along the south side of the building above the 

bus structure and the power transformers as shown in 
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the illustration. This board consists of a Thirrill regula- 

tor panel, exciter panels, generator panels, one spare pan- 

el, 2-phase feeder panels and transformer and bus tie 

panels. The two exciters have a common negative brought 

to one side of the main generator field switch, the positive 

leads being brought through breakers to the positive 

bus. These breakers are operated by a trip from reverse 
current relays. 
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The generator oil switch, transformer switch and feeder 

switches are operated by solenoids controlled at the switch- 

board. All switches except the main generator switch have 

overload relays for tripping. The generator switch has 

the same arrangement for solenoid-operation from the ex- 

citer bus except that the overload relays show a red signal 

lamp and a bell alarm rings. This leaves the operation 

of the oil switch to be taken care of by the operator and 

gives the feeder switches time to open. All oil switches 

have disconnecting switches on both sides. These discon- 

necting switches are mounted on the switch structure. 

The generator panel contains an indicating wattmeter, 

a watt-hour meter, a P. F. meter and also an ammeter 

which will read either phase. Besides these there is the 
synchronizing plug with synchronizing lamps and red sig- 

nal lamps for overload. The turbine governor motor econ- 

trol switch for speed regulation is mounted on this panel. 

The feeder panels have ammeters for each phase and the 

transformer panel also contains an integrating wattmeter 

which reads the power to the interurban division. All pan- 

els have switch control handles with red and green indi- 

eating lamps. These control handles are detachable and 

the operating drum can be locked in the closed or open 

position of the switch so that after the handles are re- 

moved, the switch..¢an,uot be operated from the board ex- 

cept by the operator who locked it into its position. A 

swinging bracket at the left of the board next to the Tir- 

rill regulator panel contains the synchroscope, a frequency 

meter and three voltmeters. These voltmeters read the 

‘generator voltage, bus voltage and voltage on the west 

plant side of the bus tie switch. These are necessary for 

synchronizing. All synchronizing is done between incom- 

ing machine and bus. 

Both exciters are designed for and operated with a 

Tirrill regulator. The outgoing 2-phase, 2,300-volt feeders 

pass from the feeder switches under the gallery to the 

south wall. From this point the leads come through the 

gallery floor to the outlet in the south wall near the roof. 

The 2,300-volt choke coils are mounted under the gallery 

after the outgoing feeders leave the oil switches. The 2- 

phase feeders have 2300 volt aluminum lightning  arrest- 

ers mounted in the gallery. 

The interurban division of the railway is fed from | 

i 
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two 500 kw. transformers which are connected 2-phase, 3- 

phase stepping up to 13,200 volts for transmission. A third 

transformer is used as a spare for emergency. The trans- 

former panel controls the oil switch on the low tension side 

of the transformer. ‘The 3-phase, 13,200 volt lines pass 

through the gallery floor to the choke coils, and then up 

through the roof to the north side to the pole line. The 

outgoing line from the station has disconnecting switches 

in the high tension side and 13,200-volt aluminum lightning 

arresters mounted in the gallery. These arresters have 

four tanks for the ungrounded system. 

THE TRA'NSMISSION LINE. 
From the step-up transformers for the power supply to 

the interurban division, the high tension, 3-phase line 

passes through disconnecting switches and choke coils to 

the south side of the roof. The line passes back over the 

roof to the north side of the building where the pole line 

begins. ‘The 13,200-volt line passes across a part of the 

city in order to reach the North Augusta bridge. Through 

the city the line is carried on poles 60 to 70 feet high. The 

line is carried across the Savannah river on bracket arm 

extensions from the North Augusta bridge. The poles 

used on the transmission line are chestnut second growths. 
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shown on the switching layout, the line between Clearwater 

and Aiken can be operated from the old apparatus, while 

the line from Augusta is operated from the new power 

supply. As the old transformers are connected star with 

ungrounded neutral, the new arrestors are satisfactory. 

Referring to the sketch it can be seen that, should the 

transmission line fail between Augusta and the Augusta and 

Aiken power house, the old engine units can be operated 

and the inverted rotary used to send power to the Aiken sub 

station where the switching arrangement allows for the ope- 

ration of the old apparatus. In case of failure of the old 

apparatus at the Aiken substation the old 25 cycle ap- 

paratus can be run from the inverted rotary at the Au- 

gusta and Aiken power house. This inverted rotary can 

be run from the bus at this power house, the present sched- 

ule and demand being such that the 500 kw. set has capacity 

enough to carry the whole interurban division. 

SUBSTATIONS. 

As the two sets installed, one in each substation, are 

similar in voltage and switching arrangement, a descrip- 

tion of one will be satisfactory. The capacity of the 

Aiken set is 300 kw with 2 boosters while the Clearwater 

(A and A P. H.) set is a 500 kw set with one booster. 

The boosters are series wound for 200 volts boost.| The 

2 
ba. © 

Fig. 6. INTERIOR or CLEARWATER Sus-Srarion. 

The wires are carried on 2 piece porcelain. Locke insula- 

tors No. 408 A, ‘the three insulators being on a single 

eross arm and spaced two feet apart. 

The transmission line has electrolytic lightning arrest- 

ors at the main station mounted in the gallery. At each 

substation the arrestors are mounted outside the buildings 

and are the four-tank type for underground systems. At 

the Clearwater substation there are two sets of arrestors— 

one on the incoming line to the Aiken substation. As 

Clearwater booster is connected in the Augusta feeder to 

boost’ 250 volts with 400 amps. in the feeder. This feeder 

pulls the heavy interurban cars over the heavy grade en- 

countered after leaving Amgusta, a grade of about. 350 
feet in one mile. 

The Aiken set consists of a 450 hp, 2,300 volt, 10 pole 

synchronous motor with a 300 kw, 550-600 volt, compound 

wound interpole generator. There are two 50 kw’ series 

boosters each wound for 200 amperes with 250 volts boost 
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and a maximum boost of 300 volts at 300 amperes. The 

base for this set is in two parts while the total shaft is 

in four parts coupled together. The 125 volt exciter for 

the synchronous motor is mounted on the shaft extension 

at the motor end. The overall dimension of this shaft 

is over 23 feet. The set has the usual 50 per cent overload 

guarantees that go with railway apparatus. 

The motor panel in addition to synchronizing lamps 

has a starting and running switch. The starting switch 

is connected to 1150 volt tap from the transformers, by 

means of which the’set is brought up to speed after which 

The field is then put 

The 

panel also contains in addition to indicating wattmeter, 

watthour meter and ammeters, a power factor meter. The 

exciter and motor field rheostate are operated from the 

the running switeh is thrown in. 

on the motor by which it is pulled into synchronism. 

motor panel. The two oil switches have a mechanical®in- 

terlock which prevents the closing of the running switeh 

before the starting switch is opened. There is no 

matic trip on the starting switch but the running switch 

is supplied with an overload release. 

The generator panel contains an ammeter and overload 

In addition there is 

auto- 

trip cireuit breaker and line switch. 

a starting switch for starting the set from the A. C. end for 

synehronizing. ‘The D C and A C voltmeters are mounted 

on a swinging bracket at the end of the board. 

The D. C. bus is connected to three feeders—one feed- 

ing the line adjacent to the substation, and the other two 

feeders going in opposite directions to the section far? 

thest from the station. These.two feeders are connected 

through switches by means of which the boosters can be 

thrown into cireuit on the feeders operated direct from 

the bus. These two feeders have breakers with no voltage 

release trip. The booster panel switch connections are 

shown on the accomnanying diagram, Fig. 9. 

Fig. ‘8. 
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CLEARWATER SUB-STATION SHOWING 13,200-VoLT 

UnpeERGROUND LIGHTNING ARRESTERS. 

UNDERGROUND SYSTEM. 

As stated above, the distribution in Augusta is 2300 

The underground system covers Eighth 

and Ninth streets between Reynolds and Walker and also 

Broad street from Thirteenth to Fifth. In laying out this 

system both phases of the 2300 volt feeders were run the 

length of Broad from Thirteenth to Fifth streets with one 
phase feeding out Ninth street. As the two phase 
motors are few, the section where both secondary, phases 
were required was between Broad and Ellis on Eighth. 

At these points it was necessary to have both secondary 
phases. However with this exception one phase feeds the 
north side of Broad and the other feeds the south side— 

volts, 2-phase. 

INTERIOR OF AIKEN Sus-Station No. 2, SHowina Syncuronous Motor With Turee Constant CuRRENT 
GENERATORS ON ONE SHAFT. 
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one phase taking the Ninth street circuit and one the 

eighth street circuit. This method gives an almost bal- 

anced load. The motor load of any consequence has been 

taken care of on separate 2-phase secondaries at 230 volts. 

The lights are fed from secondary net works, each 

being supplied from a bank of three transformers. The 

transformers are 3-wire, 115-230 volts with neutral tied 

in solid to. the main and each outside leg carried through 

a fuse box of the underground type, these boxes being 

two pole. The transformer primary leads are fused 

through single pole subway 2500 volt fuse boxes. 
+ Bus 

Circuit Breaker with 
no vo/tage release. 

SPST Switch 

————— + 

7o Booster Terrmna/s 

SPOT Switch 

Fig. 9. Booster SwitcH CONNECTIONS. 

The house services are taken from 3-pole switch and 

fuse service boxes ,at the side of the houses. ‘ihe leads 

from the secondary mains are brought to the service 

switches through pipes, lead covered cable being used to 

the service switches which are mounted to a height of 
seven feet above the sidewalk. Each service box is used 

for three or four services depending on the load. These 

cut-ins from the boxes are a balanced load on the 3-wire 

network. The neutral wire used is the same size as the 

two outside wires. 
The secondary net works fed from a bank of three 

transformers has its primary phases sectionalized at a 

junctien box so that trouble on a primary would affect only 
one secondary net work. The junction boxes are located 

at the center of load for the system and from these boxes 

all primary sections radiate. Each junetion box has fuses 

for each individual primary section. 

The primary phases and 500 volt D. C.: main ave 

brought underground at Thirteenth and Broad. At this 

point there are oil switehes and lightning arrestors, these 

are the main supply switches. At Fifth and Broad 

streets the underground system is connected to another set 

of overhead feeders with oil switches and lightning arrest- 

ors. This connection is to be used only in case of failure 

between the junction boxes and the regular operating 

switches and is an emergency connection. 
In putting in the underground system in Augusta many 

difficulties were met due to the low level of the street in 

relation to the river and consequently in relation to the 

services. The soil was of varying composition in different 

sections and quicksand was found so that many man holes 

were extra expensive on account of the necessary work 
and the conerete required to get a foundation. Obstrue- 

‘ions at corners caused manholes to be odd_ shapes 

which made construction cost high. On Broad the paving 

is laid over a six inch concrete bed. This involved an ex- 

cessive construction expense. Floods during the construe- 

tion caused extra expense and this element was a menace 

at all times and required that all electrical apparatus and 

fuse boxes should be moisture proof even under water 

pressure. 
TRENCH CONSTRUCTION. 

Main trenches were run on both sides of Broad street 
from Thirteenth to Fifth, and on one side only of Eighth 

and Ninth sthreets. Manholes were located at each inter- 
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secting street and, on Broad street where blocks were very 

leng, a small manhole or pull hole was located betweem 

blocks. At points where services were to be taken from 

the mains, handholes were placed. All ducts entered the 

manholes and pull holes, but the top ducts only enter the 

hand holes. These top ducts are used for secondary mains 

while lower ducts are used for primary lines. The ducts 

were of vitrified clay laid in sections of 3, 4, 6, 8, 9 or 12 

depending on the location. The ducts were laid on a 3-inch 

conerete bed with 3 inches of conerete on top and sides, 

the top of ducts here being 30 inches below street level. 

At each corner duet lines are run between manholes for 

necessary lateral cable connections. On Broad street the 

duct lines on the south side of the street are few in num- 

ber due to the fact that primary lines are carried through 

the other duct line on the opposite side, lateral connec- 

tions being made to transformers on the south side. 

As stated above the manhole covers through which 

transformers had to pass are 30x30 inches so that trans- 

formers have to meet this requirement. Due to excessive 

rains and flood water, the man holes are flooded at times 

but the entire system has passed satisfactorily through a 

flood during which the surface of Broad street was under 

one foot of water. 

WORK ON RAILWAY LINES. 

Considerable work has been done in re-timbering, bond- 

ing and improving the roadway of the interurban division, 

and also is lowering the tracks to compare to the new street 

grade on Central avenue in the city. An extension of the 

city belt line from Broad street through Fifth and Hale 

streets, connecting with the old line on Third street, thus 

forming a belt line in the lower section of the city. Seventy- 

pound rails were used in this extension. 

STREET LIGHTING. 

With the view of beautifying Broad street, Augusta’s 

most prominent business street, the company installed orna- 

mental iron posts from Fifth to Thirteenth W., the section 

of this street in which the wires were placed underground. 

These posts carry the railway trolley and feed wires and 

alternating poles are equipped with two Adams-Bagnall 

Electric Company’s 614 ampere, 70-volt flaming are lamps. 

“White Way” posts have been installed along Ninth street 

and also around the two blocks opposite the Union Station. 

Adams-Bagnall Electrie Company’s Tuxalabra posts No. 33 

and 35 were used, equipped with 100 watt Mazda lamps. 

The system of the Augusta-Aiken Railway and Electric 

Corporation is now as complete in all details as any other 

system in the south and it is in a position to hand'e the 

fast growing demand for some years to come. The engi- 

neering work in connection with the rehabilitation was done 

by J. G. White & Company. 

The first electric railroad in the Canal Zone at Panama 

is building. The new road is to run between Panama City 

and La Boea. 

There are 750 miles of telephone wire in the New Hud- 

son terminal office building in New York. 

Tn the electric furnace gold boils at 2,400 degrees centi- 

gerade. By this thermometer water boils at 100 degrees. 

The first large electric smelting plant is being success- 

fully operated at Saulte Ste. Marie, Canada. 
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-. Alternating Current Engineering. 
Contributed Exclusively to SOUTHERN ELECTRICIAN 

BY WILLIAM R. BOWKER. 

The Installing and Wiring of Alternating Current 

Motors. 

P to this point in this article, little information has 

, been given on installation methods. In what fellows the 

writer has formulated some of the important methods of 
installing induction motors and gives data on proper wir- 

ing, sizes, ete. It may be of interest to state at this point 

that after discussing synchronous motors in the section 

following this one, generators will be taken up, this sub- 

ject being followed by a careful discussion of the engineer- 

ing considerations in the transmission of power. 

The use of polyphase motors in combination with trans- 

formers is important, for in practical service where current 

is generated and transmitted at high voltages, it of neces- 

sity has to be transformed down to a voltage practically 

suitable for polyphase induction motors. While with a non- 

inductive load, such as ineandescent lamps, the regulation 

of transformers is within 3 per cent. With an inductive 

load such as induction motors, the drop in potential between 

no load and full load increases to about 5 per cent. If the 

motor load is large and fluctuating, and close lamp regula- 

tion is important, it is desirable to use separate trans- 

formers for the motors. 

For the operation of induction motors on three-phase 

systems either two or three transformers may be utilized. 

Wherever a suitable size of transformer is availahkle, how- 

ever, three transformers are preferable, since in this case 

each transformer acts as a reserve to the two others, thus 

providing for the operation of the motor, in the event of 

one transformer becoming disabled. For the larger motors, 

the capacity of the transformers in kilowatts should equal 

the output of the motors in horse power. Thus a 50 horse- 

power motor requires a transformer of 50 kilowatt capacity. 

This ratio of transformer capacity and motor output is 

determined by the allowance that has to be made for power 

factor and efficiency. 

The table given here shows the approximate transformer 

capacity that should be used with three-phase and two- 

phase motors. 

TRANSFORMERS FOR DIFFERENT HP. MOTORS. 

Output of Three Phase Two Phase 

Motor in 2 3 2 

Horsepower Transformers Transformers Transformers 

1 .6 Kailowatts 51K: W. day 1, NE 
2 a} “ “ 175 “ a “ 

3 2, ce if 1 “ 1.5 “ 

5 3 “ “ By “ 3 “ce 

re 4 “ “ 9.5 “ 4 “ 

10 5 “ce “ 3.5 “ 5 “ 

15 7.5 “ “ 5 cc 4g 5 “ 

20 Ome ¢ (ae LQ Phares 
30 15 “ “ 10 “ 15 “ 

50 95 “ “ 15 “cc o5 v3 

75 25 << aly 

100 . 30 s 45 « 

The power factor of standard commercial induction 
motors at full load varies from 0.75 to 0.92 depending upon 

the size and frequency of the motor, while the efficiencies 

range from 80 to 92 per cent. The product of the actual 

efficiency and power factor gives the apparent efficiency, 

and it is this latter quantity that determines the capacity 

of the generators and transformers required for supplying 

energy to induction motors. 

For motors of sizes above 5 horsepower the apparent 

efficiencies are 75 per cent and above, and for motors of 

less output than 5 horsepower the apparent efficiencies will 

be slightly less. For this reason, the smaller sized motors 

should be supplied with larger transformer capacity, es- 

pecially if as is desirable, they are expected to run most of 

the time near full load or even at slight overloads. 

The three transformers with their primaries connected to 

the generator supply circuit and their secondaries to the in- 

duction motor in a three-phase system is shown in Fig. 84, 

the three primaries and likewise the secondaries being ¢on- 

nected in closed delta. The connections of two transform- 

ers for supplying an induction motor on a three-phase cir- 

cuit is shown in Fig. 85. As one of the transformers in 

Fig. 84 is not utilized in this arrangement, the two trans- 

formers are made correspondingly larger, so as to equal the 

capacity of the three transformer combination, and are con- 

nected “open delta.” 

The copper required in any three-wire, three-phase cir- 

euit for a given power and loss is 75 per cent of that neces- 

sary with the two-wire, single-phase or four-wire, two-phase 

system having the same voltage between the lines. The con- 

nections of three transformers for a low tension distribution 

by the four-wire, three-phase system are shown in Fig. 86, 

the three transformers having their primaries joined in 

delta and their secondaries in star or Y connection. The 

three upper lines are the three main three-phase lines and 
The difference of the lowest line is their common neutral. 

TP GEN 

Fics. 84 anp 85. CONNECTIONS FOR 3 AND FOR 2 TRANS- 

FORMERS ON A 3-PHASE SYSTEM. 
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Fics. 86 anp 87. CONNECTIONS FOR 3 A'ND FOR 2 TRANS- 

FORMERS FOR A 4-WIRE, 3-PHASE AND 2-PHaAsE SYSTEM. 

potential between the main conductors is 200 volts, while 

that between either of them and the neutral is 115 volts. 

Two hundred volt motors are connected across the mains, 

while 115 volt lamps are connected between the mains and 

the neutral. 

The neutral is in principle similar to the neutral wire in 

a three-wire, direct current system, and carries current only 

when the lamp load is out of balance. The potential be- 

tween the main conductors should be used in calculating, 

and the section of the neutral wire should be in the pro- 

portion, to each of the main conductors, that the lighting 

load is to the total load. When lights only are used, the 

neutral should be of the same size as the main conductors. 

The copper required in a four-wire, three-phase system 

of secondary distribution to transmit a given power at a 
given loss, is approximately 33.3 per cent as compared with 

a two-wire, single-phase system, or a four-wire, two-phase 

system having the same voltage across the lamps. The con- 

nections of two transformers for supplying current to 

motors on the four-wire, two-phase system is shown in Fig. 

87, the leads from one transformer being connected to 

terminals 1 and 3, and the leads from transformer 2 to 

terminals 2 and 4 of the motor. This system is practically 

equivalent to two separate single-phase circuits; one half 

the power being transmitted over each circuit when the load 

is balanced. The copper required as compared with the 

three-phase, three-wire system to transmit a given power 

with a given loss and voltage between the lines is 133.3 per 

cent; that is, the same as with a single phase system. 

Each lead for a three-phase motor should be 58 per 

cent of the cross-section of each wire of the single-phase 

system; based on the same apparent kilowatt capacity and 

voltage. The drop of voltage in lines supplying motors 

alone, is due to inductance as well as resistance. 

In Fig. 88 is also represented the arrangement of the 

essential apparatus and outline of connections necessary 

to transform high voltage current down to the motor volt- 

age, say of 110, 220 or 440; from a three-phase supply 

through the intermediary of two transformers to a four- 

wire two-phase motor cireuit with fuses and starting com- 
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3 Phose fo 2 Phase Motor 

Two Phase to/foror 

Fig. 88. ARRANGEMENTS OF APPARATUS FOR SECURING 4- 

Wire, 2-PHASE CONNECTIONS FROM A THREE-PHASE 

System THROUGH Two TRANSFORMERS. 

pensator connected in the stator circuit ofthetwo-phase 

motor, the rotor being of the short circuited squirrel cage 

type. 

Before leaving the important subject of induction 

motors, the practical information embodied in the following 

tables is desirable and will no doubt be of service. Table 

I refers to 220 volt three-phase motors; the first column of 

which gives the output of the motors in horsepower, the 

second column gives the least size wire to be used when in- 

stalling. For instance if installing a 5 horsepower squir- 

rel cage type of motor with compensator, the least size of 

wire to be used between the entrance service and compen- 

sator fuses would be a No. 6. Referring to column 2, for 

a 25 horsepower motor, the wire sizes are given in circular 

miles, as 250 e.m. and 300 e.m. 

Taste 1. Wire Sizes For 220 Vout, 3-PHAsz Morors 

From Line To Moror. 

NOTE :—This table gives minimum wire sizes for alternating 
current (A. C.) motors and no wire smaller than prescribed will 
be approved. 

220 VOLT THREE-PHASE MOTORS. 
Comp. 

13 oe To Comp. Fuse Without Comp. To Motor 
1 No. 12 No. 12 No. 12 
2 10 8 12 
3 8 6 12 
4 8 4 10 
5 6 $ 8 
7% 4 6 

10 2 6 
12% eo 4 
15 2/0 4 
20 4/0 2 
25 250-(M. 2 
80 300-M 1/0 
35 400-M. 1/0 
40 500-M!' 3/0 

800-) 250-M 
TS 1250-M 400-M 

100 2500-M 650- 

Where several motors are on the same set of mains, or feeds, 
the aggregate of the “circular millage’ called for in the table 
shall be installed. The above table applies to “squirrel cage in- 
duction motors.” Motors provided with ‘armature resistance” to 
star+ at full load current, use wire size indicated in last column. 
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As a general rule practical service requirements do not 

demand a compensator or starting resistance for motors 

up to 5 horsepower, and column 3 gives the sizes of wire to 

be used under such circumstances. Column 4 gives the 

sizes of wires to be used in the leads between the com- 

pensator and the motor terminals connected to the stator 

windings of the squirrel cage type of induction motor and 

secondly are also the sizes from the service direct to the 

stator terminals, when the rotor is of the coil wound type 

with slip rings and starting rheostat. 

TaBLE 2. Wire Sizes ror 440-Vout, 3-PHasz Morors 

From Liye to Moror. 

440 VOLT THREE-PHASE MOTORS. 4 
Yomp. 

HP. To Comp. Fuse Without Comp. To Motor 
1 No. 12 No. 12 No. 12 
2 12 12 12 
3 12 8 12 
4 12 8 a2 
5 10 6 12 
1% 8 12 
10 6 10 
12% 4 8 
15 4 8 
20 3 € 
25 2 6 
30 1/0 6 
35 2/0 4 
40 2/0 4 
50 4/0 2 
7 350-M 1/0 

100 nn0-M 3/0 

150 550-M 3/0 

Table No. 2 has reference to 440 volt, three-phase motors, 

the explanation given with Table I being applicable in this 

instance. The sizes of wires to be used in the leads be- 

tween the service wires and motor in the ease of 110, 220, 

and 440 volt single-phase motors of from 14 to 15 horse- 

power output are given in Table 3. 

TABLE 3. WrreE SIzES FOR SINGLE-PHASE Motors FRoM 

Line To Moror. 

SINGLE-PHASE MOTORS. 
Por. 110 volts 220 volts 440 volts 
vA No. 12 No. 12 No. 12 
yy, 10 12 12 
1 8 12 12 
3 4 10 é 12 
3 8 12 
4 6 10 
5 4 19 
7% 2 
10 1 4 
15 2/0 

Table 4 gives the least size of wire to be used for various 

lengths when a supply service is run between the trans- 

former secondary terminals or other source of supply and 

the service entrance to the place where the motor is installed, 

so as to keep the voltage drop between those two points 

within the practical limits of about three per cent, this 

table being for a 220 volt single-phase power supply. Re- 

TABLE 4. SMALLEST Size OF Wire FOR VARIOUS DISTANCES 

FROM TRANSFORMERS TO 220-VoLT ‘SINGLE PHasE Motors— 

3 Per Cent Loss ALLOWED. 

S]SIN/ ala ~| 0] gy N ARE ESCOGEE 

220 Volt Single Phase. 

[+P |Amd 25 130 | 40] 50 | 60 | 70 | 8a | 90 |/00| 20|/40|/60| 
GA 9 a ES Re Se Sea 
ECA Bee Ee A a er 
ESI SR Pe ee ee ee 
EALO GE BERD Po Sree ee 
22 BG SS eae ae 
E72) es Be a 
(ZEB We a ee 
GE a Bs Sie ae 
CELE Be Be 7-8 
RS E72 EZ ee A 
45 160) | le] Bone hee erie ese! 
| _j7o| joleleletete|4|ael4lele| 
je2oleolvo| elteleteltele [elel[e4ile lel 

peéteftel{ei¢ lela l2 | 
RAKACAES | 2 | 
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ferring to the tabulated information, and looking along the 

first horizontal line of squares, we find 20 feet, 30, 40 up to 

160 feet. 

between the supply source terminals and the service en- 

trance or length of service lines. The first vertical column 

has reference to the horsepower of the motor to be installed, 

the second column to the amperes, given only in approxi- 

mate figures, increasing in the numerical order of five. 

This has reference tothe distance or span in feet 

READING TABLE 4. 

The following explanation of the table will give a clear 

understanding of how to read it. Take the 5 amperes in 

vertical column 2, all are blank spaces horizontally until the 

160 foot span is reached, which shows that a wire of No. 

10 gauge size has to be used. The table shows that no mat- 

ter whether the service wire is 20 feet or any other length 

up to 160 feet run, a No. 10 wire is necessary, for in 

practice no wire of a less size than this is advisable. 

TABLE 5. SMALLEST S1zE OF WIRE FOR VARIOUS DISTANCES 

FROM TRANSFORMERS TO 220-Vout, 3-PHAsE Motors, 

WitH 3 Per Cent Loss. 

220 Volts — 3 PHASE 

po freee faotve fee feo 70122 Pro pectic bec ac/aol ea 
Weer 3.7) ae DB BeBe eee! 

aaroneeren 

ie _[iee| Zon Rema | 6 | 
retetetetetetsteta 

= = | 4 | 
: | =a 
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Za 
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Suppose it is necessary to know whee size of copper 

wire to install for service supply lines for a 25 horsepower 

motor where the distance is 100 feet. Looking along the 

horizontal squares in a line with the 25, we arrive at the 

one that is in the same vertical column with 100 feet at 

the top; and find that a No. 2 gauge will carry the current 

at a voltage of 220, with only a 3 per cent drop of voltage. 

in the 100 feet span. The same sized wire would also be 

used if the distance were anywhere between 90 and 140 

feet. 

Table No. 5 gives the same information as No. 4 in re- 

ference to a 220 volt three-phase supply service with a 3 

per cent drop loss. 

Table No. 6 gives the currents required for induction 

motors of various output, at voltages of 110, 220 and 500. 

Taste 6. CurRRENTS ReQuiIRED BY INDUCTION Motors oF 

VARIOUS SIZES AND VOLTAGES. 

Current Regured” by Mosrors. 

Alfernaring Currernr ens 

Q 

% 
E Ly 
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Balancing Loads on Three-Phase Circuits 
(Contributed Exclusively to SoUTHERN ELECTRICIAN) 

BY H. P. WOOD, PROF. ELECTRICAL ENGINEERING, GEORGIA SCHOOL TECHNOLOGY. 

N the plants of many small cities and in isolated plants 

I three-phase generators are often used to furnish power 

to mixed systems with single-phase loads of incandescent 

lamps, street ares and induction motors of small size. In 

sueh eases due consideration is not always given to the 

phase relations of the single-phase loads. It is an interest- 

ing fact that the proper connection of two single-phase 

loads to a three-phase circuit will give exactly balanced 

conditions when the currents of the two loads are equal 

and one differs 60 degrees in phase from the other. If no 

test is made the chances of getting the connection right or 

wrong are equal. 

A specific instance of the application of this principle 

is found when a single-phase induction motor of the self- 

starting type, which takes 30 amperes at 110 volts and 72 

per cent power factor, is connected to one pair of wires of 

a three-phase system and ineandescent lamps taking 30 

amperes are connected to another pair of wires. The cur- 

rents are 30, 59 and 30 amperes. When the loads are 

reversed the currents become 30, 35 and 30 amperes, re- 

spectively. 

In explanation of this, suppose that we have two cir- 

cuits connected to a three-phase generator as shown in Fig. 

1. If the power factor of one cireuit is unity and of the 

other 50 per cent, and the current Ia’a equals the current 

Ie’c, the current Ib’b will be twice as great if the pressure 

Eiab happens to be ahead of the pressure Ebe by 120 de- 

grees. This condition is shown in Figure 2. The three 
LAA, 

a8 

A- A LAB=LAA 

Non lraductive 
Load 
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pressures, Eab, Ee and Kea are drawn from a common 

point at angles of 120 degrees, so that Eab is 120 degrees 

ahead of Ebe in a counter clockwise direction. The cur- 

rent Iab is drawn in phase with the pressure Eab since it 

flows through a cireuit of unity power factor such as an 

incandescent lamp load. The current Ia’a is of course equal 

to the current Iab and its vector coincides. The current 

Ibe is drawn 60 degrees behind the voltage Ebe as we are 

assuming a lagging load of 50 per cent power factor for 

this phase. The current Te’e equals Icb or equals minus 

Ibe. The current Ib’b equals Iba plus Ibe and is found by 

reversing the vector Iab and adding Ibe. With reference 

to the star voltages from the imaginary neutral point, Ia’a 

is ahead 30 degrees, Ib’b is behind 30 degrees and Ie’e is 

behind 30 degrees. 

When the phase rotation is reversed (Fig. 3), the pres- 

sure Hab is behind the pressure Ebe by 120 degrees and the 

currents in the three line wires are equal and the loads 

are exactly balanced. As before, the current Iab is drawn — 

in phase with the pressure Eab and the current Ibe is drawn 

The current Ia’a 

The 

current Ie’e equals Ieb, that is Ie’e equals minus Ibe, and 

60 degrees behind the pressure Ebe. 

equals the current Iab and coincides with it in phase. 

is drawn in reverse direction and coincides in phase with 

the pressure Kea. The current Ib’b equals Ibe plus Iba by 

vector addition, and coincides in phase with the pressure 

Ebe. With reference to the star voltages each of these line 

currents lags. 30 degrees and the three-phase system is 

balanced. The power factor is the cosine of 30 degrees 

or 86.6 per cent. 

£aa 

7as=TAA 
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Fig. 3. Vector RELATIONS ror BALANCED CONDITIONS. 

Fic. 4. ScueME FoR CONNECTING .LOAD PROPERLY. 

In the latter case the IR losses in the respective wires 

are equal and for the three wires equal 3 I’R where R is the 

resistance of one wire. In the former® case the losses in 

the wires A, B and C, are I’R, 4 I’R and IR, or 6 

I’R for the three wires, giving exactly twice the line loss 

as in the second ease. The voltage drops may be taken 

roughly as of the same order and from every point of view 

the connections of the loads so that Eab is behind Ebe by 

120 degrees is preferable. 

Single ‘phase loads of low power factor may be street 

arc lamps fed from constant current transformers or single- 

phase induction motors. In some eases mills which pur- 

chase power from central stations are required by the terms 

of their contracts to maintain balanced three-phase loads. 

When electric hghts and polyphase induction motors are 

installed, this means that the lights must be wired to all 

phases. An alternative scheme suggested by a consideration 

of these facets is to have the lights wired to one phase 

and run a single phase induction motor on another proper 

phase to maintain balance. Or an amply large three-phase 

motor might have the wire A wholly or partially disconnect- 

ed as the lighting load is thrown on, so that it runs on the 

wires BC as a single-phase load. Such a scheme might not 

prove as wasteful of motor capacity as it seems, for if 

lights are thrown on one phase the resultant lowering of 

voltage tends to make that phase winding of each indue- 

tion motor draw less power from the line or even act as a 

generator, with resultant lowering of efficiency. 

_ Of course the surest method for ascertaining if the pro- 

per connections are made is to measure the currents in the 
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three wires after the loads are connected, but the follow- 

ing method for determining the phase rotation before the 

loads are connected may be of interest. If for instance, 4 

lamps are connected in series across the wires AC of a 220- 

volt three-phase circuit, they will be equally bright. If we 

connect a coil of wire as in Fig. 4 to the wire B and to the 

middle point of the series of lamps, the two lamps nearest 

A will become brighter than the two lamps connected nearest 

Frpruary, 1913. 

the wire C, if the voltage AB is 120 degrees behind the 

voltage BC., If the reverse occurs, it means that that the 

electro-motive force BC is 120 degrees behind the electro- 

motive foree AB. The proper connections for the loads 

are then to have the load of unity power factor connected 

to the line with the test lamps of least brillianey and the 

lagging load connected to the line with the test lamps of 

greater brillianey. 

The Hydro-Electric Developments of the 
Great Western Power Company. 

(Contributed Exclusively to SouTHERN ELEctTrRIctan) 

BY R. B. MATEER, E. 5. 

HE generation of electricity for industrial, commercial, 

domestic and heating purposes by coal consuming ap- 

paratus was satisfactory so long as the development of the 

appliance was in process, but when the large industrial 

power users began to negotiate with the central station for 

current of an auxiliary nature and later for the complete 

operation of the factory, then the public-utility realized 

the folly of installing additional steam consuming equip- 

ment and searched mountain and plain for other fuels. Oil 

was located and manufacturers invited to produce prime- 

R. B. Mareer, MANAGER AGRICULTURAL SALES, GREAT 

WESTERN Powrer COMPANY. 

movers adapted for such a fuel but no unit of sufficient ca- 

pacity and such as would operate satisfactorily was built 

or such as would efficiently displace the steam engine and 

supply the increasing demand for electric energy. 

Nature has placed water falls with a lavish hand that 

with little expenditure become the sites of huge generating 

stations. In the mountains of California rushing torrents 

of enormous power possibilities are to be found. Streams 

which had their origin in the snows, far from the home of 

man, trickle down the mountain slope, swelling wider and 

wider until every canyon, gorge and gulch is filled with a 

rushing torrent. At one point, the water plunges over two 

thousand feet to the valley below and continues its flow 

through canyon and gorge. Here is power. Coal mines 

may be exhausted and oil wells dry, but streams possessing 

an inexhaustible supply wind down, through the chasms of 

California’s mountains as long as snow is to be found on 
her mountain tops. 

Journeying through the rugged and steep hills of Plumas 

county, one can reach a point of vantage from which a 

view of the surrounding country is possible. At his feet 

lies Big Meadows with its gushing springs and voleanie 

rocks. To the north the white-capped Mount Lassen, some 

10,400 feet high, outlined against the sky; while in the dis- 

tance Mount Shasta can be dimly discerned, calmly over- 

looking the smaller hills about it. To the south, winding 

its way through precipitous heights, the North Fork of the 

Feather river circles around buttressed hills and is lost to 
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view. To the west mountains rise on all sides of fairly level 

tracts where the East Branch cuts its way to Gasners and 

joins the North Fork. To the east many creeks are visible, 

and in the valleys contiguous to Big Meadows and the North 

Fork of the river. 

Viewing a country of this character one sees no fertile 

valley for prunes, plums or pears. Apple orchards and 

vineyards are not a feasible project nor is it practical to 

plant the hills with trees whose trunks would yield great 

wealth to future generations. The mind conceives the pos- 

sibility of a huge hydro-electric development. Water in 

abundance and capable of great power is available. Sur- 

rounded on all sides ‘by rocky cliffs are naturel dam sites 

where the immense flows of the wet season can be im- 

pounded and held in store, insuring the minimum amount 

of water necessary for power purposes. Here is the site 

of one of the largest impounding dams for power purposes. 

Fig. 2. Bic Benp Power Housz, Great WESTERN POWER 

Co., Los Puumas, Cau. 

By the construction at a point near Big Meadows of a 

dam, an artificial lake greater than any now in existence will 

be formed. The lake will cover approximately 40 square 

miles and impound some 54,450,000,000 cubic feet or in 

excess of 400,000,000,000 gallons. The breast of the dam 

will be 110 feet above the ordinary level of the river and 

beof the multiple arch type. 
A report of the engineers as to the conditions of rain- 

fall, storage and run-off assures an abundant supply of 

water, sufficient even in the direct periods for the genera- 

tion of some 100,000 horsepower at.Big Bend, and for some 

400,000 horsepower at Yellow Creek and other points in 

the Big Meadows territory, ample to supply the power nec- 

essary for the development of the great inland empire of 

California. 

BIG BEND. 
In the Sacramento Valley, at the mouth of the Feather 

River Canyon, is the city of Oroville, the outlet of the most 

feasible pass through the Sierras. A few miles north of this 

city the river makes a detour in the range at a point known 

as Big Bend, returning on itself within three miles of 

where the bend starts. Years ago a company in search of 

gold conceived the idea of driving a tunnel through the 

bend and diverting the flow of the river, exposing its bed 

for some fifteen miles, and permitting of mining opera- 

tions. A tunnel of some 11,800 feet was driven, at a cost 

of $1,250,000. The failure of the gold mining scheme per- 

mitted of the purchase by the Great Western Power Com- 
pany of the tunnel, then incomplete. Additional develop- 

ment resulted in the diverting of a portion of the water 

from the North Fork of the Feather river, at the upper 

end of Big Bend, through a tunnel 15,000 feet long, to a 
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point on the hillside and above the present site of number 

one power house. From here the water is carried through 

steel pipes 600 feet long to the huge turbine wheels at a 

head of some 420 feet. The tunnel was completed and en- 

larged, lined with cement and has a capacity of 2,500 sec- 

ond feet. 

On the bank of the river a reinforced concrete and steel 

power house contains four turbine wheels designed and built 

by the I. P. Morris Co., of Philadelphia, and of the vertical 

shaft, inward flow type, which drive the four generators, 

each of 10,000 kw. and designed for 11,000 volts, each ma- 

chine being of the revolving field, three phase, 60-cycle type. 

At the Big Bend power house the river level is 457 feet; the 

floor level at the station 506 feet; the middle head gate at 

the south entrance of tunnel 806 feet, and at intake 910 feet 
above sea level. ' 

Charatteristic of the Great Western Power Company is 

its substantial construction. The power house and sub- 
stations are of reinforced concrete. There are no miles of 
leaky wooden flume carrying water from a dam at a dis- 

tant point, instead a tunnel hewn out of solid rock with a 

factor of permanency as great as the hills through which 

it passes. Troubles from ice are eliminated as no ice forms 
along. the entire waterway. In fact, the entire develop- 

ment is equal to the highest standard and is such as will 

withstand the ravages of time. 

TRANSMISSION LINES. 

Wooden pole lines are unknown on the circuits of this 

company. Steel towers anchored firmly in cement are used 

from one end of the line to the other. Suspension type in- 

sulators on the steel towers support duplicate lines of 000 

copper over a private right-of-way. The towers are 75 

feet high and are spaced 750 feet apart with transpositions 

every 344 miles. In many sections where soft ground is 

found the towers are built on piles and concrete founda- 

tions. Much soft or marshy ground is found in the vicin- 

ity of Sacramento and to Antioch. The line passes through 

a hilly country from Oakland to Antioch; marsh and swamp 

from Antioch to vicinity of Oroville; and thence along the 

foothills to the mountains. The potential on both lines is 

102,000 volts. 

SUB-STATIONS. 

Various sub-stations or points of transformation from 

102,000 to 22,000 volts were planned and constructed. Near 

Sacramento is a sub-station connected to both 102,000 volt 

lines and with two banks of three transformers, each of 

1,250 kw., from which point 22,000 volt cireuits are con- 

ducted to the sub-station in Sacramento where the: voltage 

is reduced to 2,200 volts for distribution systems for light- 

ing, of single phase, together with a polyphase system for 

power purposes, placed at the disposal of the residents. 

Other sub-stations are the Cowell, containing a bank of 

three 1,250 kw. transformers and used for the operation of 

a large cement works; the Clayton and the Isleton with 

others now in course of construction. 

OPERATION. 
With construction complete and the Big Bend plant in 

operation, and the entire output contracted, bids were re- 

cently received on additional capacity such as will result in 

a plant of 80,000 kilowatts, the result of an expensive and 

aggressive business policy. Some 14,000 consumers are now 

either connected and receiving service or on the path of 

the distribution lines now under construction. Much of 

the output of this company was wholesaled to the Pacific 

Gas & Electric Company, but recent developments have 
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prompted an elaborate expansive policy such as will bring 

“Hlectrie Service” not alone to the city resident, but to the 

farmer, whose successful tilling of the soil and abundant 

crops spell prosperity. 

When investigating the project particular reference was 

paid to further demands for eurrent and proposed power 

house sites were selected, the tunnel locations surveyed and 

dam sites determined with special reference to the abut- 

Fig. 3. Type or Crry Sus-Sration at SACRAMENTO. 

ments. As will be noted on the map illustrating the de- 

velopment of this company, ample provisions are made 

for current with which to supply the increasing demand 

‘for service. 

IRRIGATION. 

Provision to utilize all water at five huge generating 

plants does not rob the water of its ultimate value, that of 

irrigating the soil. The water discharged from the tur- 

bines at the Big Bend plant will be delivered to an irriga- 

tion system and condueted through various laterals for the 

irrigation of lands in Sacramento Valley below Tehama. 

The volume of water available will be sufficient to irrigate 

over 200,000 acres of land, utilizing natures “White Fuel” 

in such a manner as to secure all its latent possibilities. 

CONTEMPORARY PROJECTS. 

With construction under way on the Great Western 

Power Company’s dam at Big Meadows we must not lose 

sight of other projects now rapidly assuming definite pro- 

portions. In Butte county, the Ora Electrie Corporation, 

under the guiding hands of the Stone & Webster Company, 

of Boston, is preparing to construct a generating plant of 

some 40,000 kilowatt capacity, at an estimated expenditure 

of $10,000,000 for generating system, transmission and dis- 

tribution. 

In Placer county near Colfax the Pacifie Gas & Electric 

Company is building a huge dam which will create a reser- 

voir of some seven hundred acres. The storage from this 

lake is to be utilized in operating turbine generators each of 

some 9,000 kilowatts capacity at a plant near Towle. It is 

expected that when this project is complete sufficient power 
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will be generated to supply existing needs and to permit of 

cancellation of the contract now existing with the Great. 

Western Power Company, under which the Pacific Gas & 
Electric Company purchases much power at wholesale and 

distributes it at retail. 
While remarkable developments in the use of water for- 

current generation are occurring here in Northern Cali- 

fornia, the Southern Sierra Power Company is completing 

a transmission system with steam auxiliaries such as will 

permit it to cover much of the territory heretofore denied 

the advantages of electricity and resulting in much land 

formerly arid, being placed under cultivation and with eon- 

temporary projects prepare for the Western trend of colo- 

nization which will soon people the state of California, 

working out the manifold possibilities of her wonderful cli- 

mate, soil and natural resources. 

Annual Electrical Exhibition at Georgia School of 
Technology, Atlanta, Ga. 

The third annual electrical exhibition of the Georgia 

School of Technology will be held February 7 and 8 in the: 

laboratories and lecture rooms of the electrical department. 

This feature, originated by Prof. H. P. Wood, head of the 

department of electrical engineering, has met with remark- 

able suecess during the past two years and is now established 

in the affairs of the school open to the general public, 

A wireles sstation has been erected on the campus and 

will be in full operation on the opening night. This station 

is capable of sending and receiving messages and will be in 

touch with the one at Fort McPherson so that those who. 

desire can send and receive actual messages and get an op- 

portunity to learn how it is done. The station has been 

erected by the students. A large Tesla coil designed and 

built by two students will also be on display, as well as a 

ladder of fire, a dancing table, perpetual top and a large 

number of modern electrical’ devices for the home, store 

and factory. Members of the senior class will be in charge 

and explain each exhibit in non-scientifie terms. 

The show is organized under a well planned manage- 

ment as follows: A. M. Wynne, managing director; A. F. 

Montague, business manager; J. B. Law, treasurer; R. L. 

Hughes, advertising manager; J. H. Berry, chief engineer. 

The admission will be 25 cents. 

Annual Banquet of Ithaca Section A. I. E. E. 
The sixth annual banquet of the Ithaca section of the 

:American Institute of Electrical Engineers was held Janu- 

ary 11 in the auditorium of Sibley College, (Cornell Uni- 

versity). The banquet was attended by over 125, many 

coming from ‘a distance especially for the oceasion. Prof. 

BE. L. Nichols, of the physics department, acted as toast- 

master and addresses were made by the following: 

Prof. G. S. Macomber, on “History of the Morse Tele- 

graph Instrument.” The original Morse instrument was: 

in operation and a message received on it from Gano Dun- 

can, past president of A. I. E. E. and principal speaker at 

last year’s banquet. Mr. J. L. Harper, chief engineer,. 

Niagara Falls Hydraulic Power Co., gave a talk on the- 

engineering work at the Falls. Ralph D. Mershon, presi- 

den of the A. I. E. E., gave personal experiences in the- 

early days of power transmission in Colorado. Profs. Nor- 

ris, Karapetoff, Smith ‘and Kimball also gave talks on phases 

of the different branches of engineering which, as heads of 

departments, represented electrical engineering, experiment-- 

al electrical work and steam and mechanical engineering. 
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Low Tension Distribution and Methods 
of Hanging Transformers. 

Recommendations of Committee on Line Construction, Pennsylvama Electric Association, 

A Comparison of Individual Transformers and Low- 
Tension Network Distribution—Methods of In- 

stalling Transformers up to 50 kva. Capacity. 

OW tension distribution for service connection is prac- 

tically as old as the electric lighting business itself. 

This has special reference to the Edison D. C. system. Re- 

garding its use for A. C., where the use of the individual 

transformer is an important factor in securing customers 

in outlying districts where low tension D. C. mains are un- 

practical on account of prohibitive cost, it naturally follows 

that the use of the individual transformer was carried be- 

yond a point of the best economy. The grouping of a 

number of service connections on the same transformer has 

been carried on for a decade or more in the various parts 

of the country, and no claim is made in this report for 

any originality in the general scheme. 

TABLE 1—COMPARISON OF INVESTMENT, EFFICIENCY, AND 

MAINTENA'NCE OF INDIVIDUAL TRANSFORMER AND LOW- 

TENSION NETWORK DISTRIBUTION. 

Individual Low Tension 

Investment Per Consumer Transformer Network 

WG Osh OTe pOlES val) ler cadets «state $ 8.00 $ 8.00 

2. Cost of Primary Conductors, inelud- 

DEO Sel OT USM emer, 35 afer, orarete ss 4.05 60 

3. Cost of Secondary Conduits, in- 

ClUCINSHSUPPOTts . Gees ce exes «- 1.22 8.10 

4. Cost of Transformers, including 

Protective Apparatus .......... 15.50 2.30 

5. Labor for Making Installation.... 6.00 5.00 

6. Total Investment per Consumer... $34.77 $24.00 

Efficiency, Losses Per Consumer Per Year. 

7. Transformer Core Loss....200 K. W.H. 

8. Copper Loss in Transform- 

ers and all Secondary Con- 

24 K.'W. H. 

SOLID BS Shc oka eget ee GEC RW iw leno KWo Ete 

Beer iial LOsses 2.2 oh. ee. s 216.2K.W.H. 49K. W.H. 

10. All Day Efficiency, Ratio of 

Known Input to Known 

PPRUD UE ke os is siete ae 26% 71% 
Maintenance and Depreciation Per Consumer Per Year. 
11. Depreciation of Transformers 

and Protective Apparatus, 

including Upkeep .........$1.86@12% $0.18 @ 8% 

12. Depreciation of Poles and 

Fixtures, including Upkeep 
13. Depreciation on all Condue- 

tors, including Upkeep.... 
*14 Average Cost of Changing 

and Altering Connections. . 

60@ 7% 

527 @ 10% 

72 @9% 

522 @ 6% 

Hr All 1.12 

*This table covers the actual case illustrated in Figs. 1 and 2. gy average cost of changing and altering customer’s connection 
‘9 the cost of changing only a certain percentage of the total num- 

er on account of increased load, moving, ete., and the value is 
arrived at by taking the average for a large district comprising 11,000 consumers. 

15. Total Maintenance and De- 

preciation, including Interest 

on Investment at 5%...... 

INVESTMENT IS REDUCED. 

When we group a number of service connections—what- 

ever the character, the maximum demand is reduced. A 

large saving in transformer capacity is made and the total 

investment is reduced 31 per cent. This effect is most pro- 

nounced in the example used herewith on account of the 

load being residence service. The greatest saving is in 

the transformer investment and is explained by the fact 

that the small transformers removed cost $17 a kilowatt, 

while the larger units used cost only $8 per kilowatt. At 

the same time centralizing and reducing the maximum de- 

mand allows 15 kilowatts to carry the same load as the 53 

kilowatts formerly supplied. 

EFFICIENCY INCREASED. 

Two transformers, with a total core loss of 180 watts, is 

substituted for 44 transformers with a total core loss of 

1370 watts. In serving the small consumer from an in- 

dividual transformer the core and copper losses average two 

to three times the metered consumption. Even when as 

high as twenty residence consumers are served from a party 

transformer the losses may exceed the metered energy. 

Grouping consumers makes it possible to take advantage of 

the small losses of large transformers. The increased cop- 

per losses in mains is of most importance as a condition 
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affecting voltage regulation and when substituting a three 

wire network for the two wire mains of party transformers, 

the difference is negligible. 

FLEXIBILITY AND RESERVE CAPACITY. 

In connecting a consumer to an individual transformer, 

the labor cost for mounting the transformer and primary 

cutouts, and installing the primary service wires in a safe 

manner averages about three times the cost of making the 

same connection from the three wire mains of a network. 
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More time and judgment is required in properly adjust- 

ing the transformer size to the load conditions. The low 

tension service connection can be more closely standardized 

and once in place, disconnections when service is discon- 

tinued is simple. The reserve capacity of the connection is 

unlimited by transformer size and when the consumer has 

a social function, requiring all or extra lights, no changes 

are necessary and the quality of service is not impaired. 

IMPROVEMENT IN VOLTAGE CONNECTION. 

This improvement is a result of low. tension distribution. 

With service from an economically arranged individual 

transformer, it is difficult to avoid an objectionable drop 

in voltage when supplying the maximum demand, on ac- 

count of transformer regulation. The large reserve capaci- 

ty of the network greatly reduces this condition. The dif- 

ference is of more importance than is ordinarily realized 

sinee the maximum demand always comes on the occasion of 

some social function of special business effort, and the con- 

sumer is naturally more exacting. 

CONTINUITY OF SERVICE. 

The small transformer whether mounted on a pole or 

house, necessarily means a ramification of primary mains 

and service leads. It is impossible to avoid contact with 

trees and the wires are frequently broken by falling trees, 

limbs, or ice from roofs. When carried to the building, 

these wires and thé transformer are often near windows and 

frequent accident to plumbers, painters or other mechanics 

Bige2s 
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have resulted. The removal of individual transformers re- 

moves the effect of maximum demands on transformers and 

primary cutouts. By removing forty-four individual trans- 

formers and substituting two large units, we reduce the 

liability of interruption by a ratio of approximately twenty 

to one. The effect of lightning is greatly reduced on ac- 

count of larger air gaps and insulation factors in the larger 

transformers which are used in low tension distribution. 

MAINTENANCE AND DEPRECIATION. 

The total saving per consumer per year in the case 

mentioned is $4.67. Reducing the number of transformers 

decreases the maintenance of this apparatus in about the 

same proportion that the change improves the continuity 

of service. The effect of lightning and premature fuse 

operation, by reason of ‘a much smaller number of units to 

be maintained and the practicability of more costly appara- 

tus, can be eliminated. Removal of a larger amount of 

primary wire is more a factor in improving the continuity 

of service than in reducing the maintenance of conductors. 

Heavier wires on poles and pole fixtures necessarily increase 

maintenance unless a new type of construction is developed. 

The greatest saving effected is in the future maintenance 

of the service connection. In a certain representative dis- 

trict of a central station system a record of three thousand 

eutins and two thousand cutouts were made. The average 

cost of making a service connection from individual and 

party transformers is about $3.71. The same connection 

from a low tension distribution system averages $1.12 per 

connection. The difference of these values is a saving which 

is progressive throughout the future growth and mainten- 

ance of the system. 

PROBLEMS IN LINE CONSTRUCTION. 

It has been shown that the use of individual transform- 

ers crowds the poles, subjects primary conductors—which 

have a low insulation factor and mechanical strength—to 

foreign elements. On the other hand, it is self-evident that 

low tension conductors of heavy eross section and weight 

Ee 

Fig. 24. A Goop Mernop or Low Tension DisTRIBUTION. 
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greatly lessen these disadvantages, but increase the strain 

on the poles and the depreciation of existing overhead con- 

struction to a point demanding close attention. There is an 

increased strain on erossarms which lies in an inability to 
balance the weight of the three wires on the two sides of 

the erossarm, and maintain the arm in a horizontal position. 

New construction may have a good appearance, but with 

age the crossarm is displaced and the pole is bent, giving 

an unsightly appearance. The greatest of the additional 

strains on the pole is the torsion subjected by the unbalane- 

ing of the weight on the crossarm. When the wires are 

dead-ended or spans are of unequal length, there is a ten- 

dency for the pole to be twisted, which finally results in 

eracking and early decay at the top of the pole. To over- 

come these conditions a three-point galvanized distribution 
bracket of a type widely used gives an improvement in 

construction. This bracket served the double function of 

supporting the three-wire mains and as an attachment for 

service lines leading off from the pole. However wide use 

soon demonstrated that this bracket was not universally 

applicable to low tension distribution on account of its 

mecanical strength being insufficient to maintain the wires 

at the close spacing desired. To overcome these objections 

a new type of bracket was designed. The appearance and 

use of this braeket is shown in Fig 2a. It is fastened to 

the pole by two through bolts and gives absolutely rigidity 

and has sufficient strength to meet the stress of wires carried 

off in any direction. The insulators are cheaper, more rigid 

and much stronger. Wide use under the severe condition 

of supporting wire of 4/0 size has shown that this bracket 

will maintain proper spacing under all conditions, and on 

new pole lines where the setting of the poles often causes 

displacement and change in stresses. 

A good appearance is not the only asset of a small spac- 

ing of wires in a vertical place. When the top wire is 

made the neutral, it can be grounded at the most desirable 

points, protects the circuit against injury from falling wires 

of a foreign potential, and is especially effective in protect- 

ing against direct strokes of lightning. Broken wires at- 

tached to the same pole and suspended in the same plane 

fall clear and telephone and signal wires, when the poles 

are jointly used for these services, can come in contact 

without receiving potential above that of the ground. 
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In conclusion attention is called to the report of the 

National Committee on the Grounding of Secondaries, the 

substance of which is that every low tension lighting service 

connection should be grounded. Low tension network dis- 

tribution makes this safeguard highly practical and a few 

ground connections of the most approved form can be in- 

stalled and maintained with the highest economy. 

DEVELOPMENT IN TRANSFORMER HANGING. 

Coincident with the general aggressive campaign carried 

on by the new business departments in securing industrial 

power customers for central stations, has come the realiza- 

Fig. 3: Supports FoR A SINGLE TRANSFORMER 5 TO 10 Kw. 

tion of the need of the best character of construction, as to 

arrangement of apparatus and kind of material, in order to 

ineet the demand for reliable service to be obtained by the 

use thereof. The committee being familiar wich some re- 

cent modern installations feels it of sufficieut importance 

to the member companies of this association to present the 

subject by illustration and description for adoption, in 

whole or in part, according to the judgment of the operat- 

ing or construction man. 

The results sought in the development of this work 

were: 1. A greater factor of safety—electrically and 

mechanically. 2. Expeditious replacement of parts. 3. 

A minimum cost of material in securing the greatest me- 

chanical strength thereof. 4. Improved appearance of 

construction. Some of the original installations are, at 

Fig. 4. ARRANGEMENT OF BRACES FOR TWO 5 Kw. OR Two 10 Kw. TRANSFORMERS. 



80 SOUTHERN ELECTRICIAN. Fersruary, 1913. 

Gao: 

best, crude makeshifts, insofar as the transformers are 

placed in some instances horizontally, and again in a verti- 

cal plane, not limiting the size or number of transformers 

to a pole. This makes it quite a puzzle in connecting pri- 

mary and secondary lines which brings them in close prox- 

imity to each other, and many an interruption of service 

is directly attributed to wires coming together during wind 

storms. 

METHODS OF HANGING TRANSFORMERS. : 

Single transformers from one to four K. W. shall be 

supported by regular iron hangers which accompany each 

transformer. They shall be hung from the central point 

on the crossarm and not out on the arm away from the pole. 

At the bottom of the hanger a section of an arm not longer 

than the diameter of the pole is to be fastened to the pole 

with two lag bolts. Transformers of the above size, 7%. e., 

one to four K. W. can be hung on the bottom arm which 

is in place and supporting lines, provided this arm is in 

the second gain or lower and the primary mains which feed 

the transformer are on the upper arm. 
In installations where the transformers are more than 

four feet below the arm supporting the primary mains, it 

is advisable to place Western Union pins or line arms from 

Supports FoR THREE 5 Kw. TRANSFORMERS. 

which the primary wires are tapped to maintain them 

rigid, also on transformer arms before entering the fuse 

boxes to take the stress from the fuse terminal screws. 

The costs for doimg this work are about the same as the 

former methods. 
SINGLE TRANSFORMERS FROM FIVE TO THIRTY KILOWATTS. 

The same rule is to be followed as described in the 

preceeding paragraph with the following additions. The 

transformers on account of their increased weight and 

dimensions should not be hung on a linearm. A separate 

block should be used underneath existing arms and other 

apparatus. In addition to using the regular hangers which 

accompany transformers, a pair of iron braces 24x2x 4 

inches should be placed between the transformer lugs and 

the hanger with the hanger bolts connecting through one 

of the holes provided in the braces. These braces should 

be run in an upward direction and fastened to the pole 

with a standard through bolt as shown in Fig. 3. In the 

event of the arm weakening or entirely rotting away, these 

two braces are sufficient in strength to support the trans- 

former and facilitate crossarm replacement. 

SUPPORTING TWO 5 KW OR TWO 10 KW TRANSFORMERS. 

Tn this instance similar construction is to be used except 

/ 

Fig. 6. SUPPORTS FOR THREE 10 Kw. TRANSFORMERS. 

eee 
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that a standard arm is to be placed at the bottom for the 

hanger irons to rest against. Also only one special brace 

24x 2x, inches per transformers need be placed between 

the lug and the hanger iron next to the pole, as shown in 

Fig. 4. 

Fig. 7. Wiring ARRANGEMENT FOR THREE 5 KW. OR THREE 

TEN Kw. TRANSFORMERS. 

SUPPORTING THREE 5-KW 'TRANSFORMERS. 

The construction should be similar to that shown and 

described in the preceding paragraph, excepting that the 

special braces supporting the outside transformers should 

be 33 inches between the center of the holes. It is also 

advisable to place an additional crossarm on the other side 

of the pole. This arm is for the purpose of bracing the 

front arm, also providing for the placing of fuse blocks 

thereon. The construction is shown in Fig. 5. 

SUPPORTING THREE 10-KW .TRANSFORMERS. 

The construction is similar to that of the three 5-kw 

transformers with the following additions. The top arm 

supporting the transformers should be reenforced with a 

piece of angle iron 5x3 inches by the length of the cross- 

arm, to be placed with the three inch leg on the top of the 

arm as shown in Figs. 6 and 7. 

The average life o fthe long leaf yellow pine cross 

arm has been found from observation to be from four to six 

years. When these arms are carrying unusually heavy 

loads, such as supporting heavy transformers, their useful 

life as such is considerably decreased. This subject is more 

fully covered in later paragraphs, but is touched on here to 

explain the engineerng points involved. 

The braces were introduced strictly as tension members 

to avoid the use of two or more erossarms to secure the 

Same mechanical strength. The construction 

neater appearance; guards against falling of transformer 

in ease the erossarm breaks or is burned off and facilitates 

the replacement of a defective arm and gives a longer useful 

life thereof. 

SUPPORTING TWO 20-Kw, TWO 30-KW, OR ONE 50-KW TRANS- 

FORMERS. 

For these capacities a single-pole platform is 'recom- 

mended. The material of the platform should be made up 

of two pieces of 2.x 4 inches, channel iron 8 feet long with 

two braces. The braces used should be a single piece of 

results in 
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angle iron 3x 3x % inches bent in a V shape. Pine or oak 

planks 2 x 12 x 24 inches should be laid across the channel 

iron for the transformers to rest on. The wooden plat- 

form should be held together by a 2.x 2 inch strip of wood 

running on the outside of the channel iron, to whieh the 
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—— aanea 

a ae at 
RAIL 

'( 

Env, Front anp Top Virw or ARRANGEMENT 

Fic. 7 

planks are secured by 4 inch wood serews or 

nails. The construction is shown in Fig. 8. 

SUPPORTING THREE 20-KW, THREE 30-Kw, TWO 

THREE 50-KW TRANSFORMERS. 

In these eases it is advisable to use a double-pole plat- 

form. The poles should be placed 10 feet centers apart. 

The main channel irons should be 6x2 inches by 10 feet 

and six inches over all, the braces then should be 3x1% 

inches channel, the construction Fig. 9. 

Fig. 7a. 

20 penny 

50-KW OR 

is shown in 

In line with the other iron and steel pole hardware, all 

drilled and material and fittings should be furnished cut, 
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galvanized by the manufacturer according to the National 

Electrie Light Association specifications for hot galvaniz- 

ing. 

=> u 

Fic. 9. Enp View or Two-PoLe PLATFORM FoR THREE 

20 kw., THREE 30 Kw., Two 50 Kw. OR THREE 

50 Kw. TRANSFORMERS. 

The clamps and pins shown in these illustrations are not 

in any way required but can well be used and are used by 

many operating companies in an effort to avoid the failures 

caused by wooden pins. The following engineering argu- 

ments on this point have had several years’ test in practical 

every day work and they have substantiated so far the fol- 

lowing claims. The tendency on the part of the pins 

is to pry the erossarm apart to a noticeable degree where 

used for dead-ending wires. The trapping of water in pin- 

holes promotes rot and decay showing an advantage in favor 

of the metal supports inasmuch as the metal rarely breaks 

and the bending of the pin gives ample warning of the weak- 

ening of this support. Also the clamping of the pin tends 

to support and strengthen the arm where checking due to 

too rapid drying out of green wood has a tendency to split 

the arm with the grain. The above results were obtained 

by the use of 6-pin long leaf yellow pine crossarms, 75 per 

cent heart, being 4x5 inches by 8 feet. These conclusions 

were confirmed by recent government tests, (Circular No. 

204.) which shows that 70 per cent of the failures that 

occurred by compression or rupture of fibres were due to 

pin holes. 

One of the main objects to be kept in view in pole 

line construction is to provide clearance to enable men to 

work on transformers, fuse blocks, ete., and also to provide 

sufficient climbing space to reach the wires on the upper 

erossarms without danger of coming into accidental contact 

with the wires or causing interference therewith. To ac- 

complish this the rule should be made that where more than 

one transformer is hung on the same pole and close to the 

center of the crossarm, they should both be hung on the 

same side of the pole with reference to the protection of the 

line, that is, the other side of the pole which would he 

ordinarily used for climbing, must provide ample clearance 

for the linemen and the minimum climbing clearance on one 

side of every pole should be 36 inches. 

The construction work discussed here refers to 220 volt 
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single and polyphase service. With some modifications of 

insulators, it can be safely used on potentials up to 4400 

volts. The largest installation covered in this report is 

three 50-kva transformers. It is recommended where larger 

} installations are made, usually requiring oil switches, break- 

ers, meters, ete., as well as the transformers, that they be 

installed in compartments or small sub-stations on the 

premises; although heavier construction of poles nearer 

the ground ean be used where they can be erected in yards 

that can be protected and access to unauthorized persons 

avoided—in other words, the subject of this paper is for 

the erection upon streets or in alleys where the apparatus 

must be kept well above the ground. 

An advantage in the favor of the use of platforms is 
the accessibility of the fuse blocks and the transformers for 

repairs and replacing. Any or all transformers can be re- 

placed, while maintaining the wires in a fixed position be- 

tween supports. This is a special feature in three-phase 

using three transformers in delta. Where, if one trans- 

former should burn out or otherwise become defective, it 
ean be disconnected and removed from the platform and 

the service reestablished with reduced capacity in the short- 
est possible time. 

: ae 
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Fig. 10. Top anp Front View or Two-PoLe PLATFORM. 

A special feature in connection with this work is the con- 

struction of the wires in bus-bar method so that they will 

remain fixed and rigid from point to point and hardly make 

a short cireuit a possibility. This can be accomplished by 

either supporting the secondary main horizontal on the 

one side of the crossarm away from the primary wires or 

by placing them vertically against the pole on iron brackets 

provided with porcelain spool insulators. These brackets 

have been more fully featured under low tension distribu- 

tion. The latter method is recommended, as with the size 

of the brackets the size of the mains are only limited by 

the size of the transformers the platforms will support. 

Also there is no possibility of pulling the crossarms out of 

shape by dead-ending. 

Transmission Voltage Going Up. 
A transmission line some 275 mlies long is to be built 

by the Pacific Light & Power Company from a new plant on 

Big Creek, about 60 miles east of Fresno, to Los Angeles. 

This line will be designed for a voltage between 150,000 

and 175,000 volts. It is claimed that climatic conditions are 

such in this section that 200,000 volts or more may be used 

on future transmission systems. 
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Design of Show Window Illumination. 
(Contributed Exclusively to SOUTHERN ELECTRICIAN). 

BY D. R. SHEARER, E. E., CONSULTING ENGINEER. 

Ages. deal has been written concerning the proper 

methods of designing and installing illuminating fix- 

tures and equipment in different types of buildings and for 

rooms of different characters, but little has been said regard- 

ing show window lighting and the results to be sought by 

proper methods of design, or of the effects necessary for the 

best results. Several marked differences may be observed in 

the outset between the illumination of show windows, 

ordinary living room illumination and industrial lighting. 

The lighting of a room is primarily for the use and 

benefit of the occupants and should be designed to fur- 

nish sufficient illumination for reading and other domestic 

pursuits, the lamps and fixtures arranged symmetrically, or 

artistically.according to the taste of the owner. The entire 

lighting equipment of a residence should be considered from 

a practical standpoint as well as esthetically or artistically 

and the general illumination of a room should be such that 

any article contained within its bounds may be reviewed from 

any point or angle in a plane of the observer’s eyes. In 

contrast to this the articles in a show window are to be 

viewed from one, or at most, two sides, and from the outside 

of the containing walls. The glass also acts as a limit to the 

distance at which the observer can see the display. 

In residence or living room illumination, the fixtures or 

lamp supports are to be considered a part of the artistic 

scheme and are secondary only to the actual light required, 

but in show window lighting, the requirement is purely illu- 

mination, properly proportioned, properly directed and in 

the right amount. Any visible fixture in a window: detracts 

the attention of a possible buyer from the line of goods 

there shown and this detrimental effect would be heightened 

by ornate or showy fittings of any kind. Even the light 

sources or lamps, if visible, detract greatly from the effect- 

ive lighting, as a usual thing, both by drawing the observ- 

er’s attention from the display and by contracting the pu- 

pils of the eyes and thus weakening the apparent or useful 

light thrown on the goods in the background. 

In this particular, window and stage lightings are very 

similar. The footlights, border and strip lights are all con- 

cealed from the audience and no light sources can draw at- 

tention from the scenic effects or from the performance. 

. However, a vast quantity of light must be thrown 

on the scenery in order that the appearance may be made 

more natural. We note also that a stage manager has ab- 

solute control of the quantity and quality of light, so that 

great variations may be had to harmonize with the stage 

setting. In general, then, window illumination should be 

such that there is nothing to detract from the display and 

yet the light must be of such intensity and arrangement as 

to bring out all the delicate shadings and good points of the 

merchandise. 

It is preferable that the wiring be so done that the 
window dresser can control or vary the amount of light to 

correspond with different backgrounds and with special ef- 

fects in display work. If drapery is used to any extent, 

the colors make a marked difference in the quantity and 

quality of the apparent light. By apparent light in this 

case, we mean the illumination in foot candles on a given 

plane less the amount absorbed by any material or articles 

One 

foot candle intensity of illumination is produced on a plane 

in the window other than the natural background. 

one foot from a light source of one candle power. 

Before taking up in detail the proper iluminating qual- 

ity and quantity for various displays, we will consider in a 

brief way some phases of layout or design and location of 

lights for attaining certain results. A window will be as- 

sumed of the simplest construction with a rectangular floor, 

three enclosed sides forming the background, the side fac- 

ing the sidewalk formed of a single glass, and veiled hori- 

zontally at an average height. We will consider three kinds 

of systems of lighting, viz., the unit system, the distribu- 

tive system and the angle or concealed system, shown re- 

lspectively in Figs. 1, 2 and 3. 

Plan View 
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Figs. 1, 2, anp 3. Layours ror THE Unit, DISTRIBUTIVE 

AND ANGLE SysTEMS OF WINDOW LIGHTING. 

The unit system contemplates the use of a single large 

light source centrally located in the window and protected 

by a suitable reflector. This kind of lighting, while fre- 

quently used and sometimes desirable, has several inimical 

features, among which are lack of flexibility, visible to the 

observer as a light source, gives a flat effect directly under 

the light and creates distorted shadows near the edges of 

the window space. For these reasons such arrangement is 

barred from the best praetice except in cases where first 

cost of installation is of prime importance or where some 

special effect is desired. 

The distributive system, while an excellent method of 

industrial lighting, is not usually suitable for show windows. 
The defects of the previously mentioned system still obtain- 

ing except in regard to the distorted shadows, there being a 

flat effect with practically no shadows in this ease. 

The angle system has proven, in the writer’s opinion, to 

be the best adapted, most economical and most satisfactory 

for all general show window illuminating purposes although 

the initial cost is probably greater. Such a system, as 

shown in detail by Fig. 4, furnishes an evenly distributed 

light, economically placed with correctly proportioned 

shadows. 

It may be noted here that a certain amount of shadow is 

highly desirable as it gives depth and richness to the goods 

displayed and brings out the finer points of detail, creating 

a natural and pleasing appearance more nearly like day- 

light. Natural daylight when the sun is shining, although 
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seeming to come from a single source, is diffused and re- 

flected from innumerable objects, hence shadows are soft- 

ened and we have the appearance and effect to which we 

are accustomed and in which we can accurately judge or 

estimate contour, distance, and surface characteristics. The 

more nearly we can approach this result in window light- 

ing, the more natural goods or articles of merchandise ap- 

pear and the more desirable to the observer, who can appre- 

ciate the good points or the workmanship of the material 

on display. ; 

For the present we shall eliminate all types of show 

window lighting from this discussion except the angle 

system, or in other words a series or line of light sources 

placed near the ceiling of the window at the front or near 

the glass and concealed from view on the street side, pro- 

tected and assisted by various types of reflectors. Illumi- 

Fig. 4. FIGS. 

Fies. 4 anp 5. AnatE Reruector SHowinG ReEQUIRE- 

MENTS OF DIFFERENT CEILING HEIGHTS. 
nation of this kind is in itself subject to many variations, 

and many kinds of reflectors or systems of wiring may be 

used in effecting the desired results For instance in Fig. 

5, it is seen that window ceilings of different height re- 

quire reflectors of different angles as 15, 30, 45 and 60 de- 

grees. Such reflectors are made in several sizes and in the 

different angles named so that the field of illumination may 

be covered adequately regardless of the size and shape of the 

window enclosure. 

Another type is the trough or continuous steel reflector 

which may be secured in several styles and sizes adapted to 

all sizes of tungsten lamps. It is preferable that in all 

such window fixtures the receptacles be so arranged that 

the lamps hang in a vertical position. The wiring, also, 

should be arranged so that the lamps may be burned in 

thirds, each third controlled by a separate switch. An ar- 

rangement of this kind allows the window dresser three or 

more variations (if different size lamps are used) and illum- 

ination to meet the differing conditions of his arrangement 

and background. Fig. 6 shows a diagram of this wiring 

system. 

Trough reflectors may be used with corrugated mirror 
lining, plain mirror or dead white enamel. The enamel, 

paradoxical as it may seem, is fully as efficient as the mir- 

ror, and in addition is much lighter in weight, more easily 

installed, cheaper, and furnishes a better color toned light. 

Reflectors of this type are usually concealed from view by 

a painted strip: on the window glass or a sign of some kind, 

or the ceiling may be raised a sufficient height above the 

glass and the fixture placed in this space. Lamps are 

usually spaced one to the foot, so that it is necessary to 

calculate the size of the lamps from the space to be illum- 
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inated per lineal foot. Assuming a maximum illumination 

of 12 foot candles’ intensity, the methods of determining 

the size of lamps is as follows: 

Surfer NLT 
Switch V2 2 
Switch V2 5 

Fig. 6. Tue Trougu or Continuous REFLECTOR AND WiR- 

ING SCHEME. 

Let A equal area of plans to be illuminated; I equal in- 

tensity in foot candles required; in this case 12.; K equal 

illuminating constant or ratio of useful light to total amount 

produced, usually about 50 per cent or .5; Q equals total 

quantity of light given out by light sources; L equals total 

quantity of light on plane of illumination; 1 equals quan- 

tity of light from each lamp; X equals number of lamps 

of the size required. 

Then in general, AI equals light needed on plane of il- 

lumination, and AI/K total quantity of light needed meas- 

ured at light source. And AI/KL equals X or number of 

lamps of the size required. The following case is worked out. 

Given a window eight feet wide. By width here we mean to 

include both the floor and back wall as far as the illumina- 

tion should extend as provided by the reflectors used. As 

sume K = .5 and I = 12, trough reflectors, one-ft. spacing 

of lamps. Then A per lineal foot = 8. Quantity of light 

needed per lineal foot —= A & I=:8 & 12 = 96 lumens. 
Then Q per lineal foot = L = (A X'1)/K =96/.5 — 192 

lfimens. 

Nearest this value in the table of lumens is 200 lumens 

requiring a 25 watt lamp. 

Table of reflection values of different wall and ceiling 

finishes : 

White blotting paper ..... S2Brown «0s. a oneness 20 

Foolscap paper .......... 7OEimerald ‘preent. a. eer: 18 

Chromo yellow paper .....60Dark brown ............. 13 

Oranvempaper e.i-ierete ces 50Vernullion /. geese emeaeites 12 

Yellowypaiited S\0 ones... 40Blne- 00. Se ae mee 12 

Lightepinikgeercmrresteicrc. ss > 36Black paper ian. .setts er 05 

Yellow cardboard ........ 30Black velvet ............. 004 
Tightebliemens ee ctanetcs see 25 

The lumen is the quantity of light falling upon an area 

of one foot illuminated with an intensity of one foot candle. 

APPROXIMATE TABLE OF LUMENS FOR Mazpa LAmps. 

Watts M.H.C.P. Total Lumens 

25 20 200 

40 33 333 

60 51 500 

100 88 868 

150 134 1300 

250 227 2200 

A table of the relative absorption of colors is here given 

for the convenience of those desiring to properly propor- 

tion the light for mixed color drapery displays. First, the 
relative area of the light plane to be covered by the differ- 

ent colors must be approximated and the color correction 

factor applied to each portion covered by a certain color. 

eS 

| 
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After finding the amount of light needed, arrange the num- 
ber of lamps to most nearly reach the result calculated. 

From the above it may be seen that a great deal of the 
efficiency of a lighting system depends on the colors and 
finish of the ceiling walls, a dark wall absorbing more than 
half o fthe available light. A glazed or glossy finish is olso 
to be avoided as the reflection of the light sources causes a 
glare and sometimes the reflection of the lamp itself may be 
seen. Probably the best finish to use on the interior of a 
window is a paneling of light cream and white or other 
dead finishes in very light tints. When white goods are on 
display in a window properly finished, only one or at most 
two-thirds of the light is necessary for the proper degree 

SOUTHERN ELECTRICIAN. 85 

of illumination, and the remainder may be switched off, 

to be used only for a dark or deep color display. 

In a brief review of this kind, it is not possible to go 

into the detail necessary to cover even a small part of the 

design of show windows or the many methods of lighting 

and of making attractive displays, but the writer desires to 

eall attention to the fact that there is much room for im- 

provement in the average window. In fact, improperly 

lighted and poorly designed windows are much more numer- 

ous than those economically and artistically illuminated. 

With this in mind, it should be the constant aim of the light- 

ing solicitor and the electrical contractor to bring to a 

higher standard this field of illuminating work. 

Recent Development in Electric Meters. 
BY H. W. YOUNG, 

Single and Polyphase Integrating, Portable Watt- 
hour and Graphic Recording Meters of 

Mercury Flotation Type. 

LINE of meters, known as the mercury flotation type 

is now successfully established by the Sangamo 

Electric Company. The principle of operation is based 

on an old discovery by Faraday who discovered that a 

pivoted metallic dise carrying an electric current would 

tend to rotate under the influence of a magnetic field. The 

Sangamo meters are most ingenious in their make up and 

have been designed to cover a wide field of electrical power 

measurement. In what follows the recent developments in 

this particular line of meters will be given as related by one 

of the company’s engineers before the Illinois State Electric 

Association. The developments here given are those of 

particular interest to the central station industry. 

INDUCTION METERS. 

The past two years have been especially prolific in the 

production of new forms of single-phase induction watt- 

hour meters, and in some eases, the various manufacturers 

00 5 aS 

Fig. 1. Srneue-pHase Inpuction METER. 

are producing several types. One of the new types de- 

parting to a considerable extent from the heretofore ac- 

cepted designs, is shown in Fig. 1. The chief characteristic 

of this type aside from its accuracy, is its great accessibili- 

ty, the design being such that the meter can be taken 

entirely apart and reassembled in a few moments with- 

out disturbing the adjustments. This simplicity of design is 

of great importance to the central station meter depart- 

ment, as replacement and repairs of elements can be quick- 

ly and cheaply made. The meter can be used interchange- 

ably on inductive or non-inductive circuits, and is self- 

contained in all capacities up to and including 100 amperes. 

POLYPHASE INTEGRATING METERS. 

A new form of polyphase watthour meter recently de- 

veloped is illustrated in Fig. 2. A unique feature of this 

design is in the arrangement of the moving system, which is 

carried on a single grid, so that by simply taking out four 

screws, the elements can be removed and the two shunt 

| 
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Fig. 2. A PontypHase INDUCTION METER. 

magnets are left in the base of the meter. It is then a very 

simple matter to repair and replace either shunt magnets 

or series coils without distrubing thé other meter elements, 

removing the recording mechanism or the moving system. 

To conform to the requirements of modern central station 

practice, the losses have to be kept at a minimum and the 

torque ratios high. The full-load torque is 85 m. m. g., 

the moving element weighs 32 grams and the ratio of torque 

to weight is 2.6. The meter can be used interchangeably 

on balanced or unbalanced noninductive and inductive cir- 

cuits and is made in all commercial capacities for two and 

three-phase cireuits. Particular attention has been given 

to the full and light load adjustments, which are very ac- 

cessible and positive. 

VERY LARGE CAPACITY D. C. METERS. 

The tremendous growth in central station-loads has de- 

veloped the necessity for extremely high capacity meters, 
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in fact, much greater than seemed commercially possible a 

few years ago. The largest meter ever made has been re- 

cently designed, having a capacity of 60,000 amperes at 

650 volts, and as will be noted, has a measuring capacity of 

over 50,000 H. P. at full load. The shunt is so designed 

as to be capable of earrying continuously an overload of 50 
per cent. Some interesting problems were encountered in 

the design of this very large shunt. With a drop of but 

50 millivolts, the minimum which should be used with a 

mercury type watthour meter, the loss at full-load is three 

kilowatts. To properly dissipate this energy, the entire 

shunt will be mounted in a corrugated sheet steel tank and 

immersed in oil. Copper ‘pipes for cooling water are placed 

in the upper layer of the oil above the shunt so that under 

heavy overloads, additional capacity can be gained by pass- 

ing water through the pipes. 

One of the most difficult features in the design of this 

shunt was the arrangement of connections between the cop- 

per end blocks of the shunt and the set of 112-5 inchx 4 

inch aluminum bus bars to which the shunt will be con- 

nected. Aluminum has a very high contact resistance 

against copper and other metals, owing to the rapidity with 

which the surface of -aluminum oxidizes, so it was neces- 

sary to provide a contact area of about 25,000 square 

inches between the copper blades from the end blocks of 

the shunt, and the aluminum bus bars, thus keeping the 

current density in the contact down to approximately 2.6 

amperes per square inch, instead of 60 to 80 amperes 

as usually allowed for copper to copper. 

Owing to the size and arrangement of the shunt and its 

end blocks with the connecting straps to the aluminum bus 

bars, the entire weight of the shunt, without the tank or oil, 

is approximately 1,600 pounds. A number of terminals 

are brought from the end blocks of the shunt to a point 

above the oil from which the connection is taken for the 

meter circuit; the arrangement of these terminals giving a 

uniform or average of potential drop between the ends of 

the shunt. The end blocks are built in sections bolted to- 

gether with heavy copper rods so that the coefficient of 

expansion of the entire mass is exactly the same throughout 

and the drop of the shunt under all conditions will be uni- 

formly maintained. 

Two switchboard watthour meters will be operated from 

this shunt; one as a check against the other, and one of 

these meters will also operate a distant dial mechanism 

located about one-half mile away from the shunt and meter. 

The mercury motor type of meter, owing to its freedom 

from the effects of external magnetic fields, is particularly 

well suited for this heavy capacity, as there is an enormous 

stray field created by the conductor carrying 60,000 amperes, 

which would seriously affect the registration of a meter 

susceptible to stray field effects. This large meter with 

two other 25,000 ampere meters will be employed for 

metering the enormous loads used in reducing Bauxite to 

make aluminum. 

THREE WIRE D. C. METERS. 

A new shunted type three-wire direct current meter has 

been developed and will shortly be available in all capacities. 

In this meter the general principle and construction features 

of the well-known two-wire mercury flotation meter have 

been preserved, but in order to meter both sides of the 

system, two motor elements are required, insulated and en- 
tirely separate from each other, but driving a common shatt. 
The desired construction was obtained after long experi- 
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menting by an arrangement of the shaft for the upper mov- 

ing system so that it is carried through the bottom of the 

upper mercury chamber or motor element, and connected by 

a coupling to the shaft of a lower element in the other side 

of the three-wire system. The space betweea the two ele- 

ments is occupied by a pair of shunt coils on iwo straight 

laminated cores having a return magnetic circuit through a 

yoke or return plate in the upper side of the top motor 

element, and in the lower side of the bottom motor element. 

By a very simple arrangement the magnetic flux is ex- 

actly balanced through the two elements, thus giving an equal 

torque and proper rate of rotation to each motor element 

for a given load. The upper part of the three wire meter 

is exactly the same as a two-wire, that is, a single damping 

disc, one pair of damping magnets, recording train, ete. 

In capacities up to and including 100 amperes, the three 

wire meter is operated with two internal shunts. For larger 

capacities, two external shunts are used, one in each 

side of the line. The full load torque is approximately 

150 millimeter grams and as the weight of moving system 

is floated against the upper bearing, the friction is negli- 

gible and the ratio of. torque to friction is extremely high. 

MEASURING ROTARY CONVERTERS—OUTPUT AND INPUT. 
In rotary converter installations supplying direct cur- 

rent it is sometimes necessary or desirable to run the con- 
verter inverted, feeding direct current and supplying al- 

ternating current. A convenient method of recording the 

entire direct current output and input. is by means of a 

watthour meter, having a register of the double dial 

type, the upper row of dials recording the direct current 

output under normal operating conditions, and the lower 

set of dials record the direct current input when the ma- 

chines are running inverted. The exact distribution of 

direct current is, therefore known, and the sum of the dial 

readings gives the total direct current energy delivered and 

supplied. While the application of this meter is commer- 

cially limited, yet it offers a convenient and simple solution 

of a problem ordinarily requiring two meters. 

SPECIAL PORTABLE TESTING METERS. 
Operators of isolated plants, central station power solici- 

tors, consulting engineers, ete., often find it difficult to 

secure accurate data of power consumption over short 
intervals of ‘time, as the ordinary integrating meter does 

Fig. 3. A PortasLte WatrHour METER. 

not have a sufficient range of dials and capacities. To meet 

this demand for a suitable meter, the portable type illus- 

trated in Fig. 3. has been recently developed and embodies 

several novel features. The construction of the meter is 

the same as employed in vehicle service mercury motor 

type watthour and ampere-hour meters, so that the most 
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severe service will not injure the moving system or record- 

ing mechanism. The meter proper is of 10 amperes eca- 

pacity, and by suitable arrangement of binding posts, the 

outfit can be used either as a 10 ampere meter for small 

loads, or with any desired range of self-contained internal 

shunts from 60 to 500 amperes eapacity. In addition, any 

number of larger external shunts ean be used. 

The arrangement of the registering mechanism is es- 

pecially novel, as the four small dials record the total 

energy passing over a given period in the usual manner, 

thus permitting long time tests to be made, and for short 

interval tests, the large dial and fast moving hand are 

used. This hand is of the key operated, reset type cap- 

able of being set back to zero without in any way affecting 

the reading of the four small dials. With this combination 

any desired load can be measured, and, furthermore, the 

current consumed by motor driven tools, ete., over short 

intervals of time can be accurately read. This combination 

will be found very useful in collecting data on shop or 

street car operation where the ordinary type of meter with 

its slow moving dials would not be suitable. 

MERCURY FLOTATION GRAPHIC RECORDING METERS. 

The graphic meters illustrated in Fig. 4 embody a num- 

ber of unusual features, including ability to withstand most 

severe handling and shocks due to the mereury motor prin- 

ciple of operation, with consequent flotation of the moving 

system. The meters are the direct acting type, have a high 

torque without relay or control circuits, the standard types 
have a torque of 450 to 600 millimeter grams at full load. 

Fig. 4. SwircHsoarp Type of A GRAPHIC RECORDER. 

The moving system is excellently damped with a maximum 

period of as high as one second for full swing, but the 

damping can be varied as desired. The meter also has 

a speed chart feature which will be valuable in taking start- 

ing and acceleration curves, as the mechanism is so designed 

that by simply throwing in a special gear the chart can be 

made to run one inch per second and can be started and 

stopped at a distance by push button control. 

The method of applying the power to the chart, the con- 

trol of speed, the holding of the moving system during 

shipment, the damping, the method of inserting and re- 

moving the paper, is all new and much simpler than in any 

previous type. It is furnished for both A. C. and D. C. 

wattmeter, ammeter, and A. C. volt-meter service.. A sim- 

ilar instrument with some modifications in the mereury 

motor arrangement will be furnished for D. C. voltmeters. 

The candle power efficiency of carbon filament lamps 

varies with the voltage, while the light varies inversely with 

the voltage. 

The useful life of a lamp is considered to be the num- 
ber of hours it burns until the candle power drops to 80 per 

cent. of the initial readings. 
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January Meeting of Society for Electrical 

Development. 
A meeting of the Society for Electrical Development, 

Ine., was held January 14, 1913, at the Engineering Socie- 

ties building, New York City. At this meeting the various 

work done by the organization committee was approved, as 

were also the by-laws of the new society. Immediately after 

the meeting, a further meeting was held of the board of 

directors, who were selected by the associations which they 

represent from the various branches of the industry. The 

funds which have been advanced by the organization com- 

mittee to carry out the organization work of the society were 

turned over with-all records of meetings of the organization 

committee to the society, and officers were elected as fol- 

lows: Henry L. Doherty, president, and Ernest Freeman, 

iA. W. Burchard, W. H. Johnson, J. R. Crouse and W. E. 

Robertson, vice-presidents. These men, with Messrs. L. A. 

Osborne, Gerard Swope and J. R. Strong, compose the 

executive committee, on whom will lay the heavier responsi- 

bilities of the further organization work of the society. 

Appointments were also made of J. M. Wakeman as gen- 

eral manager and Philip S. Dodd, as secretary-treasurer. 

Both Mr. Wakeman and Mr. Dodd are well known in the 

electrical industry and have a very intimate acquaintance 

with publicity problems of the kind, involved in the present 

propaganda on behalf of electrical development. 

P. §. Dopp, SrcreTaRy AND TREASURER SOCIETY FOR 

ELECTRICAL DEVELOPMENT. 

As already explained in these columns, the work of the 

society will be devoted to various lines of effort for the 

ereater development of the electrical industry at large and 

will be carried out along broad-gauge lines aiming to in- 

crease in every way the uses of electricity, especially for 

light, heat and power. 

The society has the endorsement of the executive com- 

mittees of the National Electrical Contractors’ Association, 

the National Electrical Supply Jobbers’ Association, the 

Executive and Public Policy Committees of the National 

Electric Light Association, together with the support of a 

large number of manufacturers, both large and small. With 

such endorsement there can be very little question of its 

practicability and value to the industry at large. The mem- 

bership is open to every interest in the electrical industry. 

\dustry. 

The New Secretary and Treasurer—P. S. Dodd. 

To those who have followed the commercial activity 

of the National Electrie Lamp Association, that of the 

Commercial Section of the N. E. L. A., and finally the birth 
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and organization of the Society for Electrical Development, 

the name of Philip Stevens Dodd and the personality of the 

man behind this name is most familiar if not intimate. Al- 

though yet a young man, through his untiring energy and 

enthusiasm he has forged a prominent place for himself in 

the electrical industry. He has given of his time and ener- 

gy freely to every activity that has had for its purpose the 

welding together of its various branches. In the conception 

and early promotion of the Society for Electrical Develop- 

ment, which also has the above as its definite purpose, Mr. 

Dodd has been very conspicuous and to him must be given a 

large per cent of the credit for preliminary work and man- 

agement of details since its organization. 
It is of interest to learn that his efforts are to be more 

closely connected with this work through an appointment as 

secretary and treasurer of the society. He will resign his 

position as director of the commercial development depart- 

ment of the National Quality Lamp Division of the General 

Electric Company, to take up this work. Mr. Dodd’s early 

training has been largely responsible for his success, we be- 

lieve, as a promoter. He successfully covered important 

sections of New York City as a reporter on the New York 

Journal for two years, later entering the electrical field as 

business manager of the Electrical Review and Western 

Electrician, and finally accepting the position of director of 

the department of publicity of the National Electric Lamp 

Association, with which organization he has been connected 

up to the present time. To use a homely phrase, he is a 

“iller” in making friends and accomplishing his aims. We 

know the work recently entrusted to him is in the best of 

hands. 

Mississippi Electrical Association Question Box. 
Under this heading will appear each month questions and an- 

swers to questions from members of the Mississippi Electrical 
Association. All readers are invited to discuss any question or 
topic presented. Address all correspondence, including questions 
and answers, to Clarence E. Reid, Question Box Editor, Agricul- 

tural College, Miss. 

New Questions. 
QUESTION NO. 9. On some series transformers re- 

cently received, I find the terminals which are to be con- 

nected to the meters short-circuited, with a copper wire, 

and the instruction tag sent with them states that these ter- 

minals should always be short-circuited when the meter is 

not connected. Why is this? 

QUESTION NO. 10. About how many times normal 

full load current will a modern 3-phase, 2,300-volt, 60 cycle, 

40 kw. alternator give on short cireuit with normal full load 

field current? 

QUESTION NO. 11. Why is the air-gap between pole- 

face and armature -so much larger in the ease of turbine- 

driven alternators than in the case of other generators of 

corresponding dimensions? 

QUESTION NO. 12. Where may auto-transformers be 

used instead of two-coil transformers to advantage, and in 

general, where may they not be used? 

QUESTION NO. 13. Kindly explain how an alternat- 

ing current motor with no brushes or. external connections 

to the armature, is caused to rotate. 

QUESTION NO. 14. The common impression is that 

the older a carbon incandescent lamp gets, the more cur- 

rent it takes. I have been informed by an electrician that 

this is not so, but I have noticed that an older lamp gets 
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hotter than a new one. Why is this so, if it is getting less 
power? t 

QUESTION NO. 15. Why are the manufacturers of 

some modern direct current generators putting slots between 

the commutator segments instead of mica? Is not there 

some danger of carbon and other dirt short-cireuiting the 
commutator? 

QUESTION NO. 18. In the armature of a 3-phase, 110- 

volt,, 60 eyele, 3-h.p. induction motor, I notice that the 

conductors are not well insulated from the iron core. The 

motor is in operation, and seems to be all right. How will 

the above effect the operation of the motor? 

Questions UNANSwEeRED—SEE Nos. 2, anp 3 In JANU- 
ARY IssuE. 

Answers to Questions. 
QUESTION NO. 5. 

The sketch shown here refers to a two-phase plant, using 
transformer type ground detector. The following readings were 
noted, with all line switches open, for first set, and second set 
taken with all line switches closed: 

All lines open Closed. 
When A, is selected, voltmeter reads........... 61 66.5 
When Ao is selected, voltmeter reads........... 61 65.0 
When B, is selected, voltmeter reads........... 61 68.0 
When Bz is selected, voltmeter reads........... 61 68.5 

When line switches were open, giving the first column of read- 
ings the house or station primary circuit was connected where it 
taps the fuses. Do these readings indicate a condition of station 
and outside lines being grounded? If so, how serious are the 

2-Phase Bus Sars 

Pot, Trans — 20:1 

OKKXKKLIND 

Switch 

300/-lfeter,. Kes Boow 
Ground Detector Diagram. 

grounds? If not, what is the explanation of the readings of the 
voltmeters? Is there naturally and normally a difference of poten- 
me beens the ground and any conductor of a high voltage 
system 

Evidently the resistance of the voltmeter should be 

3000 ohms, as this is nearer the usual resistance of a 300 

volt A. C. voltmeter than is 300 ohms. This being the 

case, a reading of 61 volts on the 300 voltmeter, Res. — 

3000 ohms, would mean a current through the meter of 

61/3000 amp. or about .02 amp. which would be the eur- 

rent through the low potential side of the transformer. On 

the high potential side this would mean a current equal to: 

1/20 of .02 amp. or .001 amp., as the load current on the 

high potential side of the transformer, or that due to the 

secondary and voltmeter current, not taking into account 

the exciting current of the transformer. 

If line B1 is grounded, and the transformer detector is 

connected to Al; and supposing the line voltage to be 

1,000 volts, the total impedance of the cireuit would be 

K/I or 1,000/.001 or 1,000,000 ohms. The usual impedance 

of a potential transformer may be taken at about 400,000 

ohms or less on open cireuit, and much less under load, 

leaving the resistance of the ground to be 600,000 ohms or 

more. It will be noted that in the above, the transformer 
impedance (assumed) is subtracted directly or arithmetie- 
ally from the total impedance, while it should be sub- 
tracted vectorially, that is, the phase angle should be taker 
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into account. Data are not available for that however, and 

in any case, the result ‘would be to make the apparent 

ground resistance higher. So in any case with the above 

readings, assuming them to be due to grounds, the grounds 

would be of such high resistance as to be negligible. 

It is, however, the writer’s opinion that a part at least 

of the eurrent through the high tension side of the poten- 

tial transformer is due to a capacity effect between the ar- 

mature and line conductors and the ground as the plates 

of a condenser, and the insulation of the armature econ- 

ductors serving as the dielectric. The amount of capacity 

required under this supposition would be as follows: 
The equation for current in a capacity cireuit is I = 

2rfCE, where, I = current in the capacity circuit, as 

above, = .001 ampere; EK — EK. M. F. impressed on the 

circuit, as above, 1,000 volts; C = capacity in farads; 

F — frequency, assumed to be 60 cycles; Then, C = % 

mfEK = .001/27 «& 60 & 1,000 — .000,000,0026 farads —= 

.0026 Micro-farads, or about 1/1000 that of a small tele- 

phone condenser. So it would be entirely reasonable to ex- 

pect to find this amount of capacity in the circuit consist- 

ing of ground, and generator conductors, with the generator 

armature conductor insulation as dielectric. 

The illustration shown here will serve to illustrate where 

the condenser effect is found. In any case, there would 

not seem to be serious grounds on the cireuit. A 5 kw. 

transformer, or any larger power transformer instead of 

the small potential transformer would require so much 

exciting current that most of the drop would be across the 

condenser effect, an dthe voltmeter would not read. 

Answering the last question, when one side of the line 

is grounded, from the figure it is evident that there would 

naturally be a difference of potential between the other 

side and the ground. 

QUESTION NO 7. 
How do member-companies store and care for ‘*heir reserve 

supply of transformer oil? When moisture is suspected, how do 

you test it? When moisture is found in the oil, how do you re- 
move it? 

If the oil is not used immediately by the company 

it should be stored so as to be protected from the weather, 

and preferably in a place not having extreme variations 

of temperature. The cans or barrels should not be opened 

or unsealed before the oil is actually needed as any change 

in temperature will cause an exchanze of air or “breathing” 

in the receptacle. This, of course. will cause condensation 

of moisture inside and when precipitated will lower the 

insulating qualities of the oil. Oil barrels should be placed 

on, their sides to prevent water from collecting on the 

heads. 

There are several ways for making a rough test for 

finding the presence of water in oil. One of these would 

be to draw off a small sample of oil in a vessel and note 

whether water has settled in the bottom. Another would 

be to drop some oil on a hot iron. If moisture is present 

you will get a crackling noise. The only satisfactory and 

reliable method for detecting small quantities of moisture 
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is by measuring the dielectric strength of the oil as even a 

small quantity of moisture is detrimental to the insulating 

quality of the oil. 

There has been developed for this purpose a small test- 

ing outfit consisting of 1a box provided with Y-inch metal 

dises, the distance between which can be adjusted for 0.2 

inch outside the box thus permitting ready connection to 

the adjustable voltage testing transformer. 

In the case of oil which has been removed from trans- 

formers in service it would, of course, be well to filter and 

clean. This can readily be done with what is known as 

a transformer oil drier and purifier. This, of course, is 

a rather expensive piece of apparatus for a small central 

station, but where the station is large enough to have a 

considerable number of transformers in service it is be- 

lieved to be an economical device. L. W. C. 

QUESTION NO. 8. ; 

Do members experience trouble with cotton gin loads on ac- 

count of large motors used and consequent demand on the sta- 

tion at no regular period? What rates have been found suited 

for this load? 

One company in Central Georgia operating a hydro- 

electric system makes a rate to cotton gins of 2 cents and 

2% cents per kw. hr., depending upon the capacity of the 

gin. This company has found that it requires from 16 to 
18 kw. hrs. to gin a bale of cotton. 

Atlanta Jovians Attend New Orleans Street Parade. 
A number of Atlanta Jovians chartered a private car 

and made the trip to New Orleans to attend the Jovial elec- 

trical street parade held during the Carnival week under 

the direction of Statesman F. B. Stern. The party left At- 

_lanta Friday, January 31, reaching New Orleans for some 

of the Carnival events and attending the rejuvenation, .ban- 

quet and street parade. While in New Orleans the party 

lived on their ear, and returned, leaving New Orleans on 

Monday night, reporting a most enjoyable time. 

The following were the members of the party: W. T. 

Gentry, president of Southern Bell and Cumberland Tele- 

phone Companies; M. O. Jackson, general manager, and R. 

E. Hastings, chief clerk of the same company; L. S. Mont- 

gomery, district manager National Metal Molding Com- 

pany, and Eleventh Apollo; T. A. Burke, sales manager of 

Western Electric; W. B. Wallace and C. A. Hawkins, of 

the same company; J. J. Smith, manager of the Baltimore 

Supply Company, and F. V. L. Smith, manufacturing agent 

all of Atlanta. On reaching Birmingham, the party was 

joied as guests by Past Jupiter Oscar C. Turner, president 

of the Southern Wesco Supply Company, together with 
three of his friends. 

Before the advent of the wire drawn Mazda lamp, series 

street Mazda lamps were used in the majority of cases, but 

the drawn wire multiple lamp has practically superseded 

the series lamp at the present time. Ninety per cent of 

the installations going in along business streets are multiple 

installations at the present time, however, if residence 

streets are to be lighting, necessitating long distribution, 

the series proposition is the better. For general street 

lighting, the incandescent lamp has advantages over the 

are lamp, and smaller units by other illuminants are grad- 

ually gaining ground in this direction. The one great ad- 

vantage which the incandescent lamp has over the are lamp 

is that smaller units with a closer spacing can be used, the 

resulting illumination being therefore more uniform 
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THE NATURE OF CONTRACTS AND THE 
DETAILS OF SERVICE. 

After the question of the rates to be charged for electric 

service has been settled, there remains a number of ques- 

tions of policy in regard to matters which are often con- 

sidered as details and yet of considerable importance in 

their effect upon the extension of business. Among these 

may be mentioned the nature of the contract to be executed 

with the customer, its provisions regarding deposits, service 

connections, extensions, discounts, and billing, together with 

the general policy of the company in the other general 

matters affecting the service. 

In many cases, far too many, the companies seem to 

have no settled policy in regard to anything. There are no 

definite instructions, no rule to go by, with the natural 

result that questions are almost entirely decided by personal 

judgment and not as a matter of company policy. This 

opens the way for discrimination and eaprice, since the best 

of us are not entirely free from prejudice, and in the ab- 

sence of specific policy it is hard to prevent the exercise of 

personal judgment from working hardship, to say nothing 

of the losses liable to be incurred by not having an equit- 

able rule and requiring an adherence to it. 

The result of such a policy or lack of policy is that 

if a customer comes into contact with different employes 

in seeking an adjustment of any kind, he is bound to be- 

come more or less confused by conflicting statements, and 

after such an experience he will certainly be of the opinion 

that the company does not know its own mind about any- 

thing, and then if neighbors compare notes, as they often 

do, and find that they have not been treated alike, there is 

a chance for more trouble. The only sure way to avoid 

ill feelings due to this cause is to have all matters of any 

consequence reduced to a settled policy and this placed in 

the hands of every employee in printed form so that the 

treatment of all customers will be alike, regardless of per- 

sonal opinions, weather or dyspepsia. A further and still 

better development of this idea—and one which will save 

much misunderstanding and many disputes, is to publish 

a small booklet giving the rules of the company in simple 

form, placing this in the hands of every employee, every 

new customer, and every prospective customer. This idea 

is not new, and where it has been put into practice, it 

has been found that such literature in the hands of solicit- 

ors has been of value in securing new business. 

CONTRACTS. Regarding contracts, the first question 

which will arise is, “Are written contracts necessary, and 

why?” This question was the subject of quite a lively dis- 

cussion in the Question Box of the N. EK. L. A. some time 

ago, and while the majority of those who expressed their 

opinions were in favor of written contracts, yet there were 
few who gave any logical reason for thinking so, and there 

were one or two who considered contracts unnecessary. 

The questioner took the stand that since butchers, bakers, 

and grocers did a volume of business with individual custom- 

ers much greater than that done by the average customer of 

the publie service corporation, without any such instru- 

ment, why should it be considered a necessity in the ease 

New Business Methods and Results. 
Representing Interests of Central Station, Electrical Jobbers, Dealers and Contractors. 

of central station service? Without quoting the arguments 

presented, we may say that the real logical reason for having 

formal contracts is this: In buying from tradesmen, 

whatever the volume of business, a commodity is purchased. 

Hach transaction is complete in itself, even though the ac- 

count continues open. On the other hand, the patrons cf 

tLe central station do not pureliase simply a eoimmodity, 
bet a service. This service is to be rendered under certain 

terins and conditions and it is important that these should 

be 1eauced to writing and subscribed to by the parties en- 

tering into the agreement. 

The editor of this department has had experience under 

both methods and we would decidedly favor having written 

contracts with all customers on the following grounds: 

First, a contract constitutes a definite record of an applica- 

tion for service. It is a starting point for action, which 

if left in the form of verbal instructions or pencil memo- 

randum, may easily get side-tracked, be postponed or for- 

gotten. Secondly, it produces a moral effect upon the 

customer, because he feels that he has entered into a de- 

finite agreement to accept service under the terms stated and 

he has less excuse for trying to evade his part of the 

contract. It may be faulty or even useless as a legal in- 

strument, yet its moral effect will hold the great majority 

of the customers in line. In fact it is very rarely that pub- 

lie service corporations put their contracts to the legal test. 

As to the form and wording of the contract, it should 

set forth as simply and briefly as possible the principal 

terms and conditions under which service will be furnished. 

There is absolutely no use in expressing the agreement in 

high sounding legal phrases, which accomplish no purpose 

but tc mystify and intimidate the prospective customer. 

In one case coming under our notice, a very lengthy contract 

printed on the front of a sheet was reinforced by a list of 

21 additional conditions on the back in fine type. Upon 

examining this document, it was found that the same state- 

ment was repeated four times in slightly different wording. 

After revision, the new form contained every essential 

feature of the old contract, but was less than a fourth + 

the length. 

DEPOSITS. The question of deposits is a live one. 

This has also been the subject of several queries in the 

N. E. L. A. Question Box, and a large number of replies 

published. While there is no doubt at all as to the right 

of an electric light company to protect itself against bad 

accounts by requiring deposits from every one, yet the con- 

census of opinion among those who answered, seemed to 

develop the facts that as a rule, the arbitrary require- 

ment of deposits from all customers serves no useful pur- 

pose and is generally undesirable, and further that the 

proportion of uneollectable accounts incurred by taking on 

customers without deposit is so small as to be negligible, 

being in most cases but a small fraction of one per cent. 
Of course, the central station must accept applications for 

service, no matter from whom they come and if there are 

well founded doubts as to the intention of the applicant to 

pay his bills, that is, if he bears the reputation of a “dead 

beat,” there is only one thing to do, and that is to demand 

an adequate deposit or other security. It may be true 
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that the asking of deposits is not a serious bar to business 

in the sense that it appreciably reduces the number of cus- 

tomers, since anyone that is otherwise persuaded to usc 

electric light will not refuse to put up security flor a couple 

of months bill, but the worst effect that this ruling has 

that it is an arbitrary and unreasonable attitude on the part 

of the company. It is secretly resented by a majority of 

those who have to put up the money, and as a matter ont 

publie policy, nothing should be done that is likely to foster 

an unfavorable mental attitude on the part of customer 

While the matter of guaranteed revenue or minimum 

bill, properly belongs under the subject of rates, it may not 

be irrelevant to say here that excessive minimum payments 

have a similar effect, particularly if they often run above 

the metered rate. A minimum payment is clearly just’ 

able, but on the small contract it should be nominal, and on 

the large ones so proportioned that it will rarely exceed the 

charge at the metered rate. 

SERVICE CONNECTIONS. As to service connec- 

tions, most companies now make no charge, but include 

such work-in their overhead expense. This is the better 

way, because there are a great many landlords who would 

not pay for a service connection for a tenant, and if a 

tenant pays for it it is not just because future occupants 

of the premises have the benefit of it gratis. Such a policy 

would be sure to shut out many who would otherwise be 

customers. Of course if a customer lives at some distance 

from the public street, and the company must go to con- 

siderable expense to reach him, it is necessary to make 

some kind of a service charge, and in such cases the com- 

pany should adopt as liberal a policy as is consistent with 

making a profitable investment. 

EXTENSIONS. In regard to extensions of the street 

mains necessary to reach parties desirous of becoming cus- 

tomers, it is better in this case, as in the others, to make a 

direct charge, because it is evidently unjust to ask one party 

to pay for the construction of a line which will probably 

be used later to supply others. The company should esti- 

mate what amount it is justified in spending in order to 

obtain a given amount of revenue and base its policy on 

this. A common policy is to set one pole if necessary to 

reach one new residence customer, or to run two or three 

sections, or from 300 to 500 feet of wire (doubled). If 

service extensions are required in a locality where it is 

reasonably certain that the applicant will be the only one 

to be benefited, a charge should be made just the same as 

for an extension on private property. 

BILLING. After having come to an understanding a“ 

to the terms and conditions of services and after the con- 

nection has been made, there is usually but one point of 

eontact that the company has with the customer and that 

is in regard to the reading of the meter, the presentation 

and settlement of the monthly bill. Discussions as to the 

amount of bills (except where the flat rate is used) « 

neglect in paying them are responsible for more friction 

and strained relations between the parties concerned than 

anything else, and anything that can be done to reduce mis- 

understandings on this score will be trouble well spent. 

This section of Southern Electrician in the next number 

will be devoted entirely to a diseussion of coinplaints and 

delinquencies, and we invite the fullest discussion of these 

important subjects. 

The bill should in all cases show the meter readings for 

the beginning and ending of a definite period with dates 
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showing the dates the meter was read so that the customer 

ean check up the readings. Thus in ease of a consumption 

which appears abnormal he can ascertain whether the con- 

sumption is still going on at a proportional rate. It 

has been found that customers are glad to knew how to 

do this, and it would certainly be an advantage if every 

one knew how to read his meter. It is astonishing how 

many persons have an idea that public service corporations 

send ou the bills according to what they feel like charging 

without any reference to the meter readings. There is 

“one idea adopted now by some companies that will do much 

to remove the distrust of the meter and the meter reader. 

Postal cards are printed bearing representations of the 

meter dials, and if the meter reader is unable to gain ad- 

mission to the house on his regular trips, one of these cards 

is mailed to the customer with a request to mark on the 

dials the position of the pointers and mail the same to the 

office of the company to be used in making out his bill. 

It will at once be seen that this inspires confidence. 

Result of Christmas Campaigns Among Byllesby 

Properties. 
Remarkable results were accomplished by the Byllesby 

organization in securing new business between December 
1 and 27, of 1912. Two box-cars of electric appliances 

were sold as a result of the campaigns, and 5,203 new ap- 

pliances have been placed on the lines of the various com- 

panies. The general plan of the campaign consisted of 

newspaper advertisements, (employing regular space) and 

circular letters to customers and prospects followed by per- 

sonal solicitation. Special window displays were also used 

at most of the properties with good effect. A conservative 

estimate places the total load of these appliances at 2,321 

kw., and the total annual revenue to be derived from their 

use at $25,757. 

Mr. R. E. Flower, manager of the new business depart- 

ment of the Mobile Electric Company, attributes the large 

sale of flat irons in Mobile during the Christmas appliance 

campaign to a letter-selling plan. Letters were sent to all 

customers advising them that the letter was good for $1.50 

if applied on the purchase of an electric flat-iron. The 

reason given for the bonus was that most business firms 

gave away calendars or souvenirs of some sort during the 

holiday season, and that the Mobile Electric Company 

wished to give something of real value. The result of these 

letters was the sale of 325 flat-irons. All irons were sold for 

cash only, and the receipts paid not only for the irons, but 

the cost of advertising. 

Manager Brandli, of the Consumers’ Power Company, 

Minot, N. D., attributes the sale of 110 appliances during 

the campaign to newspaper advertising and a folder which 

was mailed out with November statements. The company 

also maintained two attractive window displays which were 

changed each week. The Friday afternoon before Christmas 

the company gave a special discount of 20 per cent for cash 

sales. 

Mr. E. F. Stone, superintendent of lighting and power 

of. the Arkansas Valley Railway, Light & Power Co., cred- 

its newspaper advertising and attractive window displays 

with the very satisfactory sale of appliances in Pueblo and 

the Arkansas Valley district. 
Mr. L. G. Gresham, assistant manager of the Appalach- 

ian Power Company, in reporting the sale of 108 appliances, 

says: “I think this is a remarkable showing considering 
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that the report covers only Bluefield, Wytheville and Poca- 

hontas. We have no one at Marion or Pulaski to push the 

sale of appliances. I attribute the success of the sale to 

initiative, aggressive methods and newspaper advertising.” 

The 1,353 appliances indicated below as sold by the 

Minneapolis General Electrie Company during the cam- 

paign does not include some 500 Christmas tree lighting 

outfits. Manager Pack believed that the large sale of elec- 

trie Christmas tree lighting outfits in Minneapolis this year 

was due to the company’s action in loaning electric tree 

lighting outfits to churches and charitable institutions and to 

the advertising done by the company concerning their safe- 

ty. The total number of appliances sold in Minneapolis 

does not include all of those sold by department stores and 

electrical supply dealers, as it was impossible to get a com- 

plete record from the dealers. 

Manager Stephens, of the El Reno Gas & Electric Com- 

pany, credits the success of the Christmas appliance sale to 

personal effort and interest of the local supply dealers, at- 

tractive window displays and the newspaper advertisements. 

During the day before Christmas the telephone was used 

in ealling up prospects with good results. 

The Canon City window display of the Arkansas Valley 

Railway, Light & Power Company consisted of a small col- 

ored boy who popped corn on an electric grill. The corn 

was given away to visitors and many people were attracted 

inside—resulting in the sale of many appliances. 

During the week following Christmas, the Minneapolis 

General Electric Company reports the sale of 125 appli- 

ances, and although the number is not included in the report 

below, a large number of sales were undoubtedly due to 

the stimulus given by the electric appliance campaign. 

The result of the campaign in detail follows: 

ToraL APPLIANCES PLACED DuRING CAMPAIGN LASTING 

From Dec. 1 to Dc. 27. 
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The frosting of the lower portion of the glass bulb of 

the Mazda lamp softens and diffuses the light with good 

effect and little reduction in candle power. 
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COMMENTS ON CONTRACTS AND SERVICE. 

Mr. L. J. Wilhoite, Contract Agent of Chattanooga Railway 

& Light Company, Chattanooga, Tenn., Gives the 

Routine of His Sales Department In Refer- 

ence to Contracts. 

When the application for service is taken, either by the 

solicitor or through the office, the contract is filled out com- 

plete, in original and duplicate except the installation, kilo- 

watts connected, possible maximum k.w.h. consumption, and 

the rate. Thé work orders are next issued and passed 

to the operating department, one copy of the order being 

retained in the sales department, one copy retained by the 

credit department. When the order has been completed by 

the operating department, it is returned to the sales depart- 

ment. Upon its receipt by the sales department it is pinned 

to the contracts which have been retained in the sales de- 

partment pending the return of the executed order. The 

contracts are then completed from the information given 

on the returned work order, the work order then being 

forwarded to the accounting department for entry on cus- 

tomer’s ledger, and the duplicate copy of the contract mailed 

to the consumer, the original copy being retained in the 

company’s file. 

As far as possible all contracts are taken for a period 

.of one year, and when so taken no charge is made for serv- 

ice connection. However, when it is impossible on account 

of the transient nature of the business to secure a one year 

jagreement, temporary contracts are taken and a charge 

made for service connection and disconnection. No special 

contract blanks are provided for taking eare of the tem- 

porary business, but our standard form is used by the 

striking out of the one year clause, and the insertion of a 

rider. 

LIGHT 
AGREEMENT FOR ELECTRICAL ENERGY 

CHATTANOOGA RAILWAY & LIGHT CO. 
CHATTANOOGA, TENNESSEE 

Chattanooga, Tenn.,_____ eS a Ta 

The undersigned ---- -----------, hereinafter called 
the Consumer, hereby applies to the Chattanooga Railway & Light Company, hereinafter called the Company, to be supplied, 
subject to the terms and conditions stated below, with electric energy for lighting purposes and small motors (3-4 h. p. or less) 

installed or to be installed at premises— 

consume-----.------------------------------- jlowatt hours if used continuously for thirty (30) days. 

The Consumer agrees to take and pay for said Electrical Energy, as measured at and by the meter on said premises, which 

will be provided by the Company, at rates as follows, based on a possible maximum kilowatt hour consumption of. 
kilowatt hour per month of thirty (30) days for the use of the equipment above designated: 

First § per cent of said possible maximum K. W. H. consumption (.-.------------------ ) K.W. H.at 12 1-2c per K. W.H. 

All in excess during same period of_-.--------.--------- ------------ K. W. H, at 6 1-2c per K. W. H. 

On account of meter, clerical and all other necessary service, and for interest and depreciation on investment necessary 

under this contract, the CONSUMER hereby agrees to pay a minimum charge hereunder of $----.----------1 per month whether 
any energy us Used or not. It is further agreed that all bills for Electrical Energy shall be rendered by the COMPANY to the 

CONSUMER monthly, and paid by the CONSUMER prior to the delinquent date stamped or written on such bills. All such 
bills to be paid by the CONSUMER at the office of the COMPANY, in Chattanooga. Failure to receive bill will not entitle 
CONSUMER to the discount for prompt payments. 

A cash discount of 5 per cent. will be allowed if the bill is paid within fifteen 
(1S) days from date thereof. 

This application 1s for service to continue for the term of ONE YEAR from the date hereof and thereafter until it is dis- 
continued on 48 hours’ notice in writing given by one of the parties to the other, except as otherwise hereinafter provided. 

The current is to be supplied, measured and paid for, and the apparatus for supplying and utilizing it is to be installed and 
maintained in accordance with the Rules and Regulations of the Company, on the reverse side hereof, which are hereby made a 
part of the agreement formed by the acceptance of this application. 

The Consumer agrees that during the life of the contract formed by the acceptance of this application, he will, upon the 
same terms, take from the Company all additional current which he may use. 

The Consumer agrees to provide a suitable place, to be approved by the Company's inspector, for the installation of the 
Company's meter. 

Before any change or addition thereto is made in equipment, in number, size or type of lamps or otherwise, due notice 

cf change must be given by the CONSUMER, and written assent obtained by the COMPANY, and it is hereby agreed that 
the possible maximum kilowatt hour consumption, which is the basis of this agreement, will be increased or decreased as af- 
fected by such change. 

. 

Witness: 
oh en amiccnamnansat ae an cai aa re ae 7 

Accepted the .-----....----~ Aay of __-_.....----__. 191__. 

CHATTANOOGA RAILWAY & LIGHT COMPANY, 

Form 143 



Fesrvuary, 1913. 

We have no definite rule to be followed in the matter of 

deposits; other than that the applicant assures us that he 

would be entitled to the courtesy of eredit extension by any 
representative merchant in the city. Where the credit of 

the applicant is bad, a deposit ranging anywhere from 

$3.00 to $50.00, depending entirely upon the applicant’s 

probable monthly bills, is required. 

We divide the city into 27 districts, and endeavor to 

have the meters read in one or two districts at approxi- 

mately the same time each month. Bills are rendered every 
day during the month, for example, bills for route No. 20 

are rendered on or as near the 20th of the month as possi- 

ble. A discount of 5 per cent is allowed on all bills paid 
within 15 days from date of bill. We have no arbitrary 
rule governing the collection of discounts on bills presented 

for payment after maturity. As to whether or not we in- 

sist on the collection of discounts on over-due bills, depends 

entirely upon the merits of each individual case coming up. 

As a general rule, we build extensions to new customers 

on the basis of 100 feet per consumer. This rule is not 

followed invariably, but is merely used by the solicitors as 

a working basis in developing new territory. 

The power contract differs little from the light contract 

except in the following respects. The reference to rates 

is as in the following form. First, 10 per cent of said 

‘possible maximum kwh consumption (........ ) kwh 

at 5 cents per kwh and all in excess during same period at 

2 cents per kwh. A minimum charge of $1.41 per month 

per kw connected is paid whether any energy is used or not. 

At the right of the rules and regulations on the back 

of the contract form appears spaces for consumer’s name, 

address, his employer’s name, occupation, who succeeds, 

date sueceeded, previous consumer, where, when, lighting 

previously used and 3 references, 
On the left of the rules appears spaces for estimated 

annual revenue, guaranteed annual revenue, business—old, 

new or additional, estimated 50 watt equivalents. A space 

for contract O. K. by contract agent, credit O. K. by cash- 

ier, installation O. K. by line superintendent. Spaces also 

- are provided for the class of consumer, connected load in 

watts, whether owner of property, renews contract and 

date, cash deposited and space for guarantee of payment 

by an endorser. 

Mr. B. W. Mendenhall, Commercial Agent, Utah Light & 

Railway Company, Salt Lake City, Utah, Outlines 

His Company’s Practice In Securing New 

Business. 

Complying with your request, I give you herewith a 

brief statement of this company’s practice with reference 

to the following subjects: 

CONTRACTS.—We use a standard form of application 

and agreement for electric service, copy of which is shown 

here. This agreement makes reference to our printed sched- 

ule of rates and designates the particular schedule to apply. 

The printed schedule states all the conditions applicable 

to the rate, and is drawn in substantially the same form as 

is recommended by the Rate Research Committee. We re- 

quire the signature to this application before service is 
rendered. However, in exceptional and emergency cases, 

order is issued for connection and the signature secured 

later, the idea being not to give the customer the impression 

that our rules are so inflexible as not to meet such condi- 

tions. 
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DEPOSITS.—No deposit is required where the con- 
sumer owns the premises where service is delivered, or where 
the owner of the premises where service is delivered will 
guarantee the account of the consumer, the guarantee clause 
being printed on the application and being a part of it. 
Where the consumer does not own the premises where the 
service is delivered, and the owner of the premises will not 
guarantee the account, a deposit is required, the almost uni- 
versal deposit being $10.00. If the consumer’s account 
should materially exceed $10.00, and we have any doubt as 
to his financial responsibility, the account is billed semi- 
monthly or weekly. On moving picture houses and variety 
theaters, where the management is subject to frequent 
changes, a $50.00 deposit is required. 

We pay 5 per cent interest on all deposits, which is cred- 
ited to the customer’s account at the end of the year. All 
deposits are refunded promptly when the service is discon- 
tinued, and we have a system of telephoning in the meter 
readings where this is necessary to accommodate the custo- 
mer. We allow a 10 per cent discount on all charges for 
electric service and find that this reduces to a minimum our 
outstanding delinquent accounts and our loss through bad 
accounts. 

SERVICE CHARGES.—We make a charge of $1.50 if 

our service is discontinued in less than a year. However, a 

transfer from one location to another is not considered as 

a discontinuance, so that the consumer may have his meter 

moved as often as desired without cost, and the $1.50 serv- 

ice charge is made only in case the customer permanently 

discontinues the use of our service within one year from the 
time it was installed. 

EXTENSION LIGHTING.—We will make any exten- 

sion to reach a new customer where the cost does not exceed 

$40.00, or where an additional customer can be secured for 

each $40.00 of additional expense. We estimate our aver 

age residence consumer’s bill amounts to $20.00 per annum, 

so that if no other customers were secured the gross reve- 

nue from the sale of current in two years would equal the 

cost of the extension. If the consumer’s residence is consid- 

erably larger than the average, and the cost of the exten- 

sion did not exceed the estimated gross revenue for two 

‘years, we would build it without charge to the consumer. 

If, however, one customer cannot be secured for each $40.00 

of cost of extension, then we will make the extension if the 

UTAM LIGHT AND RAILWAY COMPANY 60597 Application No. 

Service Order No. Application and Agreement for Electric Service 

Moter Doposit Cert, Mo. = 

SALTULARE CITY, UTAH, = Se ror. 

Subject to the terms and conditions mentioned on the back of this contract, and which are made a part hereof, the undersigned 

= , hereinafter called the Consumer, 

hereby requests the UTAH LIGHT AMD RAILWAY COMPANY, hereinafter called the Producer, and contracts for a period of one 
year with said Producer to supply. with electric. energy at the premises, No. 

ete Chass ef: Service 

and agrees to pay therefor on demand, under the conditions and according to the rates and minimum charges provided in the Pro- 

ducer’s schedule. 

the service of the Producer is discontinued within one year from the date of this contract. 

of which aes) eee! ee 

The Consumer further agrees to pay $1.50 as the cost of connection and disconnection if 

sideration of tthe watver of the requirement of a meter de- 
service at the above nai med premises, I hereby guar- 

service against the tenant here- 
in named or any othor occupant of said premises until I 
notify the Producer In writing to the contrary, 

. __ Consumer, 

UTAH LIOHT AND RAILWAY COMPARY, Producer. 

Aderece. ~ Commerciat Agent, 

Remarks: _ a ~ _ = —— 

Contract oF Ligut AND Ry. Co. Nore Brevity AND 

SrimPLeE WORDING. 
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customers on it desire the service and will make an advance 

payment equal to the difference between the cost of the ex- 

tension and $40.00, multiplied by the number of customers 

secured. This amount is placed to the consumer’s credit and 

refunded to him in electric service. 

In some cases, where real estate firms are exploiting 

an addition, we will build our lines throughout the addition 

provided they advance the cost of the extension, and the 

money is refunded to them at the rate of $40.00 for each 

leustomer connected to the extension as fast as the cus- 

tomers are connected. 

EXTENSIONS; POWER.—On these we require an ad- 

vance payment equal to approximately one-quarter the cost 

of the extension after deducting the cost of the transform- 

ers, on the theory that this will represent approximately our 

loss in ease the consumer should not continue to use our 

service and we are required to take the line down before 

his use of power has justified us in making the investment. 

This advance payment is placed to his credit and is refund- 

ed to him in power, in some eases, 25, 50, 75 or 100 per 

cent of his monthly power bills being placed against the 

payment, depending upon the character of his business 

and the likelihood of its permanency. No interest is allow- 

ed on advance payments. We have little difficulty in secur- 

ing advance payments and making extensions on this basis. 

R. B. Mateer, Manager Agricultural Sales, Great Western 
Power Co., Writes on Methods of Handling 

Electric Service. i 

Conrracts. The main reason that the public utility of 

today requires of a prospective consumer, a written contract, 

duly signed and approved, and containing clauses relating 
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with that of the consumer, is on account of an absolute lack 

of appreciation or the value of service at one time supplied 

at a flat charge by the customer and the tendency to evade 

payment claiming a verbal agreement to be without force 

and not binding on either party. Another potent reason 

for written contracts arises from competitive situations and 

the tendency to discontinue the service of one company for 

that of another, regardless of the expense incurred by the 

utility to supply the demands of the customer. This has 

resulted in the use of a clause specifying the duration of the 

contract and its renewal. Clauses of this character are 

merely moral obligations on the consumer as it is doubtful if 

a court would render a decision granting relief to the central 

station, other than actual damages suffered by reason of the 

breaking of the contract. Such relief would largely depend 

upon the ability of the quasi public utility to use its equip- 

ment within a certain period of time at another place and 

the return expected from investment in such apparatus. 

In view of public sentiment, it is, therefore, best to draft 

and place in effect, contracts that are brief, eliminating 

qualifying clauses. Contracts should be concise and easily 

understood by-each customer. A form now in use for agri- 

cultural purposes and superseding the old legal document 

of flowing language, is here submitted, as one receiving crit- 

icism only of a favorable character. 

Deposits. No deposits are required on contracts of the 

character here shown as collections may be made at the op- 

tion of the company, permitting of collections weekly or 

semi-weekly, or even bi-weekly, where the credit of a cus- 

tomer is questionable. A policy of this character increases 

TERMS AND CONDITIONS 

to the charge for service rendered, the time of payments, the 

rules governing the installation and use of measuring de- 

vices—meters, prior to running the necessary service wires 

to connect the distribution system of the electric company 

ORIGINAL 

Form 259 

CONTRACT FOR ELECTRIC CURRENT 

California, eucnmeeteetete st oecare einai LO) eae 

To the GREAT WESTERN POWER COMPANY: 

Subject to the terms and conditions printed on the back of this contract which are hereby made a part hereof, you will 

please connéct your distributing system to the premises PRO aataecSaeavicas ennee EPECE, 
- 

foray hap CLs (A LOR ee AP ee any Rapp Poet ne De soe oenittd furnish electric curren 

for the equipment therein installed” which...............agree to use during the term Of... year.., from installation of service 

hereunder and thereafter until a thirty (30) days’ notice in writing has been given by either party hereto of a desire to ter- 

minate the same. 

agree to pay for the service montlily, weekly, or by-weekly, as the €Company may elect, at the following rate per 

meter: 
AGRICULTURAL SERVICE 

3.0c pr K.W.H. If monthly consumption Is less than 31 K,.W.H. pr H.-P. 2.0c pr K.W.H, if m'thly consumption Is from 184 to 221 K.W.H.prH.P. 
29 “ “ 4 “from 31 te 42 “ 1.9¢ ‘“ “ “ “4 294 to B50 “ 
2.8¢ ae 42to 55 1.8¢ vor ae we ov 
2.7¢ ys 55to 70 1.7¢ atest bab te ae oe ~ 
2.6¢ oo 70 to 86 1.6c “ue “S12teMG als 
2.5¢ ‘ Me 85 to 105 1.5¢ bs ‘ 346 to 3381 i 
Z4c ' b ‘* 105 to 124 1.4¢ fers 381to418 ‘ au 
2.3c Ue “  124to 146 1.3¢ cs 418 to. 467 » *! i 
meee “ 446 to 169 ** ae 1.2¢ <! 0 4. 45710 498. * * 
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1.0¢ “ 640 K. W. H. per H, P. 

This schedule js for all agricultural power, including irrigation and reclamation, and the rate andgninimum charge shall be based 
on the maximum demand of the consumer's apparatus and not on the rated H.P. in motor or motors installed. The maximum demand 
shall be determined by a test or tests made from time to time by the Company as they may elect, and each {50 watts as shown by 
these tests shall constitute a H the purpose of this schedule, Th isumer Is entitled to have a representative present at any 
and all tests made for this purpose, and may have tests made by the Company at his request to determine the maximum demand, 
provided ten days’ notice in writing is given the Company, and provided that no more than two such tea_ shall be requested per 
year. The maximum demand as determined by any test shall remain in ful) force and effect until the nextsucceeding test, and the 
result of any such succeeding test shall be effective only from and after such test and until the next succeeding test. 

Minimum $6.00 Per H. P. Prem Year 

It is agreed that no bill shall be rendered for less than $1.00 per month per meter. 

The undersigned Consumer agrees to notify the Company before making any change in the connected’foad as specified 
on the reverse side hereof, and to use electricity for light, heat and power, from the Company exclusively, at the above prem- 
ises during the term of this contract, 

This contract shall not be binding on the Company until accepted by its Sales Manager. 

Siete Volta. DG: Signed ....... 
Service 

ANC, Phase..... seteenee VOLTS By . 

Installed Loe Accepted . Cad oceo sce paanltveeteeee eaaremanemansu » ADL 

GREAT WESTERN POWER COMPANY, 

Salesman BY fi reasieccosteustestsuahtre sta eee .... Sales Manager 

S. F. 2131 

Contract Usep sy Great WESTERN Power Company, WHICH 

1. The Company wil! place upon the premises 
of the Consumer, at or near its street service 
the meter and other appliances necessary t 

connect the Consumer’s premises with its dis) 
tributing system. The appliances furnished @ 

the expense of the Company shall remain it: 

property and shall be protected from injury bj 

the Consumer. 

All other wiring shall be done at the expensi 

of the Consumer and subject to the approval 0 

the Company and the proper Municipal Author 

ities. 

2. The Consumer agrees not to interfere witl 

the meter or other appliances furnished by thi 
Company. In case of defective service, notice 0 
such fact shall be sent to the office of the Com 

pany immediately. 

8. If the seal of the Company’s meter is brok 
en or if the meter from any cause does no 
properly register, the Consumer agrees to pay 4) 

average bill. Meters will be tested from time t 
time and the Consumer shall have access to th 
records of such tests and may have a represent 

ative present at any regular or special test, bu 

only an employee of the Company shall be per 

mitted to break the seal of the meter. 

4. The Company has the right to enter upo! 

the premises of the Consumer at all reasonabl 

times for the purpose of inspecting, repairing 

or removing its property. 

5. The Company reserves the right to discon 
tinue the supply of electricity without notice { 

case the Consumer is in arrears in the paymeD 

of the Company’s bills, or fails to comply wit 
any of the conditions herein specified. 

6. The Company will use reasonable diligence 
in providing a regular and uninterrupted suppl 
of current, but in case of interruption or failur 

by reason of accident, State or Municipal inter 
ference, or any cause beyond its reasonable con 
trol, the Company shall not be liable for damag 
and such interruption or failure shall not con 

~ stitute a violation of this contract. 

7. This contract and written acceptance cor 
7 stitute the only agreement between the Compan 

and the Consumer, and no modification shall b 
binding on the parties, or either of them, unles 
the same shall be in writing and approved b 
the Sales Manager of the Company. This cor 

tract is not transferable. 

IS BRIEF AND DEFINITE. 
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the collection expense, but eliminates the interest paid by 

most companies on deposits and permits of closer contact 

with the customer and general business conditions. 

Smrvicr CHarces. No charge is made for service wires 

or installing meters, this expense being assumed ky the com- 

pany and assures it control at all times of the entire sys- 

tem up to the meter. The charge for service wires exacted 

by some companies, even tho nominal, is subject to compli- 

cations as to ownership, even though a clause is inserted 

granting the utility the option of removing the wires and 

assuming tentative ownership. Return on expense of this 

character should be covered by the charge per unit con- 

sumption, where a scale or straight rate is used. 

Extensions. Extensions are freely made where revenue 

is sufficient to return the original investment in a period of 

from 24 to 36 months. All construction materiais are pur- 

chased by the company and installed according to its stand- 

ard and as required by law and the character of the terri- 

tory covered. Rural extensions will return the investment 

in many cases in a period of three years, but five years is 

permitted where pioneer work is undertaken and a new 

territory developed. 

will return the investment in periods of one year and some- 

times less, dependent upon the extension, whether of the 

overhead or underground type. 

In conclusion, the writer would reiterate the necessity of 

using written contract forms that are clearly drawn and are 

concise, containing only such clauses as refer to rates, time 

limit payment and exclusive service. 

On the back of the contract shown here, there is a space 

left as the side of “terms and conditions” for information 

concerning the customer and the following data on the con- 

nected load. For light, space is left for watts tungsten and 

others, ep carbon and others, and amperes, with the total kw. 

For heating, amperes of irons, and other devices with total 

kw. For power the hp and voltage with total hp and kw. 

Commercial and industrial business 

Eugene Creed, New Business Manager Lexington Utilities 
Company, Lexington, Ky., Outlines New Business 

Policies of His Company. 

This company pursues a very liberal policy with its 

customers, demanding a deposit but from one class of peo- 

ple. We bill monthly allowing a discount for payment 

within ten days, but maintain a strict rule as to discount 

date in justice to those who pay bills promptly. 

We make no service charge and when an extension is 

necessary we rebate the cost of same by allowing one-half 

of the customer’s bill. 

Contract Rates, Billing, Service Charges and Extensions in 
Connection with the Service of Georgia Railway and 

Power Company, at Atlanta, Ga. 
Beginning with January first, 1913, the contract rates 

for light and power in Atlanta were greatly reduced. At 

the present time few Southern cities enjoy as low rates. 

The maximum light rate has been reduced from 9 cents 

net to 7 cents net and the monthly minimum charge from 

$2.00 to $1.00 net. The maximum power rate has been 

reduced from 5.4 cents net to 4.5 cents net and the month- 

ly maximum charge of $1.00 per horsepower to 50 cents 

per horsepower, net. 

A bill for both light and power is rendered on the 

first of the month and a discount of 10 per cent allowed if 

payed on or before the 10th. 
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No service charge is made for either light or power 

when customer is located on a line. 

The company erects the necessary extensions to any 

customer 200 feet without charge both in cases of light and 

power service. 

Contract Rates of Various Southern Cities. 
According to data gathered and given out by J. Prince 

Webster of the Georgia Railroad Commission, the follow- 

ing are the contract rates for light and power together with 

the minimum charges now made by a number of Southern 

central stations: 
Nashville’s rates are 12 cents to 7.2 cents for light, ac- 

cording to quantity used; 10 cents to 6 cents for power, 

according to amount used. 

Richmond, 9 cents to 5.4 cents for light; 8.1 cents to 

3.6 cents for power. Minimum, $1 each. 

Norfolk, same rates as Richmond, served by the same 

company. 

Chattanooga, 1214 cents to 644 for lights, $1.26 per 

month minimum; service charges for each kilowatt, mini- 

mum $1.25 per month, graduated scale. 

Memphis, 10 cents to 8 cents for light; 94% to 3 cents, 

general rates for power, and 4 cents to 2 cents, manufact- 

uring rates fior power. 

Birmingham, 12 cents to 6 cents for light; 7 cents to 

5.6 cents for power. 

As to cities in Georgia, the following rates are shown: 

Columbus, 10 to 5 for lights, minimum, $1; 414 to 1.8 

for power, minimum $1 per horsepower per month. 

Athens, 9 to 744 for lights, minimum 50 cents; 414 to 

.8 for power, in addition to a service charge of practically 

$1 per horsepower per month. Flat rates are also charged 

for lights. 

Brunswick, 11 to 9.35 for light; 714 for power. 

Augusta, 12 to 4.8 for light; 6 to 1144 for power. Mini- 

mum charge for power ranging from $1 per horsepower 

per month, to 50 cents per horsepower per month. 

Macon, 12 to 4.8 for light; 10 to 4 for power. 

In Savannah the rates are supposedly 12 to 6 for light, 

and 3 1-3 for power; but, says Rate Expert Webster, there 

are practically no fixed rates now because of competition. 

The city has, however, entered into an agreement or con- 

tract with the Savannah Electric Company to pay, when the 

cormapeting company has been killed, 12 te 7 1-2 for light, 

and 5 cents for power. 

Atlanta now pays 7 cents down to 5.4 for lights, de- 

pendent upon the current consumed, and 4.5 down to 1 1-2 

for power, regulated by the same condition. The minimum 

is $1 per month for lights, and 50 cents per horsepower 

per month for power. 

The oil used in transformers performs two functions: 

It serves to insulate the windings from each other and from 

the core and it conducts the heat from the windings and 

core to the external casing of the transformer, where the 

heat is radiated to the surrounding atmosphere. In water- 

cooled transformers it transfers the heat from the wind- 

ings and core to the cooling pipes placed at the top of the 

transformer. The oil should be free from any conducting 

material, especially moisture, and should be sufficiently thin 

to circulate rapidly when subjected to different tempera- 
tures. It should not be ignitable until its temperature is 

raised to a very high value. 
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particular style. 

fact in discussions, All published matter is paid for. 

WHY DID MOTOR REVERSE? 

Editor Southern Electrician: 

(350) Recently the writer had called to his attention the 

reversal of a three-phase motor caused by the breaking of 

one of the line wires through a falling tree. What conditions 

must have existed in the motor to have caused this re- 

versal ? W. C. B. 

STAR-DELTA STARTING SCHEME. 

Edior Southern Electrician: 

(351) What are the objections if any to the use of a 

star-delta wiring arrangement for starting an induction 

motor without use of a starter? Up to what size of motor 

can this scheme be used when motor starts under load? 

What is the reason the Underwriters do not favor this 

method of starting? Wie th. Ds 

THREE-PHASE MOTOR ON A 3-WIRE CIRCUIT. 

Editor Southern Electrician: : 

(352) I would like to have some one explain how a 3- 

phase motor would operate if connected to a 3-wire system 

where there is 110 volts between each outside and inside wire 

and 220 volts between the two outside wires. H. H. Keily. 

MOTOR AND STEAM ENGINE IN PARALLEL. 

Editor Southern Electrician: 

(353) In our plant we have a steam equipment that is 

running overloaded. Some of the additional load is now 

being motor driven from outside power. Can a motor be 

belted to the line shaft driven by the engine and ean the line 

shaft then be loaded up to the capacity of the motor in addi- 

tion to the present load? That is, will the motor and engine 

operate in parallel, and the capacity of one be added to the 

other? Weel ns 

LIGHTING EQUIPMENT AND STATION APPARATUS ‘FOR 

SMALL PLANT. 

Editor Southern Electrician: 

(354) Kindly request readers of SouTHERN ELECTRICIAN 

to give information on the following proposition. The writer 

is located in a country town of 3,000, where it is proposed 

to install an electric light plant. There will be practically 

no motor load except fans in summer. The town is fairly 

level, the streets rather narrow with many shade trees and 

two telephone companies occupying both sides of the streets. 

The area of the town is a little over one square mile. 

What the writer desires to know is the proper system 

to install for lighting, A. C. or D. C. Also something as 

to the size of generator to serve a town of the size men- 

tioned, judging from other systems in operation. Which 

system, are or incandescent is preferable? What is a fair 

price per lamp per month for each system? For a system 

using 50 100-watt tungsten lamps on a series arrange- 

ment, what would be a fair flat rate for street lighting? 

Questions ana Answers from Readers. 
We invite our readers to make liberal use of this department for the,discussion of questions as well as for obtain- 

ing information, opinions and experiences from other readers. Answers to questions or lette1s need not conform to any 
All material is properly edited before publishing it. ; 

letters are solicited, however, the editors do not hold themselves responsible for correctness of statements of opinion or 
This department is open to all. ; 

Fesruary, 1913. 

Discussions on the answers to any question or on 

For a small plant of this sort would it be advisable to install 

new machinery or good rebuilt machinery? Any informa- 

tion or suggestions will be thankfully received. 

©. BR. K. 

DESIGN oF Series A. C. Arc SysTEM. 

Editor Southern Electrician: 

(355) I would like to know how to ealeulate the size of 

wire required for a series A.C. are system operating 40 

lamps all on one circuit and of the 6.6 ampere type with 72 

volts at the are. The farthest point from the tub transformer 

will be 144 miles. What line loss can be taken into con- 

sideration? Furnish diagram of cireuit indicating ap- 

paratus required for a single circuit. J. P. Long. 

Generating Voltage, Ans. Ques. No. 318. 

Editor Southern Electrician : 

For the load and distance mentioned by Mr. Carrigan in 

his question No. 318, I should think that a voltage of 6600 

volts would be about right. Above this, the saving in cop- 

per would hardly pay for the increased cost of the line and 

transformers. Three generators, two of 1000 kw. and one 

of 500 kw. might be used at station No. 1, stepping up from 

2200 to 6600 volts by means of two sets of three 500 kw. 

single phase transformers. With a single line 500,000 ec. 

m, eable could be used, but if duplicate line is run, 4-0 

ee ae 
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Layout ror Station APPARATUS. 

would be sufficient. The sketch shows a suggested arrange- 

ment of generating units, transformers and switches. One 

advantage of using this voltage is that motors can be ope- 

rated directly from the 6600 volt line, thus saving the ex- 

pense and upkeep of transformers. 

Design of Transmission Towers. Answer to Last Part of 

Ques. No. 322. 

Answering the last part of question 322, I would say 

that for short lines it makes no practical difference as to 

Spore Line 

6600 ve/t -3 Motor. 
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the arrangement of the conductors, but on long lines the 
effect of an unsymmetrical arrangement would be to pro- 

duce an unbalanced reactance drop. As we know, each con- 
ductor carrying alternating current is surrounded by a rapid- 
ly reversing magnetic field. This field reacts on both of the 
other conductors to quite an appreciable extent so that in 

designing transmission lines we have not only to consider 
the resistance drop, but also that due to the reactance. If 

the conductors are not symmetrically arranged, as for in- 
stance in a horizontal plane, it is evident that the middle 
wire will be in a stronger magnetic field than the outer ones, 
and consequently will have a greater reactance drop. The 
effect of this is to unbalance the cireuit, and reduce the ea- 
pacity of the cireuit. 

Condition When Transmission Line Breaks. 

326. 

It is impossible to answer question 326 with the data 
at hand, since there are so many factors involved. If the 
high tension line were well insulated from the ground, the 
only eurrent received by either horse or man would be the 
leakage current, which would depend altogether upon the 
design and quality of the insulation. If, as more likely, 
the line was grounded, then the voltage from any conductor 
to ground would depend upon the point of connection to 
ground. If the ground were at the middle point of the 
transformer winding, it might be 17,000 or 14,700 volts. 
If as less likely one conductor were grounded, both the 
others would be at a potential of 17,000 from ground. The 
actual current received by the horse and the man would 
vary greatly with the condition of the soil, and the mois- 
ture present at the point of contact with the bodies of 
both. A horse is extremely sensitive to electricity. By 
experiment it is found that they will start at as low as ten 
volts, while 110 volts is generally fatal. With the horse 
lying on the ground, holding down the man’s leg, the latter 
would receive at most, but a shunted current, and if the 
horse’s hair was dry, as well as the man’s clothing, it is 
entirely possible that he would receive only a slight shock. 

Trouble With Mr. Metcalf’s Motor Driving Pump. 

In further comment upon Mr. Metealf’s difficulty with 
the motor driving a centrifugal pump, one would be apt to 
think with him that the holes in the fan blades would have 
reduced the load on the motor, but when we consider that 
with blades properly fitted that there is hardly any leak- 
age in this type of pump but that the water passes thru 
with considerable velocity, while with the holes in the blades 
there would be a large leakage, it may be possible that by 
creating eddy currents within the pump, they would have 
actually increased the load. If the speed of the motor, 
the current taken, and the volume of the water delivered 
under the two conditions were given, we could probably 
suggest an explanation. A. G. Rakestraw. 

Ans. Ques. No. 

Poles of Induction Motor.—Ans. Ques. No. 329. 
Editor Southern Electrician: 

In answer to question No. 329, if P. D. S will use the 
following formula he will be able to tell how many poles 
his motor has, or if he knows how many poles it has, can 
tell the speed. Knowing the speed and number of poles, 

he can tell the frequency. F = (P & 8)/120 or P = 

(F  120)/S or S = (F & 120)/P where F — frequency 
in eycles per second; P = number of poles; S — R.P.M. 

In the stator of an induction motor with a distributed 

winding there would be no fixed poles as from the nature 
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of the currents and winding the poles keep shifting around 

and drawing the rotor after them. By examining the wind- 

ing P. D. S. ean tell how many coils there are per pole 

per phase, and by dividing the number of coils on the 

stator by the number of poles times the number of phases 
will give the coils per pole per phase. N/(P & f) = 

coils per pole per phase where N = whole number of coils 

on stator; P = number of poles; f — number of phases. 

Starting a Motor From Three Points. Ans. Ques. No. 330. 

The diagram shown here is for a three-switch control of 

a 3-horsepower, 3-phase motor, without using any auto- 

matic starters. As you will no doubt see, by using the 6- 

pole switch any number of places can be wired up. The 
To Line 

6PDT.D Contact Sw 3PDT Sw 

| 

Te Motor 

Wrrine For Starting Motor rrom Turee Points. 

motor can be started and stopped from any station regard- 

less of how the other switches are set. The only thing 

that must be remembered is that when a switch is opened to 

stop the motor, it must be thrown over in the other con- 

tacts. 

Induction Motor Wiring.—Ans. Ques. No. 340. 
In answer to question 340, the writer will say that the 

diagram shows a 3-phase motor with the ends of each phase 

brought out to the motor terminal block (making 6 leads). 

Now by throwing his switch in the starting side so that 

leads 1, 2, 3 are short circuited, he connects the coils of the 

motor in Star or (Y) thereby impressing across each phase 

a little over half voltage 3 220 = 127 volts, and by 

throwing the switch in the running position he connects 

the coils in mesh or delta and impresses full voltage across 

each phase and the motor runs at full rated speed. 

TT] 

Inpuction Motor Srar to DettTa STARTING SCHEME. 
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This way of connecting up a motor does away with the 

compensator, and is very much cheaper. The reason that 

the entrance leads were crossed was to change the direction 

of rotation, for to change the direction of rotation of a 

3-phase motor you interchange any two of the line wires. 

If Electrician will look on pages 297 to 301 of the I. C. 
S. Hand Book, he will find some very valuable information 

on watt meters and their connections. If he does not have 

one of these valuable books, he should get one at the earliest 

possible moment. Wm. F. Phillips. 

Series Multiple Wiring.—Ans. Ques. No. 338. 
Editor Southern Electrician: 

Answering question 338 in the December issue, it may 

be said that the principle objection to the series-multiple 

system of wiring is the unbalancing feature to which such 

wiring is subject. A brief study of the system, with its 

existing conditions of voltage and current will easily show 

the undesirable and impracticable features which render 

this method of wiring both unsatisfactory and hazardous. 

From the name series-multiple, it is evident that we must 

have a series of multiple connections, as shown in the sketch. - 

That is to say we have several distinct groups A and B, the 

lamps in each group being connected in multiple, while the 

different groups are each considered as single units and con- 

nected in series with each other. 

No Velt —55 Watt 
Lamps 

220 Volv 
Mains 

SERIES-MULTIPLE WIRING. 

The conditions existing are as follows: Voltage across 

mains, say 220 volts; voltage across each lamp, 110 volts 

(neglecting line drop); current through each lamp, from 

Ohms Law is, C = watts/volts = 55/100 — 1/2 ampere. 
The total current drawn by group A = 4 & 1/2 amp. = 

2 amperes. The current through group B is of course also 

equal to 2 amperes, since the same current traverses all 

portions of a series circuit. 

Now supposing for some reason a portion of the lamps 

in group B is turned off, as indicated by the shaded circles 

6, 7 and 8. It is evident that the remaining lamp 5, of 

group B must earry the entire current flowing through 

group A. This excessive current would probably establish 

an are in the socket, speedily destroying same, dropping the 

molten metal, and very probably igniting the drop cord. 

Z. C. Adams, Elec. Inspector. 

Series Multiple Wiring. Ans. Ques. No. 338. 
Editor Southern Electrician: 

Both multiple-series and series-multiple systems of in- 

candescent lamp lighting were once used, but they proved 

generally unreliable and caused much trouble and incon- 

veniences. At the present time because of better insulated 

wires, better made lamps and wiring devices, the results 

obtained through the use of the above systems would be 

better but not sufficiently so to warrant their use or to make 

them desirable for many purposes. 

Sign lighting is sometimes accomplished by means of 

multiple-series circuits, a series of say eleven parallel cir- 

euits being connected to 110 volt service. As there are 

eleven parallel circuits connected in series each operates at 

110/11 or 10 volts. But in each parallel cireuit there may 
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be twenty 10-volt, 5 watt tungsten sign lamps. Each of 

these cireuits will receive (5  20)/(10 volts) = 10 amperes 

and this 10 amperes will flow even if some of the lamps in 

one or two of the parallel cireuits are removed, broken or 

burned out. This is one defect, for if only 18 lamps are 

burning in one of the circuits, these 18 will each get a little 

more of the 10 amperes than if the 20 lamps were burning. 

This is one reason why burned out or broken lamps used on 

signs wired on the multiple-series system should be replaced 

at once as the higher current will shorten the lives of the 

lamps remaining in that particular parallel cireuit. Lamps 

of exactly the same kind and voltage, must of course, be 

used, 

For interior lighting, however, multiple-series systems 

might not prove inconvenient if at all times the same size 
lamps were used, and all operated at the same time. No 

serious results would follow if some lamps were not turned 

on except that the remaining ones would be operated at: 

a higher amperage and would be burned out. The follow- 

ing example will show that damage would most likely fol- 

low the general use of the multiple-series or series-mul- 

tiple systems. 

220 Vo/ts 

10 ie) 

Ai B 

Series Muntiete WIRING SCHEME. 

In the accompany illustration is shown a 220-vult 

service with two multiple cireuits connected in series, each 

cireuit therefore operating at 110 volts. If there are four 

55-watt, 16 candlepower lamps used on each multiple cir- 

cuit, each cireuit will require (4 55 watts) /(110 volts) = 
2 amperes and each of the four lamps % ampere. If one 

lamp was turned out the other three would each receive 2, 

ampere which would in a short time ruin the lamps. 

If it were desired to connect an electric iron to one of 

the outlets in cireuit A, the 1% ampere would not be suf- 

ficient to heat the iron while if other large units were used 

on the cireuit so as to increase the total amperes from 2 

amperes up to say 5 or 6, this same large amount current 

would flow through cireuit B because this cireuit is in 

series with circuit A. The lamps would be burned out and 

if a toaster, heating pad or cigar lighter were being used 

on cireuit B at this time, it would be -destroyed and be 

liable to cause a fire, 
It may be seen therefore that in these systems, if one of 

the multiple circuits requires a large current this same 

current will be supplied to the other circuits. From av 

engineering, fire-hazard and practical standpoint seh sys- 

tems are not desirable for general interior work. The con- 

stant potential multiple system of wiring is so much bet- 

ter in all respects that it is in almost universal use now. 

With this system the voltage is the same for all outlets and 

the operation of some of the lamps or devices connected to 

the system does not effect the current passing to the 

others. Lamps, heating devices or motors of different eur- 

a 
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rent carrying capacities can be used at different parts of the 

systems without trouble or damage. Geo. J. Kirchgasser. 

Connections for Induction Motor. Ans. Ques. No. 
P 340. 

Editor Southern Electrician: 

The connections for the motor indicate that it is arranged 

to start with the stator windings connected in Y and to 

run with windings in “delta,” thus doing away with the 

necessity of an auto-transformer starter. Thus, with wind- 

ings connected in Y the volts per phase have the value 

220/\/3 = 127 volts, or about 52 per cent of rated voltage. 

With “delta” connection the full voltage is impressed upon 

each winding. The diagram of connections shown below 

is identical with that in Ques. 340 with the addition of the 

motor windings and proper connections to the wattmeter. 

By reference to this figure it will be seen that the pur- 

pose of the short-cireuited connection on the starting 

switch is to connect the stator windings to a common point 

for Y connection. The entrance wires were evidently 

crossed by the person installing the motor in hunting for 

the combination which would connect the proper windings 

together for the running of “delta” arrangement. This need 

not have been done on the entrance wires but could have 

been accomplished by a proper connection of the wires 

leading to the motor, and a better looking job would have 

been the result. 

As to the meter connections, the eurrent transformers 

New Apparatus 
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might be inserted in any two of the wires, provided that 

the potential coils of the meter were connected from these 

two wires to the third wire. The system is symmetrical and 

220 volts exist between any two wires. To reverse the 
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WirRING FOR INDUCTION Motor AND W.ATTMETER. 

direction of rotation of the motor the entrance wires now 

crossed above C. B. should be connected straight instead of 

crossed. B. C. Dennison. 

Electrically Controlled Draft Regulation for Steam 

Boilers. 

To admit the use in steam boilers of cheaper grades of 

anthracite coal, No. 3 Buckwheat for example, which is 

much cheaper than No. 1 Buckwheat in general use, the 

Diehl Manufacturing Company has evolved a system of 

forced draft, electrically energized, and automatically con- 

trolled, which necessitates only a comparatively small ini- 

tial outlay for small boiler room. A multivane high speed 

fan is utilized in connection with a variable speed steel 

frame motor coupled direct on the shaft with a relief motor 

or steam engine ready to swing in on the other end in ease 

of breakdowns. The motor is shunt wound and semi-en- 

closed with sereens of wire mesh to guard against dust and 

dirt in the fire room. 

The automatie action is as follows: Assuming that there 

is considerable natural draft over the fire and that the steam 

pressure is high, the damper regulator piston is at the ex- 

treme end of its stroke, thus bringing the coritact levers in 

the position shown, which stops the motor. As soon as 

conditions demand more steam, the regulator opens, which 

action transmitted through the chains, connect the two cir- 

cular contacts which close the clapper switch and operate 

the automatic motor starter, giving the minimum speed 

available. The chains and sprockets transmit further 

movement of the damper regulator to the motor field resist- 

ance attached behind the board and not shown, the contact 

lever traveling over a series of 60 contacts which movement 

inereases the speed to any given point or maintains it on 

any one point, according to draft requirements. As the 

counterweight drops, so that the contact lever returns to the 

slow speed or “full off” position. A series of small limit 

switches are attached to the panel allowing the speed to be 

set for a maximum of revolutions. 

Fig. 3. Snowrna Avromatic Reauuator AND Moror 

STARTER. 
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The cost and saving in a typical boiler room is as fol- 
lows: 

any Knee and duct. ..: eee ee $800 

MObOR Gc <n he<be o9,0« «ede ot 1 ietoie tee eetere 550 

Controlling panel «.. us... ease 125 

Wiring and connecting .........;.. 25 

Foundation Work 

HrGemele 

Allowing for the additional amount of the smaller coal 

consumed, a saving of 50 cents per ton or $7.50 a day was 

shown, a year’s saving amounting to $2,737.00 or $2,644 

net, deducting 6 per cent interest on expenditure. 

A Ground Wire Clamp. 
A ground wire clamp is being manufactured by Hubbard 

& Company, of Pittsburg, Pa., as invented by W. E. Bel- 

cher, and designed to connect steel strand to a bayonet an- 

gle or steel tower. It consists of an elongated link and a 

bolt either U or J shaped as shown in the illustration. The 
strand is gripped on all sides between rounded surfaces and 

is at the same time held away from the steel supports to 

avoid injury to the strand. The strength of the clamp is 

THE Betcuer GrounpD WIRE CLAMP. 

about 1,500 pounds, so that there is no danger of the 

ground wire slipping through. The grounding wire running 

down the pole is fastened by the same device, by looping it 

under the ground cable. This clamp satisfies the purchaser 

from point of cheapness, is satisfactory to the lineman be- 

cause it is simple and to the operator because it does the 
work required. 

An Accomplishment In Motor Design. 
A novel motor drive of a continuous duty flasher man- 

ufactured by the Reynolds Electric Flasher Company, of 

Chicago, is shown in the illustration below. The illustration 
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shows motor and flasher with the hinged cover hanging 

down to expose the interior arrangement. The flasher itself 

is a novelty inasmuch as its construction involves a new 

principle, the only moving current carrying member being 

a feeder brush. The motor is unusually light, with lam- 

inated field frames, and aluminum end covers to reduce 
weight to a minimum. It was furnished by the Diehl Man- 

ufacturing Company, the motor frame weighing less than 

A Smart Motor OprErAtTING 

AN ELrctric FLASHER. 

3 pounds and showing what may be accomplished in electric 
motor design. 

New Plant of H. W. Johns-Manville Company. 
The completion of the new plant of the H. W. Johns- 

Manville Company, at Manville, N. J., marks another im- 

portant chapter in the history of this enterprising con- 

cern. Beginning with the consolidation of the H. W. Johns 

Manufacturing Company and the Manville Covering Com- 

pany, in 1901, the H. W. Johns-Manville Company has 

grown until today it ranks as the largest concern in the 

world engaged in the manufacture of asbestos and magne- 

sia products. They have branch houses in practically ev- 

New Puant or H. W. JoHNs-MANVILLE COMPANY. 

ery city of prominence in the United States and Canada, 

and representatives in almost all foreign countries. Their 

manufacturing plants are located in Brooklyn, N. Y., Mil- 

waukee, Wis., West Milwaukee, Wis., Hartford, Conn., 

Nashua, N. H., Lockport, N. Y., Jersey City, N. J., and an 

asphalt refinery at South Amboy, N. J. Their asbestos 

mines at Danville, Province of Quebec, Canada, are the 
largest in. existence. ; 

The new Manville plant consists of nine buildings which, 

together with their products, are classified as follows: A— 

Textile and Packing. B—Rubber plant; Electrical Special- 
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ties and Printing Department. C—Pipe Coverings. D— 

Paper Mill. E—Magnesia. F—Roofing. G—RMastic and 
Waterproofing. H—Roofing Coatings. Power Plant and 

Pump House. These buildings represent the most ad- 

vanced ideas in fireproof construction, being of brick, steel 

and concrete, with roofs of J-M Asbestos Roofing. They 

are planned not only for safety but to afford the best oper- 

ating conditions for the employes. The “daylight” form of 

construction which is employed throughout permits a flood 

of light to enter the buildings through large triple-unit win- 
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dows placed close together. The walls, ceilings and up- 

rights are coated with J-M Fireproof Cold Water Paint. 

Artificial illumination is provided in the form of J-M Lino- 
lite lamps and Fink reflectors. Power is furnished by the 

company’s power plant, which consists of the latest type 

of General Electric turbo-generators, six Babcock & Wil- 

cox high-pressure water-tube boilers aggregating 5,000- 

horsepower. About 3,000 men will be employed at this new 

plant, making a total of about 7,000 who are now em- 

ployed by this company. 

Southern Construction News. 
_ This department is maintained for the contractor,’ dealer, jobber, manufacturer and consulting engineer. The 

material is obtained from various sources and includes the latest information on new Southern engineering and industrial 
enterprises, We ask the co-operation of new companies _ by furnishing authentic information in regard to organization 
and any undertakings. We also invite all those who desire new machinery or prices on electrical apparatus to make 
liberal use of this section. 1 u ; No charge is made for the services of this department. 
in any item, and if such occur, we want to know about them. 

Every effort is made to avoid errors 

ALABAMA, 

IBBIRMINGHAM. The Tidewater Power Co., is preparing to be- 

gin construction work on a power plant as soon as a franchise has 

been secured, covering operations in Birmingham. An electric 

light franchise in the city has already been secured. The plants 

will be located on the Warrior river, near the coal mines of the 

company. 

ENTHRPRISHE. It is understood that the city plans to extend 

its street lighting system in the near future. The superintendent 

is W. Thompson. 

GADSDEN. The Alamama Power Co., is arranging to bring 

its transmission lines into Gadsden, furnishing power from a 

hydro-electric plant now under construction at Lock 12 on the 

Coosa river. It is understood that plans include the distribution 

of 600,000 H. P. between Anniston, Gadsden and New Orleans. 

WETUMPKA. The Alabama Interstate Power Co., is arrang- 

ing for the construction of a second dam on the Coosa river at 

Lock 18, about four miles from Wetumpka. This dam will make 

the river navigable and is understood will cost about $7,000,000. 

The dam will be practically the same construction as the one at 

Lock 12. 

FLORIDA, 

OCALA. The Florida Power Co., has purchased equipment for 

an additional installation including 1200 K. W. generator, 2000 

H. P. water wheel and governor. 

PALATKA. The Board of Trade has appointed a committee to 

make investigations in regard to the installation of a municipal 

lighting system. 

ST. AUGUSTINE. Plans are now formulated for the incorpo- 

ration of the Jacksonville and St. Augustine Public Service Co., 

to build a generating station to furnish energy for light, heat and 

power. The company is capitalized at $2,000,000 and with A. W. 

Corbett, president; J. D. Andrew, vice-president; D. L. Dunham, 

secretary, and A. EH. Daya, treasurer. 

GEORGIA. 

ATLANTA It is understood that the Georgia Railway and 

Power Co., is negotiating to purchase the transmission lines in 

Georgia owned by the HWastern ‘Tennessee Power Co. This com- 

pany has also contracted with the Hardaway Contracting Co., of 

Columbus, Ga., to complete the dam at Mathias, above the Tallulah 

Falls development. 

CHIPLEY. Messrs. Hall & Gocha has applied to the city 

council for a franchise to construct and operate an electrie light 

plant in this place. 

JONESBORO. An election has recently been held voting on an 

issue of $10,000 in bonds for electric light plant. 

LYONS. Bonds to the extent of $12,000 has been voted for a 

municipal electric lighting system. 

ROME. Soloman & Norcross has been engaged as consulting 

engineers to prepare plans and estimates for a municipal electric 

light plant. 
SPRINGFIELD. Bonds to the extent of $10,000 have been voted 

for the installation of an electric light plant. 

KENTUCKY. 

ELIZABETHTON. The Tygert Valley Water & Electric Co., 
has been incorporated with a capital stock o* $20,000, by G. H. 

Hall, W. M. Carter, George Snyder and W. W. Carter. 
FULTON. The Fulton Light and Power Co., bas been pur- 

chased by the St. Louis capitalists, the consideration being $40,000. 

Improvements and additions will be made at an expenditure of an 

equal amount. The president of the new corporation is G. K, 

Mitzenberger, of St. Louis. 

LEXINGTON. The Kentucky Utilities Co., of Lexington, has 

secured the services of Sargent & Lundy, of Chicago, Ill., in con- 

nection with proposed improvements to their plant. 

MUNFORDVILLE. Bids will be opened February ist by the 

Munfordville Electric Light & Power Co., to erect an electric light 

plant, installing a 25 H. P. alternator and generator. J. O. Bryce 

is engineer in charge. 

PADUCAH. The \Board of Public Works has plans for the in- 

stallation of an ornamental street lighting system in the downtown 

district of F'aducah. This system will cost approximately $50,000. 

PERRY. ‘The Kentucky Utilities Co., has recently purchased 

the Perry Gas & Electric Co., and has closed contracts with the 

eity council for furnishing electricity for lighting the streets of 

the city for ‘two years. This company has also recently taken 

over the United Water & Traction Co., of Somerset, Ky., and will 

improve the local plant. Later it is planned to build a new plant 

at a cost of $75,000. 

LOUISIANA. 

BATON ROUGE. ‘The Baton Rouge Electric Co., has been 

granted a franchise to construct an electric railway from La- 

fayette (St., out 10th street and on 10th street to North Boulevard 

and other streets in the surrounding territory. 

DONALDSONVILLE. The municipal electric lighting plant is 

to be remodeled at a cost of $41,000. The equipment will be sup- 

plied by the Fort Wayne Blectric Works and the Lawrence Ma- 

chine Co. 

LAMAYETDTE. The site has been purchased in LaFayette by 

the Louisiana Tiraction & Power Co., for a proposed power house 

from which energy will be generated for the operation of electric 

railwayis in Southwest Louisiana. 

NAPOLEONVILLE. The city will vote on February 8th to 

construct ‘an electric light plant. 

NORTH CAROLINA, 

ANDREWS. The J. B. McCrary Co., of Atlanta, has been re- 

tained as engineers on the Junaluska creek power development, 

where «x 20-foot frame dam and power house are to be erected. A 

150 H. P. and 450 water wheel and generator will be installed. 

CHARLOTDE. The proposition submitted by the Southern 

Power Co., recently for the installation of an ornamental street 

lighting system has ‘been authorized by the board of aldermen 

and the executive board has entered into a ten-year contract with 

the company. Under the contract the installation will consist of 

magnitite arc lamps replacing those now in use, except those in 

special lighting districts where cluster lamps will be erected on 

ornamental standards. Wires will be placed underground, 

SOUTH CAROLINA, 

FORK SHOALS. Fans have been formulated by the Cedar 

Falls Light & Power Co, to enlarge its hydro-electric plant at 

this place. The temporary wood dam is to be replaced by a ma- 

sonary one and the generating capacity increased about 500 H. Ev 

Transmission lines will be constructed to the Kotrine Mfg. Co., at 

Fork Shoals to Fountain Iron, Simpsonville, and other cities. 

HAMLET. The power plant of the Seaboard Air Line Railway 

Co., in Hamlet, has been damaged by a boiler explosion. 

ORANGEBURG. The city council has decided to issue bonds 

to improve the municipal electric light system. 
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PERSONALS. 
PRESTON S. MILLAR, manager and illumination expert of 

the Electrical Testing Laboratories of New York City, last year 

general secretary of the Illuminating Engineering Society and a 

charter member, has recently been honored by election as presi- 

dent of the society. Mr. Millar, although as yet a very young man, 
stands in the field of illuminating engineering among the first 

> 

as engineer or expert with an enviable reputation for his ground- 

ing in the fundamentais and the exactness of the science which ~ 

forms the basis of present day illumination. He is an acknowl- 

edged authority in testing of lighting units and with Dr. C. H. 

Sharp, of the same laboratories is the inventor of several devices 

to aid in testing work, these including the well known Sharp- 

Millar universal photometer. One of the reasons for Mr. Millar’s 

high position in electrical engineering circles, we believe, is his 

willingness to assist in the promotion of illumination as a science 

at any time that he may be requested, even at the sacrifice of val- 

uable time at ‘his own work. Without a question the literature on 

illumination has had as many if not more real engineering con- 

tributions from him than from any other single engineer closely 

connected with the work. He has contributed to the technical 

press, prepared numerous papers for the Illuminating Hngineering 

Society, the Association of Hdison Illuminating Companies, the 

National Electric Light Association, delivered each year numbers 

of lectures and given time further to International Electrical Con- 

gress as business manager, and as editor of illuminating ques- 

tions for the revision of the Question Box of the N. EB. L. A. He is 

further a member of all the engineering societies having an interest 

in his field of activity and is active in all of them. As a president 

of the illuminating engineering society we know of no better and 

feel sure that the next twelve months will not only bear this state- 

ment out but mark a definite year of accomplishment in the his- 

tory of the society. 

MR. C, E. AL:LEN has recently been appointed assistant man- 

ager of the detail supply department of the Westinghouse Hlec- 

tric & Mfg. Company at Hast Pittsburgh, Pa. Mr. Allen has been 

closely identified with the transformer industry in various capaci- 

ties for the last ten years, and has a wide circle of acquaintances 

in the electrical fraternity. He was born in the state of Virginia, 

and, after attending high school, entered the Virginia Polytechnic 

Institute, from which the graduated in 1901. Immediately after 

graduation, he entered the employ of the General Hlectric Com- 

pany, taking the apprenticeship course. From here he was trans- 

ferred to the engineering department, where he was engaged in 

the design of transformers, on which work he was successfully 

employed for several yeras, having charge during most of this 

period of the development designs. While in charge of this work, 

Mr. Allen invented the “distributed core type transformer,” now 

being manufactured by the General Electric Company. Upon com- 

pletion of this work, he was transferred to the commercial depart- 

ment ‘in which he continued until 1909, when he severed his engage- 

ment with the company. 

In the fall of 1909, Mr. Allen entered the employ of the West- 

inghouse Hlectric & Mfg. Company as head of the transformer 

division of the detail and supply department, which position he re- 

tained until he assumed the duties of assistant manager. 

PROF. J. A. SWITZER has charge of the hydraulic work and 

D. R. Shearer the electrical design and installation of a small 

hydro-electric plant at Banner Elk, N. C. Both engineers are of 

Knoxville, Tenn. 

GEORGE F. SCHOEN, Empire Bldg., Atlanta, Ga., a well 

known factor in Atlanta’s electrical supply business, has recently 

been appointed southern representative for the American Conduit 

Manufacturing Company, of Pittsbungh, Pa. This company manu- 

factures the brands of conduit well known to the trade under the 

names of “American” and ‘Galvanite”’ rigid conduit, and ‘‘Wire- 

duct” flexible tubing. Mr. Schoen has been in the electrical busi- 

ness as a jobber and manufacturer’s representative for a number 

of years and is well known to buyers of electrical goods through- 

out the south. The line which he has recently taken on is not 

unfamiliar to the trade in this section and with the increasing 

building activity and electrical construction an increased consump- 

tion of not only this but all types of conduit is expected during 

1913. 

MR. FRANK F. FOWLE, who for the past year bas been one of 
the joint editors in charge on the staff of the Hlectrical World, 

has resigned and will resume his electrical engineering practice 

with offices at 68 Maiden Lane, New York City. Wihen laying down 

his engineering work at Chicago Mr. Fowle, although yet a young 

man, had a large clientele and a most enviable reputation among 

engineers and in engineering societies. Mr. Fowle’s career has 

been one which ably fits him for the work to which he now plans 

to devote his time. After graduating at the Massachusetts Insti- 

tute of Technology in 1899, he entered the engineering department 

of the American Telephone and Telegraph Co., in New York, re- 

maining there from 1899 to 1903. He then went with the railway 

department of the same company and in 1906 was appointed man- 
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ager of the Chicago territory of the long-distance system with 

headquarters at Chicago. Here he remained until 1908 when he 

established as a consulting electrical engineer. During the period 

of 1908 +o 1912 he acted as appraisal and rate expert for the City 

of Beloit, Wis., in connection with the Beloit case heard before 

the Wisconsin Railroad Commission; examined St. Paul water 

mains to determine extent of damage from electrolysis; ap- 

praised telephone property; investigated isolated plant economy; 

gave expert testimony; made extended investigations into the 

properties and economic uses of copper clad steel wire; advised 

in reference to rates and standards for street lighting; miscel- 

Janeous technical investigations and reports for public service 

corporations, railroads, manufacturers and municipalities. Mr. 

Fowle has contributed no less than 50 technical papers and articles 

to engineering societies and publications, He is a member of the 

A. I. BE. E., the Illuminating Engineering Society and the N. HB. L. 

A.; an associate member of Railway Signal Association; and a 

member of the Technology Club of New York He is also a mem- 

ber of the Telegraph and Telephone Committee and the Pa*ent 

Committee of the A. I. E. E. 

MR. 8S. B. JOHNSON, a well known salesman of the Reynolds 

Dull Flasher Company, of Chicago, has been appointed manager 

of this concern. Mr. Johnson is thoroughly familiar with the 

sign business and through his large acquaintance with the cus- 

tomers of the company he will be in an excellent position to fur- 

ther the company's policy of giving individual attention to each 

and every order. While he will still con*inue to visit the trade, 

Mr. Johnson will devote a larger part of his time than heretofore 

to office affairs. This arrangement takes much of the routine office 

work off the shoulders of Mr. BH. R. Dull, who was formerly office 

manager, and will permit him to give a larger part of his time *o 

creating new effects. It will be remembered that Mr. Dull is one 

of the pioneers in the electric sign field and in the design and 

manufacture of flashers. 

MR. S. B. JOHNSON, Manager, Reynolds Dull Flasher Co. 

H. M. BYLLESBY AND COMPANY will hold its fourth annual 

convention, recently announced to be held January 23d and 24th, 

sometime in June. ‘This action has been taken on account of 

certain important activities which prevent the attendance of some 

of the officials of H. M. Byllesby & Company and many managers 

of local properties. 

MR. HUGH T. WREAKS, who for the past year has been act- 

ing as special agent on wires and cables for the Underwriters’. 

Laboratories in Chicago, tendered his resignation, effective Jan- 

uary 1, in order to devote his entire time to the work of the Wire 

Inspection Bureau, of which he is secretary. 

JAMES H. MASON, general manager of the Simplex Electrical 

Co., 201 Devonshire St., Boston, has left for an extended trip 

around the world. 

MR. J. J. HUMPHRIES, general manager of the Louisville 

Company, has been elected a member of the Rotary Club of Louis- 

ville, Ky., which organization is comprised of one representative 

from each line of business. ; 

MANAGER E. HOLCOMB, of the Consumers Power Company, 

St. Paul, Minn., has been elected president of the Minnesota Elec- 

trical Association for the year 1918. The next annual convention 

will be held in St. Paul, March 11-12-13. 

MR. F. V. INSULL, general auditor of the Arkansas Valley Rail- 

way, Light & Flower Company, Pueblo, Colo., has resigned (effec- 

tive January 1) to accept another position. 

MR. N. C. DRAPER, manager of the Sioux Falls Light & Power 

Company, Sioux Falls, S. D., was recently elected president of the 

Dakota Club, a social organization having a membership of more 

than 200 Sioux Falls business men. 
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Joint Line Construction. 

This is a time of the year when, with the results of sleet 

storms practically gathered with every assurance that equal 

results may be expected 12 months hence, the telephone 

and electrie light and power companies are particularly 

interested in improving their line construction. In those cities 

where the construction has been made according to no 

universal standard and where a lenient or inefficient in- 

spection has been maintained, the lines and drops of the 

telephone companies are found crossing and recrossing 

power lines in such a way that sleet storms exaggerate the 

seriousness of the conditions, to a point where public at- 

tention is attracted. This is the time then that public 

agitation for underground construction and the dangers 

of the existing conditions burst into life anew. 

In such cases where there is no absolute necessity for 

under ground construction, the question of joint pole line 

construction comes up in all its seriousness. While in 

all eases such construction is not possible and not ad- 

visable, it is on the other hand in many eases a solution of a 

perplexing problem. There is undoubtedly within the ob- 

servation of many of our readers certain leads where 

through paralleling of wires and the crossing of each, a 

dangerous construction and an unsightly congestion has 

developed that exceeds certain limits of civie decency and 

yet where the lines ultimately terminate in and serve a 

district where demands for service are scattered over a wide 

range and there is an absence of congestion. Where in- 

dividual leads are mainjained to such districts, aside from 

the evils that grow out of the construction from points 

of danger and ugliness, in case of storm there is the ad- 

ditional danger of financial loss and interruption of ser- 

vice through the failure of poles or lines of any one of the 

paralleling or crossing constructions. For the undeveloped 

and rapidy growing districts, where these conditions are 

evident at the start, there is little argument against joint 

construction, while for the older districts there is usually 
a favorable solution over a period of a few years by adopt- 
ing such construction as fast as the natural life of the 

existing overhead lines expire or the capital charges against 

such can be satisfactorily eliminated. 

By the suggestion made here, it is not to be inferred 

that promiscuous permission by one company should be 
given to another to use its poles whenever the case may 
present itself and thus build up a shabby line looking more 
like a suspended wire fence than a transmission line, but 
the agreement on and the maintainance of a definite con- 
struction such as will pass a rigid inspection from points 
of good construction and safety to life and property. Where 
the telephone companies can and are using the multiple 
conductor cables, the joint construction lends itself to the 
greatest flexibility, for the joint system is then established 
with the power wires placed above and the telephone wires 
and eables occupying the lower position. This construction 
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presents features of safe construction and even in those 

cases where a considerable number of pairs of telephone 

wires are run, there is infinitely less danger than results 

in the average construction where the telephone drops and 

wires are allowed to cross and recross at the discretion 

of a line man in a hurry to install apparatus with the 

‘least difficulty possible. As a rule the linemen of telephone | 

companies do not favor joint construction on account 0 

possible danger to themselves in working on the lines. This 

has been brought about for the most part through faulty 

standards of joint construction for the danger to linemen 

through the arrangement is less on well constructed lines 

than from any other condition. 

The proper construction seems to be that with the 

light and power lines on the cross arms at the top of the 

pole with the telephone lines below, a distance of at least 

6 feet being maintained between the primary light and 

power wires and the top cross arm of the telephone lines. 

This allows a sufficient clearance for hanging transformers 

and enables the lineman to stand on the top telephone cross- 

arm when working on the power cireuit. A clearance of at 

least 24 inches should be provided at the pole in the tele- 

phone construction for the power line men. With these 

standards maintained, much of the prejudice against the 

joint construction from those who are forced to work on the 

poles may be easily overcome. 

Such joint construction arrangement has worked satis- 

factorily when held to proper standards, notably at Los | 

Angeles, California, where nine companies operate in the 

same territory and maintain a joint pole line agreement. 

The combined use of the pole lines from a financial aspect, 

while obviously costing less than two or more separate lines 

in initial outlay, have a proportional maintenance expense 

in the same degree, as far as poles are concerned. In Los 

Angles as far as possible each company uses eight feet 

on the pole and uses this space as if it were a seperate 

line no company being permitted to use any other space 

on the pole than that allotted to it. Kach company 

maintains its own wires at its own expense and no con- 

struction of joint lines is permitted where there is a voltage 

in excess of 6600 volts. In the combined use of existing 

pole lines, the owner of same bills the combining parties for 

a proportional interest. Where it is desired to reconstruct 

a pole line in a location where the existing poles are not 

suitable for combination use, one of the parties operating 

in the location sets new poles of standard size for combina- 

tion use, the constructing or owning party then selling a 

proportional interest to each party making the combination. 

Each party transfers its own wires and removes its poles 

at its own expense. In such eases it is evident that this 

transfer is always justifiable unless there is a considerable 

natural life unexpired in the existing pole lines. Even then 

there is often an advantage for a new line is secured costing 

in no ease more than an individaul new line and more often 

much less for the poles of the existing line ean be used else- 

where on other extensions. The Los Angeles agreement 

has been in effect for 5 years and a considerable saving has 

resulted to each combining company over and above the 

capitalization that may be placed on a reduction of public 

agitation for underground construction and saving from ab- 

sence of accidents on the joint poles on account of the 

superior construction. Considering all these features the 

question of joint construction where feasible and possible 

should be a decidedly live issue. 
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Southeastern Section of N. E. L. A. Officially Cre- 
ated—Convention In August. 

The final details in connection with the formation of a 

Southeastern Section of the National Electric Light As- 

sociation were completed at the executive committee meet- 

ing of the Georgia state section at Macon (Ga.) on Febru- 

ary 5. These details were then presented by President E. 

C. Deal, of the Georgia Section, before the executive com- 

mittee of the National body at its New York meeting on 

February 15. At this meeting the arrangements made by 

the Georgia State Section, whereby it should become a 

Southeastern geographical section, were unanimously ap- 

proved. The convention to be held at Macon (Ga.) Au- 

gust 14, 15 and 16 will therefore be a convention of this 

newly organized@ Southeastern Section. 

Already plans have been laid for an elaborate program 

of papers and entertainment. President Deal has appointed 

W. L. Southwell (Macon) chairman of the committee on 

entertainment and arrangements for exhibits by manufac- 

turers, and W. R. Collier (Atlanta) chairman of the com- 

mittee on papers. He-also advises that assurance has been 

given him that the first meeting will be attended by a num- 

ber of the officials of the National Association as the event 

is considered by them as a most important one in the rapid 

country-wide growth of the organization. 

The tentative plans for the organization of this geo- 

graphical section were effected at the convention of the — 

Georgia Section last year and the installation of perma- 

nent officers anc adoption of extensive plans are included 

in the work of the coming convention. In addition to the 

membership of the Georgia Section, applications are al- 

ready in the hands of President Deal for the affiliation of 

companies in the states of Florida, Alabama, North and 

South Carolina. These applications have made it possible 

for the Georgia Section to expand from a state section into 

the largest geographical section with a field of five states 

and 420 central stations. 

The coming convention will be one of decided import- 

ance to Southern central station interests, as it will repre- 

sent the largest gathering of such interests for the exclus- 

ive discussion of topics common to the five states men- 

tioned. With a membership of 110 in the Georgia Section, 

drawn from 129 stations in the state, it is°a substantial 

guess that the convention this year will report a member- 

ship twice this figure and the one a year hence twice this 

figure again. 

Interest has run high in the organization of the South- 
eastern Section and great credit is due President Deal for 

his able efforts in bringing the companies of the various 

states together so that the new officers elected at the com- 

ing convention will have to do with the interests of not 
one state, but five. 

The Chicago N. E. L. A. Convention. 
The exhibition committee of the N. E. L. A. is now 

making arrangements for the thirty-sixth annual convention 

to be held at the Medinah Temple, Chicago, Ill., from June 

2 to 6, inclusive, 1913. The lower floor of the temple 

which is 200 x 100 feet has been secured for the exhibition 

of the products of Class D members. A room adjoining 

has been set apart for the meetings of the commercial sec- 

tion and the representatives attending from this section will 

of necessity be obliged to pass through the exhibits to reach 

same. 
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Hydro-Electric Plant of Yadkin River 
Power Co., at Blewitt’s Falls, N. C. 

(Contributed Exclusively to SOUTHERN ELECTRICIAN) 

BY FRED A. OLDS. 

ORTH Carolina is taking a very notable position in the 

development of hydro-electric power. The situation 

is extremely favorable, as some streams, originating in the 

highest mountain range east of the Rockies, fall first into 

the Piedmont section and then in several cases take a final 

fall into the low country. Thus they afford two and in 

some cases three opportunities as producers of that power 

which of all others is the most valuable, the most economical 

and the most conservative, since it utilizes without destroy- 

ing, a force of nature, 

North Carolina, roughly speaking, is divided into three 

power-zones. The western or mountain one may be said 

to center at Asheville, the Piedmont one at or near Char- 

lotte, and the eastern one at Raleigh. At the latter point 

conditions are particularly interesting because three streams 

furnish water power, the Neuse, six miles away, the first 

to be harnessed and furnished one of the earliest develop- 

ments of this type in the state; the Cape Fear and the 

Yadkin. There is also at Raleigh an auxiliary steam plant 

of considerable size which at periods when the water is low 

in all three of the streams plays an important part in 

electrical generation as shown during the phenomenally dry 

summer of 1911 when it enabled the Carolina Power & Light 

Company to maintain its supply for all the points it then 

covered. The length of line between Raleigh and the 

Neuse is six miles; between this city and Cape Fear twenty- 

six miles and between it and the Yadkin is eighty-eight miles. 

In what follows the hydro-electric plant at Blewett’s 

Falls, on the Yadkin river will be described. This pant is 

located only a few miles from the South Carolina line and a 

little distance above the point where the Yadkin river 

becomes the Pee Dee. It is at the point where the last fall, 

the drop from the Piedmont into the coastal-plain oceurs, 

and the stream is quite wide with a considerable fall. Up 

this stream and in a rugged region is the place known as 

Fic. 1. Water WHEEL UNIT IN BLEwITT STATION. 

the “Narrows” of the Yadkin, where the river rushes be- 

tween walls of stone and there the Whitney plant, intended 
to develop 45,000 horsepower, is being completed, having 

remained for five years uneared for and _ practically 

abandoned after some $2,500,000 had been expended upon it 
by what was known as the Whitney Company. The pre- 
sent owners, a French syndicate, has now taken it over and 
will utilize the power for various purposes, largely, however, 
for the manufacture of fertilizer from the atmosphere. 

Fig. 2. Biewitr Station or YADKIN River Power Co. 
The Yadkin River Power Company which constructed 

the major portion of the dam and all the buildings at 

Blewett’s Falls, was a company largely composed of North 

Carolinians. It began work more than ten years ago at 

this point, and spent something like a million dollars on the 

dam, ete., but failed and the plant remained for some time 

incomplete with only about a fourth of the dam finished. 

The Yadkin River Power Company was finally reorganized 

and took it over and began operations in February, 1912. 

The completed dam is 1600 feet long by 50 feet high and is 

entirely of concrete, with a filler of granite, taken from a 

quarry on the edge of the stream, a few hundred yards 

away. The construction of the dam is of the latest type of 

conerete masonry, while the Whitney dam, already referred 

to, is built with the down-stream face of cut granite blocks, 

put in by the extravagant constructors and amaze the 
engineers of today. 

The construction work on the Blewett Falls power plant, 

starting from the small portion which the former company 
had built, did not really begin until August 1, and was com- 
pleted in December, much earlier than was thought to be 
possible. The gravel was brought in from the Pee Dee 
river, at a point a few miles to the southward, and the 
granite came from the premises. A branch railway seven 
miles long, from the Pee Dee station on the Seaboard Air 
Line, brought the other materials directly to the dam and 
powerhouse. The situation was very fortunate, as two 
great shoulders of hills on either side of the stream project- 
ed in such a way that from these the dam was built, with 
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Fic. 3. HicgH Tension SwircH GALLERY AT BLEWETT 

PLANT. 

these natural abutments. On the southward a cutting was 

made through one shoulder and in this recess the power- 

house was constructed. The dam backs water about forty 

miles and steamers are to ply upon this stretch and go to 

a point not far below the Whitney dam, 

The generating equipment of the plant consists of six 

turbine units, directly connected to generators of the General 

Electric type. The generators operate at 4,000 volts and 

by step-up transformers, the voltage is stepped up to 100,- 

000 for transmission. 

The powerhouse at Blewett’s Falls is‘ of brick, steel and 

concrete, 250 feet long, 60 wide and 75 high. The present 

installation of generating units is six, with space for a 

seventh, giving total present capacity of 32,000 horsepower. 

From this station power is transmitted at 100,000 volts 

to Method and Durham and to Lumberton, and at 22,000 

volts to Hamlet, Cheraw, Wadesboro and Rockingham. 

The Yadkin River Power Company embraces the following 

transmission system and properties, besides that at Blewett’s 
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Fig. 5. 

Double eireuit line to Durham, 120 miles; single 

ControL Boarp At BLEWETT STATION. 

Falls: 

cireuit line to Lumberton, 60 miles; single cireuit to Lum- 

berton, Hamlet and Cheraw, 32 miles; single cireuit to 

Wadesboro, 11 miles; steam generating plant at Rocking- 

ham, Hamlet, Cheraw and Wadesboro; sub-stations at 

Rockingham, Hamlet, Cheraw, Wadesboro, Lumberton and 

Method. 

two miles west of this city and between the state Agricul- 

tural and Mechanical College and the village of Method, 

and alongside both the Seaboard Air Line and the Southern 

railways, which there have parallel lines. 

The latter is the Raleigh sub-station, being located 

This sub-station, 

which was completed in the spring of 1912, is regarded as 

one of the best equipped in the section. 

The Blewett’s Falls-Durham transmission line, which 

transmits power to the Carolina Power & Light Company 

at the Method sub-station at Raleigh and to the Southern 

Power Company at Durham, at 100,000 volts, is 120 miles 

long and is a double circuit of six wires carried on steel 

towers, 72 feet high and spaced about 700 feet apart. 

The Blewett-Lumberton line, which is under construe- 

tion, will transmit power to Lumberton’ and vicinity, and 

will carry 100,000 volts, its length being 60 miles, It is a 

single cireuit of three wires, carried on steel towers 50 feet 

high and spaced about 700 feet apart. 

The Blewett’s-Rockingham, Hamlet, Cherew line is in 

operation and feeds the towns of Rockingham, Hamlet and 

Cheraw, carrying 22,000 volts and being 32 miles long. It 

is a single cireuit of three wires, carried on ‘steel towers 

and wooden poles, cypress being used for the latter. 

The Blewett’s-Wadesboro line feeds Wadesboro and 

its vicinity and carries 22,000 volts. It is eleven miles long 

and is a single cireuit of three wires, carried on wooden 

poles. 

The town of Rockingham, which is the center of an 

important cotton mill industry, with numerous mills, uses 

the power for municipal purposes and lighting. At Hamlet 

the current is used for municipal lighting and power, as 

it also is at Cheraw, while at Wadesboro and at Lumberton 

it is thus used and also by numerous cotton mills. 

The Yadkin River Power Company furnishes power to 

the Carolina Power & Light Company of Raleigh, which 

uses it for municipal lighting and power at Raleigh, Hen- 
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derson, Oxford, Sanford-Jonesboro and Fayetteville, and 

is also now constructing a line to Goldsboro, 45 miles to 

the eastward. Many cotton mills take power from this 
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company, and it operates the street railways at Raleigh, 

and has taken over the Raleigh gas plant as well as the 

one at Durham and Goldsboro. The transmission line from 

Raleigh to Henderson and Oxford, which are to the north- 

ward, is on wooden poles, as is also that now being con- 

structed from here to Goldsboro. 

Mention has been made of the fact that the Yadkin 

River Power Company supplies power to the Southern 

‘Power Company at Durham, which is one of the most im- 

portant manufacturing towns in the state, with large to- 

bacco and cotton factories. The company is under contract 

to furnish not less than 12,000 horse-power to the Southern 

Power Company at Durham. These two companies are 

under the same ownership and ‘are so blended that the 

power from the sub-station, technically known as the Method 

sub-stalion, can be sent over the Southern Power Company’s 

lines -all the way to Greenville, S. C., in case the necessity 

should arise. The Catawba river furnishes the chief sup- 

ply for the Southern Power Company, which in 1911, 

during the unprecedented drought in June, July and Au- 

gust, was very low and hundreds of cotton mills had to 

shut down. The Yadkin is a much more reliable stream 

than the Catawba, and hence the importance of the plant 

at Blewett’s Falls may be imagined, for the power com- 

panies which will link together the wide sweep of territory 

between Greenville, S. C., and Goldsboro, N. C., will have 

four streams available, and also auxiliary steam plants. 

The power obtained from Neuse river, near Raleigh, is 

almost negligible, averaging only 600 horse-power through- 

out the year. 

The engineering on the plant was done by Lockwood, 

Green & Co., with Fred W. Abbott, manager of construc- 

tion. 

Testing High Tension Transformers. 
(Contributed Exclusively to SourHERN ELECTRICIAN). 

BY H. G. DAVIS. 

N the articles that follow under this heading, the de- 

tails and calculations for the following tests will be 

given: (1) Resistance Measurements; (2) Polarity; (3) 

Ratio Determination; (4) Tap Voltage Measurements; (5) 

Parallel Run; (6) Core Loss; (7) Impedance; (8) 

Heat Run and (9) Potential Tests. transformers 

having the same ratings and guarantees as follows were 

tested: 1,500 Kva. 60 cycle water cooled type-primary 

voltages-38,100-36,400-34,600-secondary voltages 13,800- 

13,500-13,200-12,900-12,600-6,600-6,000 and 3,300. They were 

to opreate in a three phase connection to give 66,000 volts 

on the primary side and had two separate windings on the 

low tension side each winding capable of carrying the full 

Kva. rating with heating guarantees of 40° C rise on nor- 

mal load and 55° C rise after 25% overload for two hours 

immediately following the normal. These low tension 

windings were also to operate at the same time with a total 

load of the rating as given. 

Four 

The efficiency guarantees were as follows: 

Load. Efficiency. 

UO! INV oltmieasas aieete nies eeets. © 95.7 Per Cent 

OU, KS baaenepetertnctccete lo: otis 97.6 Per Cent 

TDs K Vaa teteeeeta tess eres.s: > 98.1 Per Cent 

. 1500 | Kiawan emre stennersres.« s 98.3 Per Cent 

LS TD IC Vals erect beanie) 65 98.3 Per Cent 

The regulation guarantee on noninduetive load—.0095 

and at .80 power factor—.031. 

The following tests were made to check these guaran- 

tees with results as follows on the four machines. 

RESISTANCE MEASUREMENTS. 

In taking resistance measurements, since the transfor: 

mers were guaranteed for full output at the minimum volt- 

age of each windings, the resistances were measured fo1 

the minimum voltage tap of each winding when the trans- 

formers were at room temperature and before the oil had 

been heated. The temperature of the oil was read by 
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thermometer and taken as the temperature. The resistance 

of the high tension 34,600 volt winding was read by a volt- 

meter-ammeter method, but low tension windings were 

read by a potentiometer. 

Exampur. Through No. 1 transformer primary, 5 am- 

peres direct current was forced. Room temperature 21° 

C. Voltage reading 9.75. Res. = 1.95 ohms. This cor- 

rected to a temperature of 25° C gives a resistance of the 

primary 34,600 volt winding of No. 1 transformer as 1.98 

ohms. The resistances of the four transformers are given 

in the table below in ohms: 
TRANSFORMER No. 1 No. 2 No. 3 No. 4 

34600 V. Winding 1.98 1.98 1.98 1.995 

12600 V. Winding 342 .3405 ~=—-.3 42 344 

6000 V. Winding 073% 03a 0rot, | .0743 

The resistances as measured at the cold temperature 

gives a reading for the determination of the temperature 

rise after the heat run. When transformers have full load 

guarantees on a minimum winding, the heat runs should be 

taken on that winding and consequently the cold resistan- 

ces should be read on that winding. Cold resistances should 

bear the same relation at a given temperature to the re- 

sistance of the minimum winding that the voltages of the 

full winding has to the minimum voltage. For example 

the resistance of the 38,100 volt tap or full primary wind- 

ing at 21° C was 2.18 ohms as found for No. 1 trans- 

former. 

The resistances as given in the above table were in ohms 

for each winding. If the calculations were to be made 

using the total resistance of the transformer the resistances 

expressed in terms of one winding with total resistances 

for the primary with one secondary would be according 

to the following table for transformer No. 1 at 25°C: .... 

Ohmie Primary Secondary 

Res. Terms Terms 

34600 V. Winding 1.98 1.98 .262 .0592 

12600 V. Winding — .342 2.58 342 0771 

6000 V. Winding  .0737 2.45 O20 .0737 

The total resistance in primary terms of 34,600 volt 

winding and 12,600 volt winding is 4.56 and in 

secondary terms—.604. The total resistance in primary 

terms of 34,600 volt winding and 6,000 volt winding is 
4.43 and in secondary terms = .1329. 

POLARITY INDICATIONS. 
With the transformer cold and after the resistance 

measurements were taken, polarity was taken by the 

method of D. C. voltmeter kick. The current was forced 

through the 34,600 volt winding and the kick noted on 

the secondary windings for each transformer. One am- 

pere was forced through the primary winding and the 

kick induced on opening the primary cireuit was read on a 

600 volt D. C. voltmeter on each of the low tension circuits. 

The direction of the kick was positive showing that the 

leads were brought out to give polarity as shown in Fig. 1. 

All transformers were of the same polarity and, as leads 

were not crossed in bringing them out the windings indi- 

cated opposite polarity. From the polarity as found this 

first requisite for parallel operation was found to be satis- 

factory on all four transformers. Also, due to opposite 

winding and the high ratio of low tension voltage to high 

tension voltage, the high potential test of the transformer 

was determined by the sum of the high tension winding 

with the 12,600 volt winding. 

Marcu, 1913. 

RATIO DETERMINATION. 
In determining ratio on these transformers, the ratio 

was taken between the full primary winding and each sec- 

ondary winding, the ratio on the two being 2.78 and 5.78 

for the 13,800 volt and 6,600 volt windings respectively. 

In taking the ratio, the voltage was impressed on the 38,100 

volt winding, the impressed voltage being read on a volt- 

meter connected to a potential transformer having a ratio— 

4.87. The voltage across the low tension terminals was 

| ES gah 
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Fig. 1. Drsacram SHowine RELATIONS FOR ProPER AR- 

RANGEMENT OF LEADS IN Pouarrtry TESTS. 

Note: In the connections X and Y and X’ and Y’ are the 

corresponding leads of the two windings. The arrows show the 

instantaneous direction of current in the ‘wo windings. Ip 

corresponding leads this direction is either both towards the 

transformer or away from the transformer. 

read directly on the voltmeter. The following readings 

were taken: V, being readings on high tension winding 

through the potential transformer and V, being low tension 

readings as taken on the 13,800 volt winding. 

We Vo 

50 87.8 

55 96.5 

60 105.1 

65 114.1 

70 122.8 

Average 60 105.26 

Correcting for comparison, V.=60x4.87—=292.20. Vi= 

150.26. Then the ratio — 292.2/105.2 — 2.77. The speci- 

fied ratio was 2.78. 

This ratio as found is as close as errors of reading would 

permit and was satisfactory. If a voltmeter reading 600 

volts for full seale deflection could have been available, 

the potential transformer would not have been required 

as the primary voltage could have been read directly on the 

600 volt meter and still have given at least 100 volts on the 

secondary. 

When taking the ratio on the 6600 volt winding it was 

necessary to use a potential transformer on the high 

tension side in order to impress a_ voltage so as to 

give about 120 volts on the low tension winding. In 

taking ratio it is not important that the frequency be ex- 

actly the operating frequency of the transformer or that 

the voltages used in determining ratio be near the operat- 

ing voltage. Ratio was also taken between the 38100 volt 

winding and the 6600 volt winding by the method as given 

above. The ratio was taken on one transformer only leay- 

ing the ratio of the other transformers to be determined by 

parallel run. (See parallel run). 

TAP VOLTAGE MEASUREMENT. 

The tap voltages were measured on each transformer. 

On No. 1 transformer there were four leads from the 

38100 volt winding with voltages for operating as speci- 

fied : et F| ty 
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Leads Voltage 

1-4 38100 

1-3 36400 

2-3 34600 

To see if the tap leads were brought out properly a 

voltage was impressed across 1 and 4 while readings were 

taken across the other leads as follows: 

Leads Voltage 

1-4 250 Volts (held) 

1-2 11.8 Volts read 

2-3 aero * aS 

3-4 7h (ha 4 

, The above ‘voltage table gives the data showing the 

proportion of the full winding which was taken between 

taps and when corrected on the basis of the operating volt- 

age specified of 38100 volts, the following voltages were 

found: 

Leads Voltage 

1-4 38100 

akc is 11.8/250 « 38100 — 1800 

2-3 227/250 < 38100 — 34600 

Les = 36400 — 36400 

3-4 11.1/250 « 38100 = 1700 

This method was followed out on each transformer 

winding to determine if taps were brought out as specified. 

HT SIDE 

L.7, SIDE 

Fig. 2. ARRANGEMENT IN TESTING FOR PARALLELING 

TRANSFORMERS. 
Note: These connections show both machines paralleled on 

the low tension side and tied together on one lead of the pri- 

mary. The remaining two leads are brought close together to 

test for a spark. 

‘eall for special designs. 
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PARALLEL RUN. 

The test for parallel operation should always be taken 

under full voltage. After ratio and polarity had been 

taken on one transformer this one was used as a standard. 

CALCULATION OF MAGNETIZING CURRENT. 

When taking core loss readings, the current and watts 

at the given voltage should be read. This current is the to- 

tal existing current of the transformer and consists of two 

parts—magenetizing current and core loss current. The mag- 

‘netizing current is wattless in respect to the voltage while 

the core loss current is small and in phase with the voltage. 

The relation is expressed: 

Magnetizing current = \/[ (exciting eurrent)* — (Core 

L. Cur.)?]. 

Core Loss current—= (Core Loss)/K voltage. Where K 

— 1 For single phase; 2 for 2-phase and 1.73 for 3-phase 

transformer. ' 

From this we can see that while magnetizing current is 

wattless the exciting current is not wattless but, since the 

magnetizing current is very large compared to the core loss 

current, the exciting current or no load current for the 

transformer can be so considered. 

The magnetizing current of a transformer is the cur- 

rent which produces the flux in the iron core which produces 

the counter voltage in the coil on which voltage is impressed 

or the induced voltage in the other windings. The current 

required depends, in a given transformer, on the point of 

saturation of the iron. If we hold frequency constant and 

read magnetizing current for various voltages, it will be 

seen that we obtain a saturation curve of the iron. A point 

is reached where to obtain a slight increase in voltage a 

very great increase in magnetizing current is required. 

Transformers are designed so that the normal voltage and 

frequency will require less than 10 per cent of rated full 

load current as magnetizing cvrrent. The exact per cent 

varies with the size of the transformer and the condition 

of the system on which it is used. These conditions might 

The next article will take up core 

loss, heat run, ete. 

The Characteristics of Vapor Lamps. 
(Contributed Exclusively to SOUTHERN ELECTRICIAN). 

BY A. G. RAKESTRAW. 

LL the forms of electric light which the writer has 

heretofore considered in these columns, have been pro- 

duced by the passage of current through a solid conducting 

medium, raising it to the point of ineandescence. These 

light sources have been divided into two general groups, 

according to whether the conductor is in the form of a 

solid filament, or consists of a stream of particles forming 

a conducting bridge between two electrodes, in which case 

it is termed an electric arc. These groups have been fur- 

ther subdivided with regard to the admission or exclusion 

of air, giving rise to the designations; filament in air, 

filament in vacuo, open are, and enclosed are. Further 

subdivisions have dealt mainly with the material used for 

the conductor. This general scheme of classification is 

shown in Table 1. 

In this article we will take up that class of light sources 

in which the conducting medium is a gas or vapor. There 

is really no absolute dividing line between these two, a 

Filament Yapor 

Vapors of 
SOAS 

Ericlosed 
Are 

Mercury 
vapor Lamp 

Carbor,| Mercury, 

Beisel Coomiurn 

Flomer 

FIDTUIAG 
Are, 

TABLE 1. CLASSIFICATION OF LigHT SOURCES. 
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gas being simply such a substance as air, nitrogen, carbon 

dioxide, ete., which is gaseous in form under ordinary at- 

mospheric conditions of temperature and pressure. Sim- 

ilarly, we term vapors those gaseous forms of substances 

which are usually met with in the liquid or solid state, 

such as the vapor of water, mercury, or iodin. As a 

matter of fact all gases have been liquified, and many of 

them solidified under the influence of great pressure and low 

temperature, while most liquids and some solids vaporize 

to some extent at all times. If we exhaust the air from 

a tube containing mereury, the space above the mercury 

will be filled with the vapor of mereury. Similarly, water 

exposed to the air is constantly vaporizing, and ice con- 

stantly loses weight by vaporization, even in the coldest 

weather. 

While there are several forms of vapor lamps, the 

general construction is the same for all, namely a trans- 

parent non-conducting tube, filled with the vapor to be 

employed, and provided with two or more electrodes for 

the application of the eurrent. The principal classifica- 

tion so far apparent in this group of illuminants, is ac- 

cording to the vapor employed, and further according to 

the material used for the enclosing tube. The commercial 

forms so far produced are first, those in which a rarefied 

gas, such as air, nitrogen, or carbon dioxide is enclosed in 

long tubes, and subjected to a high potential, and secondly, 

those in which the vapor or mereury or its alloys is en- 

closed in a tube of glass or quartz. The first of these goes 

by the name of the Moore tube, and the second is called 

the mereury vapor or Cooper-Hewitt lamp, or when using 

quartz tubes, the Silica lamp. We have also the Vogel 

lamp, a peculiar type, which makes use of both solid and 

gaseous particles, in which the light is produced by an are 

between carbon electrodes surrounded by the vapor of 

mercury, but it is not in commercial use, at least not in 

this country. Vapor lamps, as a group, possess some pe- 

culiar and interesting’ characteristics, which we will briefly 

consider. 

The operation of the Moore lamp depends upon the 

fact that gases become conductors of electricity at a high 

degree of rarefaction, and that if a considerable potential 

be applied to the terminals of a tube containing such a 

rarefied gas, current will flow and the gas become lumin- 

ous, the efficiency of light production depending upon the 

pressure, and the gas used. We find that luminous gas 

possesses selectivity in a marked degree, for instance we 

find nitrogen to be about 40 times as efficient as hydrogen. 

% 

® 

WATTS PER HEFNER 

AMP PER VOLT PER FCOT 

OF NIERCURY 

2. VARIATION OF CONDUCTIVITY AND EFFICIENCY WITH 

PRESSURE. 

SOUTHERN ELECTRICIAN. Marcu, 1913. 

The variation of the conductivity and the efficiency 

with the pressure are shown in Fig. 2 in which it is seen 

that the resistance of the tube filled with gas varies from 

200 to 2,000 ohms per foot with a variation in pressure 

of from .04 to .24 millimeters of mereury, which consider- 

ed in comparison with atmospherie pressure is a very small 

range indeed. We also note that conductivity increases 

with the degree of exhaustion up to a pressure of .10 mm, 

and then rapidly falls off. 

Another interesting characteristic of this phenomonen 

is the fact that as the current passes through the rarefied 

gas, it produces a change in its physical structure, part 

of the gas being absorbed, that is changed to a solid state, 

which of course increases the vacuum. From this we see 

that if we were to apply voltage to a tube containing gas 

at a pressure of say, .11 mm. as at Y on the curve, and that 

no means were provided for any replenishment of the 

gas, that as the current continued to flow the gas would 

become more rarefied, and that up to the point of maxi- 

mum conduetivity at X, the eurrent would increase slight- 

ore Of 1rorawires 
17? Gloss tube 

presse 8s 
NJTerninos To Vocuurnm 54 
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Fic. 3. CoNNECTIONS FOR THE Moore SYSTEM. 

Fic. 4. Frepine Device ror Moorzn Tuse Lames. 

ly, but that beyond this point, the resistance would rapidly 

increase, and the light would flicker and then go out. It 

is necessary therefore to provide means for the replenish- 

ment of the gas in order to secure the continuity of the 

light. 

Since the passage of current through rarefied gas re- 

quires considerable electromotive force, the starting point 

of the Moore tube consists of a terminal box in which the 

usual potential of 100 or 220 volts A. C. is raised to that 

necessary to produce the desired current, and since as we 

have seen, the gas within the tub is slowly consumed, an 

automatic feeding device is used to maintain it at a constant 

pressure. These two features are characteristic of this 

form of light souree. 

In Fig. 3 the general connections for the system are 

shown. The transformer, terminals and feeding device are 

enclosed in a highly insulated terminal box from whence 

the tubes pass over any desired path up to 225 feet. It 

will be noted that the long glass tube can be shaped 

to conform to the architectural features of the building, 

making it possible to follow the irregular outlines of a store 

front, a lobby, or even the gothie arches of a cathedral. 

This very feature, however, while advantageous has been 

somewhat of a drawback as well, because the forming of 

this tube into shape requires the services of an expert 

“glass plumber,” who taking the country over, cannot be 

considered plentiful. This has so far restricted the in- 

stallation of these lamps to large cities, especially New 

York City and vicinity, where experienced men from the 

factory have been at hand to take eare of this work. 
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While some objection might be taken to the high voltage, 

yet the terminal box is so well insulated and the glass 

such a perfect insulator that a person may grasp the 

tubes where they leave the box without feeling the slightest 

shock. 
The feeding device is simple but very ingenious. Fig. 

4 gives an illustration of it. It consists essentially of a 

porous carbon plug cemented into a glass tube as shown, 

and surrounded by a small quantity of mecury, the level 

of which is changed by the rise and fall of an inner tube 

containing a score of iron wires and which is acted upon 

by a solenoid surrounding the outer tube. The operation 

is as follows. Consider the tube operating at normal 

vacuum, which is about .10 mm of mecury, and the carbon 

plug covered by the mereury. As the light burns, the 

tube gradually becomes more nearly exhausted, the con- 

ductivity increases, and the current rises, the action of the 

solenoid drawing the inner glass tube upwards, lowering 

the level of the mercury until the tip of the porous carbon 

plug is exposed. This admits a small quantity of air, the 

pressure rises, the current falls again and the earbon tip 

disappears from view. Under normal working the tubes 

“breathes” about once a minute. In some of the tubes nitro- 

gen is used. This is automatically obtained by passing the air 

taken in through a small iron cylinder containing phospho- 

rus, a small quantity sufficing for several years’ use. When 

carbon dioxide is used it is produced by the action of 

acid on a small piece of marble in a miniature automa- 

tie gas generator, and here as well, a small piece will last 

a long time. 

Taking up the performance of this light, first from an 

electrical standpoint, we find that the actual voltage re- 

quired per foot of tube varies from 60 to 80 for tubes 

from 25 to 200 feet in length, or from 2,000 to 12,000 

volts total. The high tension current for the density usual- 

ly employed is about .3 amperes, while the low tension cur- 

rent depends of course upon the length of the tube. The 

watts expended in the tube alone is about 15.6 per foot, 

while if we include the transformer losses it varies from 

17 to 25 watts per foot, for lengths as given above. 

The high tension voltage is not in exact proportion 

to the length of tube, but decreases slightly, as do also, 

of course, the low tension amperes, making the total power 

required less in proportion, and the efficiency is conse- 

quently greater with the longer tubes. We also find that 

the light intensity is directly proportioned to the voltage, 

and not as to the square or cube of the voltage, as is the 

case with many forms of lamps. This renders the efficiency 

practically independent of the voltage and makes it pos- 

sible to maintain a much steadier light on fluctuating cir- 

cuits. The power factor is quite low being about 65 per 
cent. 

Taking up the illumination performance, we find that 

the efficiency of the Moore tube, using any certain gas, 

depends only upon the pressure, and referring to Fig. 2 

we will see that the efficiency is the greatest at point Y 
on the curve, giving value of 1.4 watts per hefner at the 

terminals, or 1.55 watts per ¢c. p., for a tube 220 feet long, 

operating at 12 hefners per foot or 10 .8 «. p. 

Asasource of light we find that this system has several 

very good points, prominent among which is its extremely 
low intrinsic brillianey, which is 2 candle power per square 
inch or less. There is absolutely no glare, the light being 
soft, mild and steady. The temperature is lower than for 
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any other form of light, in fact it is stated that the tubes 

have been operated with icicles hanging from them. The 

eolor depends upon the gas used. With air or with ni- 

trogen the light is a pale yellow, while with carbon dioxide 

it is white, in fact it is the only light which can be de- 

pended upon for matching delicate colors, and this can be 

done with even more certainty than by daylight, because 

while daylight may vary with the conditions of exposure or 

Tue Moore Light WINDOW. AIG. 5. 

the time of day, the light from the tube filled with carbon 

dioxide is unchanging in value. This has made the Moore 

tube of particular value in the dyeing and textile indus- 

tries, and for other work requiring exact determination 

of color values. For this kind of work it may be made 

up in the form of a “light window” as shown in Fig. 5 

to which the articles to be examined ean be brought. 

Pole Data. 
The report of the pole census for 1911 shows that 

3,418,020 wood poles were purchased during that year 

by telephone and telegraph, steam and electric railroad and 

electrie light and power companies in the United States. 

Of this number 70 percent was purchased by telephone 

and telegraph companies, 23 per cent by electric railroad, 

light and power companies and 7 per cent by steam rail- 

roads. The purchase by the second-class was a substantial 

increase over the previous year of 19 per cent of the total 

number. The other classes falling off in number of poles 

purchased. There is a tendency shown toward the use of 

cheaper poles yet cedar and chestnut still are the predom- 

inating woos, together making up 82 per cent of the num- 

ber of poles used. The number of chestnut was about 18 

per cent, a gain of about 2 1-2 per cent over 1910. Oak 

and pine stand next each contributing about 5 per cent 

to the supply. 

The pole lines in America approximate nine hundred 

thousand miles in length, and the number of poles in actual 

service is not less than thirty-five million. The annual con- 

sumption for renewals and new lines amounts to about four 

million poles, or nearly five poles per mile per annum. The 

extent of the drain on the forest which this represents may 

be judged from the fact that a perfectly stocked German 

forest produces only 250 trees per acre, so on this basis 

the poles now standing would represent all of the timber 

growing on over 130,000 acres. In this country, considerably 

less than one hundred poles are cut per acre, so that for the 

poles now in use forest areas aggregating nearly half a 

million acres have been cut over, and to furnish the poles 

for renewals some 50,000 additicnal acres are eut over each 

year, or at the rate of over one hundred acres per day. 
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Important Calculations for Wood Pole 
Transmission Lines. 
(Contributed Exclusively to Souvumren ELEcrricran). 

BY PROF. W. T. RYAN, UNIVERSITY OF MINNESOTA. 

HERE are five primary considerations involved in the 

design of an overhead line. First, the line must be prop- 

erly located in relation to the contour of the surface of the 

ground and neighboring obstructions; the possibility of in- 

terfering with nearby telephone lines and the probability 

of unusual lightning storms in the localities through which 

the lines passes should also receive careful consideration. 

The careful engineer will often abandon an otherwise sat- 

isfactory route for a high tension transmission line and se- 

lect a considerably longer route but one which does not pass 

through regions subject to as severe electrical storms. Sec- 

ond, the poles, the sunports and the sag to be allowed in 

the spans must be ealeulated to safely withstand the strains 

produced by the line itself and by atmospheric influences. 

Third, the size of wire, the spacing ete., must be properly 

ealeulated. Fourth, the insulators must be adapted to the 

voltage carried and to the atmospheric conditions to which 

they are subjected. Fifth, the line must finally be s0 con- 

structed that uneven strains along the line are uot pro- 

duced even when the wind is abnormally high and the tem- 

perature varies over very wide ranges. 

In what follows, the second of the above five considera- 

tions, namely, the ecaleulations involved in the considera- 

tion of the transmission line as a mechanieal structure will 

be discussed. Very often this part of the problem receives 

very much less attention from the designer than it should. 

Considered as a conductor of electrical energy, the question 

of proper proportioning of the line and its bearing on the 

general efficiency of the system of which it is a part, gen- 

erally receive very careful consideration, whereas the diffi- 

culties which may appear on the line as the result of not 

properly considering the line as a mechanical structure are 

often given only secondary consideration. 

The stresses sustained by a pole may be classified as 

follows: (1) Weight of wires, plus insulation, plus ice. 

(2) That produced by tension in the wires, (varies with 

the configuration of the line both as regards direction and 

elevation). (3) Wind upon the wires, poles, cross arms, in- 

sulators, ete. Stress (1) is a compressive force; (2) and 

(3) produce flexing strains. The weight of the wire, ice, 

etc., produces on the pole simply a compressive force which 

may be neglected, since poles which are strong enough to 

stand the bending stresses to which they are subjected are 

not be appreciably affected by this slight compression. If the 

line is properly constructed the tension in the wires will be 

just the same in either direction from a pole, hence does 

not need to be considered, except where the line changes 

direction or terminates, in which ease the unbalanced side- 

wise pull is usually counteracted by guying. Hence it is seen 

that the most important consideration is wind. 

The pole will be treated as though it were a beam rigidly 

fixed at one end and loaded at the other end. 

The resisting moment M is: 

Mo SI/ Cia hin obs als 230 a ee a (1) 

Where, S = Stress in section; I == moment of inertia 

of section; and C = distance from center to fiber under 

maximum stress. The amount of the force applied to 

the top of the pole is (Wh) where (W\ is the tension in 

Ibs. and (h) is the height of the pole in inches. For a 

circular pole having a diameter D, (in inches). 

T== 3.1416 D°/64 ... c0ae eer es > = cen (2) 

00 —— i VOR MMP So soln daoondovosacponpan. (3) 

Substituting equations (2) and (3) in (1). 

Wh = SI/C = 3.1416 D* §/64 + D/2.......,... (4). 

Substituting for S, I/, where T is the tensile strength 
in Ibs. per square inch of the material of the pole and (n) 

is the factor of safety: 

Wh = 3.1416 D* T/32 n 

D = cube root of [32 Whn/3.1416 T] (6) 
Where D = diameter of the pole at the ground level in 

inches; h = height of pole in inches; n = factor of safety; 

T = tensile strength in lbs. per square inch; W is yet to 

be determined. As pointed out above the flexing strains 

are ordinarily all in equilibrium except those due to the 

wind, therefore, W = 1.10 [.055 p D, LN + % (.055 pD’ 

h’)] (7) 
Where W = equevalent stress concentrated at the top of 

the pole due to wind; p — maximum pressure due to wind in 

lbs. per square foot of projected area of the wire; Dw = 

diameter of wire in inches L = length of span in feet; N = 

number of wires; D' = average diameter of pole (must be 

assumed in the first caleulation;) h’ = height of pole above 

ground in feet. 

The stress due to wind pressure on the pole itself acts 

along the whole length of the pole, hence is considered as 

though one-half of its force were concentrated at the top. 

The factor 1.10 is inserted to take account of the stress due 

to the wind striking against the eross arms and insulators. 

The wind is considered as blowing at right angles to 

the direction of the line, since, the maximum tension is 

produced by a wind which is at right angles to the direction 

of the line. The pressure per lineal foot on a wire Dw in- 

ches in diameter is given by the formula. 

P=, 055 30 Dw... .:cihaebee fener eee ene (8) 
Where, P = pressure in lbs, per lineral foot; Dy, = 

diameter of wire in inches; p = normal pressure of the 

wind in lbs per sq. foot. The constant .055 is found by 

a; 0,48; Meum e hel emia 

0 es 0,.6 © 0 6 6 0.0.0 0 0 8 6 oe 8 6 oe ele ye 9 0.6 -8ie 6 6 ele) ee) 8) ee eee ree 

multiplying one-twelfth by two-thirds. According to Lang- — 

ley in his experiments in Aerodynamies, page 24, the wind 

pressure on a cylindrical surface, as for example .a wire 

or pole, is two-thirds of that exerted upon a flat surface 

of equal projected area. Mr. H. W. Buck, in a paper read 

at the World’s Fair in St. Louis in 1904, gave the results 

of a series of wind pressure experiments made at Niagara 

on a 950 foot span of 0.58 eable, erected so as to be at right 

angles to the usual direction of the wind. From his data 

the following formula was derived: 

p => 50025. V? «. <1: 4,« are Ghee Nae nete rane eet (9) 

Where, p — wind pressure in lbs per square foot; 

v = velocity of wind in miles per hour. The velocity of 
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the wind is usually taken at a maximum of about 90 miles 

per hour in the open, and at 60 miles per hour where the 

foree of the wind is broken by buildings, trees, ete. By 

substituting in equations (8) and (9) the effect of the wind 

on the wire in lbs. per lineal foot is obtained, by multiplying 

by the number of wires and the length of the span the first 

part of equation (7) is obtained. The second part of equa- 

tion (7) gives the equivalent tension concentrated at the 

top of the pole due to the wind striking the pole. By sub- 

stituting in equation (6) the necessary diameter is obtained. 

It may be said, and in many eases it is true, that the 

experience of a superintendent of line construction in con- 

nection with the kind of poles used is worth more than any 

formula. It is, however, very desirable to know just what 

stresses may be expected and just how much of a factor 

of safety is actually being used. In the case of heavy 

wires and long spans then, of course, the strains on the 

supporting structures must be very carefully calculated. 

The diameter of the pole given by equation (6) is, of 

course, the maximum diameter, or the diameter of the pole 

just above the ground. In order to find how this diameter 

should compare with the diameter at any other point, con- 

sider again that the pole is a beam rigidly fixed at one end 

and loaded at the other. If the pole has a round cross- 

section and tapers toward the top, it is a truncated cone and 

should have a parabolic section in order that the least ma- 

terial should be used for the maximum strength. The 

equation of the cubic parabola is: 

WS 8 Se Fe OYA CONS RING 016-0 ')- o CO CRC eee (10) 

The exact solution of this is impractical, and approach- 

ing it most nearly is the truncated cone, its equation be- 

ing: 

sp SS IL eG EA Aa. dain SD ORC rae (11) 

Where, y — diameter of any section; x = it’s distance 

from the top of the pole; d, — diameter of pole at the top; 
_d, = diameter of pole at the bottom. The first derivative 

of equation A is, dy/dx = 13 a & x to — % power ..(12) 
and the first derivative of equation B is, 

ie Ges gaa GOATS BAe eae ot (13) 
The first derivative gives us the slope or taper of the 

pole; therefore if we equate the two values of (y) and dy/dx 

we will have two simultaneous equations from which we car 

obtain the taper which will give the maximum strength with 

the minimum material. 

@ <x to 42 power = di -}'x*(ded.) /Li...:..:... (14) 

a X x to — 44 power — (¢,-d,) /L............ (2153), 

Dividing equation (14) by equation (15) we get, d, = 

Mer Ot ioe és Lg Es Cac aRS RRS ¢ cos cae enor ae eee (16) 

Hence we have arrived at the very interesting conclusion 

that the diameter at the bottom of the pole should be 3/2 

the top diameter. It is a matter of observation that nearly 

all tall wooden poles when blown over by a storm will 

break a considerable distance above the ground. The above 

investigation shows that if the diameter at the bottom is 

3/2 the diameter at the top and the pole is free from knots 

and other local weaknesses, the fiber stress would be the 

same at all points, hence the pole would be liable to break 

at any place. 

It can be shown that if the diameter at the bottom is 

less than 3/2 of what it is at the top, the taper is uniform 

and the pole is free from local weaknesses, it will break at 

a point some distance above the ground, depending of course 

on the amount of the taper. If d, is greater than 3/2 di 

then, of course, the pole will break at the ground line. The 

& 
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distance from the top of the pole to the section under max- 

imum fiber stress is, x = d1/2s 

Where, d, — diameter of top of pole in inches; s = 

slope of pole in inches per inch. 

As an example take a cedar pole having a top diameter 

of six inches and a taper of .025 inches per inch. dt = 6 

and s = .025 Then x = 6/.05 = 120 inches = 10 feet. 

Hence the above pole would break 10 feet from the top, no 

matter how long it might be, provided of course, that it 

were at least 10 feet long. 

Consider a pole 25 feet high a 6 inch top and a slope 

of .01 inches per inch. The diameter at the bottom would 

be 6 + (300)  (.01) = 9 inches. In this case d2 = 3/2 di. 

The distance from the top to the section under maximum 

stress would be, 

x = 6/.02 = 300 inches — 25 feet. 

would break at the ground. 

So far the poles have been assumed to be of equal length, 

a constant distance apart and on level ground. When the 

tops of the poles are no longer in line, and are different 

distances apart, unbalanced stresses will be encountered un- 

less special precautions are observed in the erection. Con- 

sider first the case where the pole line is level, with the 

poles set at unequal distances. Since the tension produced 

in the poles by the wires varies with the sag in the wires, 

it is at once obvious that tension ean be kept in equilibrium 

in case of unequal spans by varying the sag of the wires 

in the spans of unequal length. 

Where the pole tops are no longer level, it is to be ob- 

served that since the wire in any span is everywhere in 

equilibrium as regards tension in the wire, it may be 

tied to a pole at any point intermediate between it’s ends 

without disturbing it’s equilibrium in any way. It should 

also be borne in mind that it is a change in grade and not 

the grade itself that is of importance. 

Hence the pole 

Fig. 1. Facrors Enrering WHEN Poues are Not on LEVEL 

GROUND. 

In order to find an assumed span AC, in Fig. 1, with 

the right sag for maintaining an equilibrium of tension on 

the pole (b), it will be assumed that the poles (a), (b), 

and (c) are on level ground and that (d) is on an up- 

grade. 

The deflection (d) in the span AB is, 

SMI YE AE Ti oy) s a Sb SR BR wre fe AS ol hahdto (18) 

The deflection d’ in the assumed span is, 

aeeets) a. Worl... 7 Pees ee a (19) 
Since the spans are assumed to be of equal length an 

appreciable error will not be introduced by substituting 

(21) for AC. The equation for (d’) then becomes, 

eee (a Ws. T = 4 dares ee ie. (20) 

If the pole (b) is made of such a length that the 

assumed span AC will be anchored to it at a point which 

lies upon the natural curve of the span AC between A and 

C, the equlibrium of the tension in the wire will not be 

disturbed. From Fig. 1, it is seen that, 

H =I sin f -— d’ (very closely) 
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It is also seen that 1 sin 6 = % 1 sin a (very closely ) 

and since d = 4 d, it follows that, 

H = Uy 1sin a—4 do .cccecccccccccssccccccees (22) 

Therefore the height of the pole C is, 

H’ = h+ Yl sin a—4d 2.0... esses weer oeees (23) 

Where h — normal height of poles; 1 — length of span; d 

— normal deflection allowed; a = angle of change in 

grade. 

If the spans are of unequal length the solution will be 

the same except that the deflection in the assumed span 

AC will be more or less than four times the normal deflec- 

tion, and more or less than 14 1 sin a will have to be added 

to (h) according as the span BC is more or less than the 

normal length. A general statement of equation (23) 

would be, 

As he ke si ak ds ceteris sicissicniceaness (24) 
Where, k = [length of normal span (AB)] — [length 

of assumed span (AC)]. 

k’ = [length of assumed span (AC)] —~ [length of 

normal span (AB)]. 

The above method of obtaining (k) and (k’) is limited 

to cases where the length of the assumed span AC does 

not vary widely from twice the length of the normal span 

AB. 

As an example of the above suppose that 40 foot poles 

are being placed along level ground and a 15 degree up- 

grade is encountered. The angle of the grade is the angle 

made by a line between the bottom of two adjacent poles 

at the point where they enter the ground with the horizon- 

tal, irrespective of the configuration of the ground between 

the poles. Let the poles be 200 feet apart and the normal 

sag 4 feet. From equation (23) 

*— 40 + 100 sin 15° — 16 

= 40 + 25.9 — 16 — 49.9 feet. 

What would actually be done in practice would be to 

divide the 9.9 feet by two and add say 5 feet to the last 

pole on the level ground thus making it 45 feet high, and 

cut say 5 feet off of the first pole on the grade, thus making 

it 35 feet high. 

A very important consideration especially where long 

spans are involved is the sag which is to be allowed in the 

span. The formulas involved are well known and have 

been quite widely discussed, therefore in this article they 

will simply be stated and their application illustrated. 

C= Pw /8 Tee cae cent 5 wale em orale odes. (25) 

Where d = sag to be allowed in feet; 1 = length of 

span in feet; T — allowable tension in the wire; w = 

weight of wire and insulation in lbs. per foot. 

If we desire to calculate the sag when the wind is blow- 

ing, then the following formula is used: 

Me fo We CS os chs oie t eo Qe (26) 
Where ‘W ==Velws - BP?) eee aie vattnieke ox (27) 

And where w = weight of wire in lbs. per lineal foot; 

P = wind pressure on wire in lbs. per lineal foot (see 

equation No. 8.) 

The usual proceedure is to find the sag at the minimum 

temperature and no wind using for T a value that is suf- 

ficiently low to keep the strain in the wire below the elastic 

limit with a wind of say 90 miles per hour blowing at right 

angles to the line. Knowing the sag for minimum tem- 

perature and no wind the sag for a temperature (t) is 

calculated from the following formulas: 

Le ee we yn RS ora Ma RS Anan (28) 
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Where L = actual length wire in the span; 1 = length 

of span; d = sag cold and no wind. 

L’=L [1+ B (t —t)] 

Where L’ = length of wire at the temperature; B = 

temperature coefficient of linear expansion; t = minimum 

temperature to which the line is exposed; t’ — temperature 

at which it is desired to determine the sag. 

ea=V [31 (L’ — 178) 2 ne sce ameou. 

Where d, — sag at the temperature t’. The sag will 

actually be somewhat less than given by equation 30 since 

the increased sag means less tension in the wire, hence 

a decrease in the elastic elongation due to the tension. This 

may be calculated by the following formula, 

y = [T—Tr) (1) ]/BA..... eee cece cece ee ee eee (31) 

Where y = number of feet the wire shortens due to the 

decrease in tension; T = tension at the lowest temperature 

and no wind; T, = tension in the wire at the temperature 

t’; 1 = length of span in feet; A = area of wire in square 

inches; E — modulus of elasticity, about 16,000,000 for 

copper and 9,000,000 for aluminum. 

The sag would then be ¢’t instead of d, where, 

ad’. = V‘[31(L’ —y —))/8]. 
A few trial solutions are required to get the sag and 

tension and the elastic elongation due to the decreased 

tension to all check each other. 

ILLUSTRATIVE EXAMPLE. 
Find the sag at the lowest temperature say 0° Fahr. 

and the sag at a temperature of 110° Fahr. in a span 800 

feet long using uninsulated hard-drawn No. 00 copper wires. 

The weight per lineal foot is 0.403 lbs., the diameter 0.365 

inches, the area .105 square inches, the ultimate breaking 

strength about 5,700 lbs., and the elastic limit 2,500 lbs. 

p = .0025 (v)* = (.0025) (90)* = 20.25. 
P = .055 p D w = (.055) (20.25) (.365) = 0.41. 

Where P = wind pressure in lbs. per lineal foot due to 

a wind of 90 miles per hour. 

W = V [(0.41)? (.403)7] = 0.575 Ibs. 
The sag at 0° Fahr. and a wind pressure of 90 miles 

per hour would be 

= [(800)* (.575)] ~ [(8) (2500)] = 18.5 feet. 

The sag without wind at 0° Fahr., neglecting elastic 

shortening due to the decreased tension would be, 

d’ = [(800)* (.403)] ~ [(8) (2500)] = 12.8 feet. 
We must allow somewhat more than 12.8 feet sag at 

0° Fahr., and no wind, otherwise the wire will be strained 

beyond its elastic limit with wind. The tension corres- 

ponding to a sag of 18.5 feet and no wind would be 

T = [(800)’ (.403)] ~ [(8) (18.5)] = 1740 lbs. 
It is evident that the actual tension should le some- 

where between 1740 Ibs. and 2500 lbs. with no wind and 

at 0° Fahr., also that the sag should be between 12.8 feet 

and 18.5 feet. If we allow a maximum tension of 2000 

Ibs. with no wind and at 0° Fahr., we will be on the safe 

side. The sag would then be, 

ad’ = [(800)* (.403)] ~ [(8) (2000)] — 16 feet. 

The corresponding length of wire would be, 

L = 800 + [(8) (16)? + 2400] == 800.853 feet. 
The length of the above wire, neglecting elastie shorten- 

ing, at a temperature of 110° Fahr. would be, 

L’ = 800.853 [1 + .0000095 (110)] — 801.66 feet. 

The sag corresponding to this length of wire is, 

de = V [(2400) (801.66 — 800) ~ 8] = 22.2 feet. 
The tension corresponding to a sag of 22.2 feet would be. 

T = [(800)* (.403)] ~ [(8) (22.2)] = 1440 lbs. 

EE LT 
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The actual tension in wire lies somewhere between 1440 

Ibs. and 2000 lbs. and the actual sag is somewhat less than 

22.2 feet. We will assume a tension of 1550 Ibs. at 110° 

Fahr. The corresponding sag would be, 

da’. = [(800)* (.403)] =~ [(8) (1550)] ~ 20.8 feet. 

If the tension decreases from 2000 lbs. to 1550 Ibs. 

the elastic shortening of the wire will be, 

Y = [ (2000 — 1550) (800)] ~ [(16,000,000) (.105) ] 

= 0.224 feet. 

Subtracting 0.224 from 801.66 we get 801.436 feet. 

The length of wire corresponding to a sag of 20.8 feet 

is 
L’ = 800 + [(8) (20.8)? -— 2400] = 801.44. 

This checks the value at 801.436 therefore the actual 

tension at 110° Fahr. is 1550 lbs and the actual sag is 

208. feet. The elastic shortening of the wire decreased 

the sag from 22.2 feet to 20.8 feet and increased the ten- 

sion from 1440 to 1550 Ibs. 

MINIMUM DIAMETER OF POLE. 

Find the diameter of pole required for a transmission 

system which consists of 6-No. 00 wires on cedar poles 
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whose eross arms are 40 feet above the ground and with 

poles 250 feet apart. From formula (7), 

W = 1.10 [(.055) (20.25) (.365) (250) (6) + (.055) 

(20.25) (16) (40) (74)] 
W = 1069 lbs. 
In considering wooden poles a factor of safety at least 

12 should be allowed. The ultimate breaking strength of 
cedar is about 11000 lbs. per square inch. The minimum 

diameter of pole would be, 

D = *V [(32) (1069) (40) (12) (12) + (3.1416) 

(11000) ]. 

D = 17.9, say 18 inches. 

This means the pole should have a 12 inch top and at 

least an 18 inch bottom. 

The moment of the force to be counteracted by guying 

if a turn of 120° were made in the line would be, 

W’ = (1069) (cos. 60°) (2). = 1069 lbs. 

The strain in the guy wire would, of course, depend on 

the angle which it makes with the horizontal. The un- 

balanced sidewise pull where the line terminated would 

also be 1069 lbs. 

Alternating Current Engineering. 
Contributed Exclusively to SOUTHERN ELECTRICIAN 

BY WILLIAM R. BOWKER. 

A Discussion of the Synchronous Motor and In- 
duction Generator. 

N connection with the operation of induction motors, it 

is important to remember that the output and torque 

varies as the square of the impressed voltage. The speed 

is independent of the voltage, and depends upon the fre- 

quency of the circuit and number of stator poles. Low 

frequency induction motors are much easier to build with 

a resulting higher power factor than are those of high fre- 

quency. 
A three phase induction motor will give about 40 per 

cent of its three-phase output when used as a single-phase 

motor. If re-wound as a single-phase motor it would then 

have an output of approximately 75 per cent of its former 

three-phase output. 

If a three-phase motor is connected to a single-phase 

cireuit and run as a single phase motor, with a 30 per cent 

increase in its normal voltage, it will then have an output 

of approximately 75 per cent of its three-phase output. 

A two-phase will give 50 per cent of its two-phase output 

if used in a single-phase circuit. If rewound as a single- 

phase motor it will have an output of approximately 75 

per cent of its two-phase rating. If used on a single-phase 

cireuit with a 30 per cent increase in the impressed voltage 

over its normal voltage, it will give an output of about 75 

per cent of its two-phase output. 

SELF-STARTING OF SYNCHRONOUS MOTORS. 

The chief characteristics under the headings of advant- 

ages and disadvantages, and the practical service conditions 

under which synchronous motors are used, have been pre- 

viously mentioned in this article, an important advantage 

being a controllable power factor which can be regulated 

to equal unity, by the variation of the field excitation; a 

serious practical disadvantage being that it cannot start 

under load or only a very slight load. Secondly, that sep- 

arate excitation of its field from a direct current source 

of supply is essential and thirdly, if considerably over- 

loaded is liable to fall out of synchronism and stops and 

will not restart until a repetition of the strating method em- 

ployed is gone through. 

Although not self-starting as generally understood by 

that term, a synchonous motor can however start up with a 

very slight torque if supplied with a current of sufficient 

magnitude, by simply closing the main switch, the field 

switch being left open, thus switching the main line alter- 

nating current supply on to the revolving armature. This 

self-starting action is due to currents induced in the field 

pole pieces by the eutrents flowing in the armature. The 

motor will gradually inerease in speed with only sufficient 

torque to bring it close up to synchronous speed, at which 

instant the direct current from the separate exciter should 

be switched on to the motor field circuit, and adjusted when 

the load may be thrown on the motor. 

A serious objection and drawback to this method of 

starting is that it takes an excessive starting current vary- 

ing from about two to five times full load current. Further 

this starting current being of an inductive character results 

in an objectionable disturbing effect of the line voltage 

throughout the system, which may entirely discourage it, 

and for that reason, means are utilized to keep the starting 

current as low as possible, by employing a rheostat; auto- 

transformer, or choking reactance coil. 

A starting arrangement using a reactance coil is shown 

in Fig. 90. This method provides for the voltage im- 

pressed at the armature terminals being reduced to 50 per 

cent or one-half of the impressed line voltage, which re- 

sults in a starting torque of about 15 per cent of full nor- 

mal load running torque, the armature taking about twice 

the normal full load current, and requiring only full load 

current from the line at the normal impressed line voltage. 
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To start the motor, leave the feed switch open, and throw 

over the double-throw triple-pole switch on the lower start- 

ing contacts. After the motor has attained its maximum 

speed, which very nearly approximates synchronous speed, 

being slightly less, throw the switch over to the top run- 

ning contacts and switch the exciter current on to the feed 

cireuit. 
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Fic. 90. Srartinc ARRANGEMENT FOR SYNCHRONOUS 

Motor. 

Compensator starters as used with induction motors of 

the squirrel cage rotor type previously described may be 

employed as starters for synchronous motors, only with this 

difference: Whereas the compensator or auto-transformer 

is placed in the stationary “stator” cireuit in the case of 

induction motors, it is, when used for synchronous motors, 

inserted in the revolving armature cireuit. To obtain a 

more gradual starting action, especially with synchronous 

motors of large size, the arrangement shown in Fig. 91 is 

frequently employed. It consists of a controller and a com- 

pensator provided with several taps, this arrangement being 

the method ‘of starting a three-phase synchronous motor, 

the compensator being cut into cireuit on only two of the 

phases, the “to motor” leads connected to the motor arma- 

ture. It must be clearly understood that this arrangement 

is utilized only in the rotating armature circuit. The field 

magnet circuit, separately excited by a direct current is not 

shown here, as the exciting does not take place until the 

motor is fully started, the diagrams showing the starting 

arrangement only. By this starting method, any unbalanc- 

ing that occurs is practically negligible, so far as any serious 

disturbance of the line voltage is concerned, for the reason 

that large synchronous motors are usually started up to full 

normal speed without load. 

The synchronous motor can not be subjected to speed 

variation, the characteristics of the machine not providing 

for such variation by external controlling device, it is of 

necessity a constant speed machine. It remains in syn- 

chronism with the souree of supply, except when affected 

by external disturbances or considerably overloaded when it 

immediately comes to rest. Reversal of the direction of 

rotation of the synchronous motor armature can be secured 

as in the case of induction motors, by reversing any pair 

of leads when a three-phase, and by reversing the leads of 

either phase if a two-phase motor. 

If the field-magnet pole pieces of a synchronous motor 

are equipped with an additional winding, that is “damping 

coils,” the machine runs up to speed more easily. Such 

windings usually consist of copper bars or rods embedded 

in the pole faces of the magnets, the bars having their ends 

short circuited by metallic rings. This constitutes a cireuit 

winding approximating somewhat to that of a short circuited 
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ARMATURE 

STartTiInG ARRANGEMENT FOR LARGE SYNCHRON-— Fig. 91. 

ous Morors. 
squirrel cage rotor of an “induction” motor, and machines. 

when 8o built are sometimes called “synchronous induction 

motors,” for the reason that the starting characteristics ap- 

proximate those of an induction motor. A starting torque 

equal to about 33 per cent of the full load running torque: 

can be obtained, the motor at starting taking about one and 

one-half times the full load line current. 

Synchronous motors in many eases, and _ especially 

single-phase motors in nearly every instance, have to be: . 

started and run up to synchronous speed by means of power 

applied mechanically to the armature shaft. A very con- 

venient method and the one usually employed in every day 

practice is by utilizing a polyphase induction motor. This 

or some similar method should always be employed when 

the motor has to be frequently stopped and started, or under 

circumstances where it is especially desirable to prevent 

electrical disturbances of the system, by keeping the start-- 

ing current low. A starting motor with an output of about 

10 or 15 per cent of the normal capacity of the synchronous: 

motor to be started, will usually be found to fulfill the start- 

ing requirements in the majority of service conditions. 

One great advantage which a synchronous motor pos- 

sesses, is that of producing and controlling a displacement 

of phase between the current and voltage. The current can 

even be made leading, thus partially or wholly neutralizing- 

any lagging current that exists in the electrical cireuit due- 

to induetive loads. This leading current is obtained by 

over exciting the magnetic field cireuit, the motor then 

acting as a condenser of large capacity, and when so em- 

ployed is sometimes called a “rotary condenser,” and may 

either run light or be made to convert into useful mechani- 

eal work a proportion of the current input. 

THE INDUCTION MOTOR AS A NON-SYNCHRONOUS OR INDUC-- 

TION GENERATOR. 

If the rotor of an induction motor be mechanically 

rotated at a speed exceeding its synchronous speed, and at 

the same time be connected to an alternating current 

eireuit, it will become a generator and will deliver ecur- 

rent to the line. When so employed an induction motor’ 

is called a non-synchronous or induction generator. It must,. 

however, be connected to a line that has current supplied 

it by machines of the sychronous type, because it cannot 

generate its own magnetizing enrrent. The current that 
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the non-synehronous generator gives off comes from the 

“stator” and not from the rotor and if connected on 

a line, its output is delivered to the line at a sight lag 

from the line current. 

If an induction motor running under normal conditions 

be supplied with an additional mechanical power 

which speeds up its rotor above synchronism the stator 

will give off current, the amount of it depending upon and 

inereasing with the per cent increase in speed above nor- 

mal synchronous speed. The explanation of the action 

is as follows. When running as an induction motor with 

say a 10 per cent slip, the current flowing in the stator 

in a certain direction induces currents which flow in the 

rotor in such a direction that their mutual reaction cause 

rotation, the amount of current taken by the rotor for a 

motor of a given output, demanding a certain supply from 

the line; and this supply is delivered to and flows through 

the stator cireuit. 

eurrent both in the primary stator and secondary revolving 

rotor and conversely; the less the slip the less the eur- 

rent both in the rotor and stator. If while the stator is 

connected to the supply sources, and the rotor running 

at a 10 per cent slip, and external mechanical power be 

quickly interlocked with the revolving rotor shaft so as 

to cause it to rotate in the same direction, the mechanical 

power now assisting the rotor would gradually increase its 

speed. In so doing the current and_ likewise the 

stator current would gradually diminish as the slip de- 

creased or as the rotor speed approached the stator field, 

the stator all this time taking a gradually diminishing 

current from the supply lines. 

When synchronous speed was reached the rotor would 

have no current flowing through its ecireuit, and the stator 

would tbe taking no current from the line. Continuing 

the application of mechanical power, the motor rotor speed 

would gradually increase above the synchronous speed of 

the stator fied, and a current would now be generated in 

the rotor in opposite direction to what flowed when 

below synchronous speed, because the slip between the 

rotor and stator is now in the opposite or negative sense 

to the conditions that previously existed when the slip was 

positive; that is when the rotor speed was less than the 

stator field speed. 

The current generated in the rotor when it is driven 

or rotated above synchronous speed and which flows in 

the opposite direction reacts upon the stator field in an 

opposite inductive sense, to what it did when the rotor 

required the assistance of the stator current to ena’! 

to perform its mechanical tonque, therefore the stator de- 

‘livers current to the line, because the mechanical rotation 

of the rotor causes it to become in a sense a generator. 

Thus is brief, the induced current reacts upon the stator 

field and causes the previous incoming stator current to 

reverse and become an outgoing stator current. delivered 

at a slight lag into the line, and the greater the negative 

ship, that is the greater the rotor speed above that of the 

synchronous speed of the stator field, the greater will 

be the current delivered by the stator to the line. It takes 

mechanical power to drive the rotor, with an increased per 

cent of slip, and since mechanical power is being converted 

into electrical energy, it is obvious that the greater the 

mechanical power to drive, the greater will be the useful 

current generated. 

A second expanation from the standpoint of the Emf’s 
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or voltages in the primary cireuits is as follows: Con- 

sidering first the machine as an induction motor, the 

current induced in the revolving rotor so as to perform 

mechanical work or exert a torque, demands a watt input 

to be delivered to the stator from the supply lines; and 

the current is in phase with the impressed supply volts, 

but the stator winding, due to self-induction exerts an 
opposing or counter emf tending to prevent the flow of 

the watt input, with the result that whatever current does 

flow through the stator cireuit, is in opposition to this 

back stator emf. 
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When the machine is now mechanically rotated above 

synchronous speed, the reversed currents flowing in the 

rotor secondary, by their inductive action, cause a re- 

versed primary stator current, which is now in opposition 

to the impressed emf or supply voltage and is therefore 

in phase with and assisting what was previously the stator 

counter or opposing emf that is, it is adding the effect of 

its direction or flow to that of this heretofore back emf. 

The machine is now a generator and the stator supplies 

current to the line for the reason that what was previously 

the counter emf of the stator, has become an active voltage 

working in combination with and causing the current to 

flow into the line. 

The induction motor is obviously a reversible machine 

and when employed as an induction or non-synchronous 

generator possess similar characteristics as motor and gen- 

erator as seen in Fig. 92. 

A CORRECTION. 

In the writer’s article appearing in the January issue 

of Southern Electrician on, “A Review of Water Power 

Developments in the South During 1912,” a misstatement 
appears on page 15, right-hand column, paragraph 2. The 
Augusta-Aiken Railway and Electrie Corporation controls 

the Georgia-Carolina Power Company, and not vice-versa. 

The development on which the construction has already be- 

gun is located on the Savannah river about nine miles north- 

west of Augusta. The power will be used not only for the 

operation of the interurban electric lines running from Au- 

gusta to Aiken, but also for lighting properties in Augusta 

and furnishing power to mills in Augusta and its vicinity. 

The initial power installation will consist of five units of 

2,700 kva. each and the ultimate power installation of ten 

units of 2,700 kva. each. Contrary to the statement in the 

article, the company does propose to enter the power busi- 
ness on a rather large scale. 

J. A. Swrrzer. 
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The Requirements of Power Plants in 
Textile Mills. 

Written From an Engineering Standpoint 

BY JOHN A. STEVENS. 

A Discussion of Conditions and Requirements Ef- 
fecting Nature and Design of Power 

Equipment. 
HE power plant, whether it be in a cotton mill or 

any other industrial plant seldom receives the at- 

tention, either from the standpoints of design or mainten- 

ance, that it deserves as one of the important factors in 

manufacturing cost figures when taken for a period of one 

year. The usual and proper proportion of total cost that 

is chargeable to the power plant should not be more than 3 

to 5 per cent. Yet through the general regard of this equip- 

ment as a continual expense such factors as efficiency and 

prolonged life are often neglected, thus increasing the above 

percentage once, twice and often three times. A study 

therefore of the conditions under which the power plant 

ean best operate under different conditions, is an important 

one and is beginning to be so recognized by managers and 

superintendents of large and small plants. Where this 

study has been earried on its results have showed up in 

dividends. In what follows we present a very practical 

and vital discussion of the power plant design and opera- 

tion in connection with cotton mills as recently presented 

by John A. Stevens before the American Society of Me- 

chanical Engineers. Mr. Stevens roughly groups textile 

plants into classes depending upon the kind of goods pro- 

duced, whether worsteds, woolens, cottons, linens, or silks; 

whether they produce yarns or cloth, whether their product 

is plain or colored; to what degree the product is finished 

and by what processes, that is, whether there are dye houses 

and bleach houses as part of the equipment, requiring large 

quantities of steam. He emphasizes the fact that there 

cannot be a standard design of power plant for any pur- 

pose but that the power equipment must be especially 

adapted to the conditions and requirements of the indi- 

vidual plant. The conditions discussed are as follows: 

DIRECT AND INDIRECT SAVINGS. 
The possible savings in connection with a textile power 

plant are at least of two kinds: (a) The direct savings 

brought about by producing through efficient apparatus a 

given quantity of needed power for a reduced expenditure 

of money after all expenses chargeable to power have been 

considered; and (b) the incidental savings realized through 

installing new equipment carefully arranged to meet the 

manufacturing needs of the plant, thus bringing about in- 

creased and more convenient and bettered production or a 

decreased cost of manufacture. These frequently are of 

greater importance than the direct savings. 

CONDITIONS MET WITH IN CENTRAL STATIONS. 

While the conditions and elements which make for diver- 

sity in design, or most desirable equipment of central sta- 

tions for public service corporations, are everywhere admit- 

ted to be great enough to necessitate the careful working 

out of all features by a competent group of engineers, such 

equipment, when of small size, is generally much more 

capable of standardization than is that of the textile plant. 

In the great majority of cases the public service station has 

to do solely with the furnishing of electric energy for use 

by its customers in the form of power and lighting. It 

has, of course, no use for low-pressure steam in considerable 

quantities and its requirements for heating steam are usual- 

ly insignificant. In fact, so far as the question of low- 

pressure steam enters at all into its scheme of operation, 

it is rather one of avoidance than otherwise. Its problem 

is to see that no more is produced at any time than can be 

made use of for the purpose of heating feedwater, and any- 

thing beyond this quantity is an absolute waste. 

The influence of this condition extends so far that not 

infrequently it has led such plants to forego the saving 

from an economizer, because if such a unit were used eco- 

nomieally, there would be so little remaining yse for ex- 

haust steam that auxiliaries, which for reasons of devend- 

ability and flexibility it has seemed best to keep as non- 

condensing steam units, would be exhausting to atmosphere. 

The public service station manager is thus prevented from 

the possibility of realizing in his own plant large savings 
from conditions which can be obtained by the manager of 
the textile plant, savings too, which must be thus taken ad- 
vantage of if the item of total coal cost in that plant is to 
be kept at a minimum. 

This absolute dissimilarity of conditions goes far to ex- 
plain why it has sometimes happened that engineers and 
power sales agents who have received their training mainly 
in situations where there was no possible use for low pres- 
sure steam, have utterly failed to realize the extent of sav- 
ings which may accompany such use. They have sometimes 
gone so far as to cause the abandoning of steam-using ma- 
chinery and the purchase of current for power, even in 
plants containing dye houses, with the result that the total 
bill for power and manufacturing steam was thereby in- 
creased very nearly to the extent of the power bill. This, 
of course, represents an extreme ease, and is mentioned here 
merely as a means of bringing out clearly the extent to 
which conditions may sometimes influence the proper solu- 
tion of a textile power plant problem. 
COMBINED POWER AND MANUFACTURING STEAM USING UNITS. 

The plant which can obtain power from units properly 
combined with the supplying of steam for necessary manu- 
facturing or heating processes has possibilities for securing 
power at costs far below those available to others not thus 
fortunately cireumstanced. ‘The reasons why, when con- 
ditions are suitable, such considerable savings can be realiz- 
ed by making the power production unit practically a 
reducing valve for the manufacturing steam line, or looked 
at from the other point of view taking the manufacturing 
steam from the power line as a sort of by-product, are well 
understood by all engineers who have had occasion to con- 
sider the matter. 

Although the practice is old, dating back many years, 
we still find men oceasionally who feel that the idea of get- 
ting the work required from an engine and from a dye tub 
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svith less coal when the latter takes its steam through the 

engine than when both are supplied by separate lines from 

the boiler is a sort of perpetual motion scheme—a pro- 

ducing of something for nothing. They fail to take into 

consideration that there is a tremendous amount of heat 

energy rejected through the condenser even by the most 

efficient engine or turbine, while the dye tub is particularly 

well fitted to make use of this very energy which the engine 

or turbine cannot use. On the other hand, the dye tub 

cannot as efficiently utilize the energy from the high-pres- 

sure end of the range and from which, in the combined 

unit, power is obtained. 

When the steam turbine first began to replace the 

steam engine, it generally was not designed to meet this 

eondition of furnishing low-pressure steam and the fact 

that it was better able to use steam efficiently through the 

high vacuum ranges doubtless led to the feeling that it 

was not so well adapted as the steam engine for supply- 

ing steam for manufacturing purposes. Later experience 

has shown the fallacy of such belief and now turbines are 

designed with special reference to such uses. It is also 

worth noting that at any given pressure steam leaves the 

turbine considerably dryer than it leaves the engine. The 

quantity of manufacturing steam required and the regu- 

larity of demand for it varies greatly in different mills. 

For best results individual conditions should receive care- 

ful study before equipment is chosen. Where demands are 

large and constant non-condensing units may offer the 

best solution. Where demands are extremely variable some 

system of bleeding a portion of the steam from the receiver 

or stage of a condensing unit is more practicable. 

USE OF CONDENSING WATER DISCHARGE IN TEXTILE MILLS. 
When there is a large and constant demand for warm 

water to be used by textile machines, the cooling water 

from condensers, carrying with it the rejected and other- 

wise waste heat from steam, can be taken to these manu- 

facturing uses where, unless this were done, cold water 

would have to be used and heated by steam for which coal 

would be especially burned. Thus put to work, the con- 

densing water may save a portion or all of the above- 

mentioned coal, depending upon the temperature of water 

required. 

The drawbacks to this scheme which prevent its more 

frequent use are that the demand is apt to be for a rela- 

tively small amount of water at a considerably high tem- 

perature, while the supply from a normal and efficient 

working condenser would be that of a larger quantity of 

water at a temperature only moderately in excess of that 

of the cold water supply. Again the steam engine, which 

ean better stand a rather low vacuum than can the steam 

turbine, under this condition requires the use of a surface 

condenser in order to avoid the presence of even a small 

quantity of oil which usually is objectionable. 

CONDITIONS COMPLICATED BY USE OF WATER POWER. 
It is believed that the power plant situation of a textile 

mill is, more frequently than with any other type of plant, 

complicated by the presence of water power equipment devel- 

oped to such an extent that aconsiderable portion of it re- 

quires relaying with some form of coal consuming units. 

There was a time when water privileges could be more readi- 

ly obtained thanis the case today,and when steam power 

was but little developed and relatively inefficient. Water 

power developments of great extent and cost were made 

during those early days, the rights in which are still held 
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by the original textile companies or by their successors, and 

which practically make financially necessary and good poli- 

ey, the continued use of water power to an extent which 

would be prohibitive were the developments being made 

from the beginning today. Other industries and especially 

publie service corporations, being of later growth, missed 

the opportunity to share in the rights of these early water 

power developments; or when they secured water privileges. 

have in the main because of expense, developed them less 

fully. Their equipment in any event is more likely to be 

modern and thus fit in better with present-day power-gen- 

erating machinery. 

THE NEW POWER PLANT DEVELOPMENT. 

The problems of textile power plants can be subdivided 

into: (a) entirely new developments, and (b) those which 

have to do with changes or further developments in an ex- 

isting plant. When an entirely new power plant is under 

consideration, the fundamental points are the same whether 

it be for a textile mill or any other purpose. These are 

accessibility to railroad or barge for handling coal and 

ashes, coal storage, boiler feed and condensing water sup- 

ply, also convenience of and ample space for future ex- 

pansion of plant. 

Importance of Track Facilities. 

The importance of laying out a new manufacturing 

plant or making additions to an old one to secure the best, 

or at least workable, track facilities cannot be too strongly 

emphasized. The manufacturer who builds an important 

mill group without first having his track connections defi- 

nitely laid out to the approval of railroad engineers, is 

apt to find that intended connections are impossible, or 

at least awkward and unduly expensive. 

Providing Room for Future Development. 

The importance of locating a new power house to have 

ample room for growth, is another point which ought not 

to require mention, but rapidly growing plants are fre- 

quently found with this important portion of their equip- 

ment needlessly built into a hole. Sometimes such build- 

ing is forced upon a concern by the circumstances of lo- 

cation and business conditions, and it is then of course 

justifiable as it has been done with full recognition of the 

fact that it is going to prove expensive later on. The 

greater portion, however, of such building seems to have 

come about through a lack of conception that there were 

possibilities of greater things in the future and throv’ 

an unwisely directed effort to economize in the first cost 

of power equipment. 

O_tp Power PLANT DEVELOPMENTS REQUIRING ADDITIONS. 

The subject of the second subdivisions, viz, problems 

which have to do with changes or further development 

in an existing plant, of necessity make up the greater 

portion, of the work of a power plant engineer. 

Power Plant in Old Mill an Adaptation to Existing Condi- 

tion. The power plant problem in an old textile mill is 

always one of adaptation not only to the requirements 

for power in all its phases, but more especially to the 

more difficult requirements of having the new equipment 

fit in with that already in the plant and thus form a satis- 

factory working unit at least expense, while still con- 

serving as far as possible the money already expended. 

The special lines along which adaptation has to he 

secured in any individual textile plant of course depend 

to a great degree upon the complexity of its power plant 

equipment and power uses, differing all the way between 
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the comparatively simple condition of an all-steam using 

plant burning coal for power uses only, and the plant mak- 

ing large use both of manufacturing steam taken from 

power producing units and of water wheel equipment re- 

quiring extensive relaying by steam. 

The question of power plant loeation will of course 

be affected by the presence of one or all of these factors, 

for the grouping of this equipment, so that it can be hand- 

led with the fewest possible men, has a considerable effect on 

the final cost of power. If steam is to be used through 

engines or turbines for manufacturing purposes, it 1s 

very desirable that the location of the power house should be 

near that of these manufacturing uses, both to avoid drop 

of pressure in the large steam mains, and to keep the 

costs as low as possible. 
Electric Transmission as an Aid to Adaptation. 

The development of electric transmission makes possible 

the gathering together of all steam power-producing ma- 

chinery in a single station under the charge of a com- 
paratively small group of men and leaves the designer free 

to locate that station where it will have room for further 

development, be convenient for coal handling, and out 

of the way of manufacturing processes. It sets free for 

manufacturing use a considerable portion of space which 

was formerly taken up by belt towers and belt ways, main 
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lineshafting, bevel gears, quarter turn and rope drives, all 

of which were heavy and extremely expensive both as to 

first cost and maintenance. Above all it enables manufac- 

turing buildings to be placed in any manner best suited 

to location and manufacturing conditions, and renders easy 

the changing and regrouping of machinery which in some 

departments of textile work is constantly going on owing 

to changed demands for production. 

Electric Transmission in Connection with Water Power. 

By the installing of generators on waterwheels it gives 

this portion of power a flexibility which it has never be- 

fore had and it thus somewhat simplifies the serious prob- 

lem of relaying this power. In many instances it is found 

possible to gain the necessary flexibility and prolong for 

a considerable time the useful life of old waterwheel equip- 

ment by means of installing belted generators connected 

to the main shaft of these old wheel. While this is not 

an efficient means of generating and transmitting power, 

the relatively small cost at which the necessary added 

equipment can frequently be installed, compared: with that 

of an entire new equipment of waterwheels and direct-con- 

nected generators, makes the real cost of power thus se- 

cured for the time being very attractive and retards the 

otherwise necessary expenditure of large sums of money. 

The next section of this article will discuss plants illus- 

trating principles discussed here. 

Electric Rates and Classification of 

Central Station Customers. 
Abstract of Report of N. KE. L. A. Rate Research Committee. 

Why Electric Companies Should Adjust Rates So 

as to Get All Possible Business. 

When a business is subject to unlimited competition, all 

its rates automatically seek a level wreer they give the owner 

barely a minimum return, or possibly provide no profit at 

all, sinea; when they rise above this level, more competition 

develops, and when they fall below the competition ceases 

until they rise again. In the case of a monopoly, and par- 

ticularly of various public service monopolies, the rates are 

not entirely controlled by competition, and in the ease of 

publie service monoplies, it is expected that either public 

sentiment, the courts, or commissions, shall regulate the rates 

to a point at least as low as they would have been in the 

lone run, if subject to competition. | 

The degree of monoply of public service corporations is 

creatly overestimated, since most of their monopoly is in 

form only. An electric company may have exclusive rights 

to supply electricity for light, power, heat, ete., but it has 

no monopoly ir the supply of light, power or heat as such 

on account of active competitors. Below a certain point in 

its prices, the electric company may have a monopoly, and 

publie sentiment requires that its prices shall, in the long 

run, be lower than if the competition were unlimited. 

The question of division of cost among different cus- 

tomers or classes, is an entirely separate question from 

the question of total costs or fair return. Having decided 

finally, or for the time being, what is a fair return on the 

investment in a given electric or other publie service com- 

pany, the separate question is still open—how shall the 

rates that are to produce this income be adjusted as be- 
tween the different classes of customers? The first an- 
swer (and a theoretically correct one) is that each individ- 

ual customer should be charged at least what it costs to 

serve him. The trouble is that this only distributes a small 

portion of the costs as between customers. If an electric 

light is burned, or motor used, the electric company uses: 

perhaps a little more coal, costing perhaps 1-2 cent per kilo- 

watt hour for each kilowatt hour used, but the rest of the: 

expenses are not immediately affected. They are joint costs 
which may belong to any of the lights or any of the motors, 

or to some other part of the business. 

In many businesses—and especially such a business as 

electric light and power service—most of the expenses are: 

the same whether any particular eustomer uses the service 

or not, and it is only certain small expenses that are neces- 

sarily part of the cost of each customer. These latter are- 

sometimes grouped under the general term the “increment — 

cost,” the cost incurred by adding that customer to the: 

system, or saved if he is disconnected. The remaining and 

greater portion are joint costs, which may belong to all of 

the eustomers or the customers as a whole. Increment 

costs must be, or rather should be, apportioned to indi- 

viduals, or special classes that eause them. Joint costs 

must ‘be divided in some way as between all the customers. 

One method is for the owner or manager to make arbi-- 

trary prices to each customer, but it is clearly of no ad- 

vantage to the owner to charge different amounts under: 

like conditions, and such discriminations are forbidden by 

law on the ground that they are either due to some im-- 

a 
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proper influence on the manager against the interest of 

the owner and public, or else an error of judgment. The 

simplest method is to select some unit, as ton-miles or kilo- 

watt hours or number of telephone instruments served, and 

divide all costs in proportion to this unit. Here there is 

no difference of interests as between owner and public, in 

choosing the unit, but there will naturally be a difference 

as between portions of the public. A charge for hotel ser- 

vice by the European plan, helps one class of travelers as 

compared with a class that prefers the American plan, 

and so on. Whether an electric company charges per 

lamp connected, or per kilowatt hour, makes a great dif- 

ference as between stores and residences, even if the rates 

are such that the owners of the electric company get the 

same return on their whole investment. 

Further, it is perfectly possible to select more than one 

unit, or, if using a single unit, to make the rate for such 

unit different for different classes, as one rate for residences 

and another for business, as one rate for letters and another 

for merchandise. 

At the moment there is a eall for electric companies to 

adopt prices as developed from a certain formula, some- 

times known as the demand theory. Costs = number of 

customers < a + kilowatt hours & b + kilowatts of de- 
mand  C, and it is well to understand why this, as well 

as any other formula, would be to the public’s disadvantage 

unless by the merest chance it worked out right for all 

cases. 

No matter which formula we use for analyzing costs, 

it is still true that most of the costs are joint costs not 

necessarily incurred by any particular customer or custom- 

ers. If these joint costs are divided in one way according 

to some formula, there may still be another division which 

may give better results for the public. The best result is 

when the burden on customers is least; 7. e., when we get 

as much business as possible among which to divide the joint 

costs so that the burden on each customer shall be least. 

Take existing rates. They produce an income which is 

either less than a fair return, a fair return, or more than 

a fair return. Now, if the return is less than fair, a new 

rate applicable only to new business that could not other- 

wise be obtained, should return something towards joint 

costs, and will be of no harm to existing business and 

be an improveme:i. if iLe ieturn is just a fair one, a 

new rate that produces new business over which to dis- 

tribute joint costs will not hurt existing business, but will 

make possible a reduction of rates. If existing rates show 

more than a fair return, a reduction should be made, but 

again, if a reduction so as to produce new business is made, 

further reduction becomes possible. In any of the cases, 

it is obvious that the new rate should take as much of 
the joint costs as it will stand, and this is clearly no injury 

to the new business, because it need not take the supply un- 

less it wants to, and will not unless it gets some advantage. 

On the other hand, if new business is asked to share the 

same proportion of joint costs that is being paid by the 

old business, it may not be secured at all, and then will not 

pay anything towards joints costs, instead of paying some- 

thing. 

The costs for the central station are the average costs, 

made up of all sorts of expenses, and hecause they may 

average 914 cents it does not mean that each new customer 

will also cost 9144 cents. Each new customer may add 

something to the total costs, but this addition will have no 
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relation to the average cost of serving the old customers. 

If a rate can be established for a single customer, and a 

different rate for the next one, then the increment cost 

can be figured for each. If, however, a rate is establishéd 

for a class, we must figure what is going to be the whole 

result for years ahead, when not one but many customers 

of the class are added. 

A new customer should contribute as much as possible 

to joint costs; 7. e., should be made to pay, in unpopular 

phraseology, all his traffic will bear, even if we do not 

charge him as much as we charge the others. Now, in 

order to determine what he can actually afford to contribute 

towards joint costs, it is necessary to figure what it will 

cost him to make it himself, and in most cases of customers, 

the things which determine his costs are his demand, his 

consumption, and his size; in other words, using as a basis 

to figure his costs, the demand formula above referred to. 

Hence, in publishing a rate to attract these customers, it 

is natural to make it on a demand basis, so that each shall 

pay as much as possible of the joint charges and reduce 

their burden on others. 

While the demand system furnishes a measure of the 

total station costs it is not for that reason that we use 

it in making prices. We use it in making prices because 

it furnishes a measure of the value of the service to the 

customer and if in any particular case the demand system 

did not furnish this measure we might use some other 

measure in order to apportion to him as much as possible 

of the joint costs, so that the supply to him should be of 

the greatest benefit to the other customers. This explains 

in part, at least, the popularity of the so-called demand 

theory. Everybody uses the analysis of costs into demand 

and output charges, and finds it extremely useful, first, 

when applied to the central station costs to determine the 

effect of changes upon those costs, and, second, when ap- 

plied to the customers to determine the price which will 

make the supply to them result in the greatest benefit to 

the customers as a whole. 

The demand theory is very apt to give prices that will 

be best for all, but this is purely because it happens to fit 

certain classes of customers. The fact that in some cases 

the best prices can be figured from a particular cost for- 

mula, does not prove that the same figuring will give a 

correct result when conditions are changed. 

Returning to the case of the large customer, there is al- 

ways difficulty in undertsanding why it is that a large 

customer can be supplied at so much less than the average 

price, but here is another analysis which may make it 

clear. The central station could build a new small station 

for a customer elose to his mill, and a duplicate of his 

plant, and by running it exactly as he would run his plant 

could meet his costs exactly. In such a ease it is cléar that 

the old station costs would be 7 cents and a proper price 

to old customers 7 cents; cost at new station 1-6/10 cents. 

ané@ the proper price to the new customer 1-6/10 cents. 

Then when we combine them and run them as a unified 

proposition, the situation is still the same, and the cost 

of each does not become the average, any more than a 

short man could become taller by enlisting in a company 

of soldiers whose height averaged more than his. 

This point about building a small station close to a 

customer is a very essential one to remember. The cen- 

tral station can always meet the price of the isolated plant 

because it can build an exact duplicate of the isolated plant 

and run it as the customer would run it and meet the price, 
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and then, as a next step, the central station by combining 

the loads ean effect a saving and make a profit. In any 

ease it cannot lose by selling to the customer at what it 

would really cost the customer to supply himself, because 

in the worst case it operates exactly as the customer would 

have operated. 

We contend that there should be no isolated plants from 

Why, then, are there any iso- 

Sometimes 

The costs 

the standpoint of economies. 

lated plants? 

the central station does not know its business. 

of the isolated plant may be said to be 3 cents, but the 

central station may refuse to supply the service at less than 

Sometimes the isolated plant does not know its 

The real costs of the isolated plant may be 3 

cents, and the central station may offer a supply at 2.9 

The reasons are as follows. 

5 cents. 

business. 

cents, but the engineer may report that the plant cost 

would be only one-half cent, and he secures a commission, 

or at least a job. 

Occasionally the case may present itself where it is 

really economical to generate part of the electricity at the 

customer’s premises and part at the central station, as when 

the customer may have water power available. If this 

amount at any given time corresponded exactly to the 

customer’s requirements, then for this time there would be 

no advantage from the central station connection, but prac- 

tically always some of the electricity could be economical- 

ly supplied from the central station, or else the water power 

plant could sell some to the central station. 

Any saving or contribution to the net revenue of the 

central station are ultimately for public advantage, be- 

cause whatever increases the profit of the central station 

brings earlier reduction of rates to its customers as a 

whole. Hence, a central station should make rates that 

will get all the business, and while making the rates just 

low enough to get the business, that could not otherwise 

be secured, should make them no lower than necessary and 

in no ease below increment cost. 

Whenever the return on investment is higher than is 

reasonable and equitable, competition will naturally spring 

up, and the authority that grants the monopoly requires 

that there shall be a reduction of rates, applicable to those 

classes whose price would have been reduced by means of 

such competition. Subject to this exception, each price 

should be such as to produce the greatest amount of bus- 

iness and make the burden of joint costs least; and the 

final result will be obtained by basing all rates either on 

actual value of service, or on what this value would be under 

free competition. This results in practice, in a simple 

general rate such as obtains in most of our eities, with 

special classifications for power use, and for large custom- 

ers, etc. 

It will be for the interest of owners, as well as of the 

public, to adjust rates along these lines, and if rates are 

made public and open to all alike under like conditions, 

and so long as these conditions are made in good faith and 

without ulterior motive, any such proper discrimination in 

rates is justified and should inure to the advantage of the 

public as a whole. In practice the method here advocated 

of determining rates works simply, even if it means that 

the final figure is determined more by the business judg- 

ment of the manager, than by the reports of the accountants. 

The change in rates may apparently produce some new 

business, but the business on the new rate may be business 
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that was formerly on the old rate. In such ease it is mere- 

ly a transfer from the old rate, and there is no increase 

in business, but instead, a decrease in contribution to joint 

costs, and in such ease the new rate does not stand the 

test. This will often be the case when the customers on 

the new rate are competitors of those on the old rate. 

One rate for residences and one rate for stores would 

never transfer business and would seldom be open to eriti- 

cism. On the other hand, one rate for two family houses, 

and another for single houses, might transfer business from 

one to the other, and in general might be undesirable. One 

rate for ice-making, and another rate for water pumping 

would almost never transfer business, hence is fully justi- 

fied. One rate for drug stores and another for saloons, 

would be apt to transfer business, and would have to be 

closely scrutinized. One rate for theatres and another for 

other amusement places, would be apt to be discriminating, 

because it would be apt to transfer business, and a rate 

for newspaper offices different from ordinary printing 

offices, would again be subject to suspicion. On the other 

hand, a rate for hotels might be different from a rate for 

.factories, without much chance of any transfer of business. 

The following rules will show how the foregoing methods 

ean and should be applied. 

For the company—adjust the rate to the various classes 

so as to get the greatest volume of business among which 

to divide joint costs, and in order to do this, first make 

sure that no class is supplied at a loss, and that each class 

bears as much as it can contribute (or would have paid 

under free competition) of the joint costs. This means 

make the rates proportional to the value of the service, 

less the savings due to monopoly. 

This should result in a single general rate for the gen- 

eral public, at least as low as would have obtained under 

free competition. It should result in class rates for power, 

street lighting, charging of batteries, cooking, ete., lower 

in many eases than the general rate, and should result in 

differentials for large customers, all of these class rates 

and differentials being only as low as necessary in order 

to get the business. The differentials for large customers 

should be low enough to get the business now done by iso- 

lated plants. ; 

For the public—allow the company to make any change 

it likes as between customers or classes who do not com- 

pete with each other. When a change is proposed that 
makes a difference between customers or classes that do 

compete with each other, allow the change only when it is 

clear that the result will really produce new business, and 

not merely transfer business as between competitors. When 

the rates produce more than a fair return, provide for re- 

ducing the rates to those classes which would have obtained 

a reduction if competition had been free. 

This is the line along which companies are now de- 

veloping. The only weak point in their present situation 

is that they are not making the differentials in favor of 

large customers (and of certain uses, such as cooking, ete.), 

enough to get the business, and this requires the small 

customers to pay more towards joint costs than would be 

necessary if the rates for big customers were made low 

enough to shut down every isolated plant, where the owner 

knew his costs and was not running it for his pride or his 
amusement. 
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Explanation of How Field of Induction 
Motor Revolves. 

By A. G. LANGworTHY. 

A Mechanical Illustration of the Action of 3-Phase 
Currents in the Induction Motor. 

HE Current’o Scope is the name given to a device 

recently designed by a manufacturer of electrical 

apparatus to show in a simple and correct manner how 

the so-called revolving field is produced in a three phase 

induction motor by the action of alternating currents. 

In investigating the operation of this device, remember that 

an alternating current is one whose direction of flow is 

reversed periodically so that it flows first in one direction 

for a brief period and then gradually decreases in strength, 

reaches zero, starts to flow in the opposite direction and 

gradually inereases in strength until it has the same value 

as before in the opposite direction and then these processes 

are repeated. In a 60-cycle current the reversals oceur at 

the rate of 120 per second; in a 25-cycle current they occur 

at the rate of 50 per second; two reversals for each cycle. 

A three phase alternating current is really three alter- 

nating currents usually flowing in three wires, the revers- 

als following each other in the three wires at equal inter- 

vals of time, always in the same order. The usual graphi- 

eal representation of the currents in a three-phase circuit 

is shown in Fig. 1 with the polar scheme of vectors shown 

at the left, in the same relative position as shown in the 

center of the Current’o Scope in Fig. 2. The full lines 

of the sine curves indicates one half cycle operation while 

the current in the black or leading phase passes from zero 

through its positive values to zero again in the negative 

direction. The dotted lines show the second half cycle 

of operation when the current in the black phase passes 

through its negative values. It will be seen from the dia- 

gram that for any instant such as (A) the current in 

the black phase leads that in the red by 120 degrees and 

that in the green by 240 degrees as shown clearly in the 

polar scheme as the left. It is also to be noted that at 

any instance the algebraic sum of the currents in all three 

phases is zero. By comparing this graphical scheme with 

the explanation that follows, the action in a three-phase 

circuit becomes plain. 

DESCRIPTION OF CURRENT ’0 SCOPE. 
The outer part of the diagram shows the frame, core 

and windings of a two-pole three phase induction motor; 

the slotted ring represents the stator core and the red, 

green and black spots represent the wires in the stator 

slots; the red, green and black lines running around the 

core from the left hand foot of the motor indicates the 

lead wires through which the current flows to these wind- 

ings and the other ends of the three windings may be as- 

sume to be all together at the back of the motor. In a “star” 

woune motor they actually are joined. 

The arrows which appear through the slots in the motor 

foot indicate the direction of the currents in the lead wires, 

while the spots and crosses which appear through the 

round holes in the stator frame indicate the direction of 

the .eurrents in the phase windings opposite which they 

appear, the crosses indicating a current flowing down- 

ward or away from the observer and the points indicating 

currents flowing upward or toward the observer. Where 

a zero appears in these holes, it indicates no current in 

that phase. The red and black shaded portions of the dise 

which show through the inner rectangular slots indicate 

the strength and direction of the magnetic field produced 

by the combination of the currents flowing in the different 

phases, the red indicating a north pole and the black a 

south pole. The deeper shaded portions where the letters 

N and S appear, indicate the points of maximum field 

strength, and the lighter shaded portions indicate the grad- 

ual weakening of the field on either of these points. 

ILLUSTRATION OF CHANGING CURRENT VALUES. 

In the center of the Current’o Seope, Fig. 2, there 

will be seen through the two cireular openings, three radial 

lines which represent the relative direction and flow of 

the electric currents in phases 1, 2 and 3 of a three phase 

generator, or transmission line, or motor. For conven- 

ience, we will refer to them as black, green and red cur- 

rents in black, green and red phases. When a line ap- 

pears in the upper circle it indicates a current in the posi- 

tive direction in that phase and a line in the lower circle 

indicates a current in the negative direction. The length 

of the lines as they show through the cireular holes indi- 

eates the strength of the eurrent in amperes, which it 

must be remembered isconstantly changing. 
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Fig. 1 GrapuicaL REPRESENTATION OF 3-PHASE CURRENTS. 

Imagine the dise at the center, with notched edges at 

the side thumb places, turned until the black line points 

This 

represents a current of maximum value flowing in the 

positive direction in the black phase as shown in Fig. 1 

at the point A. Turn the dise left handed, or opposite 

to the motions of the hands of a clock, and notice that 

the black current decreases gradually, becomes zero, then 

reverses and starts in the negative direction, as shown by 

the appearance of the black line in the lower circle, grad- 

ually inereases to its maximum negative value when the 

black line is vertical, decreases again to zero, changes to 

positive and gradually inereases until it reaches its max- 

imum positive value again when the black line is verti- 

cal. The red and green lines will be seen to pass through 

similar changes, following each other one-third of a revolu- 

tion apart. 

Again turn the dise until the black line points verti- 

cally upward in the upper circle; the black current is 

now at its maximum value in the positive direction and 

vertically upward in the upper circle as shown. 
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the green and red currents are exactly half of the black 

current, in the negative direction. This may be looked 

upon as a current flowing inward through the black phase 

and dividing into two equal parts which return outward 

through the green and red phases. Turn the dise in a 

direction opposite to the movement of the hands of a clock 

and note that the black current decreases, the green current 

increases and the red current decreases. After moving the 

disc 30 degrees, see Fig. 1, it will be noticed that the de- 

creasing black current and the increasing green current 

have reached the same value and the red current has dis- 

appeared. At this time there is no current in the red 

phase and all the current is flowing in through the black 

yhase ard crt through the ereen. I 

@ PAT. APPLIED FOR 

Vig. 2 THe Current 70 Scopr, ILLUSTRATING REVOLVING 
a 

Fievp oF Inpuction Motor. 

Turn the dise still farther in the same direction and 

the black current will go on decreasing while the green 

current increases until after moving 30 degrees the green 

line extends vertically downward indicating that the green 

current has reached its maximum value in the negative 

direction, while the red current has reversed and is now 

flowing in the positive direction, as shown by the red line 

in the upper circle, and both the red. and black positive 

currents are each equal to one-half of the green negative 

eurrent. This condition may be looked upon as two equal 

currents flowing in throveh the red and black phases and 

joining together to flow cut through the green phase. Turn 

a little farther; the black and green currents: decrease and 

the red current increase until after turning 30 degrees more 

the green negative current and the red positive eurrent 

are equal and the black current has disappeared. Turn a 

little farther; the black current has reversed and is now 

flowing in the negative direction and after moving 3” 

degrees the red current has reached its maximum positive 

value and the black and green are both negative and each 

equal to ‘one-half of the red. 

Turning 30 degrees more, it will be seen that the green 

eurrent has disappeared, the black negative current is 

equal to the red positive current. 30 degrees farther on, 

the black current has reached its maximum value in the 

negative direction while the green and red are positive 

and equal to one-half of the black. This is exactly oppo- 

site to the condition with which we started when the black 

line was vertical. 

Turning farther by steps of 30 degrees, we observe the 

iollowing changes in order: First, red current zero, 
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black and green currents equal; second, green current 

maximum in the positive direction, red and black currents 
each equal to one-half the green in the negative direction ; 

third, black eurrent zero, red and green currents equal; 

fourth, maximum negative value of red current, black and 

ereen positive currents each equal to one-half of the red; 

fifth, green current zero, black and red currents equal; 

sixth, maximum positive value of black current, red and 

ereen negative currents each equal to one-half the black. 

This brings us back to the same position with which 

we started, completes one cycle and represents the changes 

which the three eurrents pass through sixty times a second 

in the case of a sixty eycle current. If the dise is turned 

again watching one line at a time, it will be seen that 

each current in turn decreases from a positive maximum 

to zero and increases from zero to a negative maximum, the 

decreases to a positive maximum. 

EXPLANATION OF REVOLVING FIELD. 

Placing the dise with one line No. 1, extending vertically. 

upward through the opening at the center of the diagram 

and looking at the arrows through the openings in the 

motor foot, we see that current No. 1 in right hand lead 

is flowmg inward to the lower part of No. 1 phase windings 

and from there downward to the back of the motor where 

it passes through the end connections of the coils to the 

opposite windings of No. 1 phase at the top and right 

of the diagram. After passing through all the windings of 

this phase to the point where the three phase windings 

are joined together, it then splits into two equal eurrents 

which flow outward through No. 2 and No. 3 phases, pass- 

ing downward through that part of these windings which 

lies at the left of a line drawn between the points marked 

N and §S and upward through the parts lying at the right 

as shown by the crosses and points in the small round 

openings. 

In all the wires above a line through N and S of the dia- 

gram, the points that show through the openings in the 

stator core indicate that the current is coming upward to- 

ward the observer, and below this line the crosses indicate 

that the current is going downward away from the obser- 

ver. This is equivalent to right hand rotation of the eur- 

rent abcut the central part of the right hand inner sur- 

face of the stator core and consequently produces a south 

pole at that point marked S while looking at the opposite 

or left hand surface the direction of rotation of the eur- 

rent would be left hand and consequently a north pole 

would be produced at that point marked N. The strength 

of the eurrent in the No. 1 phase is at its maximum yalue 

and the strength of the current in the No. 2 and No. 3 

windings is equal, therefore, the total current strength 

above and below the line is the same and the poles or points 

of maximum field strength are located at the ends of the 

line between N and 8. 

Turning the dise in the left hand direction until the 

next series of marks appear through the openings, we 

see that the currents are all in the same direction as be- 

fore, but No. 2 (middle lead) eurrent has increased in 

strength a little and No. 3 current has decreased in strength 

a little, so that the total current strength is no longer 

symmetrical about the line N-S but the No. 2 current 

in the windings below the line have strengthened and tie 

No. 3 eurrents have weakened and above the line the No. 

3 windings at the right have awakened while the No. 2 

windings have strengthened, thus shifting the poles down- 

ward at the left and upward at the righi. 
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Tt will be noted that whenever the ecurretit in one phase 

winding is at its maximum value the currents in the other 

two phases co-operate with it to produce a magnetic tlux 

along its axis and when the eurrents 'n the two phases is 

euai with zero current in tue third phase 3 ‘luxes along 

the combined axis of the two eurrent carryine phases. At 

intermediate points the action of the eurrent is such as to 

produce a great shifting of the flux from one axis to the 

other. 

As the dise is farther turned step by step, it will be 

noticed that these changes are repeated and that the poles 

are shifted continuously in the same direction, until when 

the No. 1 line is projecting vertically downward showing 

that the No. 1 eurrent has reached its maximum value in 

the negative direction, the poles have made one-half of 

& revolution and the north pole is now at the right where 

the south pole was located when we started, and upon turn- 

ing the dise until the No. 1 line projects vertically up- 

ward again completing one cycle for the current, it will be 

found that the poles have made one complete revolution, 

that is, for a two pole machine the revolving field makes 

one complete revolution for each eycle. For four pole 

Present Practice in 
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machine there would be four poles about the circumference 

of the core instead of two and the revolving field would 

advance from the initial position of one north pole to the 

initial position of another north pole or one-half of a 

revolution. For a six pole machine there would be one-third 

of a revolution for each eyele and so on, the number of 

revolutions being equal to the number of cycles divided 

by one-half the number of poles. As the frequency of an 

alternating current is given in cycles per second and the 

speed of the motor in revolutions per minute, it follows that 

the number of revolutions per minute is equal to 60 times 

the number of eyeles divided by one-half the number of 

poles. This is the synchronous or no-load speed of the 

motor. 

The rotor or revolving part of an induction motor al- 

though made up of iron core and a number of copper 

bars or groups of coils, is dragged around by the revolving 

field exactly as a two pole magnet mounted upon the shaft 

would be, except it lags slightly behind the speed of the 

revolving field by an amount correspondiny to the load on 

the motor. his device was designed by the Fairbanks- 

Morse and Company of Chicago. 

in Grounding Second- 
aries on Low Tension Systems. 

BY W. J. CANADA. 

The Experience of Operators With Grounded 
Secondaries. 

HE grounding of secondaries is now a subject of in- 

terest and importanee to central stations in connec- 

tion with low tension distribution and is required by the 

Underwriters to prevent life and fire hazard. What follows 

is an abstract of a paper on the subject, presented at the 

January meeting of the Western Association of Electrical 

Inspectors, by W. J. Canada, Electrical Engineer for the 

Rocky Mountain Fire Underwriters’ Association, Denver, 

Col. 

Apparently theory strongly indicates thorough ground- 

ing for safety. For if a secondary neutral has a normal 

low-resistance ground, no capacity to ground exists and no 

voltage to ground from this source can appear; no contact 

to ungrounded primary can raise secondary potential, for 

the same reason. A contact with one primary wire through 

transformer when another primary is grounded will cause 

current enough to pass through secondary winding of trans- 

former to quickly blow primary fuse. If a primary wire 

makes contact to secondary outside the transformer, the 

same will occur, although the blowing of station or section 

primary fuse may then be necessitated. The effect of re- 

sistance in secondary ground will be later considered. In 

every case theory would tend to prove absolute immunity of 

well grounded secondaries to high voltage entrance. 

We naturally turn to practice to support theory or to 

locate its flaws, and will usually. admit the engineering judg- 

ment of observing operators to have considerable weight 

in any investigation. It might be stated briefly that to ob- 

tain such a consensus of practice throughout this country, 

140 service companies, representing every state and Canada, 

were written a series of questions and from the one hundred 

odd replies received, the following give proof of the general 

satisfaction in all sections following adoption of grounding. 

TABLE 1. 

Companies using grounding............. 86 or 87 per cent 

Expressing belief in grounding.......... 92 or 96 per cent 

Experience with grounding........... ...average 5 years. 

Companies reporting advantages in ground- 

HY) MOSES Sem SANG Sars} Svsaio'sgs cracirse aiet omg fe ..69 or 85 per cent 

Companies grounding above 110 pele wee tbcnc va bebsxeidl« ol sha oe Six 

Companies’ experience with grounding 

1EZOOKE! Ss CARER aN oD Cs Oe Rr 86 or 99 per cent 

Companies utilizing mains......... eee 34 or 31 per cent 

Companies utilizing driven pipes......... 52 or 48 per cent 

Companies utilizing cones ........ avaahetet a 6 or 6 per cent 

Companies utilizing plates ..... Aer tit tas 13 or 12 per cent 

Companies utilizing tracks .............. 3 or 3 per cent 

Companies which prefer water mains..... 71 or 92 per cent 

Companies interconnecting secondaries. ...33 or 49 per cent 

That many companies recognize the ungrounded sec- 

ondary as a fire and life hazard is proven by their own state- 

ments of experience with injuries and fires from high volt- 

age on their secondaries, which for obvious reasons, cannot 

be given here. Of 49 cities from which deaths were re- 

ported, 41 are now partially or entirely grounded. 

In the midst of this argument for grounding, which, if 

not logically opposed, should demand our unanimous and 

active support for such protection, it is necessary before ar- 

riving at our final decision to inquire where opposition has 

developed to grounding. The strongest, and initially the 

sole, opposition has been that of the underwriters, and this 

may be said to have now changed to a decided preference. 

The later opposition has come more particularly from those 

lighting companies which either have suits pending, or the 
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moral necessity for supporting their former defense of such 

suits. 
Fortunately, later improvements in line and transformer 

construction have been made the basis of a revised recom- 

mendation by the grounding committee of the National 

Electric Light Association through its chairman, W. H. 

Blood, that grounding be made a mandatory requirement in 

the National Electrical Code where secondary voltage above 

ground cannot exceed 150 volts, leaving the grounding op- 

tional above that voltage. As the slight ground is an ever- 

present hazard even with the secondaries above 150 volts, 

the reliance on its absence creates a false sense of security. 

In the case where by grounding we have insured that only 

normal low voltages may enter buildings, isolation from 

such low voltages whether 110 or 500, may be easily secured 

to prevent personal hazard, and insulation, for the property 

hazard. It is also readily seen that the fire hazard grows 

with the voltage, as well as does the life hazard, and it thus 

develops that an arbitrary limitation of grounding to 110- 
volt cireuits would have removed any weight which such 

Code rule could be given by fire insurance men as a fire 

safeguard, and would have left in much question the justi- 

fication for demanding grounding as a life-hazard protec- 

tion. As a matter of fact, many companies are finding 

the grounding advisable on their 440-volt, 3-phase circuits 

and are so installing them. 

SIZE OF GROUND WIRE. 

The thoroughness of the ground is a prime necessity, and 

it should be of such size as neither to burn loose in case of 

dead ground on opposite primary, nor to deteriorate from 

the passage of such amounts of current as the blowing of 

the largest primary fuse may necessitate. Failure to blow 

the fuse must, of covrse, subject the secondary to some 

voltage rise. If 200 amperes be taken as about the largest 

primary fuse in any given system, the ground on that feeder 

should easily accommodate that current. 

Since the grounding should be permanently good enough 

to prevent more than say 125 per cent voltage rise on sec- 

ondary it is evident that with 200 amperes flowing from a 

primary-secondary contact to one ground 500 feet away at 

least No. 4 ground wire and neutral would be necessary. A 

No. 6 wire would cause a 40-volt rise. A resistance in 

ground connection, even so small as one ohm, would cause 

a 200-volt rise, which might readily be dangerous, and cer- 

tainly does not accomplish the full purpose of grounding. 

It seems quite evident that for real protection primaries 

must, then, be generally much smaller than 200-ampere ca- 

pacity, or far better, that grounds on secondaries to this 

primary should be in such numbers and thoroughness as to 

give much less than one ohm resistance. The large propor- 

tion of companies using driven-pipe grounds would appear 

to indicate that such had given absolute satisfaction in the 

above respects were it not that a majority of these very 

companies state their distinct preference for the ground 

to water mains as much more thorough and rugged. 

One engineer representing a large number of important 

operating companies writes, “Ground plates are better than 

nothing, but the ordinary connection to water mains, if 

properly made, are entirely satisfactory, and driven pipes 

can be made satisfactory where soil is moist and where 
enough pipes are driven.” 

It generally appears that in very wet places the driven- 

pipe ground in sufficient numbers and well spaced will give 

the necessary low resistance and fair life. In all other 

SOUTHERN ELECTRICIAN. Marcu, 1913. 

cases, and especially where few grounds must be depended 

on for protection against crosses with heavy primaries, the 

water-main ground is without a rival. Such cities as Denver 

or Los Angeles could not get any effective service from 

other forms of ground. Only the best available grounds 

_ should be made, since ithe neutral may by a direct cross 

with primary be raised to a sufficient potential above water 

or gas pipes in buildings to cause fire and indirectly life 

hazard by breakdown to such piping systems, or by high- 

resistance contacts with them. 

Another difficulty, rare, but still occurring, is that 

caused by small grounds, such as pipes, cones or plates, 

even where reasonably numerous in locations, where soil 

freezes to a considerable depth. In this case, the earth 

surrounding the “ground” becomes practically an insulator. 

The grounding loses its nature as such, and in event of 

surface thaw severe shocks have been given between this. 

poor ground and the better conducting top surface. 

All this seems to demand that secondaries should be not 

only grounded, but very well grounded, and further ap- 

pears to indicate that water-main grounds should be insisted 

on unless they bring about difficulties of more seriousness 

than their popularity would indicate. 

CONDUIT GROUNDING AND SECONDARY GROUNDING. 

Contacts of direct-current wires within conduit may be 

expected to utilize conduit to some degree as portion of 

the cireuit. lf contact be with the neutral, current path . 

is through conduit to its water pipe ground to help balance 

any uneven loading in the building. If contact be with the 

‘outer wire, current path will be through conduit pipe to 

same neutral and may be expected to quickly blow circuit 

or feeder fuse, according to location and severity of ground. 

With a very poor ground in the latter case the fuse might 

not blow, and with very little unbalancing in the former 

case current would be very small, in either case not enough 

to harm conduit, since any large amount of current could 

only result from such unbalancing as to mean a large pro- 

portion of load on one side cutout by open fuse or broken 

wire, a condition readily seen and quickly corrected. Aside 

from possible damage in those cases where conduit should 

be buried in damp conerete, such moderate amounts of direct 

currents would certainly not injure the conduit itself in 

any way. 

The evidence at hand seems to give a very decided 

preference to the use, in addition to outside grounding on 

water pipes, of inside grounds, and particularly the ground 

to conduit at point near the conduit ground itself. 

Comments on Electrical Contracting Business. 

Letters Discussing the Subject as Presented in January Issue. 
Several letters have been received referring to the arti- 

cle in the January issue on, “Southern Contracting and 

Electrical Supply Business.” In each ease a confirmation 

of the opinions expressed by the letters presented in that 

articl eis expressed and emphasis laid on the need of a 

closer organization and more co-operation. The following 

letters treat circumstances that represent average condi- 

tions. The first by a large Southern contractor in a fast 

growing city of 25,000, gives in no uncertain terms a seri- 

ous aspect of electrical contracting as now carried on in 

the average large and small town. The letters follow: 

“To further emphasize the fact that in the contracting 

business credit can easily be obtained for promoting cut- 
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throat competition, the writer will outline a sample of cut- 
throat competition in its worst form that for the past eight 

months we have had to pass through. 

“The competitor to whom the writer has reference, start- 

ed business with $250.00 borrowed from a friend. He ob- 

tained eredit from first one and then another jobber, ex- 

hausted his credit with each, and then moved on to the next. 

This eredit was obtained in spite of the fact that the fellow 

had failed in the electrical contracting field in a city less 

than one hundred miles from ours a little over a year ago. 

One of the concerns who had lost in the first failure was 

paid a few dollars on the old account and credit was again 

extended. ‘This concern stands to lose now about two 

hundred and fifty dollars, as we have been informed. We 

are told that the business owes now over two thousand dol- 

lars between four jobbers, with assets of about five hundred 

dollars. On one large job money was collected for mater- 

ial which was out on the job and afterwards removed from 

same. On several other jobs money was collected and the 

work was not completed. 

“Cut-throat competition does the electrical industry 
more harm generally, than possibly any individual member. 

The public think that you are making money, regardless of 

what price is being obtained, and when this competition is 

put to an end and legitimate prices are being asked, the 

impression is that they are being robbed. 

“The above is only written to emphasize conditions 
through a practical illustration which is worth more than 

any theory which could be advanced. There are no doubt 

a great many contractors who have had experiences like 

the one referred to above, and this is one of the main rea- 

sons why the eredit of the average electrical contractor is 

not of the best. It is due to the jobbers as much if not 

more than the contractors themselves. Incidents like this 

compel the legitimate contractor to figure work at cost, if 

he desires to do any, or remain idle and pay those men 

having a steady job, which would be impossible for any 

length of time. We have tried doing just enough work to 

keep our regular men busy, feeling that our competitor 

could not last always. This, however, has been exceedingly 

‘hard to do, as we have lost the electrical work on four of 

the largest jobs that have ever been built in this city. 

“The conditions in this case are in no way exaggerated, 

as the writer can furnish the names of all parties referred 

to, from contractor to jobbers. 

J. F. Pierce, President Pierce Bros., Tampa, Fla., Discusses 
Conditions in His Territory and Mentions Unfair 

: Transportation Rates. 

“The writer refers in what follows to your discussion of 

the Electrical Contracting and Supply Business, believing 

that the questions taken up in Southern Electrician are of 

great interest to the trade. 
“In the writer’s territory, within 100 miles of Tampa, 

there is no organization of contractors and competition is 

active. The only organization of importance that exists is 

through about twelve concerns holding memberships in the 

National Electrical Contractors’ Association, the writer’s 

company being one of the twelve. 
“For the competition, which is sufficiently active to main- 

tain very low prices, I see no immediate remedy in sight. 

The credit of the average contractor is not good for two 

reasons: First, the collection laws in Florida are about as 

bad forthe @ollector as they could possibly be, and second, 
too many contractors are inclined to work their credit over- 
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time rather than themselves, probably placing too low a 

valuation on both their credit and their time. 
.“We are not, in what is said here, stating that these con- 

ditions are necessarily general, for we have some good, 

straightforward and active men in the business, and believe 

that these are receiving due consideration, as a rule, by 

manufacturers and jobbers. Personally, we have no par- 

ticular complaint to make against the manufacturers, but 

feel that we have one with transportation companies or the 

rate-makers governing same. The classification on electrical 

products is, in our opinion, unjust in general in the South, 

and in Florida in particular. We have paid one and one- 

half the first-class rate on goods that should rate about 

fourth class in the state, and in some instances a first-class 

rate generally, where a lower rate should apply. These con- 

ditions need a remedy, not only for the good of the con- 

tractor, but for the promotion of the electrical industry.” 

F. C. Myers, Managing Editor of Southern Machinery, Offers 
a Solution for Conditions in Electrical Supply 

Business Through Publicity. 

There is some confusion in the South in regard to the 

electrical contracting business, and several plans have been 

proposed as remedies. These plans include high license, 

strict inspection, supervision of contracting firms by central 

station managements, giving of bonds to guarantee the qual- 

ity of work done and other rather impracticable methods. 

In what follows I shall attempt to give what I consider the 

most reasonable and practicable way of overcoming the 

difficulties, discussing principally selling methods. 

The trouble lies with the manufacturer of supplies, the 

jobber, and also with the contractor. I might have added 

the purchaser, but his reason for aiding in the confusion is 

due to ignorance. In no line of business is there any limita- 

tion as to who shall or who shall not enter the field and en- 

deavor to outdo these already established. There are no 

restrictions as to who shall open a corner grocery, drug 

store, meat market, clothing house, or what-not. In fact, 

they are springing up every day, and also closing out every 

day. The condition in regard to the supplying of food- 

stuffs, hardware, or clothing to the ultimate consumer is 

highly competitive. Occasionally a cut-throat enters the 

field, but he does not remain, because the people have been 

educated to demand certain standardized products that are 

sold the country over at a standard price, which price per- 

mits of a living profit to the retailer. 

For instance, go into a grocery to get crackers; you do 

not say, “Give me a nickle’s worth of crackers.” The 

chanees are that you will say, “Give me a package of Uneeda 

Biscuits.” If you want an axe, most likely you say, “I 

want a ‘Keen-Kutter’ axe.” The same condition holds if 

you are buying clothes, meats, you doubtless are well ac- 

quainted with the “Ham That Am,” “Style Plus” clothes, 

“Have you a little fairy in your home?” soap, ete. The 

list is almost without end. The conditions in these fields 

have. been brought about by advertising, not only to the 

dealers, but advertising directly to the consumer by manu- 

facturers. The unscrupulous manufacturer did not dare to 

enter the field of publicity. The legitimate manufacturer had 

nothing to cover, and said so, he told the truth, he called 

attention to the reasons for the superiority of his goods 

and the reasons were sound, else the advertising could not 

have continued and the results would have been disappoint- 

ing. Let the manufacturers of electrical apparatus start a 

publicity campaign that will reach the consumer of their 
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wares as well as the jobber, contractor or retailer. To at- 

tempt to reach the consumer without proper distribution 

makes advertising ineffective, and the same condition holds 

with the dealer. Both links of tthe chain must be brought 

to a realization of the “quality” feature of goods and a 

means established for designating the goods desired. 

As soon as the public is brought to a realization that 

various brands of “wire” may or may not be insulated alike, 

and that a certain brand can be relied upon for long sery- 

ice under all conditions or that a certain brand is best suit- 

ed for use under certain conditions and another under other 

conditions, the unscrupulous contractor and dealer will be 

driven from the field and the whole business elevated to the 

position it should hold. 

Manufacturers may say, “This plan is not tenable. Usu- 

ally a customer only wires and fits up one house in a life- 

time.” Many companies under the same condition find ad- 

vertising to the consumer profitable. For instance, the fur- 

nace manufacturers, roofing manufacturers, manufacturers 

of faney brands of facing brick, mantel manufacturers, and 

manufacturers of lumber especially fitted to certain pur- 

poses. Others could be named. The sole purpose of this 

advertising is to tell why certain brands should be called 

for and named in specifications and to edueate the consumer 

to call for goods with a name whieh is known to signify 

quality and reliability. 

Calling for goods by a trade name rather than by simply 

naming the material wanted, is a growing habit with the 

American people. Advantage of this is now being taken 

by many of the largest producers of practically all lines 

of manufacture. There is no reason why the manufacturers 

of electrical supplies should not reap the same benefits, and 

until they do, the eut-throat electrical contractor will pros- 

per and grow fat, while the electrical business as a whole 

may be expected to fall deeper into disrepute with each job 

that does not meet expectations. 

Briefly, then, the solution I offer is for the manufac- 

turers to get suitable names for their products and then 

educate the public to call for their goods by name. The ad- 

vance work has been done by manufacturers in other lines, 

people buy by. name more and more each year and the same 

methods that have created this condition can be used for 

electrical supplies. 

R. M. Eames, President of the Salisbury Supply and Commis- 

sion Co., (Electrical Contractors), Writes on 

Conditions In the Contracting Business. 

How many people in the electrical contracting business 

are making unusual profits? I venture to say few can boast 

of this. It should be the reverse for many are using elec- 

tricity in some way, and as a general rule, that for which 

there is a great demand, enjoys fair profits. In the elec- 

trical contracting field this is decidedly not true for in some 

towns plumbers charge more for their time than can possibly 

be secured for that of a wireman. Electrical work is just 

as important if not more important than plumbing, yet 

very few people stop to consider this view point. 

Where lighting companies are operating in a new town 

or taking over an old one, they invariably push the use of 

electricity to the limit, which of course reduces the price 

of wiring. This being the ease people feel that to have 

their house wired is an accommodation not only to the 

lighting company but to the contractor. The electrical 

equipment is looked upon as a luxury and something new, 

and no high or searcely fair prices would be considered. 
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Where lighting plants are owned by the city, wiring at 

cost is usually the result. This gives the people an insight 

as to the eost of work and impresses the idea upon them 

that the city will do most anything to get them to use 

electricity. This is in fact nearly true and as a conse-: 

quence the price of wiring is reduced to such an extent that 

an independent concern in the wiring business can searcely 

make a living. When some “sky seraper” is erected in the 

town some large outside contractor walks in and does the 

work. The local lighting company and local contractors 

look on with astonishment, wondering how these people 

can do work cheaper than they can. The result is the local 

people determine to secure all such work in their own town, 

and slash! the prices are cut. The next large job falls to 

a local man through his determination to get the business. 

He bid on this job to get the work, it resulted in a loss, 

and on the next job that falls his way he makes up with a 

small profit by “making it pass inspection” with no room to 

spare, and the chances are that additions or changes may 

be required. 

In many towns this wiring game, for it truly is a real 

game, is carried to the limit by people who “want the bus- 

iness” and do not plan on making enough on their work to 

take care of them should any trouble arise. This practice 

is most often found the policy of the small contractor, who 

is a good wireman but no business man. The consequence 

is, small shops start up and then fail, a course in the his- 

tory of any town that any careful observer will see. In 

a section of the country where a union prevails the con- 

ditions are often better as the best prices for work are 

charged. This keeps a large number from going into the 

contracting business for the wireman makes more than he 

could in business for himself. 

Further, fairly good profits ean be made on wiring if 

contractors are friendly and pull together. In these towns 

where the opposite spirit prevails and the contractors are 

fighting each other to get all the work and cutting the price 

of work so they can realize their desire, one man is the 

loser in the long run and he is the one who has the work 

done. The job is in good condition for a few years, and 
then trouble arises. The customer looks for the contractor 

but to his disappointment finds his shop has been closed for 

some time. Such work as this customer complains of was 

the cause of his failure. Part of the responsibility ean be 

contributed however to the customer for giving the work 

to the lowest bidder and part to the inspector for not 

being more strict in his requirements. Where small jobs 

are being done without proper inspection the lowest bidder 

always gets the work. It is the most expensive in the end. 

Now, Brother Contractor, I am located in a town where 
we all are friendly and a fairly good price is charged for 
work. The conditions I have cited have attracted my at- 
tention for some time in other towns, and I bring them 
before you for your consideration, suggesting that if fight- 
ing and low prices prevail in your town, you should get to 
work, cooperate and wateh your profits increase. 

Electrical Plant for South Africa. 
The British Trade Commissioner for South Africa has 

reported that the municipal council at Paarl has been au- 
thorized by the rate-payers to apply for a loan for the light- 
ing of the town by electricity. The proposal is to obtain 
power from a reservoir having a capacity of 121,000,000 
gallons, and the whole scheme is estimated to cost $167,700. 

| 
; 
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Meeting of Society for Electrical Development. 
An important meeting is planned for the Society for 

Electrical Development on March 4 and 5 in the Engineer- 
ing Societies Building, 29 West 39th St., New York City. 
The entire electrical fraternity has been invited for the 
purpose of discussing from all angles tentative plans of 
the Society for co-operation and general edueational work 
through the electrical and allied industries that will effect 
practically every individual interest in the electrical busi- 
ness. A complete program of the conference will be pub- 
lished in the near future. Since the policy and plans of the 
Society are now concrete and of importance to electrical 
interests in general, a large attendance of the influential 
men of the industry is expected at this meeting. 

Southern Power Company Purchases Power. 
The Southern Power Company has recently closed a 

contract with the Georgia Railroad and Power Company 
whereby it will take over 14,000 horsepower of hydroelectric 
energy generated at the Tallulah Falls station beginning 
September 1, next. This is the margin between the eapac- 
ity of the plant and the probable market consumption of 
the developing corporation. Short-term contract was made 
and can be a terminated at will after the time designated 
in the bond. 

The Southern Power Company will construct its trans- 
mission line from Easley, S. C., the present terminus about 
15 miles southwest of Greenville, through Liberty, Central 
and other South Carolina points to Tallulah Falls, the site 
of the power generating plant. It will there tie-in with the 
new development and the current thus secured will be thrown 
into the South Carolina end of the transmission field. Tt 
will thus reinforce that side just as the tie-in with the 
Blewett Falls’ power now reinforces the nothern end of 
the transmission area. 

The transmission field covered by the Southern Power 
Company lines extends approximately 370 miles in length. 
When this extension is made 50 miles to Talluah Falls, it 
will there connect with the lines that supply power for 
Atlanta, Macon and the other great Georgia centers. This 
will provide a transmission field that covers three States, 
the two Carolinas and Georgia. The Southern Power Com- 
pany has a similar contract for short-term power from the 
Blewett Falls power station described in this issue and 
the transmission line extends from the power site near 
Rockingham to Durham, a distance of approximately 110 
miles. 

Macon, (Ga.), Gas & Electric Club. 
The employes of the Macon Railway & Light Company, 

Central Georgia Power Company and the Macon Gas Com- 
pany have formed a Gas-Electric Club. The main object 
of the organization is to get the employes of the three cor- 
porations better acquainted with each other and to have 
discussions every meeting night on different matters per- 
taining to their work. In this way new ideas are gained 
that will prove beneficial to every man in his particular line 
of work. Traveling representatives of electrie and gas cor- 
porations will be called on by the club when they visit Ma- 
con for demonstrations. The gas meter salesmen will be 
expected to do likewise for the club. 

Judge W. H. Felton was elected honorary president, J. 
W. McLarty, chairman; G. M. Camel, vice chairman, and 
Emory .W. Cabaniss, secretary and treasurer. It was de- 
cided that the club should meet every two weeks, the dates 
to be decided. on later. There are about 75 members. 

a 
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Mississippi Electrical Association Question Box. 
Under this heading will appear each month questions and 

answers to questions from members of the Mississippi Electrical 
Association. All readers are invited to discuss any question or 
topic presented. Address all correspondence, including questions 
and answers, to Clarence FE. Reid, Question Box Editor, Agri- 

cultural College, Miss. 

Questions Unanswered. 
QUESTION No. 9. On some series transformers recently re- 

ceived, I find the terminals which are to be connected to the 
meters short-circuited, with a copper wire, and the instruction 

tag sent with them states that these terminals should always be 

short-circuited when the meter is not connected. Why is this? 

QUESTION NO. 10. About how many times normal full load 

current will a modern 38-phase, 2,300-volt, 60-cycle, 40 kw. alter- 

nator give on short circuit with normal full load field current? 

QUESTION NO. 11. Why is the air-gap between pole-face and 

armature so much larger in the case of turbine-driven alterna- 

tors than in the case of other generators of corresponding dimen- 

sions? 

QUESTION NO. 12. Where may 

instead of two-coil transformers to 

where may they not be used? 

QUESTION NO. 13. Kindly explain how an alternating cur- 

rent motor with no brushes or external connections to the arma- 

ture, is caused to rotate. 

QUESTION NO. 14. The common impression is that the older 

a carbon incandescent lamp gets, the more current it takes. I 

have been informed by an electrician that this is not so, but I 

have noticed that an older lamp gets hotter than a new one. 

Why is this, if it is getting less power? 

QUESTION NO: 15. Why re the manufacturers of some modern 

direct current generators putting slots between the commutator 

segments instead of mica? Is not there some danger of carbon 

and other dirt short-circuiting the commutator? 

QUESTION NO. 18. In the armature of a 3-phase, 110-volt, 60- 

cycle, 3-h.p. induction motor, I notice that the conductors are 

not well insulated from the iron core. The motor is in operation, 

and seems to be all right. How will the above effect the opera- 

tion of the motor? 

See Questions Unanswered—Nos. 2, and 3, in January issue. 

be used 

general, 

auto-transformers 

advantage, and iin 

Production of Tungsten Ore In 1912. 
The quantity of tungsten ore mined and marketed in 

the United States during 1912, according to preliminary 

figures collected by Frank L. Hess, of the United States 

Geological Survey, was equivalent to about 1,290 tons, car- 

rying 60 per cent of tungsten trioxide and was valued at 

|$492,000, ‘besides which a smaller quantity was mined but 

jnot marketed. This is an increase over the output of 1911, 

‘which was equivalent to 1,139 tons of 60 per cent ore and 

was valued at $407,985. The average price paid per unit 

(the unit is 1 per cent of a short ton, or 20 pounds, of tung- 

sten trioxide) was about $6.35 in 1912, compared with $4.89 

in 1911, but the extreme variation seems to have been less 

in 1912 than in the previous year. 

As usual, the largest production from any single district 

was made from the unique feberite deposits of Boulder 

county, Colorado. About 1,200 tons of ore of various 

erades were shipped out, equivalent to 775 tons of 60 per 

cent ore. 

CorrecTIONS. On page 68 of the February issue, the 

word “underground” in Fig. 7 should be ‘ungrounded.” 

The word “constant” in Fig. 8 should be “continuous.” In 

Fig. 9 the booster connections are not correct, the plus 

and minus signs for the booster terminals should be inter- 

changed. With the connections as shown and the plus bus 

\the trolley wire feeder, the effect of a series booster would 

be to lower the voltage. A booster connection for the case 

referred to would be one connecting the positive bus to the 

negative terminals of the booster, making the voltage be- 

tween the booster positive as feeder and the trolley rail 

the sum of the generator voltage and the booster voltage. 

Editor. 
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Treatment of Complaints and Delinquencies. 
This is an important and equally extensive subject. If 

we were to discuss it in all of its aspects, and to describe 

various methods of handling complaints that have been 

adopted by various public service corporations, the material 

could not be contained within the limits of a single issue 

of this publication. We will therefore give a few hints 

only and hope to have them elaborated and commented on 

by our readers. 

There are several ways in which a complaint may be 

regarded and handled accordingly. One way, which has 

been very common in the past, but which we are glad to note 

is rapidly disappearing, is to take the stand that the com- 

pany is always in the right; that its meters never go wrong; 

its readers never make a mistake; the service is perfection 

itself; the customer is a chronic kicker and if he doesn’t 

like the way he is treated, he can do otherwise. 

Another way, which is almost as bad, is to regard com- 

plaints as a bore, as a disagreeable but necessary duty. In 

such a case the idea seems to be, not to shirk the duty, 

exactly, but to grudgingly give the customer the least at- 

tention that will in a “half-hearted sort” of a way satisfy 

him, and smocth the whole thing over as quickly as possible. 

The idea is maintained, if not openly so that it may be 

inferred, that the general manager is far too busy to de- 

vote his attention to such trifiing things as complaints. The 

complaints are handled in such cases by the office boy or 

some minor clerk, whose assurances to the irate customer 

that the matter will be well taken care of, are anything 

but satisying. 

Fortunately, as we ascend the scale of common sense, we 

note a far better way of treating complaints, which is to 

welcome them as showing weak spots in the service or the 

organization that are open to improvement. Then follow 

the remedy as promptly and as effectually as possible, and 

take steps to prevent the recurrence of the same sort of 

complaint. In ease of disputes, such policy advises treating 

the customer with courtesy, admitting that he is as likely 

to be right as the company, and in every way giving him a 

square deal. 

While this is an admirable policy, we believe that there 

is a better one for we consider that every complaint has a 

still greater significance then yet mentioned. As we have 

already stated in these columns, publie service corporations 

on account of their democratic nature are more dependent 

upon public favor for their existence and prosperity, than 

any other class of business. It is therefore essential that 

they should have not only the passive gocd-will, but the 

active favor and confidence of their customers. They secure 

this only to the degree that they get into personal touch 

with them. Now a complaint offers an opportunity, par exr- 

cellence for coming into a close versonal touch with the eus- 

tomer, and the treatment he gets at such a time will do 

more to create an active sentiment of friendship or hosti- 

lity than months of ordinary dealings. A complaint court- 

eously and well attended to, is often the means of changing 

a dissatisfied customer into a boosting friend, while a few: 
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neglected complaints will 

“Knockers.” 

very easily turn friends into 

In fact, it is hardly stating it too strong to 
say that the consensus of public cpinion regarding © corpor: 

ation, depends largely upon treatment of complaints. And 

why should it not be so? The customer who has never had 

occasion to eall upon the central station for anything in 

the way of adjustment, but has each month used his light 

and paid his bill, with no circumstances arising which 

required special communications, has not and cannot have 

the erystalized opinion of the company that a man has 

who has had two or three complaints to settle up. 

Perhaps the one single thing of greatest importance 

in the treatment of complaints, is to refer them to and 

see that they are attended by some person of even tem- 

perament, good judgment, and of sufficient authority to 

make adjustments on the spot if the nature of the case 

permits. The capability of handling complaints so that 

every one adds to the company’s stock of good will, is 

a rare qualification, and a public service corporation is 

fortunate when it can find a man of this caliber for this 

important duty. In small concerns it would be best, no 

doubt, for the general manager himself to personally 

take eare of complaints. The larger companies nearly all 

have complaint bureaus with a department head of more 

er less responsibility. For the company of moderate size 

the contract agent, or commercial manager is perhaps the 

most logical party, as he is in closer touch with eommer- 

eial eonditions than anyone else. Whoever is selected, 

however, should be supported with the iron-clad rule that 

all complaints should come to his attention. This does not 

mean that nothing ean be attended to without waiting bis 

approval, for this would often bring a hardship to a 

customer, but the complaint adjuster should be advised as 

to the nature of the complaint and what was done. A clas- 

sified record of these complaints and the steps taken to 

prevent a recurrence, is a valuable file for the complaint 

adjuster. 

DELIN QUENCIES. 

Delinquencies are delicate matters to handle in any line 

of business. The problem is, of course, to collect the bills 

without offending the customer. Public service corpora- 

tions have not had as serious losses from delinquencies as 

many other lines of business, because the great majority 

of them have such iron-clad rules in regard to settlements — 

that nearly every customer knows that failure to pay the — 

bill means prompt termination of service. 

No one therefore expects a public service company to — 

continue to furnish service without payment, altho there i 

are a few persons to whom every request to pay up is an 

insult. It is, however, universally recognized as bad 

business to allow debts to accumulate, both from stand- 

points of ereditors and debtors. Prompt settlements are 

best for everyone concerned, and an enforcement of rules 

for prompt payment, in the right way, is really a blessing — 

in disguise. 4 

However, the position of advantage possessed by pub 

lie service companies in the matter of collections, has led 
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a great many to become so harsh and arbitrary in enfore- 

ing their rules, that without gaining anything in the w 

of results, they have seriously offended many otherwise 

Some instances of this have been ad- 

mirably set forth by a contemporary in an article on “Go- 

To-Hell Correspondence.” (Such statements made that “The 

current will be positively shut off within three days unless 

immediate payment is made” and that “Positively no dis- 

count will be allowed after the expiration of the discount 

period” can not be ealeulated to create feelings of peace 

and good will, especially when they are flaunted in the 

face of the eustomer at the wrong psychological moment, 

when perhaps something has happened to justly create the 

delinquency or a delay of payment entirely beyond his con. 

trol. 

good customers. 

We are not urging that the rules made by a compar: 

should not be enforced, but we do urge that courtesy and 

politeness characterize the correspondence necessary in such 

eases, and that no arbitrary rulings be summarily enforced 

but that sufficient investigation be given to show whether 

or not such action is necessary. Almost any fair minded 

man will appreciate the necessity of rules regarding 

the matter of payments and discounts, and it is not neces- 

sary for the company to apologize in regard to them. What 

he does expect however, is a treatment with consideration 

and common sense. 

Of course there are public service customers who will 

take advantage of the company whenever they ean, and it 

may frequently be necessary to enforce the rulings to the 

letter. Even then every effort should be made to refrain 

from unnecessarily arousing the anger even of these, and 

they should be left without the shadow of an excuse to make 

any claim that they were ill-treated. 

The collection of delinquent bills is rather a distinct 
matter.. We may briefly say that persons owing the com- 

pany may be divided as follows: First, those who dispute 

the bill, and would pay if the matter.could be adjusted to 

their satisfaction. In such’ a, ease there is but one ade- 
quate solution and that is to make the adjustment satisfac- 

tory. This does not necessarily mean that the company 

must be “easy” and give in to every claim made by a custom- 

er, but it means this. The customer honestly thinks that 

he is right. He has no intention of evading payment, but 

he does not want to pay a charge which he thinks is unjust. 

There are practically no cases which, when both parties are 

anxious to do the square thing, cannot be satisfactorily ad- 

justed. The second ease is where the former customer 

would like to pay the bill but is not able. If he is not able 

to pay for electric services at vresent, there is practically 

nothing that can be done. If he is able to use service, 

there is a good chance to collect the old account by taking 

him on as a customer, and collect a small amount of the old 

bill each month: together with the eurrent bill. 

may be the means of saving many a customer. 

The third and last class consists of those who do not 

dispute the bill, are able to pay it, but refuse to do so. 

In this class, we think it would be well to collect by legal 

“process or at least bring strong pressure to bear upon them. 

Deliberate dead beats are a menace to any community, and 

should not be allowed to operate any longer than to find 

them guilty. 

This method 

In the orcinary course of business, the monthly Dill is 

rendered bearing on its face a statement of the period dur- 
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ing which discount will be allowed. If not paid shortly af- 

ter the expiration of the discount period, it is the usual 

practice to send either a collector or a second notice. The 

written notice is perhaps the better method for collectors 

employed for this purpose by public service corporations 

tend to develop an arbitrary attituce towards the customer, 

and in such cases do more harm than good. The second 

notice, while it should be courteously worded, should plainly 

indicate the necessity of immediate action, either by pay- 

ment, or in cases where there is any dispute as to the bill, 

by making a claim for adjustment. If this does not bring 

results, of course a final notice becomes necessary. Before 

sending this notice, however, the matter should be reported 

to the contract department, and a solicitor sent to inves- 

tigate the case and see whether or not the cut-out can be 

prevented. It is surprising how many contemplated cut- 

offs can be avoided by skillful handling. The solicitor being 

primarily a business getter looks more at the customer’s 

point of view than any employe of the auditing department 

or treasurer’s office, and can usually get better results in 

eases of this kind. 

If this method is followed, the first class of delinquents 

will be entirely eliminatec. ‘The second class will be partly 

lost, but left in such a way that they can be approached for 

reconnection if their cireumstances improve. The last class, 

which, fortunately, is a small one, the company is much bet- 

ter off without. 

If the disconnection actually occurs, it goes without 

saying that the solicitor in that district should be notified, 

and if immediate reconnection eannot be effected, the party 

kept in mind for future business. A. G. Rakestraw. 

R. B. Mateer, Manager Agricultural Sales, Great Western 
Power Co., San Francisco, Cal., Comments on 

the Subject of Complaints. 
Complaints are comparatively few where current is used 

for industrial and agricultural purposes, by reason of the 

care exercise@ when the motor-operated apparatus is in- 

stalled, securing a high over-all efficiency. 

The greater number of complaints originating in resi- 

dential sections, are primarily due to two causes: First, 

the tendency to use a cheap and inefficient lamp, resulting in 

a high current consumption and a minimum of light; see- 

ond, the tendency to plug onto the circuits, the small elec- 

trically heated appliances, little or no consideration being 

given to the consumption of the appliances. 

Most of the complaints originating in residential sections 

can be satisfactorily adjusted when a little patience is used 

by the representative of the company in explaining the 

cause. 

Contracts and Service—A Discussion of Material in 
Last Issue. 

We are glad to note several comments on the nature of 

contracts in the February number, and that the contributors 

agree fairly well with the editorial views, expressed in the 

same issue. The similarity of opinions seems to indicate 

that the practice of different companies while varying some- 

what is largely built up on the same general principles. 

The policy of the Chattanooga company is acmirable. 

We question only the optional method of determining wheth- 

er or not late remittances are subject to discount. This 

might very easily lead to discrimination or else cause this 

provision to become a dead letter. 

In the case of Salt Lake City, it would seem that the 

deposit is rather high, as $5 will usually cover two months’ 
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bill for the majority of residences, and even for some small 

stores. We would be glad to have Mr. Mendenhall give his 

opinion as to whether this ruling has shut out any business 

that could otherwise be obtained. We also appreciate Mr. 

Mateer’s statement of the conditions in California, and hear- 

tily agree with his remarks concerning the wording of con- 

tracts. 

As to the form of contract, aside from the wording, we 

illustrate herewith a form, which, as far as we know has 

never received unfavorable comment, but on the contrary 

Lighting Contract 

Thie agreement between aeceeeneeee Space for sehesters information — Be.— 
hight and Pewer Company and etc, site — of lompe, data service desired 

ate. 

Rote —__ , Connected /ead ek 

Date: 
Name: 
Address: 
Date Connected: 
Former Occupant: 
Depesit: 
E+e 

Signed: 

Approved : 
Contract Agent 

Sohertor: 

A Usrrut Contract Form. 

has proved admirable in handling. We would be glad to 

have readers’ opinion of it. The form is 6 by 8 inches, and 

is printed on a stiff and tough but not heavy bond paper. 

It folds in the midéle and just fits a 4 by 6 inch eard index 

box, displaying on the side facing the front of the box, all 

of the essential information required for filing and handling. 

The wording, which but seldom need be referred to, is on 

the inside. A. G. Rakestraw. 

Athens Railway & Electric Company Establishes 
New Commercial Department and Celebrates 

Opening of an Electric Shop. 

The history of the Athens Railway & Electric Company, 

of Athens, Ga., has, since its organization in 1894 with a 

plant capacity of 80 kw., been a series of successes causing 

the construction of one new plant after another and at the 

same time necessitating additions to those in operation. 

The company now has a plant capacity of 6,700 kw., in 

three waterpower plants and one steam turbine auxiliary 

station with a capacity of 1,500 kw., in which will soon 

be installed a new 2,000 kw. turbine. The connected load 

ineludes 4,000 horsepower in motors, over 35,000 fifty-watt 

equivalents in lighting (two to every inhabitant) besides 

227 are lamps and some 500 flat irons and smaller devices. 

In addition to this service, the company operates a street 

car system. 

During the latter part of 1912 the H. L. Doherty organi- 

zation of New York City, was interested in the Athens 

Railway & Electrie Company, and its future development 

from a financial standpoint is now assured, backed by an 

organization of great financial strength and stability and of 

more than national reputation for engineering, construct- 

ive and administrative ability. The Greek letter emblem, 

-“Delta” of the former organization has been adopted by 

the Athens company, as shown in Fig. 1, since it carries 

with it a significance of progress in electrical affairs through 

its past associations in this respect. 

The most recent development and the one toward which 

the management feels most optimistic, is the establishment 

of a new business department in charge of Mr. A. H. Sikes, 
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a new business expert who has had a varied experience and 

been connected with the H. L. Doherty Company, of New 

York, for a number of years, and sent by them to Athens 

as new business manager. Mr. Sikes came South in Novem- 

ber of last year, and before assuming any of the duties of 

his office, first met every business man of the city and talked 

over in detail his plans and theirs for the future of Athens. 

Through this evidence of his first and main desire to work 

for the betterment of the city’s interests, Mr. Sikes at once 

made friends of all the business men, who now one and all 

express the hope that Athens has touched his heart and 

made him a permanent citizen of this elassie city. 

_ THE ATHENS NEW ELECTRIC SHOP. 

On account of the location ef the main and executive 

offices of the Athens Railway & Electric Company at some 

distance from the business thoroughfares of the city, it has 

A. H. Sixes, Sates Manager ATHENS Ramway & ELEc- 

TRIC COMPANY. 

seemed advisable in order to facilitate the carrying out of 

commercial campaigns to open an electric shop for the dis- 

pay of elecirical devices and as a central headquarters for 

the sales organization. 

The entrance to the electric shop and its electrie sign is 

shown in Fig. 1. In its size, fittings and arrangements, it 

is equal to and surpasses in many respects the display rooms 

of a much larger city. The front of the electric shop was 

designed with particular reference to the needs of an 

electric office. The door is on one side and is very heavy 

and massive and fitted with beveled plate glass, leaving a 

clear window space of nineteen feet. Over the window on 

the small panes is painted in transparent letters the words, 

“Tf It’s Modern, It’s Electrical.” Hanging from the tran- 

som bar is a cream-colored silk curtain. Practically all the 

stores in the city are painted green or red, and for that 

reason and to make the electric shop distinctive, it was de- 

cided to paint the front a light cream color and fiinish it 

in French enamel. This color scheme brings the location 

into great prominence. There is no bench in the window, it 

being on the floor level with the glass extending to the floor. 
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A movable background is made of sereens to match the in- 

terior finish so that any size display can be made. It is 

an easy matter with this layout to install model kitchens, 

living rooms, machine shops or any other large displays. 

The interior woodwork and furniture is all of a very 

The cushions on the furniture are of red Span- 

Sev- 

eral ferns and palms add to the appearance of the room. 

dark oak. 

ish leather, and the wainscoting is finished to match. 

The cashier’s cage is in the rear and the display tables are 

so arranged that every one wishing to pay bills or exchange 

lamps must pass the entire display. No desks are used, it 

being thought best to depend on plain writing tables and a 

good filing cabinet so that all company business is easily 

accessible in case of absence of any employe. A small 

ladies desk is installed for the convenience of customers and 

stationery is suppled. 

The wiring and lighting of the office is exceptionally 

complete. The main lighting of the room is furnished by 

seven 500 watt Mazda lamps in Veluria, Urnolite fixtures. 

The window is lighted with twenty 100 watt Mazda lamps in 

X-Ray scoop reflectors installed along the transom bar. The 

connected load is 5,500 watts in 1,300 square feet. Two 

G. E. 16-inch oscillating fans are permanently attached to 

each side wall, the connection being made under the base, 

and openings are available for other fans in various parts 

of the room. 

are flush receptacles spaced five feet apart so that electric 

Along each side wall above the wainscoting 

devices can be plugged in anywhere. Five more receptacles 

are in the baseboard in the windows for connecting win- 

dow displays. In the ceiling above the window are four 

outlets for connecting up fixture displays. The cashier’s 

office is lighted from a bowl fixture set in the ceiling with 

a No. 700 X-Ray shade equipped with a 60 watt Mazda 

lamp above it. The wiring is so laid out that it is believed it 

will never be necessary to run any exposed or temporary 

wiring for any purpose. A fifteen kilowatt 

supplies the store and decorative lighting. 

transformer 

The electric sign, shown in Fig. 1, consists of the delta 

and trifoil emblem of the Doherty Company, surmounting 

the roof, with an electric fountain effect radiating there- 

from for a height of twenty feet above the roof and eighty 

feet across. Under this display is the name of the “Athens 
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Fig. 1. Hurcrric Sign Over Entrance To ATHEN~ ELEC- 

TRIC SHOP. 

Railway & Electric Company” in electric letters. In the 

center of the building is a vertical sign reading “The Elec- 

trie Shop,” on either side of which is an electric arrow four 

lamps wide and thirty feet high pointing downward to the 

store front. The lamps in the arrows and in the fountain 

are in constant motion. Several colors of lamp caps are 

used to enhance the effect. It was generally conceded on 

the night of the opening that the display ranked high with 

any in the South. 

On one side of the company’s sign is an electric soda 

fountain and on the other a sign of the Buick Sales Com- 

pany. 
sign in Fig. 1, were furnished by the Greenwood Adyvertis- 

All the signs, with the exception of the company 

ing Company. 

PRESSING COMPA! 
ANIM 4 
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Pig: Some or THE SIGNS Recentiuy INSTALLED AT ATHENS, GA. 



OPENING OF ELECTRIC SHOP FEBRUARY 15. 
The opening of the electric shop took place on Saturday 

night, February 15, a date set some thirty days in advance 

for the sale and erection of twelve electric signs containing 
5,000 five watt lamps. A few of these signs are shown in 

Figs. 1 and 2. Although it was thought by all who had 

watched the construction of the large signs that it was im- 

possible to complete all of them by the night of February 

15, by working night and day the entire work was completed 

as planned. 

The selling of the electric signs was carried on jointly 

by the members of the sales department of the company, and 

the representatives of the Greenwood Advertising Com- 

pany. Mr. H. O. Bourkard, assistant manager of the latter 

organization, was on the grounds and through personal 

visits on merchants and a series of letters mailed to the 

prospective purchasers of signs discussing the importance 

of sign advertising and the boosting power they have for 

a city and its business establishments, the signs were placed 

in'the quickest and most satisfactory manner. Arrange- 

ments were made by the Athens Railway & Electric Com- 

pany with the loeal contractors, the Taylor Electric Com- 

pany, the Central Electric Company and the Athens Engi- 

neering Company to install the signs, the customer being 

allowed to pay for them in convenient monthly payments 

with their monthly ecurent bills. 

At 7 »’elock on the night of the 15th, all the electrie signs 

of the city flashed their greetings with the opening of the 

door of the electric shop to the public for a reception. The 

interest shown in the activity of the newly created depart- 

ment was most strikingly evidenced by the throng of people 

that crowded the electric shop to congratulate Manager 

Sikes for his successful work against all odds. Musie was 

furnished by an orchestra and carnations given the ladies. 

It was evident that considerable admiration was felt for 

his ability in pushing forward the work with apparent ease 

and his assurance that time was plenty for the work he had 

planned. In fact, a few of the older electrical men familiar 

with construction work, were not a little worried when at 

4:30 on Saturday afternoon one whole sign, 20 x 30 feet in 

size, except for the frame, was not completed. However, 

when 7 o’clock, the appointed time, came, the letters and 

flashing details were in place and this sign with the rest 

was ready, wired and lighted. Such is the result of accuracy 

in judging the ability of men, born of experience and pos- 

sessed by Manager Sikes. 
Certainly on the night of February 15 Athens was one 

if not the brightest, of cities in Georgia, and there was 

every assurance that the sales department is well organized 

and has before it a fertile field in which to push its work. 

Those who were present from neighboring cities comment- 

ed on the interest shown by the local people, who from 

the inquiries they have mace in regard to cost and opera. 

tion of electric ranges, vacuum cleaners, electric irons, per- 

eolators, toasters, grills and other devices, made it plain 

that a number of these devices will be connected to the 

lines of the company with little effort. 

When an observer asked for an explanation of how 

such interest was created in the brief period of a few weeks, 

everyone responded, “Mr. Sikes did it. He knows the ad- 

vertising business and in and through his plans creates the 

respect and admiration of all who come in contact with 

him.” The spirit of the Athens people is plainly appreci- 

ative of the activity of the Athens Railway & Electric Com- 

pany in boosting their city. Mr. H. J. Rowe, mayor of 

Athens and editor of the Athens Banner, voices this feeling 
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and has the following to say in the main editorial of an 

electric issue of his publication on the Sunday following 
the celebration of Electrie Night: 

“The Athens Railway & Electric Company has always 

been a progressive concern, but within the past few weeks 

under the direction of the new sales manager, Mr. A. H. 

Sikes, it has been demonstrated that it is here to serve the 

people in the highest capacity. 

“The new office of the company on Clayton street is an 

ocular demonstration of what has been done and what is to 

be done. It is all well and good to know what can be done 

by electricity, but it is better to have these things amply 

demonstrated before your eyes. That is what the people of 

Athens will be enabled to see and understand at the new 

office on Clayton street. After a visit there you will fully 

realize what you have been missing by not having on hand 

in your houses and places of business the latest electrical 

contrivances. 

“Manager Sikes is here to demonstrate what an agency 

for development of a city electricity can be made. He is 

full of energy and ability and has already shown the people 

that the Athens Railway & Electric Company is at their 

service in every possible way when it comes to working for 

the upbuilding of the city. 

“The success of ‘Electric Night’ served to show to all the 

merchants of the city the need for better illumination. It 

ought not to be difficult now to launch the movement for a 

Great White Way and carry it to success.” 

The electric issue above referred to is no small indication 

of the progressiveness of the city and the way it takes ad- 

vantage of its opportunities. It consisted of three sections 

of twenty pages, and besides containing the regular Sunday 

features, gave a full account of the electrical activity of 

Athens, presenting historical reviews of developments, plans 

for the future, and full page displays of the plant equip- 

ment of the Athens Railway & Electric Company, together 

with the electric sign displays erected by the merchants. In 

making possible such an edition, credit is given to Sales 

Manager Sikes for his hearty co-operation. 

Eugene Creed, New Business Manager of the Lexington 

Utilities Company, Writes of Electrical Activities 

In Lexington, Ky. 

Undoubtedly the busiest little city in the United States 

is Lexington, the capitol of the Kentucky blue grass coun- 

try. While strictly an agricultural center, it teems with 

life; the business men are wide awake, the people prosper- 

ous, and as has always been known, the women beautiful. 

This city has the distinction further of being the largest 

loose leaf tobacco market in the world, the center of the 

thoroughbred horse trade and not least in importance, falls 

not far from if it is not, a city with more electric signs 

illuminating its business center, than any other of equal 

population on the North American continent. 

The Kentucky Traction & Terminal Company, which 

controls the Lexington Utilities Company, the City Ice 

Company and the Lexington Gas Company, operates inter- 

urban lines extending to Georgetown on the north, Versailles 

on the south, Paris on the east, and Frankfort on the west, 

thus covering practically the entire blue grass country. 

The Lexington Utilities Company serves Lexington with 

electrical energy for light, heat and power. A modern pow- 

er plant has lately been installed as described in the elec- 
trieal press. A new business department has only recently 

been instituted with the writer in charge, and the prospects 
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look especially bright for extensive work in this direc- 

tion. A systematic campaign for new business is being 

conducted and results secured in the face of the sale of 

natural gas at 35 cents per thousand cubic feet. 

As already mentioned, electric signs predominate in 

Lexington. As the visitor who enters the city by night, 

leaves the beautiful Union Station at the east end of town, 

an immense electric sign, 38 x 25 feet, presents a burning 

greeting. Up and down Main street are other numerous 

electric displays, a few of which are shown in the accom- 

panying illustrations. The Federal Sign System (Electric) 

has a ‘branch office located in Lexington under the man- 

agement of Kenneth P. Crouse, at one time the new business 
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Fie. 2. Dancina Girt Sign at COLONIAL THEATER. 

manager of the Licking Light and Power Company, of 

Newark, Ohio, and many of the signs shown were furnished 

through his office. 

The location of some of the important displays are as 

follows: At the corner of Main street and Broadway, one 

of the busiest spots in the city, two large buildings are out- 

lined with Mazda lamps. Looking west on Main street, 

one sees the “Old Elk” whiskey sign. One of the principal 

banks in the city has shown a faith in the pulling power of 

electrical advertising by operating a “Drop a Dime” sign 

as shown. The “Dancing Girl’ attracts thousands nightly 

to the Colonial Theater. Another, the “$15 Suits,” attracts 

the younger or more economical purchaser. The garage 

proprietors find electric signs a necessity in Lexington, while 

the Seelbachs Hotel, through a sign of this name, attracts 

the traveler. 

It is often now said that prior to the launching of the 

electrical advertising campaign in Lexington, few prome- 

naders were found on Main street after dark. At the pres- 

ent time quite the contrary is the rule, for thousands pass 

and repass along this street at night. Brilliant boulevards 

also bring business as has not only been found true in Lex- 

ington, but in other Southern cities. These are all being 

worked to bring Lexington into its own. 

Central Station Co-Operative Advertising. 

The cost of preparing a complete advertising campaign 

is almost prohibitive except for a few of the largest com- 

panies. A good advertising drawing costs from twenty to 

fifty dollars. Add to this the cost of preparing copy, ob- 
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ete., and the total for a year’s campaign of 125 

Yet the progressive 

taining euts, 

to 150 advertisements is enormous. 

manager is realizing that good newspaper advertising will 

bring him new customers and will also greatly increase 

the consumption of current by his present subscribers. 

The problem therefore of obtaining good advertisements 

at a moderate cost has been solved by co-operation. The 

advertisements used by the Commonwealth Edison Company, 

of Chicago are widely known and are prepared by the Wm. 

D. MeJunkin Agency of Chicago and New 

York. This company perfected a co-operative 

scheme where the companies co-operating are using the same 

They receive a re- 

Advertising 

has now 

advertisements in their various cities. 

serve supply of 25 advertisements when commencing the 

campaign and thereafter receive ten advertisements month- 

ly which are prepared on timely subjects. A matrix is sup- 

phed for each advertisement so there is no further cost for 

A valuable feature of the service is the fact that 

while the matrix is furnished for the illustration only, the 

proof submitted shows both drawing and eopy. Thus the 

proof may be followed for style of type, set-up, ete. and the 

copy may be revised or entirely re-written if wished. Many 

of the large companies having advertising departments pre- 

fer to do this and these companies find the service a great 

for the illustrations supplied and for the sug- 

gestions contained in the copy. The expense of preparing 

is divided among the companies par- 

ticipating, making the cost very moderate for the individual 

cuts. 

economy 

the advertisements 

company. 

Why Electric Light Bills Vary. 
An ingenious arrangement has been worked up in the 

form of a chart 

Chicago and used in newspaper advertising to explain why 

the amount of electric light bills varies during the months 

by the Commonwealth Edison Company of 

This chart is shown in the illustration here- 

top of the chart, its length 

of the year. 

with. As will be seen at the 

Why Your Electric Light Bills Vary 
The Reason Why Residential Lighting Bills 

are Higher in December than in June 

People Use Electric Light Nearly Three Times 

as Long in December as They Do in June 

This chart divides the 24 hours of a day into three periods— 
the period of sleep, the penod of using Electric Light and the 
period of daylight. 

In June, the average use of Electric Light in Residences is 2% 
hours per day. 

In December, the average use of Electric Light in Residences is 
6% hours per day- 

Theretore, the average use of Electnc Light in the home is nearly 
three times as great in December as in June. 

Commonwealth Edison Company 120 West Adams Street 

(TART SuOWLNG Flours use or Evecrric Liguts DurinG 

12 Montus. 

SOUTHERN ELECTRICIAN Marcu, 1913. 

represents 24 hours, from 12 o’e!ock noon. The 12 hori- 

zontal strips represent the months of the year with the 

division lines between daylight and darkness indicated so as 

to present a graphie representation of the actual hours use 

of electric lights pe rday when retiring at ten in the even- 

ing and rising at 6 in the morning. 

C. A. Knight, of Meridian Light and Railway Com- 
pany, Describes a Unique Window Display. 
The photograph of a show window shown here -was 

recently used to advantage in a house wiring campaign. 

The object of the window display is plain and eonvine- 

ing. The houses were made from ordinary lamp boxes, 

with the aid of a jar of paste and a pair of scissors, the 

The entire 

the ground was 

windows being covered with tracing paper. 

window was lined with a sky blue cloth, 

represented by a green paper, the background being ordin- 

A Unique Winpbow DIspuay. 

ary wall paper border of a forest design. The fences were 

made from small strips of wocd, the road of ordinary sand 

and the trees were the tops evt from small ordinary pine 

trees. Taken as a whole, the window was very inexpensive, 

one that attracted quite a little attention and we believe did 

some good. 

Progress of Electricity in China. 
The report of the electrical engineer of the Shanghai 

International Settlement, just published, contains matter 

which should be of interest generally to American manu- 

facturers of electrical Chinese merehants 

Shanghai have taken up electric advertising during the past 

summer to a surprising extent, and now the large stores on 

Nanking Road vie with one another in the splendor of their 
shop fronts. 

It has always been the custom among the Chinese to 

drape the store on opening day in red hangings of silk 

coverered with pictures of fairies and genii and inscriptions 

of good omen. When coming of evening lanters would be 

suspended among the hangings and illuminated by candles. 

This has all changed onw. First the Japanese brought in 

electric advertisements for their patent medicines, and now 

the Chinese merchant sprinkles a galaxy of electrie lights 

all through the hangings that eever the front of his newly 

cpened store. 

It is also interesting to note from the report that the 
Chinese cotton mills are beginning to use electricity for 
power in the mills. It all goes to prove that they are 
quickly adopting conveniences furnished by electricity, al- 
though such things usually begin as: fads. One of the 
mest interesting parts of the engineer’s report refers to the 
suitability of the electric motor car to the needs of Shanghai. 

supphes. 
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Questions and Answers from Readers. 
.__, _,We invite our readers to make liberal use of this department for the discussion of questions as well as for obtain- 
ing information, opinions and experiences from other readers. Answers to questions or letters need not conform to any 
particular style. All material is properly edited before publishing it. Discussions on the answecs to any question or on 
letters are solicited, however, the editors do not hold themselves responsible for correctness of statements of opinion or 
fact in discussions. All published matter is paid for. 

MOTOR CIRCUIT WITH GROUND RETURN. 

Editor Southern Electrician: 

(356) When a 110-volt D.C. motor has one side of its ar- 

mature grounded through a rheostat about 55 volts is regis- 

tered between the ground and the other side of circuit. What 

are the reasons for this method of speed control? Please 

show by a formula how the speed is reduceé and how the 

voltage of the 110-volt cireuit is reduced to 55. Is it prac- 

ticable to run one wire any distance to a compound motor 

using the ground for return? Can a single-phase motor be 

connected as mentioned above? When one side of a single 

or three-phase circuit is grounded, what is the voltage be- 

tween any other wires and the ground? HH. ALR: 

GROUNDING 

Editor Southern Electrician: 

(357.) Please publish information on grounding trans- 

former secondaries and the ease, giving the proper point 

to attach ground wire on the secondary coils and the ease. 

What sizes of wire should be nsed relative to capacity of 

the transformer? A Reader. 

SECONDARIES. 

WHY DIFFERENT SPACING OF WIRES ON TRANSMISSION LINES 

OF SAME VOLTAGE. 

Editor Southern Electrician: 

(358.) It is known that the spacing of high tension 

line conductors varies for different systems of approximate- 

ly the same voltage. The writer desires to know if there 

are definite conditions that determine the spacing, that have 

been formulated so that the spacing for any voltage can be 

ealeulated. It is known that the closer the wires, the re- 

actance of the cireuit is reduced. this having a favorable ef- 

feet on line drop. It is further known that as the wires 

come closer together the capacity inereases. 

therefore a happy medium between these two conditions or 

are there other mechanical or electrical reasons? Referring 

to eases of variation in voltage, in your September issue it 

was stated that the 110,000 volt system of the Georgia Rail- 

way and Power Company from Tallulah Falls has a spacing 

of 9 feet, 4-0 and 2-0 copper being used. In your January 

issue, it was stated that the 110,000 volt system of the Mis- 

sissippi River Power Co., from their plant at Keokuk, use 

a spacing of 10 feet. This system uses, however, 300,000 

e. m. cable, but spaced in a vertical plane, the tower being 

practically the same design as the ones used by the Georgia 

Railway and Power Co. It has oceurred to the writer that 

the use of the cable may introduce factors. W. E. C. 

Coat vs. Woop As FUugEt. 

Editor Southern Electriaan: 

(359.) The writer desires to know how to figure a eom- 

parison of coal and wood as fuel in the boilers of a small 

station. How much long-leaf dry pine wood 4 feet long 

and green slabs of the same length equal a ton of soft coal. 

The slabs can be secured for $2.25 per cord and the dry 

Is the spacing . 

This department is open to all. 

wood for $3.00, while soft coal is $3.75 per ton. The wood 

is plenty and most of it is what is known as “fat pine,” 

rich in pitch and turpentine. Mak, Wee tse 

3-WIRE SYSTEM FROM 3-PHASE GENERATOR. 

Editor Southern Electrician: 

I would like to know the objections to the wiring ar- 

rangements shown here if all secondary lines are loaded 

so as to maintain a balanced load on the three step-up trans- 

Would not this scheme be more economical than 

single phase generators and single-phase motors for the 

formers. 

Lighting Service 
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Lighting Service 

Wiring SCHEME FOR STNGLE-PHASsE FRoM 3-PHASE GEN- 

ERATOR. 

The day motor load is about 175 kw. and 

Would it be more economieal to 

220 | 220 

3¢ /Totor Service 

3h- 2200 Volt — 200k re 
Generator 

power load? 

night load about 195 kw. 

install one single phase and one 3-phase machine arrange: 

to belt to the same engine, operating the single phase at 

H. Wi. Wallis. night and the 3-phase during day time? 

TRANSFORMERS FOR DIFFERENT SIZE MOTORS. 

Hditor Southern Electrician: 

In an industrial plant where there are to be installed 

four three-phase 220 volt motors, one 50 hp., one 25 hp. and 

three 5-hp. induction motors is it advisable to install a sepa- 

rate transformer for the 25 and 50-hp. motors? Will the 

starting of the large motors seriously effect the voltage and 

operation of the smaller motors? Would it not be advisable 

in this ease and cheaper to install the 3 small motors as 

single phase, one across each phase of the secondary of 

the three transformers feeding the two large motors? 

H. H. Williams. 

Questions Unanswered in 1912 Issues. 
DESIGN OF STEEL TRANSMISSION TOWERS. 

Vditor Southern Electrician: 

(322.) There seems to be a variety of designs of trans- 

mission towers used by the high tension hydro-electric com- 
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panies. What are the advantages claimed for the two and 

three-legged types, a combination of two three-legged towers 

for a double cireuit, and the four-legged tower of wind mill 

type, for double circuit? What are the factors that deter- 

mine the arrangement of conductors whether in a vertical 

plane or equilateral triangle? Wee Gol. 

SIZE OF UNITS FOR 25,000 KW CENTRAL STATION. 

Editor Southern Electrician: 

(328.) In a well developed city of from 40,000 to 

60,000 inhabitants where it has become necessary to re- 

design or install a new steam generating station, what are 

the conditions that determine the suitable capacity of boilers 

and generators to take care of the natural increase in future 

demands upon the plant? What is now considered present 

practice in the capacity of boiler units with economizers for 

a turbine plant of 25,000 kw generator capacity? Assume 

a case giving load curve under average operating conditions 

and show how to select sizes of units. WeG2D: 

COST OF STEEL TOWER TRANSMISSION LINES. 

Editor Southern Electrician : 

(324.) I would like to ask through your question and 

answer department that some reader give data on the cost 

of a complete steel tower transmission line of single and 

double circuit design. I would like such data to include 

cost of towers, insulators and clamps and the labor neces- 

sary to assemble and erect towers and lay foundations. The 

part of the total cost per installed tower or per mile of line 

is desired for each item in the eonstruetion of lines of over 

66,000 volts. If possible data on any special structures 

should be given separately. GancneM: 

RATING OF SWITCHBOARD PANELS. 

Editor Southern Electrician: 

(333.) Kindly advise through SourHERN ELECTRICIAN 

by publishing a formula or other directions, how to deter- 

mine the ampere ratings of switchboard generator, feeder 

and induction motor panels for A. C. plants. What instru- 

ments are required on the gererator and feeder panels? 

How is ampere capacity of buses for the switchboard com- 

puted? Determine the above conditions for a plant having 

one 100, and one 200 kva. generators, giving sizes of 

panels and number for street and residence lighting and 

for factory motor service. The largest A. C. motor is 50-hp. 

and the motor load is about 150 kw., the lighting load at 

peak 250 kw. Voltage of generators is 480, at 60 cycles. 

GoD Wi 

USE OF SHUNT RESISTANCE MULTIGAP LIGHTENING ARRESTERS. 
Editor Southern Electrician: 

(334.) Can the same shunt resistance multigap light- 

ning arrester be used on a grounded Y system and on a 

delta and ungrounded Y systems without changes? If not, 

what changes must be made? Give skeleton diagram, and 

explain. Jak, at, Abe 

FUSING SECONDARY CIRCUITS OF DISTRIBUTING TRA'NS- 

FORMERS. 
Editor Southern Electrician: 

(339.) We have several banks of transformers on our 

residential system but not all in any bank are of the same 

size. After reading the answer to question 317 on bank- 

ing transformers by Mr. Seidell, I would like to know 
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if there is any condition which would interfere with using 

fuses to divide the secondaries into sections so as to locate 

any trouble due to short-cireuits? If so, please explain. 

H. 'W. W. 

Poles of an Induction Motor, Ans. Ques. No. 329. 
Editor Southern Electrician: 

Properly speaking, an induction motor has no poles in 

the sense that a direct current motor has, that is they are 

not located so that we can point out where one leaves off 

The field of the induction motor is 

If a coil be wrapped continu- 

ously about a ring shaped core, and connect at three equi- 

and the other begins. 

not stationary but rotates. 

distant points to a three phase cireuit, we would have a 

rotating field, and yet could not designate any certain poles. 

If for instance at a certain instant the resultant field would 

be in a horizontal position it could be seen by a simple 

consideration of the change in current values that at a suc- 

ceeding instant that it would be at some angle from the 

horizontal and so on, rotating in a certain direction either 

clock wise or counter-clock wise. 

The reference to poles of an induction motor is in this 

way: a motor having a field which completely rotates once 

every cycle is said to have one pair of poles, if twice, two 

pair, ete. We can then determine the poles by dividing the 

frequency of the circuit in cycles per minute, by the syn- 

chronous speed. For instance, a motor runs at 1750 r. p. m. 

(synchronous speed 1800) on a 60 cycle cireuit, we have 

3600 — 1800 = 2. The motor has therefore 2 pairs or 4 

poles. Similarly a six pole motor would have 1200 r. p. 

m. as synchronous speed (actual about 1150). The wind- 

ing begins at any point and progresses symmetrically around 

the stator to the starting point. 

A Lightning Arrester Scheme. Ans. Ques. No. 331. 

The writer sees no reason why the device mentioned by 

Mr. Havenhill in question No. 331, should not work per- 

fectly, subject only to the draw-back of being non-auto- 

matic. It would be quite likely to provide a very in- 

teresting occupation for the station attendants during a 

lively thunderstorm. As a means of providing a low resis- 

tanee path to ground for high tension discharges, and of 
keeping the generator current from following, it seems to 
be adequate. 

Amount of Copper for Various Systems. Ans. Ques. No. 335. 

Consider the three systems as shown in the figure, with 
voltage V equal, transmittirig the same power, and with 
the same loss. (With unit current as I, the power will be 
V XX I (neglecting the power factor). In the single phase 
system with a condretor hovire a resistance of R ohms per 
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VOLTAGE AND CURRENT RELATIONS IN DIFFERENT SYSTEMS. 
mile, the loss will be I’R per mile for each conductor or 
2 T’R for both. In the 3-phase system the current in each 
conduetor will be I ~ \/3, and the voltage from each con- 
duetor to neutral will be V~./3. The power therefore 
will be 3 & (V + V3) & (I + V3) or V & I, equal to 
that of the single phase. With a resistance of R, ohms per 
mile, the loss will be 3 & (I//3)? R, or I?R, per mile. 
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Equating this with the loss in the single-phase system we 

have R, = 2R, that is the conductors in the 3 phase are 

just one-half the size as in the single phase, so that clearly 

there is but 34 of the copper used. 

The next figure shows the 2-phase, 3-wire, with voltage 

V from middle to each outer wire. If we take a two-phase, 

4-wire system and combine one wire of each phase together, 

using the same size of wire, we will easily see that since 

the current in the middle wire is I\V/2, that 2T°R is equal 

to (I \/2)’R. That is, we can do away with one wire al- 

together, and without using any more copper in the other 

three, we will have exactly the same loss. This, however, 

will result in unequal current density in the three conductors. 

By using more copper in the middle wire, we can reduce the 

weight a trifle more for the same loss, getting a value of 

72.85%. ; 

If however, we take the voltage V across the outers, we 

find that we have to use just twice the amount of 

copper as before or 145.7 per cent in excess of that tsed 

for the single phase. As regards the last system mentioned, 

I am not familiar with it and have never come across any 

instances of its use. 
Aluminum vs. Copper Wire. 

Editor Southern Electrician: 

Answering this question, in part, I would say that hav- 

ing decided the proper size of copper wire to use for any 

line, that aluminum wire of the same resistance can be 

used with safety, but it may be necessary to decrease the 

span or increase the height of the poles somewhat because 

the aluminum wire sags considerably more. This may be 

the reason why aluminum wire is not used more for this pur- 

pose. I know that where the cost of the line construction 

does not enter into the calculation, as in the case of trolley 

feeders, that there is quite a saving in the use of aluminum. 

Ans. Ques. No. 

Ans. Ques. No. 336. 

Inductance and Capacity in D. C. Circuits. 

337. 

Capacity and inductance are usually neglected in figur- 

ing direct current systems. There is an inductive effect in 

every case where the value of the current changes, even so 

slightly, but on straight wiring, incandescent lamps, and 

most other apparatus it is so small as to give no trouble. 
In some cases, like that of a field circuit, it may be neces- 

sary to make special provisions to take care of it. The 

problem of inductive emf. also enters intothe operation of 

every D. C. motor or generator, because while the de- 

livered current is direct, yet in the individual conductors 

it reverses every time the wire passes under a pole piece. 

This introduces an inductive voltage which opposes and 

delays the reversal of the current, and this has to be taken 

into account in designing coils, brushes, commutators and 

the like. 
Series Multiple Wiring. Ans. Ques. No. 338. 

The principal objection to the use of any series lighting 

system appears to be that any break in the line, or the fail- 

ure of any lighting unit, concentrates the whole potential 

of the circuit at that point, which might cause an are capable 

of setting fire to inflammable material, and yet not draw- 

ing a current which would open a fuse or other protective 

device. In street cars, car barns, ete., this is often the only 

available means of lighting, and is hence permitted be- 

cause it is necessary. Series-multiple and multiple-series 

systems appear to be especially prohibited because they 

have all the hazardous features of the series systems, are 

not at all necessary, and cause complications in the wiring. 
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In straight multiple wiring any trouble with any lighting 

fixture will blow the fuses and protect the building. 

A. G. Rakestraw. 

Relative Amounts of Copper Required for Various 

Systems. Ans. Ques. No. 335. 

Editor Southern Electrician: 

The amounts of copper required for various systems 

may be calculated as follows: 

In each system let, 

E=volts pressure between wires, 

J = amperes per wire, 

Kw = total power to be transmitted, 

p= per cent loss due to resistance of wires, 

R=resistance per mil foot of material. 

]— distance from generator to receiver, in feet, 

A area of conductor, in circular mils. 

W total weight of wire for the system. 

w == weight per mil foot of material. 

CASE I. THE 2-WIRE' SINGLE-PHASE SYSTEM. 

Sh SA TRAE alee eens cin Gein oe ae (1) 

eee ts LOK WR ite cla. hess pags (lau eieie\ wn «ne (2) 

NW” ee 2) NED rie 6 ae proton Ae eeieen Bee eam mn (3) 

From equations (1), (2), and (3) 

Be A Wet We LON PDB esas siete eae oes (4) 

CASE II. TWO-PHASE, THREE-WIRE SYSTEM, 

with equal current densities in all wires. E' is the pres- 

sure between the common wire and either outer conductor. 

SEQ gS 20S ALD ei etree, Neen pe ee eee (5) 

p = [2.LR.1°/A” + 1 (1.41 I)* R/(1.41 A”) ]/10 Kw 

Sloe Ry OAS Kweeiascn ces «> oh (6) 

eee S.A) cl. wel) My (AGL! tare, s eyaleye Soe os 2s (7) 

Comparing the weight of copper in the 2-phase, 3-wire 

system with that of the single-phase 2-wire system 

WwW” /W’ = 3417/4 — 0.729 

CASE Il. THE THREE-PHASE, THREB-WIRE 
SYSTEM. 

ees On LO Mo gee Gar cetatindalye (8) 
“SEE IEP OSG ce ae (9) 
W” =31A” w = (3 2.R.Kw.w.10°)/E*p..... (10) 

Comparing this weight with that for the single-phase 

system 

W/W = 3 =0.76. 
Comparisons with other systems may be made in the 

same way. 
Attention should be directed to the apparent advantage 

of the two-phase, three-wire system over the single-phase 

or the three-phase system. This advantage arises from the 

fact that the pressure between common wire and outside 

wires was taken equal to the value between any two wires 

in the three-phase system. This means a pressure between 

the two outside wires 40 per cent greater than in the two 

other systems. If the maximum pressure between any two 

wires of the 2-phase, 3-wire system is the same as for 

the other systems the comparison gives a ratio of 1.46 in- 

stead of 0.729, as above, between the weights of copper for 

the two-phase, three-wire system and the single-y'i2- 

system. B. C. Dennison. 

Amounts of Copper for Various Systems. Ans. 

Ques. No. 335. 
Editor Southern Electrician: 

In comparing the relative amounts of copper required 

by different systems to transmit the same amount of power 

* 
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at equal voltages and losses, the single-phase, 2-wire system 

will be taken as the standard of comparison. The fol- 

lowing table gives the relations which exist between the 

various systems and gives values for transmitting 10,000 

watts at 100 volts maximum voltage and a constant loss of 

200 watts assuming a non-inductive load or a power factor 

of 100 per cent. 

Loss Current Volts between Wires % 
_ System per Wire per Wire Wires Single-Phase 
Single-phase, 2-wire 100 100 100 100 

Two-phase, 4-wire 50 5O 100 100 

Outside 58.6 70.7-50 141-100 

Two-phase, 3-wire 145.7-72.9 
Middle 82.8 100-100 100-70.7 _ 

Three-phase, 3-wire  200/3 100/\/3 10 75 

To Neutral 
Three-phase, 4-wire 200 /3 100/38 100 33.3 

The losses in a system vary directly as the square of the 

current and indirectly as the volume (or weight) of the 

conducting material. Remembering this relation, the 

weights of copper are determined thus: 

The relative amounts of copper required for a single- 

phase system and for a two-phase, four-wire system is as 

follows: Single phase current, per wire, I, = 100 amperes, 

loss per wire, L, = 100 watts; and weight per wire, W, = 

50 per cent. For the 2-phase, four wire system, the 

power = 2E,& I, = 10000 watts; E, — 100 volts. Then 

I, = 10000/2 100 — 50 amperes. Since the total loss 

=: 200 watts, the loss per wire, L, = 200/4 = 50 watts. 

Expressing in a proportion the relationship already men- 

tioned of-losses to current and weight of copper we have, 

Leet { ete 
W,: W, 

Then W, — weight per wire in percent for a two-phase, 

four-wire system is, 

Wo= (XL, xX W,)/ (i x Ls 

50 )/(100° 50) = 25 per eent. 

Then the total weight for the 4 wires is 4 & 25 — 100 

per cent. 

Following the same reasoning, the amount of copper for 

a 2-phase, 3-wire system is as follows: The current in the 

middle wire is \/2 & 70.7 = 100. For the same drop in 
voltage in each wire, the losses are divided as shown in the 

table, the sum of the losses being 200 watts. Then with 

current for outside wire — I, — 70.8 and loss for outside 

wire = L, = 58.6; current for middle wire — I, — 100 and 

loss for middle wire —= lL, = 82.8. 

(507 & 100 & 

W, = weight of one outside wire, 

= (Tl, x L, « W,)/ (1? L,) = G08 & 100 « 

50) /100* 58.6) = 42.7. 

Then weight for two outside wires = 2 & 42.7 = 85.4. 

W, = Weight of middle wire 

= (100° « 100 « 50)/(100? 82.8) = 60.3. 

Total weight of conductors — W, + W, = 85.4 + 60.3 

= 145.7 per cent. 

The other systems can be analyzed in the same way. 

R. BE. Hendricks. 

Inductance and Capacity in D.C. Circuits. Ans. 
Ques. No. 337. 

Faitor Southern Electrician: 

Inductance and capacity are inherent characteristics of 

the electric circuit, just as ohmic resistance is, and are 

entirely independent of the character of the current. The 

peculiarity of these characteristics is that they effect an 
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electric current only while that current is changing in 

strength. An alternating current is constantly changing in 

strength, from zero to positive maximum, and back again 

to zero, and so on continuously, 60 times a second in a 60 

eycle current. Inductance and eapacity are constantly man- 

ifesting themselves therefore in an alternating current cir- 

cuit. Their effect is just the same in a direct current when- 

ever the strength of that current is changing. When a direct 

current potential is impressed on a cireuit, the current be- 

gins at zero and raises rapidly to its normal value where it 

remains practically constant’ until the cireuit is interrupted 

when it drops to zero again. Whhile the current strength 

is constant, capacity and inductance have no effect on it, 

but during the periods of change at beginning and end, or 

during any change of current strength whatever, however 

small, they are present. The direct current is immune only 

in so far as it is rigidly constant*in strength. _ This eondi- 

tion is so nearly approached in all ordinary direct current 

cireuits, however, that capacity and inductance ean in 

general be ignored. In the design of direct current appar- 

atus they must be considered to a greater or less extent. In 

a D. C. generator, for instance, the armature current is al- 

ternating, just as in the A. C. generator, so capacity and 

inductance must be considered there. A field discharge 

resistance is found necessary to absorb the induetive “kick” 

of a generator shunt field when the cireuit is opened. These 

characteristics play an important part also in battery sys- 

tems of gas engine ignition where a mechanical vibrator 

is used to constantly vary the current strength by making 

and breaking the cireuit. They also require serious con- 

sideration in telephone work where the currents, tho nom- 

inally direct, are constantly pulsating by reason of the 

sound vibrations they transmit. ‘Floyd S. Lorentz. 

Wiring for Starting and Running of Induction 
Motors. Ans. Ques. No. 342, 

Editor Southern Electrician: 

In answer to question No. 342 of your January issue, 

the writer offers the following: Rule No. 24b of the Na- 

tional Eleectrie Code states that double throw knife switches 

may be mounted either vertical or horizontal as preferred. 

It would seem, however, that it is good practice to mount 

them horizontal, but if conditions are such that this cannot 

be done and the switch must be mounted vertical, the fuses 

or running side should be at the bottom, thus either blow- 

ing the fuses or at least offering the motor some protection 

should the switch blades drop in contact. L. C. Wilkinson. 

Rheostat and Ammeter Connections. 
No. 343. 

Editor Southern Electrician: 

With reference to the connection of the field rheostat 

mentioned in Question 343, I should say that it is imma- 

terial which way it is connected unless there is a pos- 

sibility of the rheostat becoming grounded. In this case 

it might be well to have the shunt field connected between 

it and the armature in such a manner that the rheostat 

will be connected to the grounded bus, if it be a railway 

generator with one side grounded. In this ease a ground 

on the rheostat would do very little damage whereas if it 

were on the ungrounded bus it might become badly burned. 

Also if it were on the grounded bus there would be less 

danger of shocks. 

The current through an ammeter is the. same in any 

Ans. Ques. 
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part of the cireuit without reference to the polarity. The 

terms positive and negative are merely conventional and 

must not be understood to mean that the electricity st» 

at the positive pole and that there is no electricity at 

other points until it has passed through the positive side 

of the switch. Electricity is supposed to travel at the 

velocity of light, about 186,000 miles per second, and 

therefore the position of the ammeter would be of little 

moment in any event. The current at the sending end of 

a long submarine cable may be considerably greater than 

at the other end because of the distributed capacity of 

the cable, but the phenomena is equally apparent with either 

pole. T. G. Seidell. 

Connections for Compound Machine. 
No. 343. 

Editor Southern Electrician: 

The connection of the field rheostat is more or less a 

matter of convenience. As a rule, one terminal of the 

shunt field is connected to one pole of the generator at 

the machine, the other carried to the switchboard to the 

field rheostat and from the rheostat to the lead connecting 

to the other pole of the generator. This also saves copper, 

especially if the machine is some distance from the switeh- 

board. In the diagram submitted with question 343, the 

field connections in solid lines would be the easiest to in- 

stall and would eall for the least amount of wire. 

Tle ammeter of a 2-wire, direct 

wound generator, also the cireuit-breaker, if single pole, 

should be placed in the lead opposite to that in which the 

series field is placed, whether in the positive or negative. 

For a machine, operating alone, the position of the amme- 

ter makes no difference, but if the machine is to run in 

multiple with other generators, unless the ammeter is in 

the opposite lead from the series field the instrument will 

not register the total current output of the machine under 

all operating conditions as ean be seen by making a sketeh 

of two machines operating in parallel and inserting the 

ammeters in the same lead as the series field. Under the 

latter condition, the ammeter would not indicate any cir- 

culating current in the equalizer. 

‘Shunt Motor and Watthour Meter Operation. 
No. 344. 

The commutating type of watthour meter is similar to a 

shunt motor in a general way only. There are more dis- 

similar than similar points. In the motor, the field is in 

parallel whereas in the meter the field element is in series 

with the line. In the motor, the fie'd winding is of com- 

paratively high resistance and the armature of low resist- 

ance, while in the meter, the field winding is of low re- 

sistance and the armature cireuit of high resistance. 

Ans. Ques. 

current, compound 

Ans. Ques. 

The watthour meter is not a shunt motor in the ordinary 

sense of the term, any more than it is like any other type 

of motor. It is true that one of the elements is in shunt 

with the cireuit but it is built altogether different to a 

shunt motor and operates differently, so to state that it is 

similar to a shunt motor is apt to be misleading. 

The magnetic circuits contain no iron so that the mag- 

netic fields due to the field and armature coils will be 

strictly proportional to the current flowing in them. In 

the armature cireuit, the current is practically a constant 

value due to the voltage of the cireuit while in the field 

coils it varies with the load, thus making the rotary effeet 

proportional to the voltage of the cireuit and the current 

flowing through the meter at all times. 
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Transformers Siphoning Oil. Ans. Ques. No. 346. 

If A. R. H. will fill the transformer leads with solder 

where they leave the oil, in addition to stripping off the 

insulation, I think it will stop the siphoning. The oil 

works up the stranded wire by eapillary action but will not 

work up when the wires have been sweated together. 

Wattmeter Constant. Ans. Ques. No. 349. 
There are several constants used with integrating meters. 

One is the dial constant, a value by which the reading is to 

be multiplied to give the correct amount of energy passing 

through the meter. This constant is usually stamped on the 

dial. The great majority of meters put on the market now 

are direct reading and no dial constant is needed. 

The constant referred to by Davis B. is probably the 

calibrating constant and is usually the value in watthours, 

watt-minutes or watt-seconds of one revolution of the rotor. 

However the calibrating constant may not be any of the 

above values but some arbitrary value assumed by the 

meter manufacturer. It is usually marked on the rotating 

element, in the cover, or is indicated in the instruction book 

that usually accompanies the meter. It is usually designat- 

eded by C or K. 

As far ag testing is concerned, it depends on the in- 

struments available for the If Davis B. would 

write the meter manufacturer he would receive printed in- 

structions covering tests with ammeter and voltmeter, in- 

dicating wattmeters, rotating standards, ete., together with 

diagrams of connections, as all meter manufacturers are 

glad to send out such literature. To go into the matter 

fully in the question box would take up considerable valu- 

able space. A. C. Kerr. 

work. 

A Ground Detector Arrangement for 3-Phase 
System. 

Editor Southern Electrician: 

The diagram shown here gives the connection for two 

three-phase alternators and the connection for a ground 

detector for the system. It will be noticed that the pri- 

mary of the pressure transformer T has one terminal 

connected through a switch (k) to one of the line wires, 

while the other terminals may be conneeted to either of the 

other two line wires. In this way one terminal of the 

pressure transformers may be connected to any one of the 

line wires, and the other terminal may be connected to 

the ground if desired. If one terminal of the transformer 

is connected to the ground and there is a grotnd on the 

line to which the other terminal is connected, the volt- 

meter will not give an indication, while if the insulation is 

good and the system is grounded only at its neutral point, 

the voltmeter will indicate the pressure between each line 

wire and the neutral point which will be equal to the total 

pressure between lines divided by 1.732. A ground on any 

piece of apparatus will be indicated, as described above, 

by a ground deteetor such as is illustrated. 

After a ground is detected, the usual method should 

be employed for definitely locating it, that is, each branch 

cireuit should be opened to see if the ground is on any of 

the branches. If the ground is on any of the branches in 

the station, it is possible to loeate it by eutting out one 

piece of apparatus at a time. For example, one trans- 

former could be cut out at a time until the grounded trans- 

former is located. 

If the transformer is found to be grounded, it may be 

possible to locate the grounded coil by earefully inspect- 

ing the windings after the case has been removed. It may, 

however, be necessary to disconnect the various layers of 
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coil and test each one separately in order to definitely locate 

the fault. The same method must be used if the fault is 

found to be in armature windings of one of the generators. 

The fault usually can be located within certain limits by 

opening the armature circuits at some point and testing 

each part. The same method must be continued until the 

damaged coil has been found. The test may be made by 

means of a magneto or by means of a pair of test lines 

from a direct current cireuit which have an ineandes- 

cent lamp connected in series. A short circuited coil ean 

be located by measuring the resistance of the various coils 

by means of an ammeter and voltmeter and direct current, 

or by means of a Wheatstone bridge. 

transformer coils is very small, 

As the’ resistance of 

special care must be used 

in making these tests. 
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CONNECTIONS FOR ALTERNATORS AND Grounp DETECTORS. 

If it is desired to dry out the windings of an alter- 

nator, the terminals of the armature may be connected 

together and a special high resistance placed in series with 

the field so the exciting current ean be controlled. The 

exciting current should then be adjusted, as the current 

flowing through the armature windings will be approxi- 

mately equal to the full load current of the machine. 

Under these conditions, the pressure generated by the ma- 

chine will be very small so there will be practically no 

danger of breaking down the insulation which may be 

weakened by the presence of moisture. J. W. Nance. 

Dimensions of Porcelain Knobs. 
Editor Southern Electrician: 

In electrical work the knobs or small porcelain insula- 

tors used for supporting interior conductors, are of two 
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general types, the solid (Fig. 1), and the split, (Fig. 2). 

The solid knob is required by the underwriters for certain 

work and is the cheaper of the two. All wiremen do not 

agree as to whether screws or nails should be used to sup- 

port split knobs. In some kinds of soft wood nails hold 

Screw 

Hole 
Gropves) for ry 

-t- 

‘ees ie 

/ le 

Sranparp Porcerain Sonim Kwos. 

Fig. 2. THe Sprit Kwos. 

better than do screws, but in spite of this, screws appear 

One of the disadvantages of 

screws is that where they are used, knobs are often broken 

| | 
= Ct ——— 

igre, dk, 

to be the most popular. 

during erection, due to the screw being set up too tightly. 

Not only do the knobs break at the time they are being 

placed, but frequently an invisible crack is started in the 

knob when the serew is set up, but the knob does not break 

until after it has been installed some time, and probably 

within plastered walls. 

DIMENSIONS OF STANDARD PorCcELAIN KwNops. ALL 

DIMENSIONS IN INCHES. 

Trade | | | De 
Number Height outside | Hole Width sight 

|Diameter | Diameter| Groove | of Wire 

0 2% | 3 | 1% 1 9716 
: 3 44/2 | 7/16 % 1% 
2 2 | 2 % ae 1 
3WG Ae 2 (/16* * |S. 9/16 
3 ab Ay ee | 2 Hae LG 7/16 | 34 
3% 2 7/16 7/16 1 
4 1 11/16 1% 3% 56 % 

Midway 1% 1% % 36 ik 
4% 1% 1% 56 7/16 1 
5 1% 1 | % | 5/16| 11/16 
5% 1eOy16 1 Yu 5/16 dl 
6 i 13/16 1/32 Yy Wy 
7 56 5 1A, 7/16 % 
8 | 15/16 1 ae ayatsy | 7/16 
9 1% % 3/16 3/16 34 

10 1% 1% % % 15/16 
10% 1% 1% | 58 % | 1 

Some wiremen in putting up knobs with screws, drive 

the serew in with a. hammer for the greater part of its 

length, and then give it a few turns with his serewdriver. 

This practice is very objectionable, as knobs erected in this 

way are apt to be readily pulled off of the supporting sur- 

face. One point that is really in favor of the use of the 

nail, is that the nail can be driven much more rapidly 

than can a serew, which, of course, results in considerable 

saving of the wireman’s time. 

As far as insulation is concerned, a knob held with a 

serew provides as good insulation as one held with a nail. 

A split knob which clamps the conductor between its two 

halves, is shown in Fig. 2. Split knobs must be used for 

conductors smaller than No. 8, B. & S. gauge. 

GrorGE BRADEN. 

Carbon and metalized lamps often fall off in candle 
power 20 per cent., while the Tungsten lamp does not lose 

more than one-fourth this amount in the same period. 

The Tungsten filament being pure metal does not deteri- 

orate and change in character as do the carbon and metal- 

ized filament. 
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New Apparatus and Appliances. 
Improvement in Fuse Plugs. 

A new fuse plug now made by the H. T. Paiste Co., 
Philadelphia, marks a forward step in fuse plug manu- 
facture. With old style fuse plugs the entire plug must be 
thrown away when the fuse blows. With these new fuse 
plugs only the fuse core, of “fusette” is destroyed thus a 
large item in fuse plug expense is saved. The Paiste fuse 
plug is in two separate parts, a permanent mica cap holder 
with brass serew shell and a removable porcelain core, the 
fusette, containing the fuse. When the fuse blows, the old 
fusette is taken out and a new one slipped into the holder. 
In the fusette, one end of the fuse strip is soldered to the 
bottom contact rivet; it is then carried up through the hol- 
low center of the porcelain out through the side, bent over, 
and the outside end cemented fast. When the fusette is 
slipped into the holder and screwed into a cut-out the out- 
side part of the fuse strip is foreed tight against the brass 
sleeve of holder and completes the cireuit, the wide fuse 
strip insuring a good contact. 

WOT 

CK 

THe Paiste Fuse PLuGs AND FUSETTE. 

No eare is needed when inserting the fusette into holder 

as the contact is made in any position, and the entire con- 
struction is so’simple that special instruction in handling 

is unnecessary. They are of standard size so that no ad- 

ditional expense is required in changing from the plugs 

now in use, the new style plugs being substituted as quick- 

ly as the old style are blown out. These plugs are approved 

for all cireuits up to 125 volts and laboratory tests give a 

splendid record for safety and accuracy. 

A New Sewing Machine Motor. 
A new patented sewing machine motor is being manu- 

factured by the Fidelity Electric Company, of Lancaster, 

Pa., which has features of interest in speed control. The 

motor is so constructed that as soon as the foot is taken 

off the treadle, the motor stops automatically by means of 

switch located in the base. The speed variation is pro- 

duced mechanically and so arranged that the harder the 

treadle is pressed the faster the motor and sewing machine 

runs. 

This motor has now been adopted to the use of running 

watchmakers’ lathes for which there has been a great de- 

mand owing to the fact that motors previously on the 

market for this work have been very expensive and the 

speed variation has been limited either to one direction or to 

a given number of speeds produced by a rheostat. The 

Fidelity watchmaker lathe motor is made for both alternat- 

ing and direct current and on account of the fact of its 
speed variation being produced mechanieally, the opera- 

tor can get any speed he may desire either forward or 

backward simply by pressure of the foot upon the treadle. 

In addition to the above articles that have just been put 

upon the market, a complete line of small alternating cur- 

rent motors for running all classes of light machinery, a 

complete line of direct current motors from 1/40 H. P. to 

30 H. P. inclusive and a complete line of alternating and 

direct current fans, generators, rotary converters, are pro~ 

duets of the Fidelity Electric Co. 

A Small Interpole Inverted Converter. 
The Diehl Manufacturing Company, of Elizabethport, 

N. J., has developed an interpole inverted converter with 
special characteristics which commend it for use in labora- 
tories. The machine will develop alternating current, 
single or three-phase, 60 cycles, and may be run as a shunt 
or compound direct current generator, or shunt or com- 
pound direct current motor of the commutating pole type. 

It is designed to operate as a motor from the direct 
current end, having a capacity of ten horse-power on a 
cireuit of 220 volts. When operating as a 10 H. P. motor 
the machine develops alternating current at 155 volts, 
single phase, 60 cycle, from two rings on the alternating 
eurrent end or three phase, 60 cycle current from additional 
rings. When operating as a rotary converter the machine 
is connected shunt wound. 

AN IntTERPOLE INVERTED CONVERTER. 

For further testing purposes the machine is equipped 

with a compound winding on the fields so that it may be 

operated as a compound direct current generator. When 

operating as a direct current generator at a speed of ap- 

proximately 2200 R. P. M. the machine is flat compounded 

from no load to 50% overload. This machine ean also 

be utilized as a shunt wound interpole motor and the flat 

speed regulation, high efficiency and other characteristics 

of this type of apparatus may be noted. 

Thordarson’s Improved Sign Lighting Transformer. 
The Thordarson Electric Manufacturing Company, 

of 507 S. Jefferson street, Chicago, announce the production 

of an improved sign lighting transformer. Like all their 

electrical apparatus, this transformer was designed and 

made with a complete and experienced knowledge of exact 

service conditions and the materials and workmanship are 
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the best obtainable. The radical improvements incorporated 

in these transformers by the Thordarson experts are strong- 

ly endorsed by the National Board of Fire Underwriters. 

The new model is very compact and neat in appearance 

and is claimed to be the smallest transformer on the mar- 

ket, weighing less than any other type. At the same time 

the highest efficiency is attained and it is guaranteed to 

withstand a breakdown test of 2,500 volts between the pri- 

A New Siegen LiGHTine ‘'l'RANSFORMER. 

Some of the largest sign manu- mary, secondary and core. 

facturers of the country have already given the new trans- 

former an exacting trial and reprot every claim fully sus- 

tained in use. Eight sizes, 100 to 2,000 watts, inclusive, are 

manufactured. 

A New General Utility Battery. 
The Western Electric Company has recently placed 

upon the market a new cry battery to be known as the 

“Red Label Blue Bell Battery.” 

red carton, and is designed for intermittent service requir- 

ing high efficiency 

It is eneased in a bright 

and rapid recuperation. The battery is 

THe New WesterN Evectric Barrery. 

of the high initial amperage and low internal resistance 

type, having an initial amperage of 25 amperes on short 

circuit. These characteristics, together with its powers of 

rapid recuperation after use, insure its long life and use- 

fulness wherever this general type of battery is required. 

A few of the most important uses to which this dry bat- 

tery is adapted are, the operation of call bells, annuncia- 

tors and electrical toys; for operating telephone pole chang- 

ers; for railway telephones in furnishing transmitter cur- 
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rent on train dispatching cireuits, as selective signaling bat- 

tery or in operating interrupters. It is also suitable for 
ignition service in general. 

Pole Top Disconnecting Switches. 
Pole top switches are an essential feature of every well 

designed transmission system and are coming’ into more 

general use as the sole switch equipment of the high voltage 

side of outdoor sub-stations. Such switches should be 

made so as to open all poles at once from the ground, in 

order to insure the safety of the operator. They can be ob- 

tained in single, double, triple or four-pole types of either 

the single or double break feature per pole, as well as 

the combination of these features for use in connection with 

fuses. A single pole of a 30,000-volt, 150 ampere, pole top 

switch of the double break type is shown in Fig. 1. The 

i 
Fic. 1. Dovusite Break Type Pots Top Switcu. 

contacts are of the flexible, self-aligning type. The switch is 

furnished so that it ean be locked in either the open or 

closed position as desired. This style of switch when 

equipped with discharging horns has been found capable 

of breaking considerable loads. 

Fig. 2. TripLe Pore, 22,000-Votr Pore Tor Switcu. 

A triple pole 22,v00-volt, 100 ampere pole top switch 

of the single break type is shown in Fig. 2. This style of 

switch can readily be mounted either vertically or hori- 

zontally, the control handle adapting itself to either mount- 

ing, as well as at either the center or the end of the switch 

as desired. The switch as illustrated is not equipped with 

fuse tubes or fittings, but can be so furnished if required. 
In Fig. 3 is shown a triple pole 15,000-volt, 100 ampere 

combined switch and fuse, the usual switch blade in this 

type being supplanted by a hickory tube boiled in linseed 

oil, dried and then varnished. The hickory tube contains 

the fuse, which is readily renewable. The switch and con- 

Fic. 3. Trrpte Pots, 15,000-Votr Swirrce anD Fuse. 
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trol handle can be mounted in a similar manner to that 
described above. 

All three types of pole top switches have been so de- 

signed that the work required for installing them is of the 

simplest and most elementary nature, consisting of bolting 

the switch units, which are shipped completely assembled, 

to the arms and attaching the control. The switches are 

built with clamped pipe arms, and are capable of adjust- 

ment in every way, thus affording a rigid construction read- 

ily adaptable to standard pole line framing. It is only 

necessary for the user to furnish the required pole and 

eross-arm work. Of the many uses to which switches of 

the type described above have been put, the most usual are: 

Opening branch lines, disconnecting transformer banks, di- 

verting energy past sub-stations, when installed upon the 

roof, disconnecting portable sub-stations from high tension 

lines of electric railways, and as line sectionalizing switches. 

These switches are manufactured by the Electrical En- 

gineers’ Equipment Company, 10-12 N. Desplaines street, 

Chicago, Ill. 
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The Western Electric Company in 1912. 
On account of the world wide ramifications of the 

Western Electric Company the final figures as to the re- 

sults of the year’ 1912 will not be completed much before 

April 1st. The sales will be between 71 and 72 millions, 

which is sightly more than in 1906, the previous largest 

year in the company’s business. The increase has been 

in American sales outside of the Bell System, which have 

increased about 100% over 1906, and in European sales, 

which were the largest in the company’s history. The re- 

sults have been accomplished by an energetic selling cam- 

paign in the face of increased and increasing competition. 

The company is now selling to upwards of 30,000 custom- 

ers in the United tSates alone. It is expected that the pro- 

fits will be satisfactory considering the wider distribution 

and inereased competition. The board of directors has 

established two additional vice presidents in the company’s 

organization, and has appointed to these newly created 

positions Gerard Swope, general sales manager, and A. L. 

Salt, general purchasing agent. 

| 
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ALABAMA. 

BESSEMER. It is ungerstood that the Republic Iron & Steel 
Company is to install electrical driven machinery, replacing steam 

equipment, in a number of mines. 

HUNTSVILLE. The city will vote on March 11 on a proposi- 

iton to sell the Huntsville Electric Light & Power Co. to Charles 

H. Dameron and associates. 

TUSCALOOSA. The Tuscaloosa Ice & Light Co. has been re- 

organized and increased the capital stock from $50,000 to $100,000. 

It is rumored that extensions to the property will be made and 

additional properties acquired. 

FLORIDA, 

GAINESVILLE. ‘The board of public works will make im- 

provements to the electric lighting system and water works. J. 

B. McCrary Company, of Atlanta, are the engineers, and bids will 

be received until March 17. 

JACKSONVILLE. It is understood that underground conduit 

for an electric light system will be constructed by the city. 

ST. CLOUD. A franchise has been granted to the St. Cloud 

Public Utilities Company to construct an electric lighting sys- 

tem. 

ST. PETERSBURG. The St. Petersburg Electric Light & 

F'ower Company plans the construction of a plant on the bank of 

Booker Creek, equipped with two 1,200 kw. generators. The cost 

of this plant will be $100,000. 

TAMPA. The Tampa Electric Company is to increase its capi- 

tal stock from $1,870,000 to $2,244,000, and improvements to the 

plant will be’ made. This company will consolidate with the 

Tampa & Sulphur Springs Traction Company. 

WILLISTON. A franchise has been granted the Williston 

Manufacturing Company to install an electrie light plant. 

KENTUCKY, 

DANVILLE. The Dix River Power Company is planning the 

construction of a plant on the Dix river, eight miles from Dan- 

ville. This plant will cost about $1,400,000 and supply electrical 

energy to Lexington, Nicholasville, Danville, Lancaster, Rich- 

mond and Harrodsburg. 

EMINENCE. The Kentucky Utilities Company, of Lexington, 

has purchased the Eminence Electric Light Company, and im- 

provements will be made to the plant so as to furnish a 24-hour 

service. It is further understood that the purchasing company 

will extend its service to Fleasureville and Newcastle. 

FERGUSON. A franchise to supply electrical energy has been 

purehased by the Kentucky Utilities Company. The service will 

be supplied through the United Water, Light & Traction Com- 

pany, of Somerset, a subsidiary of the Kentucky Utilities Com- 

pany. Their plant is located at Somerset. 

KNOXVILLE. An ornamental street lighting system is to be 

installed in the business district. The Merchants Power Com- 

pany are to erect standards and supply electrical energy under 

contract with the city. 

LOUISVILLE. Webster Gazley, of Louisville, engineer in 

charge of the new power plant to be installed by the Seelbach 

Realty Company, will open bids about March 1 for the erection 

and equipment of the power station which will cost about $75,000. 

PADUCAH. The Kentucky Southwestern Railway, Light & 

Power Company is to issue $1,500,000 in bonds to be used for the 

construction of the first division from Paducah southwest to 

Murray, a distance of 40 miles, work to begin in the early summer. 

H. C. Rhodes is president and F. M. Smith is general manager, 

both of Paducah. 

FERRY. The United States Utilities Company has been in- 

corporated, with a capital stock of $10,000,000. The purpose of 

the company will be to take over the electric plant at Paris and 

Danville, Ky., and a gas plant at Paris. The main offices of the 

above company are at St. Louis, Mo. 

RICHMOND. The Middle West Utilities Company, of Lexing- 

ton, has purchased the property of the Richmond Electric & 

Power Company. The Middle West Utilities Company is con- 

trolled by the Tusrell interests, of Chicago. 

MISSISSIPPI, 

JACKSON. The Jackson Railway & Light Company is plan- 
ning the installation of an ornamental street lighting system. 

NORTH CAROLINA, 

BURLINGTON. The Piedmont Railway & Electric Company 

has purchased the Municipal Electric Light plant and proposed 

to construct a. central plant to transmit electricity to Burling- 

ton, Graham, Haw River, Simpsonville and Elon College. The 

initial installation will consist of 100-horsepower capacity. 

CHARLOTTE. The Southern Power Company has contracted 

with the Georgia Railway & Power Company for 14,000 horse- 

power, to be taken from the Tallulah Falls Hydro-Electric station 

of the latter company. The Southern F'ower Company will con- 

struct a transmission line from Easley, 8S. C., southwest to Green- 

ville, ‘through Liberty, Central and other South Carolina towns 

to Tallulah Falls. 

CUAYTON. The city plans the construction of a water works, 

electric light and sewer system. 
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SOUTH CAROLIA., 

RABPFORD. It is understood that T. C. Upchurch, N. B. 
Thomas and others will construct a hydro-electric plant of 500 
horsepower and transmit electrical energy to the cotton mill 
which they are to build. 

SPARTANBURG. The South Carolina Light, Power & Railway 
Company proposes to make improvements to their System, increas- 

ing the Gadsden Shoals Hydro-Blectrie plant to 1,200 horsepower, 

and Spartanburg steam plan* to 5,000 horsepower. A future de- 
velopment is contemplated at a power site on the Broad river 

above Gadsden, where 18,000 horsepower is available. 

SPARTANBURG. Permission has been granted the manufac- 

turers’ Power Company to supply electrical energy for lighting 

and power in Spartanburg. All wiring will be placed under- 

ground and the energy furnished from a hydro-electric plant on 

Green river, near Saluda, N. C. W.'S. Montgomery, of Spartan- 

burg, is president of the company. 

WALTERBORO. The Walterboro Ice & Light Company has 

been incorporated with a capital stock of $12,000. An ice plant 

will be established and also equipment to generate electric light 

and power. G. C. Brown is the secretary and J. D. Grover, man- 
ager. 

TENNESSEE, 

JOHNSON CITY. The city is planning to petition the legisla- 

ture for authority to issue $200,000 in bonds for the purpose of 

constructing an electric light plant and water works system. 

CHATTANOOGA. The ‘Chattanooga Tennessee River Power 

Company is planning to build a $1,000,000 steam power plant with 

a capacity of from 20,000 to 25,000 horsepower to operate in con- 

nection with the Hales Bar Hydro-Electric plant now being con- 

structed. 

GREENSBORO. It is understood that the city commissioners 

are to install an ornamental street lighting system on Elm street 

from Lee street to Church street. It is further understood that 

five-light standards will be used. 

HICKORY. The Thornton Light & Power Company has been 

purchased by the ‘Southern Power Company, of Charlotte. 

SALISBURY. The North Carolina Public Service Company, 

of Salisbury, has the matter of installing a new street lighting sys- 

tem before the city council. At the present time the city pays $75 

per arc lamp per year, and the company offers to furnish under a 

new contract 112 lamps at $65 each per year. 

VIRGINIA. 

COVINGTON. The committee on street lighting has been di- 

rected to prepare an ordinance providing for soliciting bids on a 

franchise for electric lighting and power purposes. This action 

was taken at the request of a committee representing the Coving- 

ton Light and Power Company, whose franchise will expire on 

May 20, 1918. 

BOOK REVIEWS. 

STEAM POWER PLANTS, by Henry C. Meyer, Jr., consult- 

ing and mechanical engineer. Published by MeGraw-Hill Book 

Co., New York. 24 pages and a number of 9 x 10 layouts inser+ed 

as illustrations. Price $2.00. 

The third edition of this work has recently been issued en- 

tirely rewritten and enlarged. From standpoints of design and 

construction it stands by itself as a work pointing out the neces- 

sary characteristics of a steam power plant and besides giving 

enough information so that any reader will know how to go 

about the ordering and specifying of certain apparatus either for 

a new plant or for an addition so that the desired characteristics 

may be the result of the operation of the equipment. The design 

of plants, selection of boilers, engines and turbines, the arrange- 

ment of apparatus and piping, a discussion of condensers, pumps, 

feed water heaters and economizers, chimneys and coal handling, 

are some of the subjects taken up in much detail. Every engi- 

neer in charge of a steam plant and others interested in the de- 

sign will find the work valuable. 

HEAT-POWER ENGINEERING by C. F. Hirshfeld, Professor 

of Power Enginering, Cornell University and Wm. N. Barnard, 

Professor of Steam ‘Enginering, Cornell University. Published 

by John Wiley and Sons, New York. 1793 pages. Price $5.00. 

This work from the mechanical engineering department of 

Cornell University harks back to the days and circumstances that 

gave birth to Thurston’s works on the steam engine and the 

steam boiler and Carpenter’s work on experimental engineering; 

three works which have done much in placing Sibley College not 

only in a high position among technical schools but equally as 

high a position among the sources of technical information on 

engineering subjects. Heat-Power Engineering has sprung from 

mature minds, its contents reflect extensive experience and sound 

engineering judgment as regards the practical needs in funda- 

mentals and in the interpretation of the vital phases of mechanical 

and power engineering. Since the work was primarily designed 

as a text-book, the authors are to be all the more complimented 
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by the members of the engineering fraternity, on the nature of 

the material that is being fed through them to the young recruits 

of a profession and on the further assurance that the products 

of Sibley College, Cornell University, at least can be expected to 

have a thorough grounding in one of the essential branches of 

engineering. Whatever may be the name under which it is known 

in brief it treats the economical use of our fuels and the perfec- 

tion of those devices that stand between the fuel and the applica- 

tion of the energy derived and help to spell a total efficiency 

closer and closer to 100 per cent. \ 

Let no one be lead to believe that this work is a text book only, 

for it may equally well be considered a hand-book and find a use- 

ful place in the library of evrey student whether he be in a Uni- 

versity or has been seasoned by years of practical work. This 

book can properly be regarded as the last word up to now on the 

fundamentals now considered important in the discussion of the 

subject.. Every engineer who keeps up with the best in engineer- 

ing literature must possess material of this sort and the writer of 

this review, since he personally knows what both these men have 

contributed in energy to Sibley College and what they are capable 

of contributing to the engineering world at large, feels justified 

in making the unqualified statement to all interested in a work 

of this character, that this one measures up to the most rigid 

requirements of any work on the subject that he has had the 

pleasure of investigating. I+ is strictly an engineering treatise, 

written by thorough students of engineering and themselves prac- 

tical engineers, from an engineering standpoint. It is written 
with a distinct purpose, that of formulating +he principles under- 

lying the transformation of latent heat in fuel into available heat 

and the available heat into mechanical energy together with a dis- 

cussion of the devices by which the transformations are effected— 

all this being apropriately expressed by the authors through the 

term “Heat-F'ower Engineering.” 

The headings of the chapters of the work give a definite idea 

of the treatment and are as follows: Heat; Elementary Laws of 

Heat Energy; The Heat F'ower Plant; The Laws of Gases; Px- 

pansions and Compressions of Gases; Reversibility; Entropy; Gas 

Cycles; Vapors; Properties of Steam; Volume Changes of Vapors; 

Vapor Cycles; Power, Efficiency and Performance; The Theoreti- 

cal Steam Engine; Action of Steam in Real Engines; Steam Engine 

Governors; The Valve Gears of Steam Engines; Conventional Indi- 

cator Diagrams; Performance of Emgines; Steam Turbines; In- 

ternal Combustion Gas Engines; Internal Combustion HEngines— 

Methods of Operation; Internal Combust§on Engines—Mechanical 

Features; Internal Combustion Engines—Pfficiency, Performance 

and Power; Fuels; Combustion; Actual Combustion of Fuels— 

Furnaces and Stokers—Oil Burners; Boilers; Superheaters; Draft 

and Draft Apparatus; Gas Producers and Producer Gas; Utiliza- 

tion of Waste Heat—Financial Considerations; Heat Transfer; 

Apparatus for Heating Feed Water; Condensers and Related Ap- 

paratus; Water Purification; Power Plants; Continuous Flow of 

Gases and Vapors through Orifices and Nozzles; Compressed Air; 

Refrigeration. In all there are 42 chapters. 

STEAM BOILERS, by E. M. Shealy, assistant professor of 

steam engineering, the University of Wisconsin. Published by 

McGraw-Hill Book Company, 239 West 39th St., New York City. 

350 pages. Price $2.50 net. 

,This work is written in a practical way and will interest men 

in practical work, although it was the purpose of the author to 

produce a book on steam boilers and accessories for correspon- 

dence students in the extension division of the Univeristiy of Wis- 

consin. The purpose of the author has therefore developed into a 

work that treats operation in detail and design only in so far as 

essential and discussing operation. Every chief engineer of a 

steam plant and the firemen as well will find something of every 

day use in chapters on fuels, firing and smokeless combustion of coal. 
Here not only causes of smoke are treated but how to prevent 

smoke and get all possible use out of the heat of combustion. 

Another chapter which should interest the practical man is the 

one on Feed-Water Heaters and Economizers. Examples of con- 

ditions and savings for certain cases make this material simple 

and plain. Boiler testing and the necessary calculations offer 

another source of information always necessary in every steam 

plant. 

The following contents by chapters gives the scope of the work. 

Types of Boilers; Water-Tube Boilers; Boiler Calculations; Stays 

and Staying; Heat and Work; Effects of Heat; Properties of 

Steam; Actual and Equivalent Evaporation; Fuels; Chemistry of 

Combustion; Methods of Firing; The Smokeless Combustion of 

Coal; Fittings; Piping and Boiler Fittings; Boiler Accessories; 

Chimneys and Draft; Boiler Feed-Wafers; Feed-Water Heaters; 

Inspection and Care of Boilers; Boiler Testing. 

ESSENTIALS OF PLECTRICITY, by W. H. Timbie, author of 
Elements of Blectricity and head of the department of applied 

science, Wentworth Institute, Boston, Mass. Published by John 

Wiley & Sons, New York. 271 pages, 224 illustrations. F'rice 

$1.25 net. 
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This work is one of the Wiley Technical Series designed to fur- 

nish elementary texts on applied science in mechanical arts, elec- 

tricity, and other fields. It is clearly written with numerous ex- 

amples so that the reader can use and refer to his experience in 

taking up any of the subjects discussed. The work will, we be- 

lieve, appeal to those who desire to know more about the tech- 

nical features of the work they are doing but have little training 

\n technical subjects. The following statements from the author’s 

preface of the book gives his aim when prepairing it. “It attempts 
to explain the underlying facts and laws of good electrical prac- 

tice, which the really well-informed and efficient workman must 

understand, rather than to provide book descriptions of the me- 

chanical operations of the electrical trades, which can be really 

learned only through continued practice in their performance. It 

is designed to be a systematized text for class and self-instruction, 

and, also, a book of electrical information to which frequent ref- 

erence may be made during the day’s work. For convenience in 

the latter purpose, it is bound in a pocket size and wibth semi- 

flexible covers.” 

WIRELESS TELEGRAPHY AND TELIEBPHONY SIMPLY EX- 

PLAINED, by Alfred P. Morgan. Published by the Norman W. 

Henley Publishing Co., New York City. 154 pages and 156 illus- 

trations. Price $1.00. 

This work is a practical treatise embracing complete and de- 

tailed explanations of the theory and practice of modern radio 

apparatus and its present day applications, together with a chap- 

ter on the possibilities of its future developments. The text is 
simply written, yet takes up all the details of theory, construction 

and operation of wireless systems and apparatus. Some space is 

given to the wireless telephone and the difficulties involved. Con- 

sidered from all standpoints the work is an important contribu- 

tion to the literature on the subject. 

THD MODERN GASOLINE AUTOMOBILE, by Victor W. Page. 

Published by The Norman W. Henley Publishing Company, 132 

Nassau St., New York City. 700 pages, 500 illustrations. Price 

$2.50. 

This work is one of the latest and most complete on the de- 

sign, construction, operation, maintenance and repair of gasoline 

automobiles. It is written in a thoroughly practical style, it treats 

actual mechanisms used in domestic and foreign cars and contains 

no technical discussions, historical reviews or descriptions of 

freak constructions. Without a question this is a book for the 

owner, operator or automobile repair man who desires to know 

something about the make-up of a car without disecting it. ‘To 

such as these and all others interested in an authoritative work 

on the automobile we strongly recommend this one. The author 

of this book has also compiled a chart showing a sectional view of 

a gasoline engine. It outlines all parts liable to give trouble and 

also details the derangements apt to interfere with smooth engine 

operation. It is a complete review of all motor troubles and will 

be found of considerable interest and value. The price of: this 

chart is twenty-five cents. 

OPERA STORIES. Published by H. L. Mason, 188 Bay State 

Road, Bioston, Mass. Price 50 cents. 

This book takes up in a few words the stories of 164 operas, 6 

ballets and one mystery play, and gives that part of the opera 

desired by most persons in as far as the play goes before hearing 

it. Each abstract is divided into acts and recites the features of 

most importance as well as in many cases commenting upon the 

chief character. Portraits of the leading singers are also given. 

PROPER LAMP VOLTAGE is the title of bulletin 102 recent- 
ly issued by the engineering department of the Nationa] Electric 

Lamp Asociation. This bulletin discusses in much detail giving 

curves and data on the selection of incandescent lamps for use on 

circuits having a fluctuating voltage. 

INDUSTRIAL ITEMS. 

MR. C. B. MAHAFFEY, for some ten years past employed by 

the General Electric Company as engineer, has been appointed 

manager of the electrical department of the Woodward, Wight 

& Co., Limited, of New Orleans, La. The many friends of Mr. 

Mahaffey, who are familiar with his successful engineering career 

with the General Electric Company, wish him all success in his 

new undertaking. 

CHAS. E. CHAPIN, CO., Inc., 201 Fulton St., New York City, 

are importers of French carbon brushes. These brushes have re- 

ceived a number of gold and silver medals of award on merits 

MATHIAS KLEIN AND SONS has arranged to manufacture 

and market the Hichhoff line builders reel. This reel combines 

a take-up and pay-out reel in one. A descriptive circular is in 

preparation and will be mailed on request. 

THE ROME WIRE COMPANY, of Rome, N. Y., has compiled 

a table showing copper history through prices for every month of 

every year between 1883 and 1918. This table shows the average 

price of copper for 1911 as 12.75 cents and for 1912, 16.7 cents. The 

table will be sent to those interested upon a request to the com- 

pany. 
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THE WOODWARD, WIGHT & ©O., LIMITED, of New Or- 
leans, La., on account of the rapid growth of their electrical de- 
partment, have found it necessary to obtain the services of a man 
who has had wide experience in the electrical field. Mr. C. B. 
Mahaffey has therefore been appointed manager of the electrical 
department. Mr. Mahaffey, for the past ten years, has been con- 
nected with the General Electric Company in the capacity of 
electrical engineer, and he is thoroughly qualified to see that the 
best possible service is obtained from this department. Recom- 

mendation and estimates will ‘be furnished on complete elec- 

trie light or power plants, and troubles with your present plants 

will be remediel The company acts as agents for the General 

Dlectrie Company, and, at the present time, is carrying a large 

stock of electrical apparatus and supplies and can furnish, from 

stock, any needs along the electrical line. 

‘THE LOWELL INSULATED WIRE COMPANY, of Lowell, 

Mass., advise that in the last quarterly report of the National 

Board of Fire Underwriters, their name appeared without a de- 

merit. In both the stock and field tests, electrically, mechanically 

and chemically, the wire now manufactured stood far above re- 
quirements. 

THE CUTLER-HAMMER MEG. CO. moved their Boston office 

from 176 Federal St to larger quarters in the new Columbian 

Life Building, the first of the new year. 

THE DELTA-STAR ELECTRIC CO., of Chicago, recently filled 

an order for transformers in a remarkable fashion. The order 

was received from the Wanson Street Railway Co., of Wanson, 

Wis., and specified the delivery of 12 300-kva., 60 cycle, 22,000 to 

2,200 volt transformers in 30 days under a forfeit of $50 per day 

or a bonus of $50 per day for each day over or under 30 days. 

The order was filled through the Pittsburg Transformer Co., of 

Pitsburg, Pa., the 12 transformers being built entire and delivered 

in 21 days. A bonus of $450 was thus received. This service was 

the result of a factory devoted soleiy to the manufacture of trans- 

formers. 

THE ENGINEERING DEPARTMENT OF THE NATIONAL 

ELECTRIC LAMF' ASSOCIATION, of Cleveland, has recently is- 

sued Bulletins 8D and 10C. The former contains data on Mazda 

miniature and low voltage lamps and considers in detail automo- 

bile, general battery, novelty battery and large low-voltage lamps. 

The latter is devoted to a discussion of Mazda train lighting 

lamps and their adoption to the various service requirements. 

The Engineering Department of the National Electric Lamp Asso- 

ciation will gladly furnish copies of these bulletins on request. 

THE WESTERN BLECTRIC COMPANY announces that a new 

railway system, the Gulf, Florida and Alabama, which is an out- 

growth of a railroad originally used by a large timber company 

and now converted into a standard gauge road, is to be equipped 

with telephones for dispatching trains. In furtherance of this 

plan, an order for the necessary apparatus has been placed. Fif- 

teen way stations are to be equipped with No. 102-B selector sets 

which contain the standard Western Electric No. 50 'Type selector, 

while the talking apparatus will consist of thead receivers and 

chest transmitters. There are also to be fifteen siding telephones 

of the No. 1817 magneto type installed along the right-of-way. A 

portable train set and line pole will be used by train crews. The 

train dispatching circuit will be about ninety miles in length ex- 

tending from West Pensacola, Florida, to Local, Alabama. The 

dispatcher will be located in Pensacola. 

THE WIRE INSPECTION BURDAU of New York, through 

its secretary, Mr. H. T. Wreaks, reports a continually increasing 

demand for special inspection, tests and general engineering work 

on railway signal, fire alarm and electric light installations from 

railroads such as the Lackawanna, Missouri Pacific, Chicago, 

Milwaukee & St. Paul, Northern Pacific, Chicago & Western In- 

diana, from municipalities, especially those operating under the 
commission form of government, and from fire marshals’ officers 

of various states; also a similarly increasing demand for general 

inspection work by independent organizations. on all kinds of el- 

ectrical and transmission machinery and apparatus and rubber 

goods. 

THE INDEPENDENT ELECTRIC MANUFACURING Compa- 

ny, Milwaukee, Wisconsin, have completed a new factory and 

moved all the equipment and stock into the new quarters. The 

building is located on the south side of Milwaukee and is com- 

plete and up-to-date for the manufacture of starting and con- 

controlling devices. Before building the company spent consider- 

able time in thoroughly investigating different modern manu- 

facturing plants and have endeavored to build a shop combining 

many new features. The building is constructed of concrete and 

brick, both sides being fitted with a large number of steel frame 

windows giving ample light throughout the entire floor space 

Special attention has been paid to the experimental and test 
rooms, the test room being equipped with motor generator sets 

so as many variations of D. C. voltage may be obtained for test- 

ing D. C. apparatus and transformers have been installed for the 

different alternating curent voltages. 
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J. G. WHITE & COMPANY, INC. has received telegraphic 

advice of the award to their London associates (J. G. White & 

Company, Limited) of railroad construction work in the Argen- 

tine, amounting to about $4,000,000 from clients for whom they 

nave carried out several previous contracts; this new contract, 

like the others, being on their usual basis of cost plus a fee. 

The railroad to be constructed constitutes the connecting link in 

the through system between Brazil and the Argentine Republic, 

with termini at Buenos Aires and Rio de Janeiro. 

DOSSERT & COMPANY of 242 West 41st street, New York 

City, has issued a folder which takes up the use of Dossert con- 

nectors in signal work. An illustration is shown giving the plan 

for wiring of a 3,300-volt transformer and sectionalizing case by 

use of the Dossert two-way and three-way connectors. The 

three-way connectors are used in connecting the primary leads 

across the 3,300-volt mains and the two-way connectors in the 

mains themselves. The illustration shows the wiring methods 

used by tue Pennsylvania signal department. 

MESSRS. WOODMANSEE, DAVIDSON & SESSIONS an- 

nounce that they have associated with them in the capacity of 

eombustion engineer, Mr. C. M. Garland, of R. D. Wood Com- 

pany, and formerly of the faculty of the University of Illinois. 

Mr. Garland has had extensive experience in theoretical and prac- 

tieal combustion work during the past ten years, and has spe- 

cialized in the gasification of fuels and the application of pro- 

ducer and water gas to industrial and power requirements. After 

January 1, 19138, Messrs. Woodmansee, Davidson & Sessions, in ad- 

dition to their present line of work, will be open for consultation 

on the design and operation of producer and water gas appara- 

tus, gas power installations, gasification of low-grade fuels, and 

the application of gas to the various heating problems. 

SIGN FLASHERS. The Reynolds Electric Flasher Mfg. Co. 

has issued bulletin No. 24 taking up the Reco Cobalt type of 

motor-driven flasher. This flasher is inecased in an iron cabinet 

and may be installed inside or outdoors. It is designed for 

small signs flashing on and off as a whole, either side alter- 

nately, one, two, three or four color effects in transparencies, 

lens, sign or show-window displays. 

THE H. W. JOHNS-MANVILLE CO. announce the appoint- 

ment of Mr. C. S. Berry as manager of their Atlanta, Ga., of- 

fice, located at 31 1/2 South Broad street. To facilitate delivery 

in the South a stock of roofings, packings, pipe coverings and 

other J-M asbestos, magnesia and electrical products is carried at 

this above address. This office also employs a force of workmen 

experienced in the application of J-M products. 

THE SIMPLEX BLECTRICAL CO., announce a change of 

name to the Simplex Wire and Cable Co. This change took ef- 

fect February 1, 1918. There will be no change of management 

or interest. 
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THE GREENWOOD ADVERTISING COMPANY, of Knoxville 
Tenn., a manufacturer of electric signs claiming “individuality” 
as its motto, has issued one of the most distinctive catalogues on 
signs that has yet come to our attention and bears out in all its 
features the motto above mentioned. As one, if not the pioneer in 
electrical sign advertising in the South, this concern has now 
come to know the peculiar needs, the likes and dislikes of the 
different cities and now seldom submits a design which on ac- 
count of the design or construction is rejected. Like all goods 
of quality, the Greenwood signs cannot be purchased for a song; 
the management has and is yet exerting every effort to prove 
that the cheap is first cheap and then useless, while the quality 
product is well constructed, long in service and productive of 
results, for it portrays satisfactorily the effects that the designer 
made with his brush when producing the design. The catalogue 
contains 36 pages, is printed on heavy coated stock and shows 
some 75 designs, all different, that the company has recently in- 
Stalled. A number of these signs are in colors, showing the 
effect produced. In every respect and on every page this work 

shows the handiwork of artists in a productive art, namely, elec- 

trical sign advertising. The work on the catalogue is largely 

that of Mr. Earl B. (Greenwood, chief designer, and Mr. N. B. 

Hickox, treasurer and manager, a very attractive cover being de- 

signed by the former in colors especially appropriate for the 
subject treated. 

H. W. JOHNS-MANVILLE Co. announce the appointment of 

Mr. C. L. Wheeler as traveling representative in their Atlanta 

territory. Mr. Wheeler is an electrical engineer of practical ex- 

perience, and formerly covered the Southern states for various 

large electrical and jobbing concerns. He will devote his atten- 

tion to the well-known electrical products of the company, par- 

ticularly ‘“Noark’’ fuses, service boxes and protective devices, 

electric railway supplies, J-M fiber conduit, vulcabeston and 

other molded insulations. J-M electrotherm heating pad, Frink 

and linolite lighting systems. 

The demand in Salt Lake City, Utah, and vicinity, for J-M 

products has increased to such an appreciable extent that this 

company has found it expedient to open a branch office in the 

Dooly block in that city. Their many customers in that section 

of the country will undoubtedly appreciate this, as it should 

materially facilitate the handling of correspondence, orders, etc., 

and affords another illustration of this company’s inflexible 

policy to utilize every possible means to further the interests of 

their customers. 

THE NATIONAL X-RAY REFLECTOR CO., of Chicago, II1., 

has issued a bulletin taking up the illumination of churches. 

Types of fixtures for indirect lighting are treated and illustra- 

tions of installations shown. 

Electrical Devices Recently Approved. 
The devices and materials appearing in this section each month, having recently been examined under _ the 

specifications given in the National Electrical Code and working in practice, are approved by the Underwriters Lab- 
oratories, Incorporated. The information in this section supplements the list published in April and October by the 
National Board of Fire Underwriters, and is for the convenience of engineers and electrical contractors who desire 
to ascertain the names of manufacturers up to date whose devices have been examined and approved. 

THESE DEVICES SATISFY THE REQUIREMENTS OF THE SOUTHEASTERN UNDERWRITERS ASSO- 
rien HAVE BEEN APPROVED BY THE ELECTRICAL DEPARTMENT, A. M. SCHOEN, 

bra Cabinets. 

UNITED SHEHT METAL WORKS, 575 Howard St., San Fran- 
eiseo, Cal. Standard requirements. Approved Dec. 31, 1912. 

WHBELER-GREEN BPLEBOTRIC CO., 71-75 Paul St., Roches- 

ter, N. Y. Standard requirements. Approved Dec. 31, 1912. 

Flexible Cord. 

ELECTRIC CABLE COMPANY, Bridgeport, Conn. 

One- white thread cabled with copper strands. 

1912, 

IMPERIAL WIRE AND CABLE CO., Montreal, Canada. Mark- 

ing. Yellow thread woven in braid. Approved Dec. 18, 1912. 

MARION INSULATED WIRE CO., Marion, Ind. Marking. One 

green thread cabled with copper strands. Approved Dee. 11, 1912. 

Marking. 

Approved Dec. 13, 

Ground Clamps. 

GILLETTE-VIBBER COMPANY, New London, Conn. “G-V” 

ground clamps for light and power circuits in sizes from 1-2 to 

3-in. pipe. Approved Dec. 17, 1912. 

SPRAGUE BPLECTRIC CO., 527-581 W. 34th St., New York 

City. “S-E” galvanized sheet steel ground clamps for connecting 

to gas pipes and with lugs for securing it to outer box. Also pro- 

vided with hinged joint and screw wedge for same purpose. Ap- 

proved Dec. 16, 1912. 

Panel Boards. 

WHEELER-GREEN [ELECTRIC GO., Rochester, N. Y. 

ard requirements. Approved Dec. 31, 1912. 
Stand- 

Receptacles, Standard. 

ARROW HBLECTRIC COMPANY, Hartford, Conn. Rosette re- 

ceptacles mounted on link fuse rosette bases. Brass shell, cleat 

and concealed with and without shadeholders attached. Approved 

Dec. 21, 1912. 

Receptacles, for Attachment Plugs. 

CUTLER-HAMMER MFG. CO., Milwaukee, Wis. “C-H” 6- 

ampere, 250-volt, concealed, molding, and flash types. Approved 

Dec. 20, 1912. 

ELECTRIC MFG. CO., 926 LaFayette St., New Orleans, La. 

Stage receptacle and plug and hardwood plug for stage cable. 

Approved Dec. 20, 1912. - 

MEDROPOLITAN ELECTRIC MFG. CO., East avenue and 14th 

St., Long Island City, New York. Detachable body, flush recep- 

tacle, 10 ampere, 250 volts and 15 ampere, 250 volts. Combined 

switch and receptacle. Approved Dee. 20, 1912. 

Signs, Electric, 

Greenwood Advertising Co., 511-515 State St., Knoxville, Tenn. 

Sizes of standard requirements. Approved Dec. 16, 1912. 

Switches, Knife. 

NEW HAVEN BLECTRIC MFG. CO., New Haven, Conn. -Sin- 

gle, double and 3-pole mounted on state bases, with or without 

cartridge enclosed fuse extensions. Approved Dee. 16, 1912. 

TRUMBULL ELECTRIC MFG. CO., Plainfield, Conn, 250 volts 

D. C., or 500 volts A. C. unfused, all capacities. Also ‘‘Vappa,’’ 125 

and 250 volts D. C., and A. C. 30 amperes. Approved Dec. 16, 1912. 
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Our New Name. 

Beginning with this issue, this publication is to bear a 
new name. The announcement of this change in the Feb- 
ruary and March issues has brought numbers of letters re- 
garding it, for the most part favoring the s step and welecom- 
ing it on the basis of a name whieh defines the sphere of 
activity of this publication better than the old one. We wel- 
come the eriticism whatever its nature, appreciating most, 
however, the favorab'e comment on the basis mentioned 
since it formed the important consideration in determining 
upon the new name. Due to changed and still changing 
conditions in electrical affairs, es pecially in the South, only 
a term as broad as Execrrican ENGINEERING ean cover the 
nature and extent of developments taking place and those 

inevitable for the early future. 

As an index to and a measure of Southern commercial 
development thus far, we have only to refer to the increase 
of population in the South to’ something more than thirty 
millions, or one half the population of the United States 
in 1890. The manufacturing enterprises of the South to- 
day alone represent an investment of nearly three and 
half billion dollars produeing produéts valued at something 
more than this figure, while the total value of the manu- 
factured and agricultural products is twice this amount 
and four times a similar figure ten years ago. The capital 
invested in factories in cities having more than 25,000 popu- 
lation has in the last ten years increased over 140 per 
cent while the value of the products of these factories has 
increased over 100 per cent. A general spirit of progress 
and activity has and does now in an ever increasing degree 
prevail throughout the South together with a far reac! ing’ 
interest in her industrial and commercial affairs. 

It is now generally recognized in commercial circles of 
this country that the South, once a land destitute of com- 
mercial assets is now teemsitig with industry and progress 
in every ‘line. Back of this progress, there are found to 
be certain peculiar facilities for manufacturing, agricul- 
ture and every other business connected therewith and these 
facilities are attracting capital from all directions. Not 
the smallest factor in making these facilities peculiar are 
the natural advantages that our Southern streams offer 
for the development of electrical energy from water power. 
The cheapness of hydro-electric power now available in 
the South and especially in the Piedmont region, has in a 
large measure been responsible for the industrial develop- 
ment thus far, and this development has reached the point 
where it is now reacting to stimulate the control of Southern 
water powers and the transmission of this power through 
electrical energy to the remotest towns and cities where the 
potentialities are yet lying dormant as far as possible prog- 
ress is concerned. This reaction has been assisted by a 
peculiar chain of political circumstances, important among 
which is the checking of water power development activity 
in the western section of this country through the so-called 
conservation movement. The capital therefore naturally 
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interested in water power projects has been diverted to the 

Southern states where conservation is best interpreted by 

making developments instead of preventing them. ‘This ad- 

vantage will-remain with the South until Federal authori- 

ties decide upon terms for re-opening of Western lands on 

a basis that will attract capital. 

Judging from the industrial expansion that has already 

taken place and can be directly or indirectly traced to the 

existence of power facilities, it is reasonable to believe that 

the immediate future will year by year establish records 

unbelievable when viewed now even from the most opti- 

mistic standpoint. During the last year, hydro-electric 

enterprises alone have been organized in the South repre- 

senting a capitalization of considerably over $200,000,000, 

and haying in view the development of upwards of 1,500,000 

horsepower. This activity is not confined to any particu- 

lar section of the South, but is generally distributed 

throughout those districts where power possibilities are 

found through the development of water power. 

The capacity of Southern hydro-electrie stations and 

systems has increased with leaps and bounds. Electrical 

plants of 15,000-horsepower in the South are not more than 

five years old, yet such has been the extent of recent large 

work in these states that the creation of a development to 

produce 50 to 75 thousand horsepower causes little sur- 

prise and only casual mention. The beginning of electri- 

cal transmission in the South over any distance was seven- 

teen years ago at what now seems a low voltage, that of 

5,500. Today one of the largest transmission systems is 

found operated wholly within our Southern territory and 

toward the top notch of present transmission voltages with 

the possibilities of the field for equally extensive systems 

just opening. In every city of the South, down to the 

town of often less than 2,000 population, electric lights are 

now found, while in the largest municipalities, the street 

and residential illumination through electric light, the trans- 

portation by electric railways and the operation of mills 

and factories by electrical energy, rival conditions in any 

other section of this country. 

The trend of this expansion is shown through a report 

of one of the most extensive Southern waterpower systems, 

to be an increase in industrial load during the past year of 

fully 10 per cent and a similar increase of 10 per cent in 

the load represented by municipalities, this increase being 

due to better lighting systems and a general and more ex- 

tensive use of electrical energy in other ways. This corpo- 

ration operates six hydro-electric plants, generates and dis- 

tributes over 120,000-horsepower in a territory 150 by 200 

miles in extent, furnishes fhe power that operates 160 

cotton mills, lights the streets and buildings of 45 towns 

and villages and operates the trolley cars of six more. We 

refer to this large system of the South because it is among 

the first of the country to operate on a large scale and its 

progress can now be taken as representative of what simi- 

lar systems may be expected to become in a much shorter 

time. 

This publication sprang into existence at the time when 

this electrical activity began to show itself as a factor in the 

advancement of the South, its purpose as laid down 

by its founders being to identify itself with all worthy 

phases of electrical activity and interests and furnish a 

monthly record of Southern electrical progress. As an 

electrical journal, it has expanded as the industry has ex- 

panded, yet its purpose has remained and is at this time 
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identically the same, including as its field of endeavor the 

many interests of Southern central stations, problems of 

electrical construction, design of electrical plants, the elec- 

trification of industrial plants, and the distribution and 

application of electrical energy. It will thus be seen that 

the change of name to ExecrricaL ENGINEERING is but a 

logical step in the progress of this publication—a means for 

an outward indication of and an identification with, the true 

character of the industry it represents. 

The following letters present in a general way, the 

change of name from the viewpoint of our readers whose 

opinion after all is the stamp of final approval or disap- 
proval. These opinions we believe bear out the statement 
made in the opening paragraph of these remarks. 

EH. C. DEAL, general manager, Augusta-Aiken Railway &- 

Electric Corporation, Augusta, Ga., writes as follows: “I notice 

with much interest the contemplated change in the name 

of your magazine from Southern Electrician to ELECTRICAL 

ENGINEERING and with which the ‘Electrical Age 

was some ‘ime ago consolidated. While I regret very much 

the elimination of the name ‘Southern,’ which has designated the 

field in which your magazine has been doing its most effective 

work, and in which its usefulness has been most greatly appre- 

ciated by all branches of the electrical industry, I believe that 

its field has expanded, and its usefulness become so general to 

the electrical profession that its new name ELECTRICAL ENGI- 

NEERING is more significant of its real sphere of activity, than 

is true of its former name. But irrespective of the name you may 

give it, your magazine will continue to meet with its great popu- 

larity in the electrical field, so long as you continue it upon the 

high plane, and broad policy that you have run it on since its in- 

ception. It is therefore gratifying to know that you do not con- 

template any radical change in its policy, as I have been very 

much impressed with its close and sincere relations to the electri- 

cal industry, and most especially central station work.’ 

D. R. SHEARER, E. E., general manager, Acme _ Electric 

Company, Knoxville, Tenn., offers the following: “Regarding the 

change of name of Sou‘hern Electrician to ELECTRICAL ENGI- 

NEERING, the writer concurs heartily in this step. Several 

years ago, there was little difference between the word 

‘Electrician’ and ‘Electrical Engineer,’ for electrical development 

at that time had not reached a plane of such stability as to be 

ranked with the recognized branches of engineering. Such pro- 

gress aS was made depended more really on experiment and on a 

branching out into untried fields than on» technical knowledge or 

eugineering calculations. That stage of development in the science 

of electricity has passed and now, as never before, we can build 

upon established mathematical and engineering fundamentals and 

can determine characteristics or operating features theoretically. 

“Two distinct phases of human activity are represented by 

the two titles just mentioned; that of the wireman, worker or 

mechanie in electrical work, represented as following a trade 

and that of the designer, engineer or supervisor of electrical in- 

stallation represented as following a profession. Thus the present 

day acceptance of the difference in these two terms make it 

particularly appropriate for the ‘Southern Electrician to make the 

proposed change, for as a magazine possessed of a marked in- 

dividuality it has grown out of the field of ‘electrician’ into that 

of ‘engineer,’ broadening out in a corresponding manner to cover 

every phase of electrical design from the most intricate ecalcula- 

tion to the actual details of successful installation. It is the 

writer’s opinion that practically all your readers, especially those 

in the engineering profession, will concur in these remarks.” 

T. C. MARTIN, executive secretary, National Electric 

Light Association, New York City, says: “I have been quite 

interested to note your plan of changing the name of your paper, 

and would say that while the new name corresponds more closely 

with the mission of the paper, I should myself have maintained 

the old name for various reasons, which perhaps do not weigh so 

much with you. I believe that there are other papers, as in 

England, which have the name “Blectrical Engineering,” while 

your old name was certainly very distinctive so that no one 

else could even get anywhere near it.’ 

W. M. SKIFF, manager, Engineering Department, National 

Electrie Lamp Association, Cleveland, Ohio, writes: ‘Regard- 

ing the ‘rechristening’ of your magazine I certainly agree that 

the change is a good one. To most of us in the electrical fra- 

ternity the term ‘electrical engineering’ carries a broader and 

deeper significance than ‘electrician,’ and is, I think, more in 
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accord with the general tone and dignity of your publication. I 

am also of the opinion that the dropping of ‘Southern’ will be of 

benefit by establishing your paper as a national organ, even 

though your main interests will be centered upon the develop- 

ment of electrical interests in the South. I have been watching 

the Southern Electrician with considerable interest dur- 

ing the past year, and have been very much impressed with 

the improvements that are continually being made evident. By 

past progress you have schooled us to expect big things in the 

future and, personally, I do.” 

E. P. PECK, assistant electrical engineer, Georgia Rail- 

way & Fower Company, Atlanta, Ga., writes as follows: In my 

opinion the change in name from Southern Electrician to BLEC- 

TRICAL ENGINEERING is a good change. The name of an 

engineering publication should give an idea of the material it 

publishes. You are carrying now, and have for some time, a 

number of high-grade engineering articles and consequently the 

paper should appeal to the engineer. The term ‘electrician’ is 

now understood to apply to an electrical mechanic, rather than 

to an engineer, and thus the name applied to a publication im- 

plies that the paper publishes a class of popular reading which 

is not necessarily of an instructive nature. I am sure that engi- 

neers, operating men, ete, would rather have ELECTRICA 

ENGINEERING on their desks than Southern Electrician, as the 

former name would indicate a higher grade publication. The 

magazine is worthy of its new name.” 

PROF. H. P. WOOD, Georgia School of Technology, Atlanta, 

Ga., says: ‘In a very few years the Southern Electrician has 

made a place for itself among the technical publications of the 

United States as one of the foremost agencies for building up 

the electrical business and also the electrical profession, and in 

one sense a change of name seems like a backward step. With 

the new name, however, new subscribers will realize that its 

scope is intended to be national in character, as it has been in 

reality in the past, and I wish you abundant success.’’ 

WILLIAM R. BOWKER, Corando, Cal., writes: ‘I think 

the change of name is excellent and of the opinion that it will 

result in increasing your field of usefulness. The new name is 

obviously broader than the old one which implied a journal 

devoted to a restricted locality, although in reality its field had 

extended beyond its old name. By adopting the new name you 

have brought the journal more in harmony with its recognized 

broader field of usefulness.” 

ARTHUR F. GILES, district manager. General Electric Com- 

pany, Atlanta, Ga., says: ‘‘The principal feature that suggests 

itself to me in connection with your change of name is that it 

implies a broader scope and character, and a wider field of cir- 

culation for your paper. If this be true, you have set for your- 

selves the double task of maintaining the prestige and retaining 

the loyalty of your subscribers and advertisers, which your 

paper has commanded as a journal devoted to the Southern 

section of our country; and of extending its influence and pop- 

ularity beyond this section as a magazine, as its new name im- 

plies, of national scope, with publication headquarters in the 

South. The first will, no doubt, be accomplished by continuing 

to show your Southern subscribers that your attention to the 

interests of this section is in no way diminished by this change; 

and it would seem that your effort to enlarge the usefulness of 

a paper published in the South should be encouraged by not 

only continued but increased support. The latter phase of this 

proposition would appear to me to be more difficult. The one 

thing which appears to me as most likely to contribute to success 

in both directions will be the quality of your paper, and I 

know that you have recognized what the new conditions will re- 

quire and are prepared to exert redoubled efforts to maintain 

and improve the high standard which has heretofore character- 

ized your journal in this respect.” 

T. JULIAN M’GILL, district manager, Westinghouse Electric 

& Manufacturing Co., Atlanta, Ga. says: “I think that the 

name ELECTRICAL ENGINEERING indicates more definitely 

the field covered by your publication. I wish you every success 

under the new name and shall always expect your efforts to be 

of increasing importance in the development of our Southern re- 

sources.” 

JOHN S. BLEECKER, manager, Columbus Railroad Com- 

pany, Columbus, Ga., says: ‘Personally, I feel that you will be 

making a mistake to leave off the word ‘Southern’ from the 
name of your paper. Otherwise, I believe substituting the words 

‘electrical engineering’ for the word ‘electrician’ is a commenda- 

ble step.” 

‘other engineering 
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WILLIAM RAWSON COLLIER, contract agent, Georgia 
Railway & Power Company, Atlanta, Ga., says: ‘When I look 
back and think of the paper a few years ago, it seems almost 
incredible that such advance could be made in such a short 
time. Keep it up. We need just such a publication in this part 

of the country, and I believe you are doing the electrical indus- 

try a great service.” 

OSCAR C. TURNER, president, Southern-Wesco Supply Com- 

pany, Birmingham, Ala., writes: “I note that beginning with 
your April issue you are changing the name of your paper to 
that of HLECTRICAL ENGINEERING. While I do not see any 

reason for such a change, still I must admit that I am some- 

what prejudice toward the old name. The old name is well 
known, thoroughly advertised, and I am afraid that HLECTRI- 

CAL ENGINEERING is going to be confused with some of the 

papers, or rather be more confusing than 

would the old name, but of course, there can be little or much 

in the name. You have my very best wishes under the new 

name or under the old. I trust you will continue to grow and 

serve the Southern electrical men as you have in the past.” 

PROF. B. C. DENNISON, Carnegie Technical Schools, Pitts- 

burgh, Pa., writes: “A few years ago electrical apparatus was 

‘schemed out’—I will not say deSigned—was constructed, in- 

stalled and operated by men whose knowledge of the subject was 

bounded by the narrow limits of their experience with the appa- 

ratus, unsupplemented by theoretical study or professional train- 

ing. These men were electricians. They accomplished wonders 

and the world owes them a great debt of gratitude and respect. 

But now, while the electrician is as indispensible as those of early 

days, his place on the frontiers of development and invention has 

been largely taken by one better trained and more fully equipped 

to deal with the growing complexity of the electrical science. 

The ‘electrical engineer’ has succeeded the ‘electrician.’ His in- 

terests and his activities are not limited to one type of appa- 

ratus nor to one locality—he is no longer a ‘Southern electrician’ 

or a ‘Northern electrician’—he is an ‘electrical engineer’ with the 

whole world as hts sphere of action. It seems very appropriate, 

therefore, that the publication which. during the years of its 

growth, has been called the Southern Electrician should assume 

its proper and well-earned title of ELECTRICAL ENGINEER, 

or since the work and not +he individual is of paramount impor- 

tance, of ELECTRICAL ENGINEERING.” 

BE. J. MORA, consulting engineer, Philadelphia, Pa., 

makes this comment: “I note the change of name of your jour- 

nal, but why not call it the ‘Electrical Engineer instead of 

ELECTRICAL ENGINEERING, or Journal of Electrical Science; 

although I think its present name is best of all?” 

PROF, J. A. SWITZER, University of Tennessee, Knoxville, 

Tenn., has the following to say: “I note with interest that the 

Southern Electrician consolidated with the ‘Electrical Age, is to 

appear heerafter under the name ELECTRICAL ENGINEER- 

ING. There are two reasons why I am glad to see this change: 

first, the enlarged scope of the journal will make it of wider 

interest; second, it is my feeling that the best interests of the 

South are not served by emphasizing its sectionalism. While 

I believe I have a sympathetic understanding of the Southern 

pride which leads people to emphasize their residence in this 

part of the United States, I feel sure that the larger view, 

namly, that we are all Americans, when it shall be adopted 

throughout the South, will conduce to a broader development, a 

higher patriotism, and a truer cosmopolitanism. And so I am 

glad to see you taking the broader and more impersonal title for 

your excellent publication.” 

L. S. MONTGOMERY, district manager, National Metal Mold- 

ing Company, Atlanta, Ga., comments as follows: ‘As one of 

your subscribers, I have followed the growth and improvement 

of Southern Blectrician from the first issue, pubushed by the 

present management, which I believe was the issue of October, 

1909, to date, and appreciating your ability to produce a paper 

second to none, I propose to continue as a subscriber and 

reader of HBLECTRICAL ENGINEERING. 
“While the name of Southern DBlectrician has indicated your 

object as being restricted to electrical development in the South, 

I have been pleased to note from time to time exclusive contri- 

butions from men of national and even international prominence. 

IT also have noted matters of national importance which you have 

undertaken and successfully accomplished. I want to commend 

your neutral position in all matters and your liberal attitude in 

throwing the columns of your paper open to any worthy ques- 

tion. In the past I have acquired some valuable information and 

many original ideas from the columns of Southern Blectrician, 
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and under your new name, ELECTRICAL ENGINEERING, I 

wish you continued success.” , 

HUGH T. 'WREAKS, secretary Wire Inspection Bureau, New 

York City, says: “I note the change of name of Southern Elec- 

trician to ELECTRICAL ENGINEERING. There is no question 

in my mind but that this is a more descriptive title and one in- 

dicating a larger plan and scope. I think it is a wise move.” 

R. B. MATEER, manager agricultural sales, Great Western 

Fiower Co., San Francisco, Cal., remarks as follows: ‘Like all 

publications that have attained success under one non-de-plume, 

the Southern ‘Electri¢ian appears in a new garb, BLECTRICAL 

ENGINEERING, it being generally believed that the new title is 

more appropriate for the enlarged field of electrical activity to be 

covered by it. Reference is made to the consulting, contrac‘*ing, 

constructing, illuminating, operating and architectural engineers 

and their field of activity which is covered in a general way by 

various journals now devoted to their interests. Few journals 

have attempted to specialize op the activity of the commercial 

engineer, though some devote a few columns to that part of cen- 

tral station development. It seems, therefore, that eliminating 

technical discussion, a wider circulation would be poss‘ble and 

the journal eagerly sought by the official and operating engineer 

of the quasi public utility, if more attention were given to the 

discussion of commercial problems which directly govern the re- 

ceipts of the corporation and its allied interests. 

“Discussions on business policies, the marketing of current- 

consuming appliances and their value, co-operation between con- 

tractor and utility and how best accomplished, examples of good 

industrial and illuminating installations described in an attract- 

ive manner, are more to be desired and will fill the demands of 

the consulting and commercial engineer. Interesting papers on 

hydro-electric developments, stating facts, yet eliminating +he 

minute details, are of equal value to all engineers, so in broaden- 

ing the scope of the journal, let special attention be given to 

problems effecting most those men who are ever on the skirmish 

line and whose efforts menn not alone dollars and cents to the 

corporation, but its life. Without a market, what value bas the 

apparatus and theorying in design?” 

consulting engineer, England, writes as fol- 

lows: “There is no doubt in my mind but that the proposed 

change of title will be beneficial to Southern Electrician. 

The term “electrician” is usually associated rather with the class 

of smaller electrical contractors *han with central station engi- 

neers to whom, in their various branches of activity, Southern 

Electrician has hitherto been chiefly devoted. The term 

“electrician” has, however, wrongly been given a rather narrow 

and it is to be feared in many cases, a rather contemptuous sig- 

nificance. In this country (England) at least, the name “electri- 

cian” has become a common trade term for the bell-hanger and 

small wireman type. Wrong this may be, but the fact remains. 

Let me hasten to say, however, that no such stigma or slight at- 

taches to the title of our English BLECTRICIAN which, by its 

long and unique history, attaches the full dignity of the word 

to its title. : 

“BLECTRICAL ENGINEERING is the broadest and most com- 

prehensive term possible for the field to be covered by the asso- 

ciated interests of your new periodical and if, indeed, as wide a 

field as the construction, application and operation of electrical 

apparatus and the interests of the central station, the consultant, 

manufacturing, contracting, illuminating and operating engineer 

and architect can be efficiently cultivated—a possibility which 

my years’ experience with Southern Electrician does not 

lead me to doubt—then as the only and complete journal of the 

South, the future of the publication offers immense and assured 

possibilities. I believe that the new title will constitute the bes* 

declaration of the widened scope of the paper and the best pos- 

sible recognition of the vast expansion, which has taken place 

during recent years in the range and importance of electrical 

engineering and of the distinct and high status now attached to 

this profession. 

“The activities of Southern Electrician have increased 

steadily, consistently and thoroughly and adherence to and expan- 

sion from its present policy must constitute the surest guarantee 

for its continued success. As regards production, I believe the 

present method of presenting matter can hardly be improved upon 

from the standpoint of ease of reference and comprehension by the 

busy engineer. A ‘one-man’ undertaking can never satisfy the 

needs of any industry, much less so great a one as electrical engi- 

neering, and ‘in its technical-expert editorial department and in 

its policy of securing the co-operation of the leaders in every 

branch of electrical engineering—Southern Electrician has 

secured in the past, as HLUBCTRICAL ENGINEERING will secure 

in the future—the fundamental basis of its success.”’ 

CECIL 'TOONE, 

The above letters are not presented solely to justify the 

changing of the name of this publication. We believe they 

express something more—an unmistakable indication of the 

need for a thoroughly technical publication devoted to every 

Southern electrical interest and reflecting in true perspec- 

tive the trend of Southern developments. We pledge our 

readers an earnest effort in just this direction and as the 

South’s technical electrical journal, will serve her interests 

in a bigger and a better way. 

Southern Delegates to Chicago N. E. L. A. Conven- 
tion, Attention! 

Through affiliation with the Southeastern Section and 

the Mississippi State Section, the central stations of six 

Southern states are intimately interested in the annual con- 

vention of the National Electric Light Association. There 

will be this year a larger number of representatives of these 
states than ever before who will attend the June convention 

at Chicago. The suggestion has been made and a commit- 

tee had been etd by President E. C. Deal of the 

Southeastern Section. to canvass Southern central station 

men and make arrangements to get them together to go to 

the convention in a special train honoring both our Southern 

section and the National Association by as large an at- 

tendance as any other section of the association or of the 

country. The recently organized Southeastern Section has 

been promised special recognition at the Chicago Conyen- 

tion and as a consequence it should be of decided interest in 
every way to Southern delegates. 

A special train as such carrying Southern representa- 

tives to a National Convention has has never before been 

arranged, not because of the fact that a very few members 

attend from the South, but because of the separation of 

those who do attend and the failure of these to get together 

for the trip. It is now the duty of every member of the 

Southern Sections and every central station man who is not 

a member but who will attend the convention, to co-operate 

with the committee at work on the plan and make it such a 

success that a Southern special train will hereafter be a 

predetermined and arranged feature among Southern dele- 

gates to the National Convention. 

Any suggestions in regard to the arrangements and any 

information ineluding names of those now planning to go 

to Chicago, should be sent at once to the nearest member 

of the following committee: E. C. Deal, chairman (Au- 

eusta, Ga.); W. Rawson Collier, vice-chairman (Atlanta, 

Ga.); A. H. Sikes, (Athens, Ga.); T. W. Peters, (Colum- 

bus, Ga.); G. K. Dustin, (Columbia, S. C.); E. V. Tay- 

lor, (Charlotte, N. C.); J. E. Bigham, (Tampa, Fla.) ; C. 

E. White, (Montgomery, Ala.); T. K. Jackson, (Mobile, 

Ala.); R. B. Claggett, (Greenville, Miss.). 

Loyalty. 
If you work for a man, in Heaven’s name work for him. 

If he pays you wages that supply your bread and butter, 

work for him; speak well of him; stand by him and stand 
by the institution he represents. If put to a pinch, an 

ounce of loyalty is worth a pound of cleverness. If you 

must vilify, condemn and eternally disparage, why, resign 

your position and, if you are a weakling, when you are out- 

side camn to your heart’s content. But as long as you are 

a part of the institution, do not condemn it. If you do 

you are loosening the tendrils that hold you to the institu- 

tion, and the first high wind that comes along, you will be 

uprooted and blown away, and probably you will: never 

know why, as many have experienced. 
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Electrical Features Power House No. 1 
Tennessee Power Co., Parksville, Tenn. 

9 

(Contributed Exclusively to ELECTRICAL ENGINEERING. ) 

N THE December issue of this publication, the main 
features of the layout of power house No. 1 of the Ten- 

nessee Power Company were described. This power house 

is built below the cam on the north side of the river and 
its substructure forms an-integral part of the dam itself. 

The power house is L shaped with the main building, which 

contains the generating apparatus and is parallel to the 

dam. As shown in Fig. 3 the north end of the main build- 

ing contains the transformer bays, this floor being on a 

level with the switchboard gallery, which overlooks the gen- 

erator floor. Above the transformer bays is the high ten- 

sion room with high tension buses and switching apparatus. 

The general layout of the generator room and transformer 
bays is shown in the plan, Fig. 3. 

The main floor contains the generators and _ ex- 

citers, overlooked by the switchboard gallery. On this 

same floor level but under two of the transformer bays 

is the oil treating apparatus for drying and filtering the 

in the main building handles all parts of apparatus for 

repairs or for loading on cars. This crane is operated by 

125-volt D.C. motors from the station auxiliary D.C. bus. 

The leads from the high tension side of the transformer 

go through the opening in the floor up to the high tension 

rcom abeve. A section is shown in Fig. 4, there being 

five, three-phase circuit breakers for the transformer side 

of the high tension bus and at present two outgoing line 

breakers of the Westinghouse G. A. type. There are pro- 

visions for the five outgoing lines, as shown. These lines 

leave the building through roof bushings. 

LAYOUT OF EQUIPMENT STATION NO. 1. 

The electrical layout of this station consists of five 

units, each a water turbine consisting of two 39-inch Mor- 

gan Smith horizontal water wheels direct connected to a 

3750 Kva. generator. Each generator has a corresponding 

3750 Kva. 3-phase transformer for stepping up the voltage 

to 66,000, which is the transmission voltage. 

use 

Fig. 1. View or Dam anp Powrr Houses, Looxine Upstream. 

oil. The low tension oil switches are on this floor also, ar- 

ranged under the side of the gallery, but so as to be in 

sight from the switchboard. From these switches the cables 

go in separate compartments to the bus structures above 

on the gallery as shown in the plan. These compartments 

are shown on each side of the gallery, the main or 

transfer bus compartment being at the back of the gallery 

away from the switchboard, while the group buses are at 

the face of the gallery towards the generators. These bus 

compariments are of concrete with doors at points so as to 

be readily accessible. 

The transformer bays are at right angles to the enter- 
ing tracks, as shown, and by means of a transfer truck 

the transformers can be easily removed. These transform- 

ers are mounted on wheels which facilitate the removal so 

as to be in reach of the crane. The leads to the low ten- 

sion sice of the transformers come through fiber conduit 

from the switches on the main generator floor, the ducts 

being laid in the floor concrete. A 25-ton traveling crane 

rs . 

The exciting current is supplied by two 120 Kw, 125-volt 

direet current generators criven by 20-inch special Morgan 

Smith horizontal water wheels in special spiral casings. 

Each exciter generator has an induction motor coupled to 

the shaft at the opposite end from the water wheel. The 

normal speed on the exciter is 600 revolutions per minute, 

so that the induction motor is designed for 12 poles, 60 

eycles giving a synchronous speed of 600 revolutions per 

minute. The exciter is normally driven by the water wheel 

while the motor, which is connected through an oil breaker 

to the 2,300-volt auxiliary bus, thus runs at synchronous 

speed and neither gives out power to the bus nor receives 

power ‘from the bus. However, if the generator on the 

exciter water-wheel allows a variation in speed the motor 

aets as a governor and gives power to the bus when there is 

a tendeney for the exciter to speeé up and receives power 

from the bus as a motor when there is a tendency for the 

exciter speed to decrease. The motor also can drive the ex- 

citer in an emergency so that excitation is further insured. 
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Hach exciter has a capacity sufficient to excite the five main 

units when operating fully loaded at 80 per cent p. f. 

The turbine wheels have a rated output of 5400 horse- 

power when operating at 360 revolutions per minute. Tests 

on the combined unit of turbine wheel and generator have 

been taken at 109-foot head. The results of this test of 

water flow and efficiency at the switchboard are shown in 

Vig. 7, for values of kilowatts as taken at the switchboard. 

The gate openings are given below output at the switch- 

boaré on the curve sheet. The most efficient point of opera- 

tion is seen to be at 5% of full gate opening. These wheels 

are all governed by Lombard governors, which operate the 

segment controlling the butterfly gates. Hach governor 
has a complete emergency auxiliary for closing the gates 

in ease of over speed. This auxiliary is driven by a belt 

connected to the shaft of the generator. 

The generators are rated 3750 Kva, 3-phase, 60-cycle, 

360 revolutions per minute, with excitation at 125 volts. 

While this is the normal machine rating at a temperature 

rise of 35° C under continuous load, the :nachines are guar- 

anteed for 4000 Kw at SO per cent p. f. or 5070 Kva con- 

tinuously with a 50° C rise on the armamive coils and a 55° 

C rise on the fields. The efficiency of these machines are 

high, being guaranteed at 941% per cent at 3750 Kva at 80 

per cent p..f. The plotted curve in Fig. 7 shows the com- 

bined efficiency of water-wheel and generator at the switch- 

board. The generators are designed and were tested by 

the manufacturer for 100 per cent over speed for insur- 

ance against damage should the water-wheel governors fail 

to act and the water wheels run away. The guaranteed 

regulation at 3750 Kva, 100 per cent p. f. load on these 

generators is 9 per cent and at 80 per cent p. f. the regula- 

tion guaranteed is 24 per cent. At 125 per cent or normal 

load and at 80 per cent p. f. the excitation is 29 Kw. 

The revolving part of each of these generators is 9 feet 

in diameter and weighs 28 tons. The field spider or hub 

is mace of iron dises on laminations pressed on the shaft 

and bolted together. The field spool laminations are dove- 

tailed to this spider. This construction gives a high factor 

of safety for the high peripheral speeds as used. The sta- 

tionary armature of these machines slide on the base parallel 

to the shaft so that repairs can be made to any part with- 

out tearing down the machines. 
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Fig. 3. FLoor PLAN oF GENERATOR Room SHOWING TRANS- 

FORMER, SWITCHBOARD AND Bus LocaTions. 

The five transformers, one for each generator, used to 

step u pthe voltage to 66,000 volts, are 3-phase delta con- 

nected on the low tension side and star connected on the 

high tension side. These transformers are of the water 

cooled type, and each one is installed in its own compart- 

ment. Each transformer has a special thermometer con- 

nected to a bell alarm to ring when the temperature of the 

transformer reaches 75° C. As already stated, these trans- 

formers are installed in separate bays. The height from 

the wheel track to top of high tension terminals is 13 feet 

10 inches. The transformer tanks are elliptical in section 

with diameters 9 feet 5 inches and 5 feet 5 inches. Each 

transformer weighs 27 tons complete and, contains 1650 

gallons of oil. Each is equipped with a 5-inch outlet 

which is piped to the storage tank ané to the overflow to 

be used for emergency. The cooling water for each machine 

passes through three separate cooling coils in multiple, each 

eoil having been tested to a hydraulic pressure of 250 

pounds per square inch. 

The oil for the transformers can be drained into the 

storage tank and then treated. By the piping system used 

the oil from any one transformer can be pumped through a 

filter and returned to the transformer without interrupt- 

ing service on this transformer, and can be pumped from 

the storage tank through the filter press and back into the 

tank. Treated oil can be held in the tank with a capacity 

of 2500 gallons or 11% times that required for one trans- 

former. The transformers have the same normal load rat- 

ing as the generators—3750 Kya, with a temperature rise of 

35° C when using 22 gallons of water per minute. They 

can also carry 4700 Kya continuously with a temperature 

rise of 50° C with the flow of cooling water remaining the 

same. The full load efficiency on these transformers is 

98.35 per cent. 

On the high tension side of these transformers taps are _ 

brought out to give 60,000, 62,000 and 64,000 volts in addi- 

tion to 66,000 volts while on the low tension side taps are 

provided for 2090, 2150, 2230 and 2300 volts. The neutral 

of the high tension winding is brought out and groundee. 

The exeiters are shunt wound machines designed for 

operation with a Tirrill regulator. This regulator oper- 
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ates by rapidly cutting out the resistance in the exciter 

field by means of contacts operated by magnets controlled 

by a floating main contact which is in turn operated by a 

potential coil of bus voltage. For operation with this type 

of regulator the exciter field voltage at normal must be such 

that inserting about three times the field resistance in the 

field cireuit will lower the voltage to about 20 per cent of 

normal in a few seconds. In other words, the exciter is 

working on: a steep portion of the saturation curve and re- 

sponds quickly to changes of field current. With the Tir- 

rill regulator acting on the exciter fields to hold constant 

bus voltage and with the induction motors connected to the 

exciter shafts regulating the speed of the exciter, the volt- 

age of the system is held absolutely constant. 
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The exciters are connected at the switchboard so as to 

operate on one of two sets of buses. There is a common 

negative bus and two positives so that one exciter can work 

on one bus and one on the other. The generator fields are 

connected so that they can be thrown on either bus ane in 

this way two sets of generators could be used operating dif- 

ferent lines independently of each other. In fact, the sta- 

tion itself can be operated in two independent sections. The 

two exciters can be operated in parallel controlled by the 

Tirrill regulator. The circuit breakers on the exciters are 

not operated by an overload trip, but are tripped by a re- 

verse current relay. 

BUS ARRANGEMENT AND SWITCHING EQUIPMENT. 
The layout of the station is shown in Fig. 6 and is 

of the ring bus arrangement. It can be seen that each gen- 

erator is connected to its own group bus from which connec- 

tions are made to the main back bus or transfer bus and 

also to the’ transformer corresponding to the generator. 

By means of the transfer bus all generators can be oper- 

ated with any transformer. Thus, if No. 1 generator should 

break down, No. 1 transformer could still be operated from 

the transfer bus. In the same way, if No. 1 transformer 

should break down, No. 1 generator could still be operated 

through the transfer bus. 

On the high tension side of the transformers, the leads 

go through oil circuit breakers to the high tension bus. 

This high tension bus can be divided so that the station can 

be operated in two sections with generators paralleled on 

the high tension side only by having the generators work- 

ing through the individual transformers or else the genera- 

tors can all be in parallel on the transfer bus and each half 

of the high tension bus will have full station capacity behind 

it. At present one transmission line is taken from each 

half of the high tension bus to the Cleveland switching sta- 

tion. 

The station auxiliary bus is connected to the transform- 
er bus through a Westinghouse type “C” automatic oil 

switch with inverse time limit relays. From this auxiliary 

bus are fed the station lighting and A. C. motor equipment 

for air compressor and filter press as well as the exciter 

motors. The main transfer bus supplies the potential for 

the A. C. coil of the Tirrill regulator. 

THE SWITCHBOARD ARRANGEMENT. 
The switchboard is of natural black slate and consists of 

eighteen panels arrangec as follows: One d.c. auxiliary 

panel; 2 exciter panels; 2 exciter motor panels; 1 station 

auxiliary bus panel; five generator and five transformer 

View or High Tension Room. 

The d.c. auxiliary panel con- 

Fig. 5. 

panels, and 1 battery panel. 

tains 800 ampere circuit breakers with switches, by which 

125 volts d.c. can be thrown on the operating bus for the 

gate hoist motors or for the crane. The gate hoist buses can 

also be thrown on the battery circuit. The regulator panel 

contains the Tirrill regulator with the operating hand wheel 

for the equalizer resistance between the two exciters. 

The exciter panels are each equipped with shunt trip 

cireuit breakers operated by a reverse current relay. The 

knife switches are connected so that the negative lead from 

the exciter is thrown on a common negative bus while the - 

positive lead can be thrown on either of two buses so that 

there can be two independent exciting sources. Each panel 

contains a 150 voltmeter and 1500 ammeter. 

Qs a 7 iy 
Scans s i & 
aa et c 

D 

as, 

Stotion Aux 
Bus 

oe = 

LEGEND. 
= Of Switch. 

or a: Con Tet - Disconnecting Switch, 
iv ee? Gre LA = Lightning Arrestor 

sh (eS elatentd AND Bus ARRANGEMENT AT STATION 

No. 1. 



ELECTRICAL ENGINEERING Apri, 1913. 
(Formerly Southern Wlectrician) 

The exciter motor panels contain each a 60 ampere meter 

and a zero center indicating wattmeter. This wattmeter in- 

dicates whether the exciter motor is Celivering power as a 

generator or receiving power as a motor. These motors 

each have a 400 watthour integrating meter mounted sep- 

arately behind the switchboard over the concrete bus compart- 

ment. On the exciter motor panels are the control switches 

for the water-wheel governor and for the type “B” Westing- 

house oil switches by which the exciter motors are connected 

to the auxiliary bus. These switches are non-automatie, 

but an indicating lamp on the panel is lighted by an over- 

Each 

motor panel also contains the control switch for operating 

load relay when an overload results on the motor. 

its exciter turbine headgate. 

The A.C. station auxiliary panel contains the control 

handles for the type’ “C” automatic oil switch which con- 

nects the auxiliary bus to the back bus and the control 

handle for the automatic type “B” oil switch controlling the 

transformers for power to station auxiliaries. Both switches 

have inverse time limit relays set to trip the switches. 

Switches for the auxiliary station feeders are also on this 

panel. These double pole switches are also mace so that 

these feeders can bé thrown on the d.e. cireuits in case of 

emergency. ; 

The generator panels are each equipped with a single 

pole double throw field switch for throwing the generator 
ficld to the positive bus, the other end of the field being 

tied to the negative through, the generator rheostat. There 
is also the master switch for the individual governor con- 
trol with control switches for operating the solenoid oper- 

ated oil switches—between generator group and transform- 

ers, between group bus and generator ané@ between group 

bus and transfer bus. Each generator panel has a field 

ammeter to read 400 amperes at full scale—a power fac- 

tor meter—a polyphase indicating wattmeter with 6,000 

kw. scale and one ammeter with a full scale-of 1,600 am- 

peres. This ammeter reads the resultant eurrent in the 

common connections of the two eurrent transformers that 

are used to read current in the 3-phase cireuit and to sup- 
ply the wattmeters. At the controi switch for the generator 

breaker is the synchronizing receptacles. In synchronizing 

two plugs are used as will be described. For each generator 

there is a 6,000 watthour integrating meter mounted behind 
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the switchboard on the bus compartment ané also an indi- 

eating recording wattmeter. 
Hach transformer panel contains three ammeters to read 

the current for the three phases. This panel also contains 

the high and low tension transformer oil switch controllers. 

There is also on each transformer panel a voltmeter plug 

going to the voltmeter on a swinging bracket so that volt- 

age can be read when synchronizing. There is also a syn- 

chronizing plug. In synchronizing a generator, the syn- 

chronizing can be done with the transfer’ bus or with the 

low tension side of the transformer. There are two plugs 

which turn in opposite directions in the receptacle. The 

plug for the running machine makes contact to one side of 

the synchroseope. The closing coil of the solenoid operated 

oil switch acts through a set of contacts in the synehroniz- 

Hires s. Roor Busurycs For Ourgorne Lrxzs. 
ing receptacle. The plug for the incoming machine thus 
has to be in before the generator switch can be closed. This 
insures care in bringing the machines into synchronism. 
The low tension transformer switches are automatic and 
synchronizing is naturally done through this switeh, back 
to the generator after which the oil switch between the 
group bus and main transfer bus is closed. This means 
of course that the generator and transformer are worked 
together as units when possible. If a generator is used 
alone without its transformer it is synchronized directly 
with the transfer bus. The outgoing line switch control ‘is 
on the panel of the transformer which corresponds to the 
location of the outgoing line oil switch in the high tension 
room. 

The battery panel contains the switches for controlling 
the battery charging generator and its driving motor and 
also the switches which control the voltage supply to the 
control mechanism and indicating devices. There is a 75 
ampere meter for reading battery discharge ané there is also 
a 75 ampere zero center meter for use when charging. The 
voltmeter used with the battery is mounted on the swinging 
bracket at the end of the board next to the battery panel. 
From this panel the supply buses for the operating sole- 
noids are taken and also the bell alarm relay is located at 
the back of this panel and connected to the relay bus. 

There are two swinging brackets—one at each end of the 
board. At the end of the board next to the Tirrill regula- 
tor are two voltmeters, one bus and one incoming machine 
or transfer voltage. The frequency meter is connecteé to 
the machine voltmeter leads so that voltage and frequency 
are both read when the plug is inserted for any machine. 
At the battery end of the switchboard on the swinging 
bracket are the synchroscope, battery voltmeter and another 

a a i 
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voltmeter calibrated in tenths and also in feet to show the 
position of the head gates. : 

The switchboard is complete with mimic bus which shows 
complete layout from generator to outgoing lines. Each 
oil switch has indicating lamps to show red when switch is 
closed and green when switch is open. The disconnecting 
switches are shown also so that the operator has the com- 
plete station layout ane condition of apparatus placed be- 
fore him. The little single pole double throw switch con- 
trolling the head gates has red and green indicating lamps, 
red showing the gate to be open and penstocks filled. 

STATION LIGHTING. 
The station lighting throughout is at 110 volts with a 

double throw switch on the auxiliary panel so that the lights 
can also be thrown on the exciter circuit. From the switch 
at the board the cireuits go to a panel box at the end of 
the switchboard from which the generator floor circuits feed. 
Another panel box located in the hall at the opposite end 
of the room contains the distributing switches for the high 
tension room ane the transformer bays. In the main build- 
ing the lighting is by an ornamental bracket at each pillar. 
Each bracket contains two 100-watt tungsten lamps. Over 

the switchboard the tubular lamps are operated direct from 

the battery. At each end of the switchboard is an orna- 

mental pedestal with three lamps. These lamps are wired 

to a no-voltage relay on the back of the auxiliary panel. 

This relay throws the pedestal lights on the battery in case 

of failure of voltage on the station auxiliary bus so that 

the switchboard is lighted in case of an emergency. 
The battery for operating the control circuits consists 

of 52 cells with a normal eight-hour rating of 20 amperes. 

The charging generator set is located on the generator 

floor at the end under the switchboard gallery. 

ARRANGEMENT OF CABLES AND WIRING. 

From the main generator, the 2,300-volt lines go through 

25-inch fiber conduit direct to the generator switch which 

is the Westinghouse type “E.” Each line consists of 2- 

750,000 em varnish cambric lead covered eable laid in singe 

ducts. From this oil switch the lines go through discon- 

necting switches to the group bus. From the group bus the 

lines go to the disconnecting switches and then to the trans- 

former low tension oil switch. From this type “C” West- 

inghouse oil switch the leads go to the low tension side of 

the transformer direct through the fiber conduit. The 

transformer leads are the same size as the generator leads 

and each cable is laid in its own duct. Where the cables 

pass through the manholes they are wrapped with asbestos 

to prevent injury to the cable sheath from mechanical 

forces or from induced currents in the sheathing. This 

type “C” switch is the only automatie switch in the main 

power circuits. 

From the group bus the cables for the tie to the back 

bus pass through disconnecting switches to another type 

“WH” oil switch and again through disconnecting switches 

to the back of transfer bus. All fiber conduit for generator 

cables are laid in the floor concrete. 
From the high tension side of the transformers, the 

neutral lead goes direct to ground. The three line leads are 

_ of copper tubing and go from the transformers direct to 
the high tension transformer switch. From this switch 

(type G. A. Westinghouse) the leads pass through discon- 

necting switches to the high tension bus. The incoming 

leads are mounted on the 66,000-volt 3-petticoat Mershon 
type insulators. The disconnecting switches are mounted on 

channel iron supports by iron clamps cemented to the insu- 

lator heads. The high tension bus is supported by pin type 
insulators from the steel truss work. The three buses are 
horizontal so that the incoming leads and outgoing leads 
are supported above the bus by insulators hung from the 
roof purlins. The outgoing line cireuit breakers have dis- 
connecting switches between the outgoing line and breaker 

and between buses and breaker. Outside of the line dis- 

connecting switches are the choke coils from which the line 
passes to the roof bushings an@ out to the towers which are 
located at the side of the high tension room. 

Fic. 9. Nort Enp or Station SHow1ne Oureowe Lines 

Leavine High Tension Room, Ligurnrna ARRESTERS 

SHown at Sipe BeEtow. 

Just outside the roof bushing, the taps for the lightning 

arresters are taken. These taps go down the side of the 

building to the horn gaps of the electrolytic arrestors. These 

arrestors are of the three-tank type used with grounded 

neutrals—one complete arrestor being used for each out- 

going line. These lightning arresters have seen hard serv- 

ice during their year of operation. The section of country 

covered by the Tennessee Power Company’s lines is sub- 

ject to very severe lightning storms, and during the sum- 

mer months the arresters have had very severe service. 

Hach tank contains 150 aluminum trays separated by poree- 

lain spacers and filled with an aluminum electrolyte. The 

electrolyte in one tray makes contact with the next tray 

above it. This electrolyte has a slight surface film of alumi- 

num which will break down at about 320 volts. When a cur- 

rent then passes, this film reforms due to the current and the 

potential per tray has to increase again beyond the break- 

down voltage before the arrester will again discharge. These 

arrestors are thus pop-valves for the system. 

HEAD GATE CONTROL. 

The motors operating the gear trains for the penstock 

head gates can be operated from the switchboard or from 

the top o fthe dam. The main penstock gates have 11 Hp. 

compound wound d.c. motors, while the exciter gates are op- 

erated by 5-horsepower omtors of the same type. For each 

motor there is a panel mounted on top of the dam. The 

supply for these motors is taken from the switchboard by 

a ‘pair of buses which run the length of the dam between 

penstocks. The supply to the motors is made by four con- 

tactors which operate in pairs, one pair used in raising and 

one pair in lowering the gate. The operating coils for the 

contactors are controlled by a single pole double throw 

switch. The middle point of this switch is connected to the 

positive bus and from this switch the cireuit passes through 

the energizing contactor or coils through the limit switch to 
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STRUCTION. 

This limit switch consists of a pair of slid- 

ing contacts which are operated by a worm gear and are 

set to open the closing contactors when the gate is almost 

closed and also opens the opening contactors when the gate 

is almost open. In this way there is no jamming of the 

gates. The brake coils for the motor are directly in series 

and the brake releases when current is thrown on the motor 

and closes when the contactors gpen. By this method there 

are no auxiliary relays or jam magnets to become inopera- 

tive and the worst condition could be only the blowing of 

the fuses, which are in each individual motor cireuit. The 

same gear that operates the limit switch also has a set of 

sliding contacts which make contact with a series of but- 

tons going to a resistance connected directly across the 

positive and negative buses. This sliding contact has a lead 

going back to the voltmeter at the board which is eali- 

brated to show gate position. This connection of motors 

requires only three small leads to go to the switchboard from 

each gate motor, one to the indicating device and two to the 

single pole double throw control switch. 

TRANSMISSION LINE. 

As shown on the plan of the building, the high tension 

room has its long axis at right angles to dam. The lines 

going out from the roof bushings, go out parallel to the 

dam to dead enc towers located on the side of the hill. The 

lines are arranged flat from the roof bushings to these 

towers and form an outside bus. The transmission lines 

come from the main towers parallel to the high tension 

room and are anchored to the dam by suspension insulators 

formed of 5 dises anchored to the dam. The connections 

are made by vertical jumpers to the overhead wires coming 

from the roof bushings. 

From the station the two lines go on separate double 

cireuit Milliken towers until the Ocoee river is crossed, af- 

ter which wooden poles are used with wish-bone crossarms. 

The poles are 40-foot standard height with spacing of wires 

at end of wish-bone 6, 8 and 10 feet. The two circuits are 

of No. 1/0 copper. The standard wish-bone construction 

lends itself readily to transposition and angles by the use 

of a third arm, as shown. The insulators as used are four 

10-inch dises in series. These dises are the Ohio Brass sus- 

the negative. 
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pension type, each dise having a flashover voltage of 75-80 

kilovolts and a high efficiency. Each po'’e line earries a 

ground wire of No. 8 copper clad steel wire supported on 

the pole top by low voltage insulators. This wire is ground- 

ed about every fourth pole. The pole spacing is approxi- 

mately 35 to the mile. 

CLEVELAND SWITCHING STATION. 

The Cleveland switching station forms the real load cen- 

ter of the system and from this point the lines radiate to 

the different cities. The station is situated about one mile 

from Cleveland, and thus gives it the following distances: 

14 miles from Parksville; 26 miles from Chattanooga; 69 

miles from Rome, Ga., and 85 miles from Knoxville. From 

the switching station two lines go to Chattanooga, one to 

Rome, Ga.; one to Knoxville and one to Clevelane. As the 

Cleve‘and line is tied in with one of the Chattanooga lines 

just outside of the switching station, there are really two 

incoming lines and four outgoing lines to this station. The 

Knoxville line feeds Athens, Tenn., Lenoir City and Sweet- 

water. 

As the name indicates, this station is simply a switch- 

ing station. The incoming lines enter through roof bush- 

ings and go to a disconnecting switch and then to a 66,000- 

volt G. A. oil breaker through another disconnecting switch 

to the roof bushings to the bus. This process is reversed 

for the outgoing line, the cireuit being from bus to roof 

bushing to disconnecting switch to oil breaker to discon- 

necting switch to roof bushing to line. The high tension 

buses are located on the roof ane consist of .84-inch copper 

tubing mounted on pin type 66,000-volt insulators on a 

steel framework. This bus can be divided by a tie bus 

switeh. One line from Parksville feeds each half of the bus 

so that at any time it is considered advisable the two ties 

of the station ean be operated separately. 

The operation of the oil cireuit breakers is handled by 

remote control from the Cleveland power house, which is 

OF THE 
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Discormecting 

Switch 

Fie. 12. Srcrion oF CLEVELAND, TENN., SWITCHING 

STATION. 

also a steam auxiliary of the Tennessee Power Company. 

There is a panel installed in the Cleveland power house with 

operating handles for each switch at the switching station. 

Each switch has its indicating lights to indicate whether 

the switches are open or closed. The operating wires are 

brought from the Cleveland switch house through a 26 con- 

ductor cable suspended on poles, between the Cleveland 

switching station and Cleveland. The solenoid operated 

high tension circuit breakers are thus operated at a distance 

of one mile from their location. 

The building itself is 30 feet wide by 90 feet long and 

about 18 feet high. It is brick with a concrete roof and 

tar paper and gravel covering. The roof bushings (42 in 

number) are sent in forms made in the roof concrete with 

the anchor bolts set in the concrete. These points are then 

covered with tar and are waterproof in every way. The oil 

switches are set parallel to the long axis of the building so 

that the electrical circuit is through the building at its 

narrowest diameter. The tie bus breakers are at right 

angles to the other breakers so that the buses can continue 

direct through these oil breakers. The disconnecting 

switches are manually operated and give a 30-inch break. 

The roof bushings are all Ohio Brass Company’s No. 

10657. 

At the present time, the Tennessee Power Company 1s 

giving highly satisfactory service and cheap power to the 

Chattanooga Railway & Light Company, as well as to 

Mig, 13. Types or 2300 Vour Om SwitCHEs. 

Rome, Knoxville, Athens, Tenn., Sweetwater, Lenoir City 

and Cleveland. With the present development there is to 

be linked the new 30,000 kw. development eight miles above 

Parksville on the Ocoee. This will be ready about June 1, 

1913. After that, there are two other stations of equal 

capacity or greater capacity, to be developed, which will 

make the Tennessee Power Company one of the largest 

systems in the South, and will furnish Eastern Tennessee 

with an unlimited supply of power. A transmission line is 

in process of construction to Nashville, and will be ready 

when the No. 2 station goes into operation. 

The entire development at Parksville was done by J. G. 

White & Company, and the work at Caney Creek, now 

nearing completion, is being done by the same company. 

Convention of Tri-State Water & Light Association. 
The Tri-State Water & Light Association will hold its 

second annual convention at Charlotte April 15 and 16. 

This association was organized June 28, 1911, and now has 

an active membership of superintendents and managers of 

waterworks systems and electric light plants, of about 50 

in the states of North and South Carolina and Georgia. The 

association has the support of manufacturers and dealers in 

supplies for these departments through associate member- 

ships. 

The object of this association is to bring together those 

in charge of municipal plants for the discussion of common 

yroblems anc the promotion of economy, efficiency and uni- 

formity of operation of electric plants and pumping sta- 

tions, as well as for furthering the interests of consumer and 

supplier. At the convention held in 1912 an interesting 

program was carried out and enough interest created in the 

work of the body to assure a much more successful meet- 

ing this year. An elaborate program is planned for the 

coming convention, including papers on important topies to 

ke presented by influential men connected with the 

departments of the different cities and by representatives 

from the manufacturing companies. 

The program will include addresses as follows: ‘Con- 

servation of Purity of Public Water Supply,” by J. L. Lud- 

lew, of Winston-Salem; “Preventable Economie Losses in 

the Operation of a Boiler Plant,” by M. F. Corbin, Phila- 

delphia, Pa.; “The Effect of Purification of Water Supply 

on Health of Community,’ by G. H. White, of Columbia, 

8. C.; “Fire Prevention and Fire Protection,” by A. M. 

Schoen, Atlanta, Ga. An address on a lighting subject will 

be given, the subject and speaker as yet not being an- 

nouneed. 

The following officers have served during the past year 

ane will retire in favor of others to be elected at the com- 

ing convention. President W. F. Stieglitz, commissioner 

of publie works, Columbia, S. C.; first vice-president, W. E. 

Vest, superintendent water and light plant, Charlotte, N. 

C.; second vice-president, George Hubbard, superintendent 

water and light plant, Monroe, Ga.; third vice-president, 

B. F. Erwin, president Hersey Manufacturing Company, 

Atlanta, Ga.; seeretary-treasurer, J. W. Neave, superin- 

tendent water and light plant, Salisbury, N. C. According 

to the constitution of the association the first vice-president 

is advanced to president. It is therefore expected that 

W. E. Vest will serve during the coming year. He is a man 

of much experience and capability and will ably continue 

the work of Mr. Stieglitz, who is said to be the father of 

the movement, and who by special request has served as its 

president since its organization. 
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Tite Design of Steam Power Plants 
(Contributed Exclusively to EuecrricaL ENGINEERING). 

BY EARL F. SCOTT, M. E., MEMBER A. S. M. E.. MECHANICAL ENGINEER, ATLANTA, GA. 

Section 1. Selection of Sizes of Units and Specifi- 
cations of Apparatus. 

* THIS series of articles the writer will discuss the 

details of the design of small steam plants, those with 

a capacity ranging from one to five thousand kilowatts. 

The subjects and conditions under which they will be treated 

are explained in the foot note below. The articles will dis- 

cuss the mechanical and steam end of the different plants 

and not attempt to develop the electrical end. 

In connection with such plants as the writer has in mind, 

the mechanical end begins at a certain fixed point and ex- 

tends in one direction, while the electrical portion extends 

in the opposite direction. However, use may be made of 

motor drives in connection with the power house machinery 

where desirable, merely as prime movers, but no attention 

will be paid to the design of equipment, beyond the efficien- 

cies such machines may have over steam driven machines. 

As already stated, definite examples as far as possible 

representing actual cases will be used for illustrations. The 

first design will be a 2,000 kilowatt power plant furnishing 

light and power in a small municipality as well as furnish- 

ing current for manufacturing purposes. The first and prin- 

cipal item to consider is a plant where continuous service 

may be obtained as this is the first question a customer 
will ask when an attempt is made to sell power or current 

to him. Since continuity of service is the prime factor in 
cur plant, we must divide the capacity of 2,000 kilowatts 
into such sizes of machines that the station will not be erip- 

Note: In a series of articles, of which this is the first, the 
writer proposes to present the fundamental principles upon 
which the good design of a steam power plant should be based. 
He does not claim to present any undiscovered rules or engineer- 
ing principles, but will emphasize the important considerations 
and their relative bearing on each other in the design of the 

plant in order that the combined economy may be the highest at 
the least possible expense. Further, little if any of the basic 
theory will be presented or formulas or factors explained in such 

detail as to require a mathematical discussion. The writer will 

stand in the position of a consulting engineer throughout this 

series, presenting to the best of his ability the design of a par- 

ticular power plant equipment from the standpoints that he has 

found, through his experience, economical in first cost of appara- 

tus, installation, and operation. On account of the position he 

will thus assume, the reader may consider, therefore, that all 

data has been carefully weighed and is in accordance with the 

best engineering theory and practice. Such data can be checked 

by referring to any of the standard text books available and to 

the note books of consulting engineers who have collected other 

similar information. 

The method of treatment in these articles may be open to 

criticism by the severely analytical reader in that certain details 

are excluded from the statement of conditions under which the 

plant is designed. For instance, no load curve is presented from 

which to determine economy of operation and to select sizes of 

units which would undoubtedly be the writer’s method of ap- 

proach, were he to undertake the design of a particular station 

where he could secure all of the details necessary. As a reason 

for the method of treatment in these articles, the writer desires 

to emphasize the fact that in what he shall present, strict adher- 

ence will be made, first to methods in power plant design, and 

second to an interpretation of these methods, enabling the engi- 

neer to select apparatus for a steam plant, prepare the spécifica- 

tions that are necessary and only such, and to analyze bids when 

purchasing the apparatus, and finally, to install the apparatus 

for best efficiency and economy. The many details referred to 

will of necessity bring in assumptions of one kind and another 

and would prevent giving the true importance to the essential 

pled when any one machine may be out for repairs. Also, 
we must consider such sizes of machines that we may ope- 
rate the plant on light day loads without being compelled 
to run the large units at much less than full capacity. We 
will therefore assume that the plant has a normal load of 
1,500 kilowatts for 10 hours each day, during the hours of 
7 a.m. to 6 p.m. From 6 p. m. to 12 p- m. 1,000 kilo- 
watts. From 12 p. m. until 7 a. m. 600 kilowatts. These 
loads are selected as nearly as might be expected under 
such actual conditions. 

By studying the conditions, it will be observed that the 
following machines will operate in combination and give 
good results: one 1,000 kilowatt turbo-generator and two 
500-kilowatt turbo-generators. With these machines we 
may make the following combinations: The 1,000 and 500 
together will give 1,500 kilowatts with one 500- 
kilowatts for repairs. Two 500-kilowatt machines in 
operation will leave a period from 6 p. m. to 7 a. m. for 
repairs on the 1,000-kilowatt machine. It will also be noted 
with these combinations that the machines will be running 
at full rated capacity, which is the most economical eondi- 
tion. The overload capacity of the machines will further 
care for any peak loads. 

We have now decided on the size of units to purchase. 
The next consideration is the specifications covering these 
machines. In preparing a specification for any machine, it 
is best not to limit the manufacturer by too rigid guarantees, 
as Such guarantees will force machinery builders into making 

parts of the design, were it carried out in any other way than 
outlined. As already mentioned, the writer’s experience will 
form the basis for adjustment of the minor details to the im- 
portant ones, so that the latter will be presented in their true 
proportion and significance, from the standpoint of actual design 
and construction. In what follows, therefore, there will be no 
pose at designing a plant with erection details or designing a 
plant to prove that the well established theory on which design 
is based is correct, but to design a plant in such a way as to 
furnish the mechanical and electrical engineer who knows his 
conditions, whether in mill, factory or central station, a basis 
upon which to work out his own problems, or at least to know 
how they can best be attacked by competent engineers and the 
design made, the apparatus purchased, and the plant installed 
with a reasonable assurance that it will operate as originally 
supposed, f 

The order in which the subjects will be treated and the con- 
ditions under which they will be worked out in separate articles 
as far as possible, are as follows: (1) The selection of the 
proper sizes of apparatus with sufficient specifications on each 
machine to force the manufcaturer to bid on the type of machinery 
desired, but sufficiently open to allow each machinery builder 
to bid on his particular type of machine. (2) In the second arti- 
cle it will be assumed that bids have been received from the 
several bidders. ‘An analysis will then be made of the merits of 
each bid, and the machinery to be installed in the particular plant 
decided upon. In selecting this machinery, the names of mann- 
facturers will not be given, although specific designs will be re- 
ferred to, so that there will be no reason for partiality to be 
shown. (3) In the third article, the machinery will have been 
selected and the discussion on the layout of the plant will be 
taken up, showing plans and elevation, and giving a discussion of 

the best arrangement of machinery for the best results. This 

layout will also show the detail pipe arrangement. (4) In this 

article the writer will take up the specification of the pipe work 

and the other small apparatus that may be required in econnec- 

tion with the plant, but not included in the specification. (5) The 

fifth and final article will be devoted to a discussion of the fin- 
ished plant as a whole. 
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special machinery, which necessarily the purchaser must pay 

for. Therefore, it is advisable to prepare specifications in 

such a manner as to force the builder to come up to standard 

guarantees but permit them to specify in their detailed pro- 

position just what they will furnish. It will be necessary, 

however, for the owner or purehaser to give some conditions, 

natural or otherwise, that may govern the machinery selec- 

tion. With this in view, we will give what may be con- 

sidered location of plant and natural advantages. 

The size of the plant under consideration has been given 

and a site has been selected where plenty of good water 

may be obtained for condensing purposes, and boiler feed 

water. Also the location of the plant is such that it may 

be reached by a railroad side track for hauling coal. 

The necessary considerations in the specification from 

which we may purchase machinery are as follows: 

TURBINES. So far as the generator is concerned, we 

will only mention the type we will require: or this service, 

alternating current, 3-phase, 60-cycle, 2,300 volts will be 

considered advisable for the lighting and power demands. 

The sizes of the units have been selected above, and what 

may be said here will apply to all machines. Either a low 

or a high-speed machine must be selected. Practice. will 

show that moderate and high speeds are being installed in 

the newest plants. A speed of 3,600 revolutions per minute 

will then be specified. 

Tn order to furnish lighting service of the highest charac- 

ter, it will be necessary to secure machines that will be con- 

stant in speed. Therefore it is important that the builder 

furnish a‘ machine with a turbine that will con- 

trol within 2 or 3 per cent. Next, it is important that 

the guarantees on the different makes of machines be 

brought out in the manufacturers’ proposal. For instance, 

they should state what amount of commercially dry steam 

at the operating conditions given, will be required per kilo- 

watt or brake horsepower. This should show the guarantees 

at 1-4, 1-2, 3-4, full load and 25 per cent overload. Also 

the temperature rise of the generator should be specified for 

the machine operating at a 25 per cent continuous overload, 

also 50 per cent overload for short periods. As to the de- 

tails of the machine, such as bearings, oiling devices and 

other parts, nothing should be said in the specifications fur- 

ther than to require the manufacturer to bring out these 

points in full in his detail specification, so that a thorough 

comparison can be made of the several machines. 

With this explanation of the selection of the turbines, 

we will now tabulate these requirements into a short speci- 

fication : 
SPECIFICATIONS FOR TURBINES. 

SIZES. One 1,000-kilowatt turbo-generator, and two 500- 

kilowatt turbo-generators. Each machine to produce these rat- 

ings at normal load, the maximum load to be 25 per cent above 

normal rating for continuous service. 

OPERATING CONDITIONS. Turbine to give normal rating 

when furnished with commercially dry steam @ 150 pounds pres- 

sure at boiler (gauge) and 150 degrees superheat at throttle of 

turbine. A 27 3-4 inch vacuum to be maintained at point beneath 

turbine when barometer is 29.92 inches (mercury col). 

CONTROL. The machines shall govern the speed within 2 per 

cent when running at all loads. 
DETAILS. A detail specification shall accompany each bid 

giving in full a description of the machines with drawings show- 

ing outlines of the machines. Also working drawings shall be 

furnished as soon as practical, after contract is awarded. 

EXCITER SETS. It will be necessary to secure exciter 

sets for the alternators to suit the conditions and types of 

machines; therefore, it will be in order to prepare a speci- 

fication covering same. It is not good economy to run a 

steam driven exciter set continuously as the steam con- 

sumption is high. On the other hand, we can not start up 
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on a motor driven set. Therefore, we will select one of 

each, the steam-driven set to be used for starting up and 

also for lighting the plant, when the other machinery might 

be shut down, the motor-driven unit being for continuous 

service. Each set should be large enough to excite the full 

eapacity of the plant, say at 1,500 kilowatts, when running 

at normal load, and the overload capacity of the exciters 

would eare for the overload of the machines. 

SPECIFICATION FOR EXCITERS. 

There shall be two exciter sets—one steam-driven and the other 

motor-driven. 

CAPACITY HPLECTRIC-DRIVEN UNIT. The exciter shall be 

of sufficient capacity to excite the full capacity of the plant at 

1,500 kilowatts plus a lighting capacity sufficient to light the 

plant with 50 40-watt lamps ‘The generator to be driven by a 

direct connected synchronous motor mounted on an extended 

base with flexible coupling connecting same. The motor to be 

designed to run on current furnished by plant. A detail specifi- 

cation to be furnished covering the unit. 

STEAM-DRIVEN UNIT. There shall also 

steam-driven exciter set with a capacity the same as mentioned 

for the electric-driven set. This unit shall be driven by a non- 

condensing steam turbine direct connected to the exciter and 

mounted on ‘an extended base. A full specification covering 

the details of the turbine shall be furnished, giving full charac‘er- 

istics of the machine. 

BOILER EQUIPMENT. The first 

connection with boilers is the sizes that will be required. In 

order to determine these sizes we must go back a step. It 

has been found that the normal load developed will be 

1,500 kilowatts. We can assume under the operating con- 

ditions, that it will require 22 pounds of steam per hour per 

kilowatt developed. Therefore, we will require a 0.11 of 

1500 & 22 = 33,000 pounds of steam per hour to operate 

the turbines on average load. 

An additional amount of steam for the auxiliary ma- 

chinery, such as boiler feed pumps and condensers, must 

be provided for if it is decided to install this apparatus 

steam driven. It is good practice to figure about 

10 per cent of the turbine consumption to run the auxili- 

aries. On this basis it is found that the steam required is 

33,000 pounds plus 3,300 pounds, equals 36,300 pounds of 

steam per hour. After we have proceeded further with the 

discussion of auxiliaries we will check back on the assump- 

tion of 10 per cent for auxiliaries and if too great a dis- 

crepancy is found the figures will be revised. This cannot 

be done at this point, as we are not ready to figure the 

actual steam required for the auxiliary machinery. 

The next determination is the boiler horsepower required 

for the plant. A boiler horsepower is the work represented 

in evaporating 30 pounds of water into steam from 100 

degrees feedwater temperature to steam at 70 pounds pres- 

sure, or 344% pounds of water evaporated from and at 212 

degrees temperature of feed water. Thus, 36,300 divided by 

30 equals 1210 boiler horsepower. Therefore, we will re- 

quire 1210 boiler horsepower in boilers for the plant when 

developing 1,500 kilowatts. It will be necessary to divide 

the boiler capacity up into units of practical sizes. In 

selecting the boilers it is good practice to arrange the units 

in such a manner that we may always have one unit in re- 

serve for repairs, ete. With this in view, we will select four 

400-horsepower units which will give 1,200 boiler horsepower 

and one unit for reserve. 

Having determined the size of units required, we next 

determine the type of boiler to install. From the service 

required of the boilers and the size selected, it is almost im- 

perative to decide on the water tube type for the plant. In 

addition to this, for the nature of the plant discussed, the 

water tube boiler is the proper type to select. In regard 

to type of specifications the same remarks apply to the 

be furnished one 

consideration in 
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selection of boilers as to the selection of turbines. That is, 

let the manufacturers bring out the good points of each 

boiler in their proposition. With this in mind it will only 

be necessary to give the governing conditions which may ap- 

ply to any first class water tube boiler. 
SPECIFICATIONS FOR BOILERS. 

SERVICE. Lach boiler must be designed to deliver steam at 

150 pounds (gauge) pressure, and 150 degrees superheat (see 

superheaters). 

CAPACITY. Bach unit shall be capable of developing 400 

boiler horsepower, based on 30 pounds of water evaporated from 

100 degrees temperature into steam at 70 pounds gage pressure. 

HEATING SURFACE. Each unit shall also be based on 10 

square feet of heating surface per horsepower. The ratio of grate 

surface to heating surface shall be such as to permit the use of 

run of mine Bituminous coal. 

UNITS. There shall be four units each 400 horsepower ca- 

pacity. 

SUPERHEATDER. Fach boiler shall be fitted with an inter- 

nally fired superheater capable of superheating the full steam 

eapacity of the boiler 150 degrees. 

ACCESSORIES. Bach boiler shall be fitted with proper safety 

valves, blowoff valves, gages,, water columns and firing tools. 

Each proposal to name in detail just what will be furnished with 

each boiler. 

DRAWINGS. The manufacturer will be required to furnish 

full working plans of the boiler setting and foundations. 

BOILER BPRECTING. The manufacturer shall submit the 

price based on boilers erected on foundations furnished by own- 

ers. 

BRICKWORK. The purchaser shall furnish all fire and com- 

mon brick for the boiler setting, furnish all labor and other 

materials for the brick work, but the manufacturer must furnish 

a compe.eat erecting man ‘o supervise the brick setting. 

By pieparing the specifications as noted above, we give 

the salient points required to enable and require responsible 

boiler manufacturers to bid on the boilers required, while 

on the other hand, we have left the specifications open so 

as to get full benefit of competition and still be in a position 

where we can make a final selection from the units of the 

different boilers offered by studying the propositions. 

The next step will be to select the size of boiler feed 

pumps and prepare specifications for same. The first de- 

termination is the amount of water that will be handled 

by the pump. From the boiler calculations we have found 

that 36,300 pounds of water (steam) per hour will be re- 

quired to run the plant. Reducing this to gallons per min- 

ute we find 36,300  .002 — 72.6 gallons per minute re- 

quired. Having determined the amount of water per minute 

we can prepare a pump specification. 
SPECIFICATIONS FOR PUMPS. 

PUMP CAPACITY. Two pumps, each large enough to de- 

liver 75 gallons of hot (210 Gegrees) water per minute when run- 

ning at a piston speed not to exceed 60 feet per minute, are re- 

quired. The velocity of water through the ports of the pumps 

shall not exceed 250 feet per minute. 

TYPE OF PUMP. Pach pump shall be of the duplex pattern, 

inside packed plunger type. It shall be fitted with rubber valves 

suitable for hot water service. 

SERVICE OF PUMP. Bach pump must be capable of pump- 

ing against a pressure of 200 pounds of water pressure when 

furnished with steam at 150 pounds pressure. 

DETAILS. Detail specifications with illustrations must be fur- 

nished. ; 

In selecting the pumps we could have specified a particu- 

lar size of pump, as we have been definite in our piston 

speed. Had this been done, it would have been necessary 

for each manufacturer to submit prices on the one size and 

thus not provide for the chance that some other condition 

might influence a more favorable price. Therefore, with 

the above specification, all that will be necessary is to check 

up the detailed proposals to see if they come up to the 

specification and select the one best suited to conditions, con- 
sidering price. 

Our next step will be to select feed water heaters, with 

two general types to select from. One is known as the open 

type heater, where the steam comes in direct contact with 
the feed water, and the other the closed type, where the 
steam (heating medium) is kept separated from the feed 
water. The writer is convinced that the closed type of heat- 
er has no place in the plant under discussion, still we will 
in all probability find advocates for the closed type in such 
an installation. Therefore, we will give some advantages 
and disadvantages of each type before selecting the heater. 
The closed type heater is made wp of a cast-iron shell with 
usually copper or brass tubes. The feed water passes 
through the tubes and the steam (exhaust) or heating me- 
dium passes on the outside. The water being heated by means 
of transmission of heat through the metal surface. The only 
advantage of this type of heater would be to prevent the 
oil in the exhaust steam from coming in contact with the 
feed water and eventually getting into the boilers. The dis- 
advantages are several, the tubes or heating surface become 
dirty from deposits from the water, such as carbonates, 
which are precipitated at or below 210 degrees temperature, 

and have to be cleaned. The tubes have to be packed to 
prevent leaking, which is a decided disadvantage. Another 
disadvantage is the fact that it is impossible to heat the 
water as hot as the exhaust steam, or in other words, the dif- 
ference of temperature between the water and heating med- 
ium will be from 5 degrees to 15 degrees, which is a total 
loss, as the difference can be reduced to zero in the open 
type of heater. The open type of heater has the disad- 
vantage of a possibility of passing oil from the exhaust 
steam into the boilers. The difficulty can be and is over- 
come by an oil separator, which is sold with and attached 
to the heater as a part of it, and requires only occasional at- 
tention for cleaning. In the particular installation con- 
sidered this difficulty of oil will not be great, as most of our 
exhaust steam for boiler feed water will probably come from 
the condenser turbine, which will be non-condensing in all 
probability. The oil trouble is about the only serious argu- 
ment that can be brought against the open type of heaters, 
and in favor of this type the following ean be said: The 
feed water temperature can be brought to within one or two 
degrees of the exhaust steam without putting a back pres- 
sure on the auxiliary machinery. We can also dispose of 
the sediment or precipitation that will fall upon heating the 
water to the required temperature and often it may be blown 
off without stopping the heater. The heater is not under 
pressure, as in the case of the closed type, consequently it 
does not require the attention to keep it tight that is re- 
quired by the closed heater. Having determined the type 
of heater required, we can prepare a specification covering 
same. 

SPECIFICATION FOR HEATERS. 
CAPACITY. The heater shall be large enough to heat 36,300 

pounds of water from 60 degrees F. temperature to 210 degrees 
temperature when furnished with sufficient exhaust steam at oe 
mospheric pressure (212 degrees temperature). 

TYPE. The heater shall be of the open type unit, cast-iron 
shell, removable trays, and to be fitted with an oil Separator and 
filter. The heater may be of the thoroughfare or vacuum type. 

ACCESSORIES. The heater must be fitted with maximum and 
minimum water floats, water glass, water regulating valve ¢nd 

overflow valve. , 

DETAILS. A detail description, including photographs and 

drawings, must be furnished with the heater proposal. 

SMOKESTACK. In order to complete the boiler 

room equipment before leaving the subject, the smokestack 

will next be taken up. While this item does not come 

under this heading in the fullest sense, we will discuss it 

briefly in passing. Three types of chimneys may be selected 

from, the brick chimney, concrete chimney and the steel 
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stack. As to size, there is very little to be said, as it is an 

easy matter to turn to a good chimney table and select the 

proper size and height for any given horsepower. In 

selecting the chimney, it is well to bear in mind the amount 

of draft required under the boilers. For instance, if a 

0.5 inch draft at the grate level is desired, it will be neces- 

sary to consider the chimney height for this service. If we 

were designing a plant where stokers and economizers were - 

to be used, it would be necessary to take these into consider- 

ation in selecting the height of stack, as each effects the 

draft on the boiler. In this particular plant, we will not 

use either of these, and in selecting the stack will not take 

either into consideration. While the cost of a brick chim- 

ney is three or four times greater than a steel stack, in a 

permanent plant of this character it is usually good economy 

to pay the difference and install the brick chimney. If we 

take into consideration the lining of a steel stack with fire 

brick up to a distance of about 60 feet from the ground, 

also the maintenance o fthe steel stack in the way of paint- 

ing, the difference in cost of the brick chimney over the steel 

stack will not be as great. 

CONDENSING APPARATUS. We now turn our at- 
tention to the condensing apparatus. Before we actually 
se'ect the condenser, it will be well to review the conditions 
for the most economical layout. In the selection of sizes 
of turbines, namely one 1,000-kilowatt turbine and two 500- 
kilowattts, it was the intention to run the 1,000 in econnec- 
tion with one 500, for the normal load. In selecting the 
condensing machinery, therefore, it will not be good prac- 
tice to buy a condenser for each machine, but to use one 
condenser for the two 500-kilowatt machines. This com- 
bination is made on account of the fact that most of the 
time one of the 500-kilowatt machines will not be running. 
When the two 500-kilowatt machines should be running, 
it means that we will not get quite as high a’ vacuum as 
we would with one, provided the initial water temperature 
should be at the point the condenser is designed for. If 
this temperature is below this point, it is probable that even 
when the two machines are running together there would 
be very little loss in vacuum. We also have the choice of 

selecting a condenser a little larger than is required for one 

machine, which will balance the conditions very well. 

In diseussing the details.of the condenser selection, the 

first matter to decide is the type required. There are three 

distinet types, the surface type, elevated jet, or barometric, 

and the low level jet type. For the services of the plant in 
question, the last named type has proven most satisfactory, 
therefore we will decide on the low level jet type of con- 

denser. The other two types have their advantages and for 

certain classes of service would be preferred. Such con- 

ditions, however, will not be taken up here, but a condition 

will he discussed later involving each type. 
SPECIFICATIONS FOR CONDENSERS. 

CONDENSER CAPACITY. We will require two condensers, 
one to be capable of condensing 22,000 pounds of steam per hour, 

and one 11,000 pounds per hour. Each condenser to maintain a 

vacuum of 27 3-4 inches at a point beneath the turbines when fur- 

nished with condensing water at an initial temperature of 80 
degrees F. 

TYPE. Each condenser shall be of the jet type and so de- 

signed that they may be placed below the outlet on the turbine. 

(This means to one side, if more convenient). 

‘CIRCULATING PUMP. Each condenser shall be equipped 

with a centrifugal circulating pump, either direct connected to 

condenser, or separate, driven by a steam turbine, direct con- 

nected. The pump shall be sufficiently large, so that the velocity 

of water in the pump shall not exceed 10 feet per second when 

pump is delivering sufficient amount of water to condense steam 

under above conditions. Details of pump must be furnished by 

manufacturer. 

AIR PUMF’. A rotary air pump shall be furnished with each 

condenser, connected direct to condenser or separate. If direct 

connected to condenser, the air pump shall be driven by circu- 

lating pump turbine; if separate, it may be driven by motor or 

steam turbine. The air pump shall be of sufficient capacity +o 

handle all non-condensible matter contained in the steam under 

conditions named above. 

AUXILIARY TURBINE. The condenser circulating pump and 

air pump shall be driven by a non-condensing steam turbine if 

on the same shaft, the design of which, and steam consumption, 

shall be given in full in the detailed specification. 

SERVICE CONDITIONS. The plant site is such that 

ample cooling water may be brought to an elevation not 

more than 12 feet below the injection pipe on condenser. 

We have selected this condition for convenience; however, 

this height ean vary from zero feet to 18 feet, including 

friction in injection pipe. A greater lift than this would 

require special apparatus for raising the water, a condi- 
tion which we will discuss later. 

The Illumination of Store Show Cases 
(Contributed Exclusively to EuecrricaL ENGINEERING). 

BY G. C. CONNER, ILLUMINATING ENGINEER, NATIONAL ELEC: TRIC LAMP ASSOCIATION. 

A Consideration of Illumination Required and Suita- 
ble Light Units and Fixtures. 

NTIL within the last year, little attention had been 

given to the matter of show ease lighting. It has been 

considered in most cases as a minor detail, the chief prob- 

lem being to obtain adequate, efficient and pleasing general 

illumination within the shop or store. The commercial 

value of show eases as a factor in increasing sales was not 

fully realized. Today the store which takes advantage of 

every legitimate means of putting its goods before the buy- 

ing public, pays a great deal of attention to the show win- 

dow and show case. The show window attracts the pros- 

pective customer on the outside, while the show case should 

further attract this prospective customer after he has been 

induced to enter, and at least hold his attention until a sales- 

man has an opportunity to exert his influence. 

A little investigation will show further that show case 

lighting is an attractive commercial field for the dealer in 

electrical fixtures, reflectors, ete., as well as for the central 

station. If the reader will investigate large stores, he will, 

in general, find antiquated lamps and fixtures which are 

poorly arranged, and in some eases no provision whatever 

for lighting show cases yet in which the best goods are dis- 

played and in the arrangement of which much time and 

thought has been spent. In some eases it has been found 

necessary only to call the attention of the management to 

this condition to secure their appreciation of the situation 

and in order to install approved lighting methods. 

One investigator has found that only 30 per cent of 

the total number of stores visited had made any provision 

for show case lighting. He found, however, that in some 

of the larger stores, where the subject had been given at- 
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tention, good illumination and a large number of lamps were 

in use. For instance, in three large stores in New York 

2,000 25-watt lamps are used for lighting the show eases. 

In fact, the proportion of lamps and fixtures used in the 

show cases compares favorably with those required for show 

wincows. In general, it will be found that the window 

frontage is only one-tenth that of the length of show cases. 

The same factors should be considered in the design 

of show ease lighting as in stage and show window lighting. ° 

These considerations are: uniform intensity, absence of 

elare, shadows, heat produced, neatness of the fixtures and 

color quality of the light. The intensity of the light should 

| 

Fic. 1. Poor SHow Case Ligutinc—Note GuARE OF BARE 

Lamp. 

be high enough to render the goods in the show cases so 

conspicuous that attention will be drawn to them. Accord- 

ingly, the intensity of the light must be at least couble that 

The ordinary case is 

about forty inches high and twenty-four inches deep, and 

an illumination of sufficiently uniform intensity can be ob- 

tained by using 25-watt lamps with proper reflectors spaced 

one and a half feet apart. 

or dark goods are displayed should, of course, have higher 

intensity. 

Particular care should be taken to avoid glare. This 

is an extremely important factor, often entirely disregarded. 

No direct light from the unit should enter the eye. A 

bright light is trying to the eyes and is generally irritating. 

For this reason we instinetively shun a bright light in the 

field of vision and, for the same reason, unless eare is taken 

of the surrounding floor and shelves. 

Cases in which jewelry, cut-glass 

to avoid glare, the effect produced by lamps within a show 

case is just the opposite of that desired. 

The effect of glare is shown in illustrations, Figs. 1 and 

2. The arrangement shown in Fig. 1 is similar to that 

most frequently seen and consists of a bare carbon lamp 

hung near the middle of the case. Fig. 2 shows the result 

obtained by using a lamp and reflector which have. been 

Cesigned for this particular service. In taking the photo- 

eraphs from which the illustrations were made the ex- 

posure and development of the negative was the same in 

each case, and the prints have not been retouched in any 

way. The results of good and bad methods of lighting are 

very plainly shown. 

Some trouble from heat has at times been experienced 

when carbon lamps were used in show eases in which there 

is little or no ventilation. However, recent tests on in- 

stallations of tungsten lamps have shown that this difficulty 

has been overcome by using this type of lamp. 

The old style tubular carbon lamp operates at about 

3.57 watts per candle, the 30-watt lamp producing 8.4 hori- 

zontal candlepower. The moéern tungsten tubular lamp 

consumes 25 watts and produces 21.4 horizontal candle- 

Consequently, the heat radiated per candlepower 

has been reduced more than 67 per cent. A recent test 

shows that the rise in temperature of a thermometer, the 

bulb of which was coated with chocolate and placed three 

inches from a 60-watt carbon lamp, was from 70 degrees 

to 90 degrees F. in thirty minutes. The chocolate was ap- 

power. 

preciably softened, showing that in confectionery stores, at 

least, goods coulé not be placed near this type of lamp. 

Fic. 2. Goop SHow Case Ligutrne WitH SurraBLte LAMP 

AND REFLECTOR. 

At the same distance from a tubular tungsten lamp of the 

same candlepower, the temperature rise in thirty minutes 

was only eight degrees, and at the end of half an hour the 

chocolate on the bulb was not appreciably affected. It 

should be noted that in each test there was a free circulation 

of air. 

Tests were made of the average rise in temperature of 

the air confined in the small show case shown in illustra- 

tion, Fig. 1, using two 25-watt Mazda tubular lamps. The 

fixture was similar to that shown in Fig. 3. The case was 

48 inches long, 24 inches deep and 40 inches high; the ar- 

rangement of goods was as shown. It was found after two 

hours’ burning, curing which time the temperature of the 

store remained practically constant, that the temperature of. 

= 

Fig. 3. Ligutr Units anp Reruector Usep In Fie. 2. 

= 
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the air 4 inches from the fixture had risen only from 77.5 

degrees to 85 degrees F. This test seems to indicate that 

under ordinary conditions tungsten lamps can be used sat- 

isfactorily in show cases and that the amount of heat gen- 

erated cannot injure even the most perishable goods. 

A jeweler in Pittsburg recently reported that he had 

had trouble in lighting his show cases on account of heat 

destroying the paste usec in certain kinds of jewelry. Ex- 

perience shows that under ordinary conditions this may be 
entirely avoided by the use of tungsten lamps, which sup- 

ply adequate illumination without the undesirable heat 

radiation. 

TOP 

Woop 

CORNER 

Fig. 4. Ligut Unrrs anp REFLECTOR SECURED TO CORNER 

or SHOW CASE. 
It is essential that the fixture used in lighting a show 

case be neat and inconspicuous, and as far as possible it 

should harmonize with the fittings of the case. The lamp 

shown half size in illustration, Fig. 5, is 1 1-4 inches in 

diameter and 5 3-4 inches long, and often supplied with a 

so-called candelabra case, 7-16 inches in diameter. This 

permits of a much smaller socket in the fixture and con- 

sequently a neater unit can thus be obtained. 

There are now on the market a large number of dif- 

ferent kinds of fixtures and reflectors for show ease light- 

ing. The most desirable method of mounting the reflector 

is to attach it to the framework of the upper front corner 

of the case, as shown in Fig. 4. Many types now on the 

market are designed to be mounted in this way. However, 

the modern show case frequently has so little woodwork 

about it that a fixture cannot be attached in this manner 

and must be supported from the floor, as shown in Figs. 

2 and 3. 

Fig. 5. A Tusounar 25-Wartr fan danat Lamp For SHOW 

Case LIGHTING. 

Experience thas shown that a type of tungsten lamp 

adapted for show case lighting is the 25-watt tubular, shown 

in Fig. 5. This lamp has a drawn-tungsten-wire filament 

mounted on copper hooks, the filament loops being sup- 

ported at the center. These center supports tend to make 

the lamp more rugged and prevent crossing of the loops. 

Recent tests on this type of lamp show that the average 

rated life of 500 hours to 80 per cent initial candlepower is 

conservative, and that the performance is in all respects 

thoroughly satisfactory for show case lighting. 

Conditions, Practice and Developments in 
English Central Stations 

(Written Exclusively for EuectricAL ENGINEERING). 

BY CECIL TOONE, AN 

N ORDER to present in an early issue, a discussion of 

economic features of electrical supply, including the 

treatment of consumers, the costs and results of operation, 

which are of greatest interest to the central station en- 

gineer, in that they alone are entirely under his care, 

ithe present section will deal only briefly with the genera- 

tor equipment of English stations. A cursory treatment 

of generating plant in a review of the whole central station 

equipment and policy, is justified by the high degree of 

standardisation now attained. In a number of old stations, 

situated in areas where development has been slow, queer 

machinery is still to be seen, but a round of the stations 

in average English towns is now quite monnotonous, un- 

less one is prepared to go into local circumstances and 

difficulties and details of plant design and the handling 

necessitated thereby. 

PRESENT INSTALLATIONS. 

Table 1 shows the extreme and average characterist'es 

of generation in various groups of English stations, still 

adhering to the kilowatt grouping hitherto employed in 

these articles. The predominance of d. ¢. supply needs 

no comment. The average station voltage, (at the bus 

bars), rises from 330 to 615 volts in the d. e. undertakings 

ENGLISH CONSULTING ENGINEER. 

according to the kilowatt capacity of the plant, and in 

the a. ¢. stations, as the total generator capacity increases. 

the mean station voltage increases from 2000 to 600) 

volts. The most frequent supply in a. ec. systems is at 50 

cycles per sec. and the extreme and average values in 

various groups of stations are shown in the final columns 

of Table 1. Among 140 stations, supplying alternating 

current, 90 work at 50 cycles; 29 at 60-80 cycles; and 22 

at 90-100 cycles per second. 

By far the most common consumers’ pressures lie in 

TABLE 1. CHARACTERISTICS OF GENERATION AND ‘SUPPLY. 

£ No. of 

Stations Station Voltage Frequency of 
KW D,.6 A.C. |A. OC’ Supply 

Group ne 
Max. Min. Mean Max. Min, Mean |Max. Min.Me 

DC AC AC nS oa als 
0/100 34] 1|..| 505/110/333 /40 | 2250)..../2250/1 | 50]...|50/1 

100 /250 44} 8} 2! 505 8000| 1100/2010 /10 |100] 40/76 /10 
250 /500 46] 6| 6 520 212/373 /74 | 3000]1025]2294 /12 |100 ans /12 
500 /1000 71| 5} 6| 525)220/410 /110} 6500|2100/2720 /13 |100 ks cee 

1, /2500 67| 15] 23| 1000] 207/468 /123/11000/ 2000/3046 /49 
2,5 /5000 14| 7/22) 550/800/464 /50 |11000/ 2000/3660 /17 23 /2 
5, /7500 4} 8] 9} 825/210)546 /16 | 8000/1000)3670 /15 | 90 lee /17 

7,5 /10000 1| 3] 5] 525/230/446 /6 6300) 2000/4427 /13 |100| 40/58 /9 
10 /15000 2| 2 3 540| 337/462 /8 6000) 2000)4615 /10 | 93) 46/57 /6 
15 / 1] 1] 8/1000/200/615 ae 10000] 2000/6090 /5 83| 25/24 /54 
20 /40000 nA is teal het (acs 6500]5750]1125 /2 |100 meee 13 

55/95 7139 
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the range 200-250 ane 400-500 volts (three wire), 329 un- 

dertakings, among some 425, providing house and motor 

services at these pressures. In 37 cases, 200-250 volts is 

alone available at the consumers’ terminals and in 38 eases, 

the three wire voltages are 100-150 and 200-300 volts. The 

total kilowatt capacity of generating plant now in use in 

pubie supply stations in this country exceeds 1,000,000 

kws., divided between the various groups of undertakings 

in the following proportion: 

Tapte 2. Toran Ki~owaTr CaAPAciry OF GENERATORS IN 

VARIOUS STATION GROUPS. 

a F ' 
Station a| No Trac.Load| 7 Wi ee Traction and Non- 

rae 6 3 Gen. See * | Gen. Capac. aaa sear ei? 

ange ° ' = otal & wen Total opp) is otal ch Tota 

OVL00 8 hSd| 1150022 |hy ol eerie ants 0.1 
1007250) 1°65] 9110) “AhS|) melee 0.9 
250/500 | 53] 19800} 3.9] 3] 1270) 0.2 2.0 
500/1000 | 57| 39000] 7.7| 27| 21200} 4.1 5.9 
1/2,500 67300] 13.3] 68]111700] 21.9 17.6- 
2/5/5000 | 17| 69400] 13.6] 23] 81100] 15.9 14.8 
5 (7,500 10} 60900} 12.0] 13) 80400] 15.7 13.9 
7,5 /10000 | 7| 60100! 11.9] 4{ 34700| 6.8 9.3 
10 /20000 | 9/132500] 26.2) 4] 49800} 9.8 2 A 
20 /40000 | 2| 47500] 9.4 3)131100) 25.6 17.6 
TOTALS |285|506760| 100.0] 145|511270]100.0| 100.0 

From special information supplied by Messrs. Dick, 

Kerr & Co., and the G. E. Co., respectively, it appears 

that the most important modern electrical machinery sup- 

plied to English central stations by these firms amounts 

to: 

- Dick, Kerr General Electric. 

No. No. 

Machines* Kw. Machines Kw. 

D. C. Generators....141....63,750..... 75....16,500 

A. C. Generators..... PVN eEPPAVANUL 534 29... .19,650 

Turbo Alternators. .o ler so.500 aememet 29... .19,650 

Motor Generators 

Balancers; Boosters. .10....56,750..... 60... .21,350 

Rotaries ete. 

211 232,000 164 37,500 

*Ranging from an 8,500 kw. turbo alternator for Shef- 

field to a 40 kw. booster. 

From the G. E. C. data, which may be regarded as rep- 

resentative ‘of good modern design, it appears that the 

average speed and terminal voltage of various types of 

rotary electrical machinery are as follows: D. C. generators, 

440 y., 400 r. p. m.; single-phase generators, 2750 v., 170- 

430 r. p. m., (mean 330); two-phase generators 2750 v., 

100-250 r. p. m.; three-phase generators, 5500-6600 v.: 

speed (engine driven) 85-400 r. p. m, turbo-driven 1500 

iis 05 UNE 

Among 19 shipments of motor generator and convertor 

plant, (from one to 14 machines per order), the machinery 

was arranged for the conversion of three phase to direct 

eurrent in 15 cases, from two phase to direct current in 2 

eases and from 3 to 1 phase and from 1 phase to d. ¢. in 

ene ease each. The A. C. voltage served averaged 5500 v., 

the frequency varying from 33 to 50 eycles but usually 

having the latter value. The average pressure on the d. c. 

side was 540 volts and the speed of the sets, ranging from 

300 to 1500 r. p. m., averaged 540 r. p. m. 

EXTENSIONS. 

Fully half the central stations in the country are now 

engaged in installing modern and additional generating 

plant, totalling a considerable percentage, (often 50%), of 

the existing capacity, and, in several installations which the 

writer has recently visited, 500-1000 kw. extension units 

have been fully loaded when they were ready for service. 

With such rapid extensions in demand and corresponding 

increases in the annual turnover, our central stations are 

in a better position than ever before, to take full advant- 

age of improved designs and thereby accelerate the prog- 

ress of the latter. 
A limited amount of reconstruction of existing machin- 

ery to meet altered conditions, is taking place but the change. 

as regards the generating equipment, is usually radical; 

rebuilt machinery, if retained by the station, is generally 

used for a different and subsidiary service. “Scrap” prices, 

varying from 5 to 25% of the capital cost are being ob- 

tained for old plant by extending stations according to the 

type and conditions of the equipment rejected. 

TENDENCIES. : 

The most noticeable recent tendency in generator de- 

sign has, of course been towards larger units and higher 

terminal voltages. Direct driving is almost universal and 

practically every new generator of over 500 kw. capacity 

is turbine driven. During the last three years many turbo- 

generators of from 1000-3000 kw. capacity have been in- 

stalled and there are a number of important stations where 

5000-8000 kw. units are in use. The turbo-dynamo still 

suffers from the enormous difficulties of high speed, high 

power and high voltage commutation and the standard ar- 

rangement in all large stations may be taken to be the use 

of high tension 3-phase turbo-generators with an output 

of from 1000-8000 kws. at 2000-11000 volts, supplying sub- 

stations and remote or near transformers, converters, 

motor-generators and so on, as required by the nature of 

the supply area and demand. 

The high speed impulse type of turbine is now very 

popular. Nit only is the space occupied per kw. output a 

minimum but also, the initial velocity wheel enables efficient 

utilization of high pressure steam, while reducing the pres- 

sure to which the turbine casing is exposed to 40-50 Ibs. 

per sq. inch, and the subsequent Rateau stages oceupy lit- 

tle space and utilize the remaining low-pressure steam with 

very high efficiency. 
The ventilation of such large alternators as are now 

common ealls for great care. About 125 ce. ft. of eooling 

air per kw. of internal losses is required, (say 5 to 7.5 ¢. ft. 

per kva. output), hence, a 5000 kw. machine with, say 5% 

internal losses, requires roughly 30,000 cu. ft. of air per 

minute to be foreed through its windings and cores. In 

a 20,000 kw. generator, this amount will rise to 100,000- 

120.000 eu. ft. per min. and even a minute percentage of 

dust content in such vast volumes of air will lead to rapid 

fouling of the air ducts in the cores and windings, hence 

filtration of the air prior to use becomes essential. Natural 

ventilation fai!s to meet the needs of such cases and air 

must be pumped into the base of the closed-in housing 

through duets fec by special compressors or blowers, or 

must be sucked in by special fans on the alternator shaft; 

the former method is generally preferable. 

AUXILIARY ELECTRICAL APPARATUS. 

Under modern conditions of generation and distribution. 

the auxiliary equipment is steadily becoming of greater 

importance. In place of the simple balancers and boosters 

which formed the main auxiliary equipment of a central 

station in the 90’s, we now have, in a high tension, a. e¢. 

station supplying lighting and power loads, the latter often 

over a wide area, tramways and possibly surburban rail- 

ways—transformers respectively reducing and raising the 

generated pressure for local and distant a. ¢. supply, con- 
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vertors or motor generators in the power house or sub- 

stations for providing various pressures and phases of a. 

¢. and various pressures of d. ¢. supply and, possibly, recti- 

fiers and frequency transformers—all in addition to the 

balancers and boosters still required by the d. ¢. section of 
the plant. 

Various arrangements of statie two-phase to three-phase 
transformers have been proposed and discussed during the 
past year or two and a much wider use of this class of 
apparatus may be anticipated henceforward. 

The utility of convertors and motor generator sets—for 
converting high tension alternating to low tension direct 
current or vice versa or for converting one form of a. ¢. 
to another—ean hardly be exaggerated. Their use enables 
full advantage to be taken of large central generating units 
while providing maximum flexibility and diversity of sup- 
ply and enabling (by the interconnection of various gener- 
ating units, even though the latter provide very different 
forms of electrical enerby), maximum security of supply 
with minimum stand-by plant. 

The effect of changes in generating and distributing 
practice has been to eall for larger and larger convertor or 

motor generator sets and sets of 500-1500 kw. capacity— 

often fully 50% of the generator capacity—have become 

quite common. The efficiency of an 800 kw. convertor may 

easily be 94% on full load and 92% on half load so that 

losses in the electrical conversion are more than compensated 

by the reduced generator capacity to be provided and the 

improved generating efficiency enabled. 

Without venturing far into a very controversial field, 

it may be stated that recent experience has shown the tra- 

ditional economies of rotary convertors over motor gene- 

rators to be much exaggerated. The latter are generally the 

most flexible in use but the individual needs of the case to 

be met usually determine the selection. The split pole 

convertor is much more flexible than the ordinary syn- 

chronous convertor but, at high frequencies, the synchro» 

ous motor generator shows cons derable advantages over 

induction motor generators and all types of synchronous 

convertors. The greater reliability of motor generators is 

a considerable point in their favor in central station ap- 

plication. A few old fashioned rotary rectifiers are still in 

use in various parts of the country but modern convertors 

or motor-generators are generally employed. 

Co-operation Between Electrical Manu- 
facturers and Central Stations 

(Contributed Exclusively to ELECTRICAL ENGINEERING. ) 

BY M. C. TURPIN. 

Extensive Campaigns Promoting Use of Small 
Motors Has Proven of Advantage to Both 

Users and Manufacturers. 
HE' success of a central station as every manager knows, 

is dependent on the ability to generate, distribute and 

market a reliable and continuous supply of electric energy. 

In order that this may be accomplished, it is necessary that 

the manufacturer supply the central station with equipment 

suited to the conditions to be met. There is, therefore, a 

strong bond between the two and the manufacturer, by 

supplying efficient (in its broadest sense) apparatus, is 

rendering a service to the industry. If he supplies equip- 

ment meeting the specific requirements at low operating 

costs with every emergency feature possible scientifically 

provided for, a long step has been taken in the advance- 

ment of the electric industry. 

When in addition to this, he helps by practical means to 

load that central station to its maximum earning capacity, 

then indeed may we say that cooperation is assured. This 

cooperation is in the nature of a service and this service 

is exemplified by the designing and building of high grade 

current generating, distributing and consuming devices. The 

day when the manufacturer sold a piece of apparatus and 

then forget about it is past; instead a broad gauge policy 

has been adopted by the manufacturer; that of enlarging 

his own business by broadening the field of central station 

activity. That this policy has redounded to the mutual 

benefit of both, one has but to look around him and observe. . 

Realizing then that it is distinctly to his interest to in- 

erease the power load of the central station, this phase of 

the subject has been thoroughly studied by the manufacturer, 

plans formulated for its development and in some cases a 

corps of engineers devoted their time to nothing else but 

securing data on motor driven devices. This data is then 

available to the central stations for aid in building up their 

load. The progress of the use of electric energy attests 

the suecess to a high degree of this policy and has resulted 

in a generous increase in the power sold by central sta- 

tions throughout the country. Since the inauguration of 

this policy a great deal of data has been accumulated and 

classified and by its aid the central stations have often been 

able to prove to the prospective purchaser the serviceabili- 

ty and inexpensiveness of electric energy furnished from 

a central station. This data also furnishes proof often- 

times of the influence of electric drive in increasing the out- 

put and bettering the quality of the manufactured product. 

This may be termed efficiency engineering, and the manu- 

facturer, by his association with the maker of motor driven 

devices is enabled to make the cooperation doubly valuable. 

In addition to other services provided in the interest of 

Central Stations by the manufacturer, there is a publicity 

Service which includes the assistance of advertising experts 

in the preparation of advertising copy and designs for 

newspapers, booklets, street car cards, posters and bil 

board sheets. This advertising assitance embraces the lay- 

ing out of complete campaigns for central stations that have 

no advertising departments of their own, all of which are 

placed at the disposal of the central stations without any 

cost whatever. It must not be imagined that this is done 

by the manufacturer without any thought of return. On 

the contrary it is distinctly realized that by increasing the 

demand for central station power he is, in turn, increasing 

the demand for his own apparatus. In many eases such 

advertising service may benefit a competitor as well, but it 
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benefits the industry in general and the chances are that he 

will derive similar benefit from the advertising done by his 

competitors. 

One suecessful form of advertising has been the send- 

ing out of booklets or envelope stuffers designed to stimu- 

late interest in use of electric power, and this is supple- 

mented by advertisements in popular periodicals. Booklets 

are sent to the central stations in quantities for distribution 

in their respective fields. This results in many inquiries 

which are in most cases referred to the company or dealer 

covering the. territory from which the inquiries emanate, 

so that they can be followed up with the result that many 

new customers are thus secured. 
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The advertising has been so successful that many others 

have followed the lead of the pioneers, and with increased 

advertising resulting therefrom there has been built up a 

tremendous interest in the popular use of electric devices. 

It has been the aim of these manufacturers to create a com- 

munity of interest between the prospective user of electric 

power, the manufacturer of devices to be operated by 

electric power required in various industries, the central 

station power campanies, and themselves, for the purpose 

of educating the public to the great advantage of the use 

of electric power, not only for mechanical operation, but 

for lighting and heating as well. There could be no greater 

proof of the whole-heartedness of this policy of helping 

to extend the use of central station power than the willing- 

ness to spend real money in it. It goes without saying 

that the only way a return can be secured is through the 

increase and enlargement of the local central station service 

and plant, and, in consequence, the business they will re- 

ceive through such sourees. 

Every central station manager appreciates the advanta- 

ages of educational advertising and the advertisements in 

popular magazines have been as a rule educational in the 

broadest sense on the uses of electricity—not on single 

specialties of the manufacturer, a point of particular in- 

terest as exemplifying the co-operative spirit now extan{ 

in the industry. Many central station men who were skepti- 

cal as to the outcome of such a policy are now ardent sup: 

porters of this co-operative plan and are setting aside yearly 

liberal appropriations for local campaigns in order to reap 

the full benefits from this national advertising. 

With a rapidity of which it is very hard to conceive, 

electricity has been displacing hand power for the operation 

of all manner of small machines, for every known indus- 

trial and domestic purpose. The ageney which has made 

possible this development is the simple, safe and reliable 

small motor, which may be generally applied to all classes 

of machines and ealled on to operate at any time with the 

least possible attention. The manufacturer of small motors 

has made a eareful study of this business, with a view to 

meeting the demand of all classes of purchasers successful- 

ly, and this work has involved among other points: (a) 

A careful analysis of the application of small motors along 

strictly engineering lines. (b) The embodying of prin- 

ciples of design and construction in the small motors which 

SHOWING APPLICATION OF 

SranDART SMALL Moror To Hanp 

OPERATED WASHING MACHINE. 

SHOWING USE OF SMALL Fig. 3. 

Moror In GARAGE. 

have proved so successful in the larger motors. (¢) A 

broad policy in co-operative selling intended to promote the 

use of all classes of small motor-driven machines. 

In building and applying small motors, many problems 

are encountered which are not met in connection with 

larger motors for general industrial service. The design of 

small motors must be based not only on extensive ex- 

perimental work, but also on practical experience gained 

from applying a large number of small motors to machines 

of every description and observing their operation over a 

long period of time. Large quantities of motors must be 

produced rapidly with a high degree of precision and uni- 

formity and must be thoroughly tested to insure reliability, 

all of which operations require special facilities. For 

these reasons the larger manufacturers have segregated the 

small motor and generator business into separate buildings, 

in reality independent factories. This segregation of work 

is not confined to manufacturing processes alone but is ex- 

tended as well to the engineering, drafting and commercial 

service departments. 

Small motors must not only be carefully designed, but 

the wide distribution of motor-driven devices and the fact 

that they are generally operated by unskilled persons makes 

a careful analysis of their applications necessary in order 

to insure good service to the user. This results in the 

necessity of an engineering staff not only to design the 

motor but to study its applications. By sueh proceedure 

the manufacturer is cooperating in the most practical way 

‘by placing on central station lines, devices which will not 

tend to diseredit the use of electric power. One inefficient 

or poorly adapted piece of electrical apparatus does more 

harm to the reputation of electricity as an efficient form of 

energy than a dozen successful pieces can counteract. 
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THE USES OF THE SMALL MOTOR. 

The uses of the small motor are many and it would be 

beyond the limits of this article to cover them, but a few 

o fthe more important ones are described and illustrated 

here with the hope that some ideas may be conveyed as 

to possibilities of this almost universal device. Among the 

more general applications are: sewing machines, vacuum 

cleaners, laundry machines, house pumps, tire pumps, air 

compressors, portable too!s, ironing machines, coffee grind- 

ers and roasters, ice cream freezers, dough mixers, meat 

choppers, candy mixers, centrifuges, envelope sealers, dupli- 

eating machines, addressographs, sign flashers, etc. 

A table is given below showing the capacity and char- 

acteristics of motors required for a number of these small 

motor-driven devices. As an indication of the extensive 

use of these labor saving devices, it may be of interest to 

note that the Westinghouse Electric & Manufacturing Co. 

alone has in suecessful service now, 125,000 small motors. 

Vacuum Cunaners—A few years ago there sprang up 

in all parts of the country vacuum-cleaner manufacturers. 

Many vacuum cleaners designed along strictly engineering 

lines and embodying the best workmanship were placed on 

the market, but unfortunately many more, flimsy in con- 

struction and capable of doing little effective cleaning were 

sold broadeast, and are now usually found stowed away 

either in the garret or woodshed. The result was twofold. 

In the first place the purchasing public, who knew nothing 

of vacuum cleaners when they were first placed on the mar- 

ket, became suspicious of vacuum cleaners as a whole. In 

the second place central stations, realizing the attitude of 

the purchasing public and also experiencing some “come- 

backs” on vacuum cleaners sold by them, fell to question- 

ing whether handling vacuum cleaners was really worth 

while, and some finally decided to exploit or sell them no 

longer. 

Tetive eras 

Fig. 4. WestincHousre MoTtor- 

Driven Arr CoMPRESSOR. 
Greater progress has been made in the art of vacuum 

cleaning and the construction of vacuum cleaners during 

the last two years than has ever been made before. The 

principle of vacuum cleaning is as sound today as it ever 

was and is becoming more broadly recognized. The progress 

however, has not been made, so much in principles of con- 

struction as in details of construction, which have simph- 

fied the vacuum cleaner, reduced the number of moving 

parts and above all vastly increased its life by building it, 

not as a toy but as a machine for service. Good clean 

competition in the vacuum cleaner field will do as much 

‘as any one thing to boost the electrical business. 

House Pumps—The small water-lift is useful for ob- 

taining soft water for bathroom, kitchen and laundry where 

CHI~D OPERATING HOME 

Mave Vacuum CLEANER DRIVEN 

By SMALL Moror. 

the city or artesian well water supply does not exist or the 

water is hard and unfit for domestic use, or where the city 

pressure is low and requires boosting. The souree of sup- 

ply may be a deep well, spring, lake, river or reservoir. 

The demand for small motor-driven pumps exists among 

city and suburban residences, bungalows, cottages, apart- 

ments, factories, farms and public institutions, where elec- 

trie current is available. 
The usual city pressure of from 30 to 50 pounds per 

square inch may be obtained from these small motor-driven 

pumps by properly adjusting an automatic switch. This 

makes it possible to obtain as good a supply of water in 

a country residence or cottage as it is possible to obtain 

within the limits of the city. The cost of operation of 

these pumping outfits is largely dependent upon the eapaci- 

ty of the pump. A fair average operating cost which has 

been obtained as a result of exhaustive tests is 9 cenis per 

thousand gallons of water pumped, on the basis of a 10 

cent rate. 

Launpry Macurimes.—The electrically-operated washing 

machine offers one o fthe best means for introducing the 

use of motor-driven apparatus into the home. In the first 

place it ean be sold to all classes of housekeepers. Sec- 

endly, the motor itself is an obvious feature of the machine. 

It is not concealed in the interior but is recognized at once 

for just what it is. Even the most unmechanically-minded 

woman can infer that the source of power of her washing 

machine can be applied with equal advantage to other ma- 

chinery that she uses, such as the sewing machine. Her 

husband will also appreciate the value of the motor as 

the means of driving his lathe, saws, buffing and polishing 

wheels, and other devices of a similar nature. When, 

therefore, a successfully operating washing machine is 

once installed in a home, the way is at 

the sale of other motor-driven appliances. 

onee opened for 

Ironing MacHINE DRIVEN Fia. 6. 

BY WESTINGHOUSE SMALL Moror. 

When applying a small motor to a hand-operated wash- 

ing machine, the following points should be carefully noted: 

The method of driving the washing machine should first be 

considered. The simplest and most effective way of driv- 

ing the hand-power machine is by either a round or flat 

leather belt. The leading types of washers (“dolly,” “re- 

volving drum,” or “cradle” types), usually come supplied 

with a driving wheel to which a handle for turning the 

wheel is attached. Washing machine manufacturers are 

largely supplying these wheels with flat-faced or grooved 

rims, so that the motor may be belted directly to the driv- 

ing wheel without difficulty. Other manufacturers will 

usually supply, upon order, washers with driving wheels 

thus arranged for driving by a motor. Great eare should 
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be taken to see that the motor is so placed that it will not 

be subject to dripping water, such as at the side away from 

the washer or on the wall. Where the machine is protected 

from dripping water, an open type of motor is thoroughly 

satisfactory, otherwise a totally-enclosed motor should be 

used, 

For washers of the “cradle” or “dolly” type, a 1/12 

horsepower to 144 horsepower motor is required, the latter 

should always be chosen if the motor is to operate both 

wringer and washer. For the “revolving drum” or “re- 

volving reversing drum” type a 144 to a 1/6 horsepower 

motor should be used, unless the machine is very large, in 

which case a 44 or 1/3 horsepower motor may be needed. 

‘Motors selected for this service should not have a speed 

above 1700 r. p. m., since this high speed necessitates the 

use of too small a pulley upon the motor, resulting in the 

liabity of the belt slipping over the motor pulley and 

failing to transmit the power. Where an alternating-cur- 

Testing Smatt Motors 1n PuAnt or WESTING- 

HOUSE Evxectrric & Mra. Company. 

rent motor is to be used, an “overload start’? motor should 

be specified since considerable starting effort is required to 

LUTE 

start the washer. Where a direct-current motor is to be 

used either a shunt-wound or compound-wound motor will 

be satisfactory. 

Arr Compressors—The field for the sale of small port- 

able electric-motor driven air compressors is large and it 

would seem advisable for central stations to eater to this 

class of business. This type of air pump is in great de- 

mand today and its use will continue to increase in garages, 

both publie and private, tire agencies, and supply houses. 

This is not its only field, however, and other practical ap- 

plications are continually being discovered. 

The electric motor supplies the only economical and truly 

successful motive power for portablé air compressors and 

this is especially true of the small compressors used for 

tire inflation. The facility with which these compressors 

ean be moved from place to place owing to the diminutive 

size and light weight of the motor, their ease of starting and 

exceedingly small cost of operation, are points worth con- 

sidering by those who desire to give perfect and up-to-date 

service to their patrons. The dentist requires air at com- 

paratively low pressure for his work and all the more suc- 

cessful ones will consider the small electric motor-operated 

air pump supplying the tanks they already have installed. 

The artist is a user of compressed air for his air brush 

work and all firms employing this art can use the electric 

pump with excellent results. 

GARAGES.—Every automobile owner or repair man will 

appreciate the advantages of being able to drill out broken 

bolts and to do such other jobs without having to dismantle 

the car. The portable electric drill is especially handy 

where it is necessary to work under the body of a ear. For 

attaching speedometers, drilling small bolt holes and for 

other innumerable cases there is no tool so convenient. The 

cost of operating these small drills ranges from 14 cent per 

hour for the smaller sizes up to about 144 cents per hour 

for large sizes. 

Fig. 8. Houszr Pump Driven sy Moror. 

For grinding valves of automobile engines and for 

other similar jobs the portable electric grinder is indis- 

pensable. Portable grinders are also made for mouniing 

on the compound rest of lathes for internal work and for 

erinding centers, reamers, dies, ete. They can also be used 

on a shaper or planer for surface grinding. For bench 

work they are especially convenient. : 

It is true that a large percentage of the automobile 

owners do not secure maximum service from their tires 

where they use the manually-operated pump as they do not 

inflate to the proper pressure recommended by the tire 

CHARACTERISTICS OF Motors FoR OPERATING DIFFERENT 

DEVICES. 

Device Motor 

Name Capacity H.P. Starting R,P.M. Belt 

For the Office, Store, Hotel, Etc. 

evolving Table for Window 
Display .... ...| Depends on display «--| Metol4) Pull load 1700 ” di 

Candy Mixer. ---| Small sizes. ........ | % Overload 1700 | 144” wide 
Centrifuges... -| Small sizes. . Lao Light load 1700 \" di 
Coffee Grinders. .| 2 lbs. per min. yy Overload 1700 14" wide 
Coffee Roasters... a} 25 sIBS. 3 sian oe Fi My Light load 1700 | "di 
Duplicating Machines .| Av'ge size for office u: Me Full load 1700 | 4%” dia. 
Envelope Sealers... Av'ge size for office use...... hog Light load 1700 | 4" dia. 
Mailing Machine: ..| Av'ge size. for office use... . Leo Light load 1700 | \" dia. 
Sign Flashers... . aay PeaPAAL BARE ano 5 Be sia oe mpaeteln Yoo Light load 1700 | \" dia. 
Sign Flashers at \Mathiawy sas. <5 95.05° siete Ao Light load 1700 | 4" dia. 
Sign; Flashers. Soc .cine sve Large Siz€, 002.00 600s ssw vens 14 to 4| Light load 1700 | ye” dia. 
Stationary Vacuum Cleaners.| Various domestic sizes....... | 4 tol} Overload 1700 | 144” to 2 

. ide 
Water Pampscco. ss wens snes ats 360 gals. per hour......... K Overload 1700 114” wide, 
Water Pumps........-.......| 720 gals. per hour. .... iri % Overload 1700 | 24%" wi 
Air Pumps, 130 lbs. pressure. ..| 1 cu. ft. per min. of free air yy Overload 1700 | 144” wi 
Air Pumps, 130 lbs. pressure ..| °244 cu. ft. per min. of free air) 4 Overload 1700 114" wi 
Air Pumps, 135 Ibs. pressure ..| 41% cu. ft. per min of free air. -| % Overload 1700 | 2” wide 
Air Pumps, 135 lbs. pressure...) 6 cu. ft. per min. of free air... 1 Overload 1700 | 214" wide 

For the Home 7 

Ironing Machines ...| Rolls 7x26"... 6 Overload 1700 | ae” dia. 
Ironing Machines. . .| Rolls 7x42”. y Overload 1700 | 36" dia, 
Washing Machines re 

Including Wringer..... .| 9 sheets...... \% Overload 1700 | 3%” dia. 
Washing Machines . : 

Including Wringer..... SITIO BUGEIS ance m diae inn os Eas 4 Overload 1700 yc" dia, 
Small Water Pumps. . ...| 120 gals. per hour.... ae \& Overload 1700 | 3¢" dia, 
.Vacuum Cleaners... .| Average portable............ \% Full load 1700 vs” dia. 
Vacuum Cleaners... ...]| Small stationary 600 r.p.m... yy Overload 1700 | 1° wide 
Vacuum Cleaners. . .| Medium stationary 600 r.p.m. A Overload 1700 , 114" wide 

General Uses 
Egg a 
Coffee Grinders.... ans : ; "gi Meat Griuders sad cian, Household sizes......--,.+++ \ Full load 1700 | " dia. 

--.| 11" long x 134” diameter... . 14° Overload 1700 | 34” dia. 
| Household size......+.e.e00: % Full load 1700 | sf" dia. 
PQUArtE.,5cbecesscee see hen \% Full load 1700 | ye" dia. 
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companies. As long as hand pumping is a laborious opera- 

tion just so long will tires be run insufficiently inflated and 

irrepairable damage done to them. All tire companies 

elaim that more damage is done tires through insufficient 

inflation than all other causes. When the small motor- 

operated air pump is used there is no danger of this oceurr- 

ing as the motor will not stop until it reaches the pressure 

for which it is previously set. 

Large department stores in many cities are using the 

automobile for delivery services and where a large sta- 

tionary compressor plant is installed in their private 

garages, a portable electric motor-operated tire pump as an 

auxiliary in eases of emergency is an absolute necessity, and 

is comparatively inexpensive. A portable pump is econom- 

ical and always ready for service. The motor is kept in 

operation only while the tire is being pumped up, thus do- 

ing away with the necessity of keeping a large storage tank 

under pressure at all times. In this way a minimum operat- 

ing cost is insured with maximum results. These pumps are 

very rapid in action and are designed for a steady flow of 

of air, either by the use of several cylinders, or by one 

eylinder in connection with a small tank which is rapidly 

brought up to pressure. They overcome the difficulty of 

blocking the garage by taking the pump to the automobile, 

insteadof the automobile to the pump. They also eliminate 

the necessity of using long air lines which are cumbersome, 

expensive to keep up, and inefficient. The motors may be 

attached to the nearest lamp socket and will start the pump 

against a high pressure. The entire outfit is mounted on 

a truck fitted with wheels or castors. Pressure is regulated 

by means of an automatic switch. The small motors shown 

in the above illustrations are of Westinghouse design. 

The Engineering and Commercial Sranaaof 

Current Consuming Devices 
(Written Exclusively for EtecrricaL ENGINEERING). 

Section 1. The Demand for Current Consuming 
Devices in the South. 

With the extensive application of the electric iron 

through its perfection and readily appreciated usefulness, 

numerous other devices for household and industrial use 

have become popular, until now there are definite and high- 

ly successful methods exploited by manufacturers, electri- 

eal dealers and the commercial departments of central sta- 

tions in small cities and towns as well as the larger ones. 

Various canvasses have been made year by year to arrive 

at the relative popularity of the now rivaling devices, each 

canvass showing that new devices are coming into promin- 

ence while those introduced are rapidly gaining new ground. 

A most convincing indication of the popularity of eur- 

rent consuming devices of the household type, and a fair 

indication also of the relative standing of each at the 

present time, was shown in a table published in the Febru- 

ary issue giving the number of devices sold by 32 of the 

Byllesby properties during the early part of last December. 

The report given in this table may be taken as represen- 

tative of conditions and demands generally on account of 

the different properties being widely distributed and each 

property pushing practically all the devices that the table 

mentions. In all something over 5,200 devices were sold, 

the following table showing the percentage of the total sales 

eredited to each device: 

ICO) Bio btn ts SE coe OO OG Ce Rae 43.57% 

PROASEONS Memes icisie a: cieerene serous te.» 16.3% 

PPACOIBT OVE EE Jie, «is: 2 11sGecROek xxi 7.2% 

EPA Ce che ae ee to 5A% 
UCL OUS Meweye et tac. cea ee rhs <3) 3.9% 

Dist id VESme ress 5c acer ens oes: 3.7% 

PROG HIB PE AUS. 57's, 234 < sober 22, 3.5% 

Caries eS IMShOR.... «0.62 5 ois ayers oo ay0 « 1.7% 

Wrashs Machines .<.... 5. siasec sc +» 5% 

Werermimn: Gleaner’ <, s..ccea scsi tam « 3% 

ORAM erie. «, +. acho Sarai - 86.0% 

The sales shown here do not represent the total sales for 

the districts covered by the properties since the devices sold 

by the electrical dealers are not included. For the purpose 

of showing relative popularity however, the data is suf- 

ficiently accurate to tell the story of present demands. 

The merchandising of these current consumption de- 

vices, as well as many other electrical products, seems to 

be a problem only partially solved, in view of the fact 

that total sales include the activity of central stations, 

electrical dealers, department stores, hardware stores, and 

others. Electrical merchandising, while a business with a 

legitimate field, has not become anything like established, 

especially in so far as current consuming devices are con- 
cerned and yet the success of such devices and their further 

extensive application depends in a large measure upon keep- 

ing the cheap and inefficient product out of the field or at 

least retailing these devices through those agencies capable 

of comprehending their deficiencies and able to advise the 

purchaser at the time and later make repairs if required. 

A vital discussion on this subject was recently held at 

the conference of the Society for Electrical Development at 

New York City, reported elsewhere in this issue. In this 

discussion central station men, manufacturers, jobbers and 

electrical dealers aired their differences and took up 

in a common sense way the solutions. The grievances of 

the jobbers and electrical dealers in regard to devices were 

that the central stations hold special sales and campaigns, 

selling at a eut rate and that they do not cooperate in the 

proper way. The manufacturer they complained, sells direct 

“to the customer and maintains no schedule of prices on 

quantity orders. The central station representatives com- 

plained of the lack of push on the part of the dealers and 

emphasized the fact that it is necessary for the devices to 

be placed in service in order to secure a revenue. They 

further hold that the defective appliances pushed on the 

market by manufacturers and dealers have made the public 

skeptical and even now hinder the introduction of reliable 

apparatus. The manufacturer complained that the dealer 

does not follow up sales to learn the criticism of the devices 
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and thus help the manufacturer to carry on the research 

work on nature of the demands and make the apparatus 

fulfill satisfactorily the expectation of the customer. This 

co-operation the manufacturer believes essential to pro- 

duce satisfactory apparatus in a new field and enable the 

dealer to increase his sales of such apparatus. An inter- 

esting plan was suggested for carrying on the sales work 

through a combination of jobbers, dealers and central sta- 

tions in any locality, the expense being divided among each 

according to sales. It is to be hoped that some such scheme 

ean be worked out and speedily for the good of all con- 

cerned. We quote Mr. H. L. Doherty on this point as fol- 

lows: “I have wished many times that someone would de- 

vise a scheme for cooperation which in its application would 

benefit all and injure none but I have yet to learn of such 

a plan. I am still hopeful that the problem can be solved.” 

CURRENT CONSUMING DEVICES IN THE SOUTH. 
The demand for current consuming devices in the 

South and the status of those that seem to be most popular, 

is interestingly told in the following letters from Southern 

jobbers and dealers handling these devices. 
W. R. Herstein, Secretary and Treasurer Electric Supply Com- 

pany, Memphis, Tenn., comments on the demand for current-con- 

"suming devices as follows: The electric flat iron is, of course, 

so far ahead of all other heating devices as to be in a class en- 

tirely its own, and I presume this will always be the case, since 

the flat iron is a necessity in every household and its first cost 

is low; whereas, the first cost of the other lines is comparatively 

high, and the majority of them are more or less luxuries. The 

electric chafing dish for several years was the most promising 

among the remaining devices, but our experience shows it has 

given way to the coffee percolator, presumably because of the 

more nearly universal use of coffee-making devices, and the fact 

that the percolator makes a lower priced and equally attractive 

present -for weddings, holidays, ete. After these devices, we 

would name the different kinds of combination sets, particularly 

those consisting of the electric flat iron, water heater and small 

stove or hot plate; and also those presenting the combination 

form of chafing dish, broiler, toaster and grill. We also find a 

demand for the heating pad, shaving mug, and the curling iron, 

or curling iron heater, though the demand is not great. 

With regard to electric fans, we find that every year these are 

eoming to be regarded more and more as a necessity instead of 

a luxury. Many of the humblest homes now use the small desk 

fan, and the more pretentious residences are using severel in- 

stead of one, as formerly. Our sales of fans have steadily in- 

ereased year by year, despite the fact that they seldom wear out, 

and an entirely new set of consumers must be found for each 

year’s supply. 

As to small motors, our experience has been that the margin 

of profit on them is not sufficient to interest jobbers, and the 

business is usually worked closely by the manufacturers and 

contractors, the former taking their profit on selling price, and 

the latter on the wiring job. There is undoubtedly a considera- 

ble demand for small motors, but their prices have gone to such 

a low point that there is nec margin for more than one middle- 

man’s profit and frequently not that. 

Osear C. Turner, President Southern-Weseco Supply Company, 

Birmingham, Ala., says in regard to the current-consuming device 

situation: We have found a considerable increase -in the sale of 

current-consuming devices lately. I believe the lighting com- 

panies are awakening slowly to the fact they ought not to fur- 

nish current-consuming devices of any character unless they 

get a living profit from the sale, and this has considerably in- 

creased our own sales and those of the local dealers throughout 

our territory. I believe this is going to grow and I look to the 

time that the central station will have the co-operation in the 

sale of current-consuming devices actively, of every electrical in- * 

terest in the town, instead of conditions as they have been in 

many places. 

We have been selling a large number of irons, electro-curls, 

electric combs, toasters, etce., of the heating devices. The small 

motor sales are improving each year and it is hard to realize 

where all the fan motors go. I believe that the future is most 

inviting in the current-consuming end of the lighting game. 

C. Robert Churchill, President, Electric Appliance Company, 

New Orleans, La., has the following to say on current-consuming 

devices: With reference to current-consuming devices, I know 

of nothing more popular, more unique and at the same time 

more satisfactory to the trade, than the several new current-con- 

suming devices put out by the Wagner Electric Manufacturing 

Company, the single-phase converter, the unity power-factor 

motor and the alternating current rectifier. 

F. K. Levy, of Interstate Electric Company, Ltd., New Orleans, 

La., writes as follows: (We had a very good season, and have 

sold more heating devices in the past six months than in any 
similar period before. We believe that magazine advertising is 

making heating devices familiar to the public and so a demand 

has been created and it is steadily increasing. Another influenc- 
ing reason for increased sale of heating goods is the better ap- 

pearance and the more lasting nature of the devices that are now 

manufactured. 

The iron is the most in demand, and after that we believe 

would come the toaster, grill stove, percolator, warming pad, dise 

stove and chafing dish, in very much the order given. We believe 

that the two factors that are doing the most good are the more 

reliable construction and the magazine advertising. 

A. D. Peabody, President, Peabody Electric Company, Musco- 

gee, Okla., mentions the following devices as most popular in his 

territory, and in the following order: Irons in all sizes, fans, 

pereolators, toasters, grills, vacuum cleaners, sewing machine 

motors, curling irons and power motors. 

J. M. Domble, Sales Manager, Harry I. Wood Company, Louis- 

ville, Ky., writes: ‘We find at the present time that electrical 

heating types of devices seem to have the greatest demand of the 

current-consuming devices. In fact, electric irons are sold more 

than any other heating appliance manufactured, but we presume 

in the future many homes will have their irons, and this business 

will drop off materially. As soon as the lighting companies give 

a better rate on heating devices, we believe electric stoves, toast- 

ers, etc., will be used more extensively. 

Julien Binford, J1., President, Binford Electric Company, 

Richmond, Va., remarks as follows on device situation in his ter- 

ritory: It has been our experience that during the spring season 

there is a demand for irons and small heating devices, and this 

year we expect in this vicinity a very large demand for electrical 

stoves. The housekeeper is learning very fast the great advantages 

of using electrical devices during the summer months, thereby re- 

ducing the heat which is caused from an ordinary coal stove, 

and it has been a great surprise to us to see how this particular 

line has recently developed. Of course, during the summer months 

the “fan” season comes on, and there is a very large demand for 

this product throughout our territory. 

So far as the small motor line is concerned, we have not found 

that the seasons have had much to do with the sale of this prod- 

uct. The demand for small motors is constantly growing, and 

about the household it is surprising to find the large numbers 

which are now in use. : 

Section 2. The Electric Motor and Its Application 

as a Current Consuming Device. 

Automatie advertising devices, calculating machines, 

electric fountains and other inventions too numerous to 

mention have sprung up almost in a night. The demands 

‘of the manufacturers of these various specialties coulé only 

be met by a motor of fractional horsepower so small indeed 

as to be heretofore regarded as a toy. 

SHowrna Desien or 1/50 H. P. Moror. Igigek, 1p 

One of the smallest practical motors made is shown in 

Fig. 1. This motor, developing from 1/50 horsepower at 

a speed of 1,125 revolutions per minute, to 1/20 horse- 

power at 2,500 revolutions per minute, may be constructed: 

to run on either 110-volt direct or 60 cycles A.C. with but 

small speed change. Wholly laminated field frames, sheet 

metal casing and bonnets reduce the weight to the mini- 

mum of 234 pounds. 

An interesting application of the small motor in ques- 

tion is shown in Fig. 2. Here the motor is applied to the 

weight-winding mechanism of a well-known make of chime 

—- 
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clock. By a worm and wheel method of drive and an in- 
genious automatic switch which makes and breaks a cireuit 
every twelve hours, the manual labor involving the winding 

o fthe family timepiece is rendered superfluous. This is a 
good example of intermitten drive, the motor running but 
1 1-2 minutes every winding period. 

The application of a small motor to a cloth cutting ma- 
chine is shown in Fig. 3, the motor being an integral part of 

the apparatus. The speed required was 3,000 revolutions 

Fic. 2. Smatu Moror Appuizp To CLOCcK-WINDING 

MrEcHANISM. 

per minute, the windings being arranged for direct current 

at 110-volts supplied from lighting circuits. Laminated 

field frames, together with covers of aluminum bronze 

render the apparatus light in weight, the whole thing being 

so balanced that the machine which is fitted with rollers is 

responsive to the slightest inclination of the operator’s 

hand. Ball bearings, both front and rear, minimize fric- 

tional heating. 

INDUSTRIAL APPLICATIONS OF SMALL MOTORS. 

We will now take up the subject of motors as applied to 

Fig. 3. Smatu Motor Operatine Cioru-Currrne Ma- 

CHINE. 

ventilating fans, sewing machines, portable ventilating sets 
and forge blowers. These subjects cover a diversified use 

of the small motor of fractional horsepower. 

VENTILATING FANS. The outfit illustrated in Fig. 4 is 

particularly adapted for ventilating duty in a room or 

apartment where space considerations will not permit or do 

not require the use of the larger sizes of exhaust wheels. 

The motor is very small but powerful, being capable of 

turning the blades at an approximate speed of 1,250 revo- 

lutions per minute, and moving 1,030 cubie feet of air per 

minute. The whole has an approximate net weight of less 

Fig. 4. A Typ or VENTILATING Fan. 

than 40 pounds, and can be connected with an ordinary 

light socket. The cost of maintenance is very small, even 

though the motor be used continuously. 

In choosing a ventilating set, obtain the cubic feet ca- 

pacity of the room, and choose the maximum diameter of 

wheel, which can be installed in the window space at hand. 

The formula being: 

Cubic feet capacity of fan per minute & 60 ~ cubic 

feet capacity of room — change of air per hour. 

In many instances fans are requiree to force air through 

a duct of considerable length and the prospective purchaser 

omits to mention this all-important fact to the manufac- 

turer, and the latter supposes that the apparatus is intend- 

ed for use against free discharge; consequently the motor 

is severely taxed and often overloaded. It is not generally 

understood that the operating conditions of dise propeller 

fans and cased blowers of the centrifugal type are totally 

different. A dise fan discharging air against no resistance 

consumes its minimum power for the reason that the volume 

of air is allowed to move freely at high velocity. The 

moment that’ the discharge side is closed, however, and the 

air restricted, a resistance is created to overcome which an 

increase in power is necessitated. This is not the case with 

the centrifugal fans, the horsepower required being at max- 

imum when the inlet ane discharge sides are wide open, 

that is, maximum volume of air handled. When both inlet 

and discharge are closed, the fan merely revolves, having 

no air to move, consequently requiring little power. 

When specifying power required to operate such fans 

sight must not be lost of the fact that the horsepower in- 

creases as the cube of speed. This means that eight times 

the power is required to drive a fan at just double its 

original speed. This proportion applies also to dise fans. 
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SEWING MACHINE APPLICATIONS. In shops where it is 

necessary to operate a few machines on special work after 

working hours, and in factories where machine work is 

very intermittent, although a large installation of machines 

may be necessary in certain periods, the individual form 

of motor drive commends itself. Certain features are neces- 

sary, however, for the suecessful operation of a sewing 

machine plant by individual motor drive as follows: The 

motor must be out of sight and way of operator; it must 

be under the perfect control of the operator at all times 

by treadle pressure, giving a variation of from a single 

stitch to 2,100 stitches per minute. It must have an in- 

stantaneous brake, capable of stopping the needle in the 

middle of a stitch. It must be fool proof and practically 

indestructible, with a minimum of working parts and a 

maximum of life. 

Figs. 5 anp 6. AppuicaTion oF D.C. anp A.C. Morors To 

Sewine Macurnes. 
In Fig. 5 an application is shown where the direct cur- 

rent variation of the sewing machine, motor power is ap- 

pled through the medium of the transmitter which con- 

sists of a spring carbon switch controlleé by an arm which 

is attached to the treadle rod. This arm acts as a lever, 

moving a loose pulley in a direction parallel to the shaft by 

the same pressure which closes the switch and applies the 

current. Speed regulation is obtained by variation of 

pressure on the treadle, the tight pulley running at the full 

speed of the motor which is 1,800 revolutions per minute, 

the loose pulley being brought into more or less contact 

with it by means of the treadle in connection with the lever 

and pitman rod. Light pressure effects a slight engage- 

ment of the wheels, and an increase of pressure lessens the 

slip between them until they are at full needle speed, 

brought into close contact. A brake is operated by the lever 

an@ is instantly applied when pressure on the treadle is 

released and the transmitter wheels disengaged. 

When pressure on the treadle is released and brake is 

automatically applied, the current is eut off from the motor 

by the release of the switch described. The motor is rated 

at 1/7 horsepower, and is self-contained, being fastened 

under the table. The entire outfit consists of motor, trans- 

mitter, switch and brake, together with necessary brackets, 

levers, attachment plug ane pitman rods. 

In addition to the friction arrangement of motor and 

transmitter, it is sometimes found desirable to «se the 

direct current motor in connection with the dynamie brake 

in place of the mechanical arrangement, which obtains with 

the friction transmitter. The desirability of this outfit 

shown in Fig. 6, to many users of sewing machines is due 

to the fact that the resistance of the rheostat is divided into 

a series of fixed steps giving fixed speeds which can at 

once be reached when the contact is mace upon the proper 

point of the rheostat. The motor for this outfit is also 

rated at 1/7 horsepower, with a speed of 2,800 revolutions 

per minute, this speed being determined as the most desira- 

ble one for use with the average manufaeturing machine 

and filling the requirements of the average manufacturer. 

It must be considered in taking up the subject of alter- 

nating current motors that these require an appreciable 

period of time to attain full speed and must therefore run 

continuously and the arrangement of automatic switch used 

with direct current motors cannot be utilizec. The motor 

is therefore placed in circuit by a snap: switch, while the 

same method of speed variation is obtained as we described 

in connection with the direct current friction clutch outfit. 

All motors are lubricated by grease cups placed vertically 

on the bearing housings. 

A new type of treadle-control motor is being placed on 

the market through the agencies of the Singer Sewing 

Machine Company. ‘This motor is intended for use on all 

Singer or Wheeler & Wilson sewing machines, illustrated 

by Fig. 7. Simplicity combined with a minimum of parts 

formed the rule for the construction of the outfit. 

The speed regulating device is entirely concealed within 
the end cover, the movable contact being connected by a 

strong light chain to the treadle. A clock spring closes the 

circuit and regulates the movements of the carbon as pres- 

sure on the treadle is varied or entirely removed. 

Fig. 7. A New Treapue-Controut Motor. 

The pulley is saucer-shaped and made of pressed steel 

with a steel hub. It is set on the armature shaft with set 

screws. An idler wheel is made part of the motor bracket ~ 

and controlled by a spring. This idler acts as guide and belt- 

tightener, obviating the necessity of boring an extra hole 

for the belt through the machine table. The belt from the 

motor pulley, held in place by a belt guard, runs over the 

idler. When the machine head is dropped, the belt is 

always in position about the pulley, ready for instant use. 

A leather brake, released by the treadle-controlling mechan- 

ism when the cireuit is broken, bears upon the saucer-rim 
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of the pulley, causing an instantaneous stop. The motor 
is wound for cirect and alternating current circuits, and 
may be readily attached to a lamp socket or other outlet. 

PORTABLE VENTILATING SETS. Fig. 8 shows a portable 
ventilating set consisting of a blower of the centrifugal 
type driven by a direct current motor. The motor is totally 
enclosed, its frame being cast steel and is placed on the 
right side of the blower, the steel frame, in conjunction 
with ball bearings, have the effect of increasing the effi- 
ciency of the outfit and decreasing the weight. The motor 
is bipolar, series-wound, and is so placed that the commuta- 
tor end is most remote from the blower casing. The brush 
holders are mounteé directly on the front end cover and the 
end cover bolts are set in slots so that there may be adjust- 
ment for brush position. 

Fic. 8. PorrasLe VENTILATING SET. 

The blower runner, which is of the multivane type, is 

mounted directly on the armature shaft, making it with its 

easing of pressed metal, an integral part of the motor, and 

the whole set self-contained. The blower has a horizontal 

discharge end and outlet 4.375 inches in diameter. 

The set runs at approximately 2,200 revolutions per 

minute, with a watt imput of 155, gives a delivery of 425 

cubic feet of air at a velocity of 4,100 feet per minute. The 

Set is especially useful for portable ventilating work on 

shipboard, for ventilating rooms, for cooling resistances, 
ete. 

ELECTRIC FORGE BLOWERS. In many eases it is convenient 

to carry a long line of blast pipe to supply a machine shop 

with blast for forges, brazing, hearths, ovens, etc., and for 

that reason the individual electrically driven blower has 

come into prominent use. If one or two individual forges 
only are required for some special job, the large machine 

would have to be run and would consume practically the 

Same amount of power as if it were feeding all the forges. 

Fig. 9. Enecrric Force Buower. 
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The individual system allows of brazing hearths and forges 
being placed in any position in the shop, and independent 
of each other regarding the location. A particular instance 
of saving ané convenience would be shown by a large braz- 
ing shop working on automobile parts, which work is more 
or less intermittent and divided. For particular metals a 
different temperature is needed, consequently, hearths may 
be adjusted to suit. In some instances the blower and motor 
units are attached directly underneath the forge pan in a 
reversed position, so eliminating the piping entirely the 
outlet of the blower being directly underneath the tuyere. 
In this outlet is connected a clinker catcher so as not to 
allow the ashes dropping into the blower itself. A new use 
for these blowers has been devised by one of the largest 
bread-baking organizations in the United States. They 
have at present 16 blowers direct connected to 1/10 horse- 
power motors operating at a speed of 3,000 revolutions per 
minute. These blowers are fixed in close proximity to cer- 
tain machines, through which dough in the process of 
kneading is passed. The air is blown directly on the pass- 
ing dough when exposed to the atmosphere, so preventing 
foreign particles of dust or dirt settling. In the inlet of 
the blower is attached a double mesh and muslin screen 
which tends to keep particles from entering the blower. It 
has been found in many cases that this has a distinct ad- 
vantage in purifying the material and it is a very decisive 
steps towards absolute cleanliness. The motors shown in 
this section are of the Diehl Manufacturing Company’s de- 
sign. 

Section 3. Control of Current-Consuming Devices. 
BY GEORGE T. KIRCHGASSER. 

While the term “Current-Consuming Devices” may in- 
elude all kinds of electrical appliances, such as motors, 
lamps and heating devices, it is of the last named apparatus 
that this article will treat. Brief mention, however, is made 
of ventilating fans and portable motor-driven devices, as 
they also belong to a class of current-consuming devices 
that is becoming more popular every day, and which can be 
made to represent an important part of a central station 
load. 

When the first commercial applications of electric 
motors were made, not yet 30 years ago, no attempt at 
speed variation or control was attempted or even thought of. 
There was no automatic starting or stopping, no smooth 
acceleration nor dynamic braking. The main idea was to 
turn the current into the motor, start it running and be 
thankful for that. The resistance boxes that were later 
used to get better acceleration without damaging the motor 
had no release magnets, as the present-day starting rheo- 
stats have, all of which indicates that there was no such 
thing as motor control in the 80’s and early 90’s of the last 
century. 

Also the first motors simply operated line shafting which 
in turn furnished power to various countershafts and 
machines. For this kind of motor appleation which does 
not make use of the best characteristics of electric motors, 
no control other than starting is desired. More experience, 
better design and recognition of the real advantages of 
electric motor Crive led to the wonderfully increased num- 
ber of installations and to means of control, which widened 
the field of applications. These same steps are taking place 
in the case of electric heating devices, the features of cur- 
rent and temperature control being of the same relative im- 
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portance to electric heaters as the various forms of motor 

control have been to the motor industry. 

The first electrically heated devices that were used to 

any great extent were irons, and these were connected up 

to the fixture socket or wall receptacle. If the fixture socket 

key were used to control the current to the iron (and there- 

fore, its temperature) damage to the socket would result 

eventually, due to the breaking of a current of greater ca- 

pacity than that for which it was designed. Many of the 

earlier devices were connected up and the current left on 

during the entire operation (and sometimes longer) al- 

though if ready means had been available for cutting off 

the current at intervals, the temperature of the device could 

have been regulated and current saved. Table stoves, toast- 

ers, etc., were also connected in this way and the only 

means of control was to jump up and turn off the current 

at the socket or pull out the plug. 

Manually and automatically-controlled irons are now 

on the market, which allow either the obtaining of the tem- 

perature Cesired through the provision of an easy means of 

turning the current on or off, or which automatically cut off 

the current in the iron itself when the temperature reaches 

a certain point. Several irons are fitted with manually 

operated switches so that the current can be controlled and 

the temperature regulated. The switch parts, however, be- 

ing in the iron are subjected to oxidation resulting from 

the high temperatures of the devices and are apt to give 

trouble. The elimination of all delicate parts from the elec- 

tric heating device and providing control by other means, is 

the solution which parallels the case of the motor and its 

controller which is never built into the frame, base or 

other part of the motor, but is installed in the line. 

For such devices as irons, toasters, table aise stoves, per- 

colators, chafing dishes, ete., the small push-button “feed- 

through” or “cord” switch which can be placed at any 
place on the cord, provides a convenient means of control. 

When ironing light materials, the iron can be cooled down 

by operating the switch to turn off the current for short 
periods. In case of interruptions, the current can be 

snapped off, and on again in the same way when ironing is 

resumed, thus saving current. 
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Fig. 1. Appuicarion or 3-Hrat Corp SwitcH. 

This kind of control switch is particularly suited for use 

with heating devices used at the table also. To control the 

temperature by operating the socket key or by pulling out 

the plug at the device or at the receptacle is very liable to 
result in an embarrassing accident, such as the upsetting of 
a cup of coffee or cocoa, or something equally damaging to 

table linen. This type of switch is shown as used on the 

heating device cord in the accompanying illustrations. 

Being installed on the cord, it is not subjected to the vary- 

ing temperatures of the device. This switch is also used 
to control such current-consuming devices as motor-driven 

érills, small portable vacuum cleaners, ete. No matter 

what distance these devices are taken from the receptacle 

to which they are connected, the control is not affected, as. 
the switch is placed near the device. 

Fig. 2. A 3-Heat Corp SwitcuH. 
Surface type snap switches are usually used with such 

stationary devices as chocolate warmers and radiators, as. 

the switch can be permanently mounted and thus easily op- 

erated. Whhere the ordinary surface switch is used with 

household table devices it is not satisfactory, for to operate 

it, it is necessary to hold it with one hand and turn the 

button with the other. 

The control of the portable water heater, shown in Fig.. 

3, is obtained by means of a 10-ampere single pole pendent 

switch operated in a similar manner to the cord switch and 

by means of a single push bar. As the water heater shown 

is of 9-ampere capacity, the 10-ampere pendent is better 

suited as the rating of the cord switch is 6 amperes—suita- 

ble for practically all household devices. Where this type 

of water heater is installed in a permanent location on a 

bar or soda counter, a surface switch is also suitable for 

controlling the current. Where a cord switch is used the 

same cord and connection plug can be used with any of 

several devices (of the same make) used in the household— 

the toaster, the iron, the dise stove, ete.—and in each ease: 

provide easy control of the current. A switch on each de- 

vice is not required. 

Some classes of electrical heating appliances now on 

the market are designed to operate at a low, medium or 

high heat. Water and coffee urns, table stoves, heating 

pads, tailors’ irons, are included in this class, and are so 

designed that the resistance is divided into sections so that. 
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for low heat only a small part is to be connected in cireuit, 

while at a medium heat a larger section is in cireuit and at 

high heat the entire heating element is connected across the 

line. In some eases the cevice has special contacts and a 

plug which ean be placed in several ways to give the control 

desired. One manufacturer uses a push button three-heat 

cord switch similar to the single pole cord switch. The urn 
shown in Fig. 1 is controlied by a switch of this type. 

Fig. 3. Conrrou or Water Heater BY PENDENT SwitcH. 

With heating devices used for industrial purposes, such 

as in hat making, it is sometimes desirable to vary the tem- 

perature over a wide range because of the nature of the 

work. This can be accomplished by installing a small 5- 

inch or 6-inch rheostat in series to vary the amount of cur- 

rent passing through the device. The 6-inch resistance 

plate is now made which provides heat regulation in six 

steps, from full heat to low heat, the latter being usually 

1% to %4 full heat. This meets the required needs of these 
devices. 

Electric fans in use are easily and satisfactorily con- 

trolled and the speed varied by means of the small lever, 

usually mounted in the base, the other end passing over a 

series of contacts of a small resistance plate, and thus vary- 

ing the speed of the motor. Where fan electroliers are used, 

-however, and it is desirable to control the lamps and fan 

separately, the two-cireuit pendent switch, alreacy men- 

tioned, can be used, and makes possible the turning on or 
off of either fan or lamps independently. For small venti- 

lating fans requiring no speed variation, a magnetic switch 

is convenient to start the fan from a distance. For larger 

fans requiring speed control, a regulating rheostat is re- 

quired. 

Section 4. Industrial Application of Heating De- 

vices and Other Equipment. 

To the commercial department of the central station, 

perhaps no heating device field appeals more than that of 

the industrial application of electrical heat, and the ex- 

ploitation of those devices that on account of their current 

consumption can command a rate making their use attract- 

ive to the customer and placing the load on a power de- 

mand basis. An interesting comment in this connection 

was made by C. D. Williams on industrial applications, in 

a recent issue of the Age Bulletin, a small publication issued 

by a New York central station. What follows is taken 

from this source: 

Probably the most obvious industrial application of 

electric heat anc at the same time one of the most interest- 
ing from the station manager’s point of view, because of 

the current consumption involved, is that of the electric iron 

in laundries, tailoring establishments, dyers’ and cleaners’ 

shops, corset manufacturers and clothing houses, as well 

as in the laundry department of hotels and institutions. 

To be interesting to your customer, the proposition must not 

only be economical and durable in maintenance and repairs 

Fig. 1. Tattor’s Goosr, Wirm Auromatic AND Hanp Rxc- 

ULATOR STAND. 

expense, but it must also captivate his imagination from 

the standpoint of efficiency, sanitation and up-to-dateness. 

The properly equipped establishment includes suspen- 

sion arms, designed to eliminate cord trouble, breakages, 

and to increase efficiency by keeping the cords out of the 

way of the operators; pilot lamps, automatically indicating 

when an iron is left in cireuit; automatic stands cutting 

down current supplied to the iron when running idle (in 

themselves savers of perhaps 15 per cent of the current) ; 

the hand-controlled stand, permitting individual control of 

temperature suitable to the class of work in question, and 

the combination hand and automatic control. 

The application of electric heat to cooking operations 

is primarily interesting in such places as manufacture their 

own current, but it is still possible with the assistance of a 

rate calculated to meet the requirements of the situation, to 

Fig. 2. Exrctrric Guus Por. 
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MLEOTRIC SOLDERING LRONS. 

employ electric heat not only in the main operations of 

hotel ane institutional cooking, but in any case to utilize 

the benefits of smaller devices such as waffle irons, griddles, 

hotel toasters, broilers, fry kettles and the like, in addition 

to the ornamental table devices, such as percolators, chafing 

dishes and toasters for individual service. 

Evectric: VULCANIZING OUTFIT. 

While we are speaking of hotels, it is worth while to 

mention the curling iron heater as an extremely important 

device in modern institutions either in the form of surface 
type hotel curling iron heater, which automatically cuts 

on and off, on the introduction and removal of the tongs, 

or the flush type, built for fireproof walls, having the same 
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Fig. 5. EnecrricaLuy OPERATED COFFEE GRINDER. 

principle of operation, offering a more attractive form of 

installation when it is possible to specify these curling iron 

heaters curing construction. 

The factory applications of electric heat are so numer- 

ous as to limit me at present to a mere mention. Besides 

soldering irons and glue pots, which are familiar to every 

one, there are electrically-heated kettles for pitch, varnish, 

insulating compounds and paraffine, where the advantages 

of electric heat are obvious through the absence of danger 

probable in the presence of inflammable gases when flame is 

used. Melting pots, which are used for solder, babbit and 

other metals, sealing wax pots, both for factory use—par- 

ticularly in the manufacture of electric wiring devices—as 

well as in offices and express companies, are widely used. 

Manufacturing operations, requiring printing, embossing 

Fig. 8. ELeocrric RANGE AND UTENSILS. 
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Fig. 9. An Enecrric OzoNnizer. 

ane stamping where heat is required, can be conducted with 

excellent results, by the introduction of electric heat. The 

use of embossing heads electrically heated in printing and 

book-binding establishments, is frequent. 

Fig. 10. Moror Driven Froor PoutsHer. 

Lately an application of the principle of the electric 

baking oven has been made to factory operations for japan- 

ning, drying lacquered parts, ete. Notably in a factory in 

Connecticut where there are several of these ovens in suc- 

cessful operation with more in course of manufacture are 

they used; the capacity of each oven being under control 

from 3 to 8 kilowatts. F 
In hhat factories electric heat is much used; it may be 

said that all establishments using smoothing irons will have 

recourse to electric heat as the natural progress of their 

growth. Laundry machinery, such as rolls, mangles and 

special launcry irons, operating from power are using elec- 

trically-heated surfaces with increasing frequency. 

Electrically-heated shoe machinery has already come to 

a recognized industry and this market is thoroughly can- 

vassed by a specialty company restricted to the shoe trade. 

Electric radiators for factories are efficient in construction 

and operation. The expense of operation while prohibitive 

on many rates yet permits many applications of this sort 

\ 
Ai 

Fig. 11. Exrcrric Raprator or WorKsuHor Typr. 

where the convenience and cleanliness of the electric radia- 

tor is a factor. 

With regard to electric boilers, one of the most interest- 

ing and practical forms of construction is the coil spring 

unit with mica insulation between each convolution, sup- 

ported by a rod in tubular boilers. By reason of its solidity 

of construction and the fact that there is no insulation or 

envelope surrounding the heating element it is found to 

Fie. 12. Wagner Unity Power Facror Sincue PHase 

Motor. 

be very efficient, it being practical with these boilers to 

supply hot water for apartment houses and institutions 

without limit, so far as is yet known, as to size. In a re- 

cent case a 200-gallon boiler was equipped with 5 kilowatts 

heat controlled and is operating with perfect satisfaction. 

S065 
WaGNeR StncLeE PHASE CONVERTER AND A. C. 

RECTIFIER. 

HIG. 
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Other successful installations have been made in 25, 50 and 

75 kilowatt sizes, and there was recently under consideration 

a 1,000-kilowatt boiler for a paper mill. 

In laboratory practice, there are many electrically-heated 

devices which, because of their nature, have pre-empted the 

use of other forms of heat. Among physicians, surgeons, 

hospitals ane dentists, the use of heating pads and elec- 

trie sterilizers is already very widespread. At the present 

time there is no suggested application of electric heat that 

is not important enough to refer to an electric heating en- 

gineer for his comment on practicability. 

A Modern Telephone Exchange at West Point, Ga 

(Contributed Exclusively to EunctrricaL ENGINEERING). 

BY E., H. BUSSEY. 

The ever increasing demand for a quicker and more effi- 
cient means of communication is one of the brightest signs 

of the commercial awakening of the South. Recognizing 

the necessity of furnishing the best possible service to its 

subscribers, the West Point Telephone and Electric Com- 

pany, of West Point, Ga., has just completed the erection 

of a new exchange building, installing a modern, lamp sig- 

nal multiple switchboard, and changing their outside sys- 

tem to an all-cable plant and installing new telephones 

throughout. 

The exchange building is located on a site overlooking 

the Chattahoochee river, and no expense has been spared 

to make this the very best constructed telephone building 

of its size in the country. In the basement, which is solid 

conerete throughout, is located the storeroom and repair 

shop. The first floor is oceupied by the distributing frame 

room, power plant and manager’s office. A provision is 

made in the lobby on the first floor for subscribers, in pay- 
ing bills, to have access to the cashier. 

The central office equipment, including the switchboard, 

power plant and protection devices, are of the Western 

Electric type. The switchboard consists of three single- 

position sections of two panels each. The first section is ar- 

ranged to take care of the toll and rural lines, of which 

there are twenty now connected to the board. Service over 

the long distance lines of the Southern Bell Telephone & 

Telegraph Company is afforded to Opelika, LaGrange and 

Atlanta over special lines. These lines and the long rural 

lines connecting West Point to adjacent small towns are all 

equipped with magnetic local battery sets and are termi- 

nated in the board on special high-woune signals. These 

InverIor OF TELEPHONE ExcuHancr, West Point, Ga. 

signals have the answering jacks associated with them, so 

that their operation is practically as fast as that of a regu- 

lar common battery line. In general the board possesses 

the same transmitting and operating features as the larger 

boards in the country. It is provided with line lamp 
signals and supervisory lamp signals. The arrangement of 

the equipment is shown in Fig. 1. With the equipment in- 

stalled as shown, it is possible for any operator to complete 
a connection with a minimum reach, thereby resulting in 

the quickest possible service. 

A distinctive feature of the operating room equipment 

consists of a combination chief operator’s and wire chief’s. 

desk. This desk is finished in mahogany to match the wood- 

work of the main board and is so designed that it is possible 

to make any of the tests necessary in quickly locating any 

troubles that may occur from time to time. The work of 
making these tests is done by the chief operator. Another 

distinctive feature of the equipment is an harmonic ring- 

ing system and an “instantaneous” call. The instantaneous 

call feature is so designed that immediately upon a sub- 

scribers’ taking a receiver from the hook on a telephone, the 

subscriber is in position to talk to the operator. The sub- 

scriber’s line lamp lights up in the usual way, but with this. 

feature it is unnecessary for the operator to plug into the 

answering jack before being able to ascertain what number 

is desired. Upon the subscriber lifting his receiver and tell- 

ing the operator what is wanted, the operator takes the 

front cord of a pair of connecting cords and inserts the 

plug of this cord into the jack of the desired party. The 

called party is then signalled and the back cord of that pair 

of cords used is then inserted into the calling party’s an- 

swering jack. It is claimed that this method of operation 
results in rapid operation. 

The harmonic system makes use of the fact that every 

vibrating reed has a natural period of vibration and can 

be made to take up this vibration by a series of impulses. 

of force occurring in the same frequency as that in which 
the reed or penculum vibrates. In the harmonic ringing 

system, a device at the central office known as a converter 

delivers an alternating current of four different frequen- 

cies, that is, 16 1-3, 33 1-3, 50, 66 2-3. The ringers in the 

telephones are constructed with respect to the length and 

weight of its armature so that it has a period of vibration 

which corresponds to the number of alternations made by 

one of the four alternating currents. 

An interesting feature in connection with the outside 

plant is the crossing of the Chattahoochee river with a 150- 

pair cable. The span at the point of crossing is 540 feet 

in length. To accomplish this task in a successful way, 

one 60-foot steel tower was erected on each side of the 

river, the cable suspended on a 10,000-pound messenger 

from a 50-foot height on the tower and a similar messenger 

was strung from the top of the tower and used to pick up 

the main cable messenger at two points in the crossing. 

Both the inside and outside plants were installed from 

plans furnished by the Western Electric Company. . The — 

resulting plant is something of which the city of West 

Point and the owners of the property may well be proud. 

The New York Conference of Society for Electrical 
Development. 

The organization of the Society for Electrical Develop- 

ment in the early part of September, 1912, together with 

accounts of its meetings since that date, its plans and its — 

purposes have already been reported in these columns. The 

most important event in the history of this society, however, — 

took place at New York March 4 and 5. This meeting, 
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announceée in our March issue, was more than a regular 

“get-together” of the officials of the society, since the 

entire electrical fraternity was invited for the purpose of 

discussing from all angles arrangements of the society for 

co-operation and general educational work through the elec- 

trical and allied industries. The result of the meeting, at- 

tended by some 175 men influential in the different lines of 

electrical activity, proved that the work has a strong hold 

on all the agencies that are interested in or have to do with 

anything electrical. While the society represents the inter- 

ests of and recruits its members from central stations, man- 

ufacturers, jobbers, contractors and Gealers, all others who 

have interests lying in any of these directions have shown 

a willingness to enter into the spirit of the work and lend a 
helping hand. From the nature of the plans now formu- 

lated and adopted, the society has a definite work of tre- 

mendous proportions which cannot but reflect to the benefit 

of the entire electrical industry. 

SESSIONS ON TUESDAY, MARCH 4. 

The following program was earried out during the two 

days o fthe conference: An opening address was delivered 

Tuesday morning by the president, Mr. Henry L. Doherty. 

In this address, Mr. Doherty briefly outlined the reasons 

for calling the conference, stating that the society desired 

through a meeting open to the entire electrical fraternity 
to present its plans for future work and discuss thoroughly 

these plans from every angle. He referred to the sentiment 

against big business on the part of the government and ex- 

pressed the opinion that the prosperity of the country in 

the future depends upon a correction of this attitude. He 

referred to conditions in other countries, especially Ger- 

many. 
In commenting upon the work of the society, Mr. Doher- 

ty stated that it amounts to more than a National acvertis- 

ing campaign in that its desire to bring about a consolida- 

tion of interests that will be beneficial to everyone and ob- 

jectionable to none. He referred to the collection of data 

on cost of operating industries, which can be furnished to 

all central station companies. He further referred to the 

promotion of electricity in the country and its use in con- 

nection with vehicles of all kinds. 
Following Mr. Doherty, General Manager J. M. Wake- 

man, discussed the aims of the society. He expressed the 

opinion that there is a need for publicity that will induce 

the public to realize the advantages and economy of elec- 

trical energy and such publicity can be secured through ad- 

vertising on a large scale, furnishing articles of electrical 

news written by men whose names will insure that the ar- 

ticles will be read, supplying the daily press with electrical 

news, exhibiting subjects of electrical interest through 

moving pictures, discussing in the technical press business 

and practices along manufacturing, contracting and elec- 

trical supply lines and the edueating of farmers, architects 

and others in the merits of electrical service. 

Mr. Wakeman was followed by F. H. Gale of the Gen- 

eral Electric Company, with a paper on, “The News Value 

of Electricity.” The author discussed in this paper the 

news value of progress in the branches of the electrical in- 

dustry, taking pp the features of interest to newspapers and 

to the technical press. He commented upon publicity from 

the standpoint of the public service corporation and men- 

tioned the benefits that can be received from favorable 

newspaper comment. He distinguished between items of 

news interest and the work of press agents. Mr. Gale’s pa- 

ver was thoroughly discussed by a large number present. 

The afternoon session opened with a paper on, “Elec- 

tricity and the Architect,” read by Frank E. Wallace, of 

Wallace & Goodwillie, architects, of New York City. This 

paper discussed relations between architects and electrical 

men, pointing out how ane where the architect needs the aid 

of the electrical engineer. He suggested a committee to act 

with the American Institute of Architects in bringing about 

He 

spoke favorably of the assistance he received from central 

station salesmen, supply dealers and electrical contractors 

who discuss matters referring to electrical work with him. 

Following the discussion of Mr. Wallace’s paper, a paper 

on the dissemination of news was read by Dr. Taleott Wil- 

liams, of the School of Journalism, Columbia University, 

New York City. The author referred to the lack of know- 

ledge of what is being done by the engineering profession¢ 

and explained how the school of journalism is giving to its 

students, training in physics, chemical and electrical engi- 

neering so they will be able to express electrical anc engi- 

neering matters in the proper manner. He outlined in con- 

siderable detail the nature of journalistic work, and the way 

it should be handled, referring specially to the engineering 

field. 

The next paper, by T. Commerford Martin, executive 

secretary of the National Electric Light Association, out- 

lined the part the N. E. L. A. is to play in the work of 

the Society for Electrical Development. In view of the 

fact that the central station industry is doubling every five 

years, anything the society can do to advance the industry 

at a more rapid rate is of mutual interest. Mr. Martin’s 

remarks were supplemented by those of the president of the ° 

National Electric Light Association, Mr. F. M. Tait, who 
advanced the assurance that the society would have his eo- 

operation for he believed that the central station companies 

should co-operate to the fullest in the work. 

The subject of “Efficiency in Local Advertising,” was 

next discussed by J. C. MeQuiston, of the Westinghouse 

Hlectric & Manufacturing Company. He outlined in detail 

his idea of future development and expressed the opinion 

that publicity is to play an important part in bringing this 

about. He further referred to the “People’s Electrical 

Page,’ now running in numerous daily papers, and 

objected to the method of carrying it on, in view of the 

fact that matters are presented of little local interest and 

appeal only slightly to the average layman reader. He 
further referred to profitable sources of advertising, men- 

tioning window dressing and personal demonstrators for the 

sale of electrical appliances, talks by competent men before 

clubs and moving pictures on electrical subjects. He fur- 

ther mentioned co-operation with city officials in order to 

make plain the true relationship which each should bear to 

the other. Regular meetings were suggested between job- 

bers, contractors, dealers and central station sales agents 

and advertising men, discussing advertising methods by 

central station companies as well as the other interests aim- 

ing to bring about a co-operation and good to all concerned. 

A traveling electrical show organized so as to be able to go 

from one place to another was mentioned as a means of 

presenting the same results as the present show at less cost. 

SESSION ON TUESDAY EVENING. 

A session was held on Tuesday evening. At this ses- 

sion Mr. T. C. Martin reported the contributed material to 

the society by various individuals and electrical associa- 
tions proposing lines along which activities of the Society 

closer relations between electrical men and architects. 
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for Electrical Development may be directed. The heads un- 

der which the material was divided included general pub- 

licity, publicity within the industry; educational work; 

traveling shows; traveling representatives, campaigns of 

educational work for the public and for the electrical in- 

dustry, books on commercial development and commercial 

practice; the unification of water power laws; cooperation 

with civie bodies, relations with the general press; educa- 

tion of young men for the central station industry, and stim- 

ulation of electrical merchandising. 

SESSIONS ON WEDNESDAY, MARCH 5. 
The Wednesday morning session was opened by a paper 

on, “Co-Operation in the Electrical Industry,” read by 

J. Robert Crouse, of the National Quality Lamp division 

of the General Electric Company, Cleveland, Ohio. He out- 
lined the part commercial co-operation is to play in future 

development, believing that it is a recognized factor in in- 

creasing the efficiency of production and distribution. The 

author advanced means for promoting co-operation, includ- 

ing a national campaign of advertising; a national electri- 

cal press bureau, the use of advertising service through 

agencies, the creating of new business departments in the 

technical press, the establishment of schools of electrical 

salesmanship, and the sending out into the field of men ex- 

perienced in lighting business, electrical contracting busi- 

ness and allied trades, the distribution of commercial litera- 

ture, and the offering of special prizes for excellence in 

commercial work. 

This paper was followed by one entitled, “The Sales 

End,” and read by James H. Collins, of New York. He 

commented upon the need of instruction for modern central 

station salesmen, and discussed co-operation with electrical 

contractors and dealers. 

“Merchandizing Co-Operation,’ was the subject dis- 

cussed by W. E. Robertson, vice-president of the Robertson 

Cataract Company. In discussing retail merchandizing, the 

author mentioned that location, window display, courtesy, 

newspaper advertising and direct appeal from the counters 

of the store are important factors in the success of the 

business. It was the opinion of Mr. Robertson that a retail 

dealer can secure the confidence of the public easier than 

the central station, and that many retail stores can be suc- 

cessfully carried on if there is a substantial co-operation 

among the interests effected. 

In the discussion of the merchancizing subject as pre- 

sented, Mr. Doherty agreed that articles should be sold at 

a price which would net a profit by central stations, and 

called attention to the public antagonism toward corpora- 

tions and toward middle-men. He believed that the mid- 

dle-man is now recognizec as a necessary factor and that 

antagonism toward him will probably diminish. Mr. Do- 

herty favored marketing products under a fixed retail price, 

referring to the Ingersoll dollar watch as an example of 

successful price fixing for the retail trade. He stated that 

the ery for low prices is an economic policy, and that low 

prices do not compensate for poor service, which is an 

inevitable accompaniment. He further referred to the 

handling of tungsten lamps by central stations and the ef- 

fect of introducing Gefective appliances. The latter he 

believed on account of failures have made the public so 

skeptical as to injure the introduction of reliable devices. 

The afternoon session continued the discussion of the 

merchandizing situation, Mr. C. W. Stone, of the General 

Electric Company, discussing the situation from the stand-. 

point of the manufacturer. He pointed out that dealers and 

jobbers have a distinct part in the development of central 

station business, the one endeavoring to improve its load 

curve, while the others are endeavoring to secure larger 

profits through increased sales. He mentioned the fact 

that often small devices are neglected when installed, and 

thus fail to give satisfaction, believing that there should be 

some follow-up method specially on the part of the dealer 

who gives such attention only occasionally. He stated that 
the society can help the manufacturer to develop along 

lines of greatest benefit to the central station companies and 

dealers, as well as all concerned in the industry. 

J. R. Strong, of New York, further discussed the situ- 

ation, referring to jobber, contractor and dealer, and sug- 

gested a harmony department of the society to bring about 

the sale of electrical merchandize at a profit to all. He 

stated that the contractor only asked of the central station 

satisfactory business conditions and cooperation in regard 

to sales. He referred to the manufacturer as being at fault 

with the central station in regaré to electrical merchandiz- 

ing, by selling direct to the customer and quoting to such a 

customer prices lower than to men legitimately engaged in 

the electrical business. He believed that the society can es- 

tablish a harmony in these cases. 

Various other speakers took up different lines of argu- 

ment in this regard and related instances which show that 

the society has a decided field for work in straightening out 

the problem of electrical merchandizing. 

The advertising campaign proposed by the society was 

explained by W. B. McJunkin, of Chicago. The author of 

the paper presented this campaign and showed through a 

large chart the nature and classification of the work to be 

done. He discussed the fields to be entered, the nature of 

copy, the nature of mediums and the amount of space to be 

used in various publications. 

The conference closed with a banquet on Wednesday 

evening attended by a large number of those attending the 

conference. The banquet was a fitting close for the remark- 

ably suecessful work of the two days’ sessions and erystal- 

lized the well laid-out purposes of the society in the minds 

of not only its founders, but those who are giving it their 
hearty support. 

Convention Mississippi Electric Association, April 
21 to 23. 

As announced in our January issue, the Mississippi 

Electric Association, a state section of the National 

Electric Light Association, will hold its fifth annual econ- 

vention at Natchez, Miss., on Monday, Tuesday and 

Wednesday, April 21 to 23. At a meeting of the execu- 

tive committee on March 10th, at Jackson, Miss., the de- 

tails of the program were determined upon and definite 

plans formulated for accommodating a larger attendance 

than has ever come to a past convention as there is every 

indication from the growth of the association and the in- 

terest taken in it that such plans will be necessary. 

The executive committtee has arranged for all mem- 

bers and delegates to the convention to meet at Vicksburg 

on the morning of April 21. At 12-o’clock a steamer will 

be taken for Natchez arriving on Tuesday morning. The 

opening session of the convention will be held on the boat 

at 2:00 P. M. Monday. The committee promises an en- 

jeyable trip, having secured Bud Scott’s band, a famous 
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negro aggregation, and planned other splendid features of 

entertainment, all of which is in charge of F. J. Duffy of 
Natchez—“enuf sed.” 

The details for the convention sessions are as follows: 

MONDAY, APRIL 21. Association members and del- 

egates assemble at Vicksburg and take the boat at 12 

o’clock for Natchez. At 2:00 P. M. the convention is 
opened on the boat by the address of the president, R. B. 
Claggett (Greenville). This address is followed by reports 

from committees on electric heating and cooking and on 

meter testing and practice. This will close the business ses- 

sion. At 4:00 P. M. the members will go into executive 

session. 

TUESDAY, APRIL 22. The boat arrives at Natchez 

and a morning session will be called at 9:30 when W. G. 

Benbrook, mayor of Natchez will deliver a welcoming ad- 

dress. At this session two papers will be presented, one 

on “Large Power Contracts” by A. B. Patterson, (Meri- 

dian); the subject of the other has not as yet been an- 

nounced. The afternoon session of Tuesday will be called 

at 2:00 P. M. and reports of the committees on line con- 

struction and the grounding of secondaries presented. The 

report. of the secretary and treasurer will also be presented 

at this session as well as a paper, the subject of which has 

not been given out. 

WEDNESDAY, APRIL 23. The morning session of 

_ Wednesday will be called at 9:30 and reports of committees 

on membership, on insurance, and on publie policy pre- 

sented. A paper will also be delivered on “Single Phase 

Motors” by J. F. Jones and one on “Lubricating Oils” by 

W. A. McWhorter. At the afternoon session a paper on 

“Ornamental Street Lighting in Small Cities” will be pre- 

sented by an illuminating engineer from the National Elec- 

tric Lamp Association. An executive session will then be 

called and the election of officers for the year 1913-14 held. 

A rejuvenation of the Jovian Order is planned for 

Tuesday night and will be in charge of Statesman F. J. 

Duffy. 

On Wednesday night a banquet will be held. 

—_—— 

Second Convention of Oklahoma Gas, Electric and 

Street Railway Association to Be Held in May. 
The second convention of the Gas, Electric and Street 

Railway Association is to be held May 6, 7 and 8 at Okla- 

homa City. On account of the success and interest shown 

in the first convention held at Oklahoma City last year, it 

has been planned to carry out the coming convention on 

a thorough plan, arrangements already having been made 

for a number of interesting papers. Included among these 

is one on “Liability Insurance” by F. H. Ellis, of Kansas 

City, and one on “Electricity in the Irrigation of Okla- 

homa Farms” by Prof. H. B. Dwight of the University of 

Oklahoma. Further details of the convention will be an- 

nounced later. 

Census of Underground Conduit. 
On account of the general agitation for the removal of 

wires from city streets and the installation of under- 

ground conduit and on account of the lack of complete in- 

formation on the nature and extent of underground cireuits 

and systems in the United States, a census of underground 

conduits in this country and Canada has been undertaken 
by G. M. Gest, a contractor and engineer of New York City. 

This census has been undertaken at the suggestion of T. 

C. Martin, secretary of the N. E. L. A. and all data col- 

lected will be placed on file at the New York office of the 

National Electrie Light Association where those who are 

interested in it can refer to it. Cards have been mailed 

asking certain questions and all central stations and others 

who have received them should cooperate to make the work 

of the compiler as complete and accurate as possible. If 

cards have not been received they will be furnished by ad- 

dressing G. M. Gest, 277 Broadway, New York City. The 

questions follow: Have you any conduit installed? About 

how many duct feet? Have the telephone companies any? 

About how many duct feet? Have the telegraph compa- 

nies any? About how many duct feet? Have the traction 

companies any? How many duct feet? Does the city own 

any conduit system? About how many duct feet? Have 

you an ornamental lighting system? About how many 
posts? 

Annual Inspection Trips of Case School of Applied 

Science Include Visits to Southern Plants. 
The schedule of inspection tours of the Case School of 

Applied Science, originated by the electrical engineering 

department under the direction of its director, Prof. H. B. 

Dates, this year includes trips for civil, mechanical and 

electrical departments. ach trip includes the inspection 

of certain plants and engineering projects which have been 

carefully reviewed in advance, the inspection work being 

required of each member of the senior class of the above 

courses. A written report covering the trip forms a part 

of the senior course of spring instruction, and has here- 

tofore seemed of so much value to the electrical engineering 

students as to make the trips a regular part of prescribed 

courses in the fututre. 

The inspection trip laid out by Prof. Dates for the 

electrical engineering students takes in the important elec- 

trical developments of the South. The party left Cleve- 

land on March 20, stopping at Cincinnati to go through the 

Bullock Works of the Allis-Chalmers Company and the 

works of the Triumph Electric Company. Going south- 

ward from this point the next stop was made at Ocoee, 

Tenn., where the hydroelectric plants of the Tennessee 

Power Company were visited. From here the party went 

to Chattanooga, Tenn., inspecting the interesting lock and 

dam development of the Chattanooga and Tennessee River 

Power Company. Proceeding again southward, the next 

stop was made at Atlanta, Ga., where the Textile depart- 

ment of the Georgia School of Technology was visited and 

the system of the Georgia Railway and Power Company in- 

spected, including the substations in Atlanta and the hydro- 

electric station at Tallulah Falls, Ga. From Tallulah Falls 

the party went into the territory of the Southern Power 

Company, visiting the plants oft he company at Great Falls 

and Roeky Creek and observing the transmission line ¢on- 

struction for the 44,000 and 100,000 volt lines. While in 

this district the sub-stations of the Piedmont and Northern 

Railroad, the 1500 volt D. C. interurban electric system 

operated by the Southern Power Company’s system, was 

inspected. From here the party was conducted to Greens- 

boro where one of the steam stations of the Southern Power 

Company was inspected and a 100,000 volt substation. Leav- 

ing Greensboro, the next stop was at Washington, D. C., 

where the United States Bureau of Standards and the Unit- 

ed States Navy Yard was visited. From here the party 
went direct to East Pittsburgh to go through the shops of 
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the Westinghouse Electric and Manufacturing Co. From 

Pittsburg a train was taken to Marianna where the largest 

and most thoroughly equipped mine in the world is located. 

This inspection officially ended the trip and the party re- 

turned to Cleveland and reported for work on April 7th. 

The educational features of such trips as above outlined 

need no comment even though taken without the careful 

study before and the attention to details given by the direc- 

tors of the different groups. We believe that the Case school 

has started a practice which will eventually be adopted by 

many other technical colleges for such trips cannot help 

but give students who are about to enter the field of en- 

gineering a better insight into their fields as a whole and give 

them, so to speak, a glimpse of the possibilities of their pro- 

fession that will be helpful in choosing a definite line of 

work to take up. 

Mississippi Electrical Association Question Box. 
Under this heading will appear each month questions and 

answers to questions from members of the Mississippi Electrical 

Association. All readers are invited to discuss any question or 

topie presented. Address all correspondence, including questions 

and answers, to Clarance HE. Reid, Question Box Editor, Agri- 

cultural College, Miss. 

New Questions. 
Qurstion No 17. A small 4-pole exciter is direct con- 

nected to a 6-pole revolving field alternator, running at 

1,200 revolutions per minute. Alternate quarters of this 

exciter commutator become blackened rapidly after clean- 

ing and the negative brushes wear Gown excessively fast. 

The armature is mechanically centered in the field frame. 

Will someone please suggest reasons for above behavior? 

BH. F. M. 

Question No. 18. Is it possible to replace brushes in a 

four-pole generator, where there is only one brush to a set, 

without shutting down? Is there any objection to this 

practice, if possible? 

Question No. 19. Is it considered good practice to use 

two transformers connected “open delta” or “V” connec- 

tion, instead of three transformers, connected in “delta” 

for 3-phase, step-down transformation? What are advant- 

ages and disacvantages of this connection? 

Question No. 26. With a 3-phase synchronous motor 

(rotary converter) running on a generator of about the 

same capacity as the motor, 3-ammeters are in circuit, a 

voltmeter which can be applied to each phase, and two indi- 

eating wattmeters. The three ammeter readings differ con- 

siderably, the three voltmeter readings differ slightly, 

and the two wattmeter readings differ, sometimes 

much, sometimes little, depending on the strength of the 

rotary’s field. Why shoulé the readings of the ammeters 

differ among themselves? Why should the voltmeter read- 

ings differ even slightly, when the open circuit readings on 

all three phases of the generator check very closely? A 

three-phase power factor meter, without series or potential 

transformers, is also connected in this cireuit. How would 

the readings of the ammeters, voltmeters and wattmeters be 

used to check the power factor meter? 

Qurstion No. 21. Are the regulation and efficiency of 

auto-transformers in general better than separate coil- 

wound transformers of same general design? If so, why? 

In a 10-kw. auto-transformer of 200 to 50 volts, what 

would be the current in each part of the auto-transformer? 

See questions unanswered—Nos. 10 ane 16, in March 
issue. 

ANSWERS TO QUESTIONS. 

ANSWER TO QUESTION NO. 2. 
The telephone system would be interfered with on ac- 

count of induction, from the 2,300-volt A.C. cireuit to such 
an extent that good service could not be obtained unless 

proper transposition was carried out on the entire system. 

Increasing the frequency to 133 eycles, the ’phone service 

would be badly interfered with and much worse than if 60- 

cycle system was installed. Je leetys 

ANSWER TO QUESTION NO. 3. 
Transformers for the 110-volt, 3-phase, 3-wire cireuit 

should be located outside of generating station on pole or 

platform locateé at least 50 feet from the building trans- 

formers are to supply current for. I do not see any neces- 

sity for installing fuse between 2,300-volt buses and the 

wires leading from the station. However, it is good prac- 

“tice to install an oil switch on the supply lines leading from 

the station to outside of building. The supply wires lead- 

ing from building should be provided with 2,300-volt insu- 

lation to a point well beyond the building. Od bail i 

ANSWER TO QUESTION NO. 5. 

These -wires should be supported on petticoat insula- 

tors every 444 feet; 2,300-volt insulation should be used. 

Wiring about switchboard should be provided with ap- 

proved flame proof covering. 

the cheapest, and for all practical purposes would answer 

the purpose all right, but the best way would be to use an 

approved lead-covered cable installed in conduit. 

Jd: Los 

QUESTION NO. 9. On some series transformers recently re- 

ceived, I find the terminals which are to be connected to the 

meters, short-circuited, with a copper wire, and the instruction 

tag sent with them states that these terminals should always be 

short-circuited when the meter is not connected. Why is this? 

In series transformers, the iron core is usually worked 

at very much lower flux censity than are power transform- 

ers, in order to keep the exciting current very low. The 

exciting current, being added to the current on the primary 

side, makes the ratio of primary current to secondary cur- 

rent greater than the ratio of secondary turns to primary 

turns, so the smaller the exciting current, the less this error 

in ratio. In any transformer, the flux under load conditions 

is a resultant of the flux produced by the primary ampere 

turns, less the demagnetizing effect of the seconcary am- 

pere turns. There would be no demagnetizing effect if the 

instruments were disconnected, the flux therefore would 
rise to a very high value, and in addition to producing 

much greater heating than usual in the iron core, might 

produce high enough voltages in the open-cireuited second- 

ary to break down the insulation of the transformer in ex- 

treme cases. 

The voltage generated in any coil due to changing mag- 

netie flux, equals the rate of change multiplied by a con- 

stant. Any condition tending to cause the magnetism to 

change quickly will cause a high voltage to be generated. 

If a current of, say, 100 amperes be passed through the 

primary of a current transformer it will cause a large flux 

to pass through the iron core which would generate a fair- 

ly high voltage if the flux varied as a sine wave, but since 

the core becomes saturated, the magnetism will not follow 

the sine law but will be practically constant at the middle 

of the current wave and will make a sudden drop at the 

ends. This sudden drop will result in a very high voltage, 

The above method would be ~ 

OT I! agate soe 
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to prevent which the short circuiting wires are used. When 

the coil is short cireuited there will be a secondary current 

flowing in the opposite direction to the primary current 

which will thereby partly neutralize it and prevent the gen- 

eration of the large magnetic flux and the consequent high 

voltage. T. G. Seidell. (Ga.) 

QUESTION NO. 11. Why is the air-gap between pole-face and 

armature so much larger in the case of turbine-driven alternat- 

ors than in the case of other generators of corresponding dimen- 

sions? 

The steam turbine is inherently a high speed machine 

for efficient operation. To obtain common frequencies at 

high speed limits the number of poles to a small number. 

The high speed also means large output, and therefore a 

large output per pole and the armature reactions per pole 

are large. With a short air-gap, a weak field only is needed 

to give normal voltage, at no load, or zero current in the 

armature. With load current in the armature, the strong 

armature reactions would neutralize the weak field, and re- 

duce the field strength, and therefore the voltage of the 

machine vary greatly, requiring a large increase in the orig- 

inal field current. By increasing the air-gap, the effect of 

the armature reactions is much reduced; it also makes nec- 

essary a strong field current at no load, which further op- 

poses the demagnetizing effect of the armature reactions. 

With a short air-gap, it is also found that the heating 

of the core of the field is very severe, due to the uneven dis- 

tribution of the lines of force in the teeth and slots; a longer 

air-gap gives these lines space in which to distribute them- 

selves more evenly, before reaching the pole face. There is 

then not so much shifting of the lines of force across the 

pole face, and this reduces the eddy current loss in the pole 

faces. 

QUESTION NO. 12. Where may auto-transformers be used 

instead of two-coil transformers to advantage, and in general, 

where may they not be used? 

The auto-transformer is cheaper than the two coil trans- 

former, since it uses less iron and also less copper. It also 

has better regulation, higher efficiency, and a greater output 

than a similar two-coil transformer. It is better used in all 

cases where there is no objection to having the primary 

and secondary circuits inter-connected at one point. That 

excludes it from use as a lightning transformer, for there 

is serious objection, obviously, to having the 1100 or 2300 

volt circuit connected in any way to the house circuit. For 

auto-starters and speed regulators for induction motors, it 

is often used; it has the objection of lowering the power 

factor, however, when used continuously as a speed regu- 

lator, but for starting, when it is in cireuit for only a 

= short time, it is invariably used. It is also used very much 

for series incandescent lighting circuits. J. H.C. 

QUESTION NO. 13. Kindly explain how an alternating current 

motor with no brushes or external connections to the armature, 

is caused to rotate. 

ANSWER TO QUESTION NO. 13. 

The class of alternating current motor referred to in 

- Question No. 13 is an induction motor of the squirrel cage 

type. Current entering the stator sets up a rotating mag- 

netic field and on account of the transformer action, in- 

duces a current in the short circuited copper bars of the 

rotor. It is a fundamental principle that a conductor car- 

rying current and placed in a magnetic field will be acted 

upon by a force, therefore these bars which have a current — 
induced in them and are in the magnetic field of the stator 

J 

4 

are acted upon by a force. This force on account of the 

motion of the rotating magnetic field of the stator and the 

direction of the E. M. F. induced in the bars, acts upon 

the bars of the rotor in such a way as to make it revolve 

in the same direction as the magnetic field. As the speed 

of the rotor approaches that of the magnetic field, the  E. 

M. F. induced in the rotor bars gets less and less, and less 

current is taken from the line, therefore the fall of current 

when this type of motor reaches speed. The speed of the 

rotor will always lag behind that of the magnetic field. This 

lag is called the slip and at no load may be as small as 1% 

of the speed. The slip for small loads is almost propor- 

tional to the load. H. J. Pratt, (Fla.) 

[On page 121 0 fthe March issue of Southern Electrician 

an article explains how the field of an induction motor 

revolves and describes a mechanical device that plainly 

shows the action. This device can be secured from the 

source mentioned for twenty-five cents.—Ed. | 

QUESTION NO. 14. The common impression is that the older 

a carbon incandescent lamp gets, the more current it takes. I 

have been informed by an electrician that this is not so, but I 

have noticed that an older lamp gets hotter than a new one, 

Why is this, if it is getting less power? 

An old carbon lamp will naturally have a higher resist- 

ance because of the evaporation of the carbon filament and 

will therefore take less current. The evaporated carbon is 

deposited on the inside of the globe as a black film which 

intercepts the light and transforms it into heat and thereby 

eauses the glass to become hot although the filament itself 

is probably colder than that of a new lamp. 

T. G. Seidell, (Ga.) 

QUESTION NO. 15. Why are the manufacturers of some mod- 

ern direct current generaotrs putting slots between the commuta- 

tor segments instead of mica? Is not there some danger of carbon 

and other dirt short-circuiting the commutator? 

ANSWER TO QUESTION NO. 15. 

If in any case the mica does not wear away at the same 

rate as the copper bars of a commutator, trouble will re- 

sult; if the copper wears faster, the high mica will lift the 

brushes from the copper bars, and cause sparking. If the 

mica wears faster, the small holes or slots will be filled 

by carbon and other dust, causing short cireuits between 

bars. The slots which are cut between the bars are wide 

and deep enough so that the carbon dust is not pressed into 

them sufficiently to hold it, and it is thrown off by the usual 

speed of the commutator. Re EN. 

The Fellow Your Mother Thinks You Are. 
Whilst walking cown a crowded street the other day, 

I heard a little urchin to a comrade turn and say: 

“Say, Chimmey, lemme tell youse, I’d be happy as a 

clam 

If I only was de feller dat me mudder t’inks I am. 

She t’inks I am a wonder, an’ she knows her little lad 

Could never mix wit nuttin’ dat was ugly, mean or bad. 

Oh, lots o’ times I sit and t’ink how nice ’twould be— 

gee whiz!— 

If a feller wus de feller dat his mudder t’inks he is.” 

My friend, be yours a life of toil and undiluted joy, 

You still can Jearn a lesson from this small, unlettered 

boy. 

Don’t aim to be an earthly saint with eyes fixed on the 

stars ; 

Just try to be the fellow that your mother thinks you 
are. 
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il New Business Methods and Results 
| Representing Interests of Central Station, Electrical Jobbers, Dealers and Contractors. 

——— 

Developing Profitable Summer Day Loads. 
With the growth of the central station incustry and the 

employment of more scientific methods of management, 

more attention is being given to the improvement of the 

load factor, or in other and as common words, to straight- 

ening out the load curve. This reduces the cost of produc- 

tion, since the fixed charges become less in proportion to 

the kilowatt-hour output. This result is accomplished not 

by reducing the peak load, but by the addition of a day 

load. Some stations are so fortunately situated as to have 

a large proportion of their output used for power pur- 

poses, and as a consequence their load factor is quite high, 

on the other hand, where the current is largely used for 

residence and commercial lighting, it is decidedly otherwise. 

Of the two lighting loads mentioned, residence lighting 

alone has a better load factor than commercial lighting 

alone, because offices and many stores only use current a 

very short period each day, while the residence load con- 

tinues well into the evening. All central station managers 

who are at all awake, therefore, are constantly seeking new 

methods by which the excess capacity of their plants during 

daylight hours can be put to use. In most cases such load 

is very profitable from the fact that it can usually be taken 

on with no additional station equipment. 

While of course the development of the day load is in 

order at any time and at all times during the year, spe- 

cial, efforts to promote it are usually made in the spring; 

first, because the revenue of the central station is then de- 

creasing and stimulates sales effort; second, because the ex- 

cess capacity begins to show up more, and third, because 

many of the current-consuming devices are easy of intro- 

duction at this time. Apart from strictly climatic condi- 

tions, we note that spring is everywhere the season of 

change. We change our residence, remocel our places of 

business, introduce new processes, clean house, and shake 

things up generally. The solicitor for electrical devices 

thus finds a more ready listener then than at other times. 

While there is really no strict dividing line, current- 

consuming devices are usually spoken of as domestic, com- 

mercial, or industrial, according to their application. A 

general discussion of residence appliances was published 

in the April, 1911, issue of SourHeRN Ercrrician, and 

mention is again made of certain developments in this is- 

sue. We have from time to time presented details of cam- 

paigns and methods of introducing these appliances and 

solicit any new schemes or any new methods which have 

proved effective in this work. Just now, however, we shall 

discuss the question of improvement of the load factor. 

There are a number of useful and popular devices which, 

on account of their convenience and economy of operation 

consuming a small amount of current, are a decided stimulus 

to the use of electricity. These include the electric washer, 

vacuum cleaner, sewing machine motor, percolator, toaster, 

small water heater, ete. The last three articles have been 

largely considered asluxuries, their chief value being in the 

fact that they are educating the public along lines of electric 

cooking and been the forerunner of the electric range. As 

a revenue producer, the electric iron easily takes first place, 

yn (ee) ———) 

its low first cost making it easy to introduce. Since it is. 

rugged in construction, it can be put on trial without fear 

of damage, and once in use, it is seldom thrown back on 

the hands of the station. In many families there is as. 

much current used for the ironing as there is for lighting. 

In the introduction of current-consuming devices at this. 

time of year, special stress should be laid, of course, upon 

those articles which are productive of especial comfort and 

convenience during hot weather. Here, again, the electric 

iron furnishes one of the best examples. While, when once 

purchased they are used more or less during the whole 

year, the avoidance of discomfort from heat is such a valua- 

ble sales argument, that many more of them can be placed 

during the first hot days of spring than at any other time. 

These remarks apply to the introduction of electric irons 

in both residences and launéries, and fans and ventilating 

apparatus should also be worked up at this time, for a 

substantial revenue can be gained by taking the initiative in 

the introduction of fans instead of leaving it entirely to 

the customer. Every commercial manager should have a. 

complete list of fan users, as nearly as can be secured, and 

systematically visit them in the early spring, to ascertain 

their requirements for the summer. It would be a good 

idea to arrange with some electrical repair shop for the over- 

hauling of fans, and see to it that the fan customers have 

their fans in good shape for use when needed. There is. 

also a large and productive field for the introduction of ex- 

haust fans and small ventilating sets, for the purpose of 

keeping the air pure and fresh in dining rooms, resturants, 

factories, garages, ete. 

Another line of domestic apparatus, which is beginning” 

to come into use and for which there is a large field with 

attractive possibilities for the central station, is electric 

fireless cookers. Heretofore electric cooking, while of ad- 

mitted convenience, has never been attempted in competition 

with coal or gas on the basis of dollars ane cents. The 

very fact that the heat in the coal or gas must be converted 

into electrical power with an enormous waste of energy,. 

suffering a loss in generator, transformers and transmission 

lines, renders it evident that it cannot compete with fuel 

used directly as a source of heat. However, when we are 

able to generate heat electrically within a closed vessel hav- 

ing heat resisting walls, and are thus able to get several 

times the cooking value as from the same quantity of heat _ 

applied to an open vessel, we reach the point where electric 

cooking is not only possible, but economical, and electric 

fireless cookers become not only great conveniences, but 

profitable investments as well. 

A strong campaign should be carried on during the 

months of April, May and June, for this business. Dur- 

ing the summer months less cooked food is required, and 

the advantage of being able to quickly and easily prepare 

it becomes at once apparent to a customer. Electric cook- 

ers further, especially the so-called fireless cookers, develop 

little or no heat in the room, and are especially appreciated 

during hot weather. The many other advantages of elec- 

tricity over coal and gas when broadly considered as fuels, 

are unnecessary to enumerate, the greatest advantage that it — 
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has over either and both being the fact that its operation 
may be made automatic. For instance, we find that a four- 
pound roast requires the initial application of heat for 20 

minutes, when using an electric cooker supplied with an 

automatic cut-out which can be used for such a period or a 

shorter one. These are features that appeal to the economi- 

cal housewife who manages her kitchen personally. Among 

such the electric stove possesses important sales oppor- 

tunities. 

There are other summer loads that should not be over- 

looked. One of these is the lighting of amusement places 

and parks. Another is the supplying of current to build- 

ings that have isolated plants where the exhaust steam is 

used in winter for heating, but where central station power 

is more economical during the summer. It must not be ex- 

pected to show every owner of an isolated plant that it will 

pay him to shut down his plant and take central station 

service, but in many cases this can be Cone, especially where 

the station is prepared to offer an attractive rate for sum- 

mer service. Another summer load which should be devel- 

oped is the operation of refrigerating machinery and the 

furnishing of current to artificial ice plants. A central sta- 

tion with its machinery largely standing idle during the 

summer, and an ice plant in the same town running at 

much below its capacity in the winter, is clearly an unnec- 

essary duplication of investment. 

There are many other ways by which the load curve can 

be straightened out, through summer campaigns for various 

devices and we hope to present the details of several in early 

issues. Such information and suggestions are most welcome 

to these columns. 
A. G. RakEsTRAW. 

COMMENTS BY READERS. 

F. T. Williams, Heating Device Specialist for a Large Manu- 

facturing Company, Who Devotes His Entire Time 

to the South, Gives His Observations On 

Southern New Business Conditions. 

On several occasions the writer has heard remarks that 

do not flatter Southern central station managers and refer 

to the backwardness of the South in promoting the sale 

of the various current consuming devices. We of the South 

take this friendly criticism as perhaps it is intended, ap- 

preciating the fact that the party making such remarks is 

not burdened with information nor familiar with general 

conditions in the South, for in traveling a number of the 

Southern states the writer finds that many central stations 
have up-to-date show rooms with complete and attractive 

exhibits. Many of these feature some special device each 

week. They advertise in their local papers, distribute 

booklets and descriptive literature on devices, and use cards 

and posters in the street cars to call attention to heating 

and cooking devices. Moving picture films are further 
used to show conditions where electric devices have settled 

domestic troubles. The display windows are in most cases 

attractive and effective in producing sales. If one observes 

closely, another interesting scheme to promote the sale of 

electric devices is found in the South, I refer to using the 

back of street car transfers for device advertising. Also 

several stations have a small holder opposite each seat in 

the street car where at regular intervals newsy little “Elec- 

tries” are placed. You can locate the sales room in any 

town you happen to visit at night by a large electric sign. 

In visiting these sales rooms you will find the man in 

charge courteous and polite, welcoming every visitor, tak- 

ing care of every complaint and executing orders promptly. 

Does this look as though the Southern central station is 

asleep ? 

The commercial manager now realizes the increase in 

his monthly report through pushing continually some elec- 

tric device, for he has come to realize the true basis of such 

inerease, namely, that while one iron only adds 550 watts 

to the load, 2,000 of them used four hours a week at a 

10 cent rate, increases the sale of current over $20,000 per 

year. The electric iron is now considered by customers in- 

dispensible and what has been done with it can be done 

with other devices; the electrie range for instance is soon 

to come to the front. Commercial managers are ready to 

push the range as well as the other devices of importance 

and offer special rates on cooking, realizing that in con- 

nection with these loads no transformers nor special meters 

or inerease in the size of feeders, are required to secure 

the yearly income of $20,000 as mentioned above. 

The writer may add here a word for the new business 

solicitor. In talking to a customer forget the term “watts” 

and tell her what the device will do and what it will cost to 

operate, not by the hour but for one operation. Remember 

the device and its operation is simple to you but “Greek” 

perhaps to your prospect, so tell her in plain English about 

the device. The device field is large and if all types are 

pushed, when the long summer days arrive, instead of your 

lighting bills showing a decrease, they will remain practical- 

ly the same as your winter bills. The field in the South 

is as good as any in this country, it’s simply “up to” the 

sales organizations of central stations to let the public 

know what they have to sell. Publicity and lots of it will 

bring results. 

Mr. Thomas Rhodes, z 

Electric Light & Power Company, New Orleans, La., 

Explains His Flag System for Checking New 

Business—Also Other Schemes. 

Commercial Manager Consumers 

Since there are in New Orleans three lighting companies, 

two electric and one gas, in order to secure business it is 

absolutely necessary to know at any time the type of il- 

luminant or power used at any address. To meet this sit- 

uation the writer has inaugurated what we call our “flag 

system,” consisting of a card index filed geographically, the 

contract form as used by us being the card in question. 

The operation of the flag system is as follows: As soon 

as the service at any location is discontinued the solicitor 

in whose district the premises lie is notified immediately 

and a small metal tab placed on the right hand corner of 

the card. Each salesman has his own color so that the 

office can always tell who is responsible for any given sit- 

uation. 

The salesman on seeing his color on the right hand 

corner of a card immediately removes same to the left 

hand corner to designate that he is on the job. He then 

keeps the office informed as to the exact status of* such in- 

formation. If the premises are vacant, a yellow tab is at- 

tached. If the party will not use electricity, but prefers 

gas, a tab designating this fact is attached. In this way 

we can at all times tell the exact situation prevailing in 

any man’s territory. We can also tell from this tab system 
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whether we have the right man in the right territory and 

further, whether either of our competitors are concentrat- 

ing in any given district. 

Another scheme we have adopted is to have the office 

boy clip from the newspapers any article referring to build- 

THE CONSUMERS ELECTRIC LIGHT 

AND POWER COMPANY OF 614 CANAL 

STREET, NEW ORLEANS, WOULD 

APPRECIATE AN OPPORTUNITY OF 

FIGURING ON YOUR ELECTRICAL 

REQUIREMENTS 

BUILDING PERMITS. 

Geo S Colby, owner, single two 
story residence Pine, Nelson 
Fontainbleau Drive and 
Broadway $2800, R W Markel 
builder. 

intel ale 

ing proposals or alterations in any district. This clipping 

is pasted on an attractive card as shown in Fig. 1, and 

mailed to the owner or architect of the premises. A slogan, 

“Command Us,” and distinet trade mark has been adopted 

as shown which is used on every possible occasion includ- 

ing envelopes. 

A spirit of cooperation with the electrical contractor is 

maintained. Recently a neat leather covered pocket memo- 

pad was distributed among the contractors with a personal 

letter from the writer somewhat as follows: “Accept this 

little memo-pad with the good wishes of our company. A 

similar pad is used by our organization to facilitate turn- 

ing in leads and suggestions to the company. This is simply 

mentioned so that in case a sudden desire should seize you 

to put this book to the same usage, the Consumers’ Company 

will not object.” 

New Bustness ScuemMe Usep at New ORLEANS. 

W. E. Clements, Commercial Agent, New Orleans Railway 

& Light Co., Outlines the Commercial Activity of 

His Company In New Orleans. 

During the past year the commercial department of the 

New Orleans Railway & Light Co. has solicited and secured 

much “new business” along lines never attempted before in 

the history of the company. Some new and original ideas 

were tried out, and in every case with marked success. 

Many steps towards the improvement of this end of the 

business have been taken and the department is now in 

keeping with the most up-to-date new business methods, the 

forees being so arranged as to secure the maximum effi- 

ciency. 

The territory covering the entire city is sub-divided, a 

representative having complete charge over each sub-division 

or district, the duties of this man being such that he is 

practically manager of his territory. In addition to look- 

ing after new business, contract renewals, ete., his duties 

require that he adjust all differences arising and keep his 

customers well informed as to the latest developments in his 

line. A separate department also maintains power engi- 

neers who are versed in industrial and illuminating engi- 

neering, soliciting the large prospective customers and 

assisting the regular district solicitors. Data is kept on 

tests showing comparison of cost of operating by electricity 

versus other motive power and complete engineering records 

are furnished by these engineers, all this being under the 

supervision of the commercial agent. In the past year 

some fifteen or twenty isolated plants were closed down 

through the efficiency of this department. 

Another extremely active branch of the commercial de- 

partment is the demonstrating of heating and cooking de- 

vices. The manager of this department has for some time 

been conducting a house-to-house campaign for the sale 

of electric irons and other appliances and remarkable re- 

sults have been attained, adding considerably to the resi- 

dence load. A large showroom has just been installed, and 

a full line of household and industrial appliances are shown 

urder most favorable conditions. 

A campaign is also under way to take care of wiring 

old houses on the installment plan, the company employ- 

ing local electrical contractors to do this work, carrying the 

accounts and allowing the customers to pay in installments. 

In addition to this, the use of electricity by those living in 

unwired houses, furnished rooms or flats is encouraged by 

means of the Clement Electric Service Table, shown in Fig. 

1, of which a large number have been sold. A handsome 

electric booth has been constructed, and is sent out to fairs 

and exhibitions for advertising purposes,—a competent dem- 

onstrator always accompanying this booth. Many sales are 

made in this way. 

Considerable advertising is done by the commercial de- 

partment through a booklet “Railway Topics,” thirty thous- 

sand of which are distributed weekly by means of boxes 

placed in the street cars. This leaflet is edited by an ex- 

perienced newspaper man, and has been of considerable as- 

sistance in educating the public in the use of electricity. 

Jokes and items of interest are introduced to fill in, all of 

which makes this paper eagerly looked for each week. In 

addition much advertising is carried in the local news- 

papers, street car cards, ete., one man being detailed to look 

after this special line. 

It will be of interest to note the progress made in 

“White Way” street lighting completed in the past year. 

On Magazine and Dryades streets three light “standards” 

were erected, each post equipped with 3-100 watt lamps, 

spaced about 40 feet apart. Quite a number of massive 

- 
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Fig. 1. THe Cuement Evecrric Service TABLE. 
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5-light ornamental standards were installed and before an- 

other year has elapsed the entire frontage in the business 

section will be transformed into a “Great White Way.” 

Canal street, the main thoroughfare and one of the widest 

in the country, is already brilliant with its outlined build- 
ings, electric signs and other illuminations. 

All employees of the commercial department meet each 

day and on a regular night each month, a special lecturer 

is provided to give the men an hour or so of interesting 

talk,—stereoptican slides will later be provided for practi- 

eal illustration. A large room in the new office building of 

the company has been specially fitted up for this work, 
and is used for no other purpose. 

C. E. Ousley, Assistant to President, Kentucky Electric Co., 

Louisville, Ky., Outlines Successful Window Displays. 

Aside from a vigorous and continuous prosecution of 

new business methods through its solicitors in the lighting 

and power departments, the Kentucky Electric Company 

in Louisville has made an active and effective window cam- 

paign during recent months. The results are decidedly sat- 

isfactory. While this campaign has had an advertising ef- 

fect which no doubt is reflected frequently in the signing 

of new contracts for curent, its traceable results have been 

in increased sales of electrical appliances. 

During the latter part of last October, the Kentucky 

Electric Company moved into a handsome new building on 

one of Louisville’s principal thoroughfares near the center 

of the retail district, this building being erected expressly 

for the company and two magnificent windows are by no 

means the least important features of the structure. 

the dedication of the building as the location for the com- 

mercial and executive offices of the company and the in- 

stallation of the spacious display rooms, the windows have 

contained attractive displays which have proved maguetie 

in their drawing power. 

The window campaign has been conducted so that each 

exhibit should be timely, with the result that the public 

has grown accustomed to watch for the changes in display, 

showing a continuous interest in the objects exhibited and 

in the concern back o fthe exhibits. For instance, a window 

that attracted much attention at the beginning of the year 

showed an old fashioned cradle, rocked by an electric 

motor, and nursing the infant year. This idea was carried 

out by the use of miniature electric sign lamps, made into 

the figures “1913,” coyly tucked in a snow-white pillow with 

an old fashioned quilt for trimming. Around this center- 

piece in motion were displayed those articles which are sig- 

nificant of the electrical era and in contrast with them were 

placed the household utensils of a former day. An electro- 

lier with a 60 watt Mazda lamp burned brilliantly beside a 

kerosene lamp. An electric range was pitted against an 

ordinary kitchen cook stove and an electric milk warmer was 

placed on a stand beside on old fashioned nursing bottle. 

With the appreach of Valentine Day, a pretty decoration 
was arranged in hearts and ribbons with the suggestion 

brought strongly forward that electric devices furnish the 

best “valentines.” 
A similar idea was carried out in the Washington Birth- 

day window with a huge birthday cake, lighted by a frosted 

Mazda lamp of 200 watts, placed on a stand before a flag- 

decorated picture of Washington. Here the suggestion was 

made that electrical appliances furnish ideal birthday gifts. 

Since 

In each of these windows care was taken that a liberal 

showing should be made of the many popular devices used 

in the electric home and sold in the display rooms behind 

the windows. From time to time the company has made 

use of one window to advertise the desirablity of its eur- 

rent for lighting and power purposes, thus reaping the ben- 

efit of general exploitation rather than attempting to dis- 

pose directly of electrical wares. Every attempt is made to 

have these displays attractive in appearance and generally 

some motion is introduced into the exhibit. 

Advantage is always taken of these settings to bring to 

the attention of the passerby a particular point which the 

company wishes to impress by the liberal use of electric and 

painted signs and placards. At the time this article is 

written the company is using its windows for the purpose 

of attracting Easter shoppers. A flower-garden is made 

of one window, while in the other an ineubator is industri- 

ously engaged in hatching eggs. The incubator was set 

about twenty-four days before Easter and a blackboard 

bulletin is used to inform the publie of the progress of the 

incubation. It is planned to have the chicks appear about 

three or four days before Easter. 

The best proof of the practical value of these careful 

window demonstrations is found in the sales reports which 

show a noticeable increase in sales following the ex- 

ploitation of any special article in the windows. 

How One Central Station Advertises Its Electric 
Signs. 

There have been many advertisements written calling 

local citizens’ attention to electric signs erected by the cen- 

tral station, but possibly none will exceed in cleverness the 

ads which were published by Mr. C. L. Owen, new business 

manager of the Springfield Light, Heat & Power Company, 

FOR THE MAR 
Be. 
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Fig. 1. A Spreoracunar Sign ErecteD BY SPRINGFIELD 

Lieut, Heat anp Power Co. 
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Springfleld, Illinois, just before the lighting of the La 

Zilia clown sign in that city recently. While not in any 

sense a large display, the features are clever, and the pur- 

chaser is considering two duplicates for other cities. 

The sign is shown in Fig. 1, and its action is as fol- 

lows: First, the figure of the clown appears with his hand 

reaching into his pocket. He withdraws his hand and tosses 

a ball, which breaks into colored stars, followed by the first 

line of reading matter, after which the clown repeatedly 

withdraws balls from his pocket and tosses them success- 

ively to the different spaces, balls bursting each time, fol- 

lowed by the appearance of other words, until the entire 

story, advertising the La. Zilia Cigars, is told. The word- 

ing all holds a moment, when it goes out and the entire 

operation is repeated. 

LOOK! WATCH! WAIT! 

TONIGHT AT DARK 
The Wonder of the Age The Talk of the Town 

See Him Throw He Is Positively He Will Make 

Creat Balls of Fire Eight Feet Tall Chain Lightning 

High Into the Sky And a Jolly Fellow Look Like a Joke 

At a great expense and after many months of asst waiting he has at last arrived in Springfield— 
READY FOR THE BIG SHOW. Bone miss it---don’t stay away—-come down early tonight. You 

have never seen anything like this before. sa ont fellow-—a rare sight. THE SHOW If ABSO- 
LUTELY FREE TO EVERYBODY FROM at ERYWHERE. Come ye one and come ye all--fathers, \ 
brothers, sisters, mothers, cousins, aunts and ean everybody, 

The Fireworks Will Begin Promptly at Dark Tonight on Top of the 

REISCH INDEMNITY BUILDINC at 318 South Fifth Street 

An ADVERTISEMENT Usep Just Brrorr SIGN IN 

Fic. 1 Was OPERATED. 
The flashing is quick and snappy, and, while from the 

description it would appear to take some time for the ope- 

ration to work out, in reality the sign completes nearly 

three cycles every minute. The sign, which is 28 by 20 feet 

contains approximately 750 lamps, and was furnished 

by Greenwood Advertising Company, Knoxville, Tennessee, 

and the flasher and color caps by Betts & Betts, New York 

City. The sign was sold and erected by the Springfield 

Light, Heat and Power Company, of Springfield, Ill., and 

the illustration in Fig. 2 shows the nature of the ad- 

vertising done just before the sign was placed in opera- 

tion. Without a question from a central station standpoint, 

this is good advertising and helps to sell other signs. 

MTG 2: 

An Example of Co-Operative Electrical Advertising 
In Newspapers. 

The idea of having a whole newspaper page devoted to 

electricity and known as the People’s Electrical Page, or 

by some similar title, is not new. In Bay City, Texas, how- 

ever, such a page is being operated under conditions which 

are unusual. The Bay City Ice and Light Company ope- 

rates as a central station in Bay City, a town of about 4,500 

population. When this company was recently acquired by 

a syndicate, Mr. W. C. Duncan, a central station man who 

had had excellent commercial experience at Leavenworth, 

Lawrence, and Parsons, Kansas, was sent to Bay City as 

manager. He immediately set to work to “liven things up” 

and undertook the seemingly forlorn task of running an 

electrical page three times a week in a small town without 

electrical contractors. His first encouragement came from 

the newspaper itself, which offered very reasonable advertis- 

ing rates in consideration 0 fthe fact that a whole page was 

to be contracted for. For advertisers, Mr. Duncan went 

to the large electrical jobbers of Texas with the result that 

space in the Bay City electrical page was taken by the 

Southwest General Electrie Company, the Tel Electric Com- 

pany, and the Brown-Woods Electric Company. Editorial 

and news matter for the page is supplied gratis by the Na- 

tional Quality Lamp Division of G. E. Company, of Cleve- 

land, Ohio. 

Mr. Duncan claims distinction for the Bay City Electri- 

cal Page on four grounds: First, the smallness of the com- 

munity; second the lack of contractors, who, in the larger 

cities are generally glad to cooperate; third, it is believed to 

be the first electrical page in Texas, and fourth, no other 

known electrical page appears at such frequent intervals. 

Proposed Changes in National Electric Code. 
As this issue goes to press certain suggested changes in 

the National Electric Code are being considered at the 

nineteenth annual meeting of the National Fire Protection 

Association held in New York Cit. Among suggested changes 

that will be of interest to the central station industry may 

be mentioned regulations as to the installation of electric 

light and power wires where telegraph, telephone and 

signal wires are encountered, giving restrictions in pole line 

construction. An addition to rule 13 is suggested relating 

to the installation of pole lines in streets, their location, 

painting, marking of ownership, insulation of wire when 

passing near a building, and installation of guy wires. 

The table of allowable carrying capacities is amended 

by slightly increasing and decreasing the capacity of some 

ofthe solid sizes for both rubber and other insulations. 

The increase in practically all cases is less than 10 amperes 

while in some eases the present capacities are reduced. 

Suggestions are given calling for revision of rule 39 

covering outline lighting other than signs on exterior of 

buildings and giving additional requirements. 

Rules 57 and 58 covering armored cables and interior 

conduit have suggested changes covering the use of armored 

cord, flexible steel conduit, unlined metal conduits, enameled 

conduit and conduit with metal coatings. 

Another suggestion on which there has been considerable 

discussion refers to refillable fuses. The suggestion is made 

that rule 68, section 4, second paragraph, be amended by 

placing a period after the word “connection” in the third 

“and to make it 

This would 

line and omitting the following words: 

difficult for it to be replaced when melted.” 

make this part of rule 68 read as follows: 

“qd. Construction. The fuse casing must be sufficiently 

dust-tight so that lint and dust cannot collect around the 

fusible wire and become ignited when the fuse is blown. 

“The fusible wire must be attached to the terminals in 

such a way as to secure a thoroughly good connection.” 

In all probability this suggestion will have a thorough 

and interesting discussion at the above mentioned meeting 

for while refillable fuses have been sold, the principle of 

their construction has been opposed by the engineers of 

the Underwriters’ Laboratories and by manufacturers of 

the non-refillable cartridge fuses. The result of the meeting 

and the consideration of these suggested changes will be an- 

nounced in these columns. 
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| Questions and Answers from Readers | 
= Readers are invited to make liberal use of this department for discussing questions, obtaining information, = 

opinions or experiences from other readers. Discussions and criticisms on answers to questions are solicited. 

However, editors are not responsible for correctness of statements of opinion or fact in discussions. All pub- 

A Fi lished answers and discussions are paid for. 

—S0e ae or re oe ri or or 

SINGLE VS. 3-PHASE MOTORS IN FIRST COST. 
Editor Electrical Engineering: 

(362.) It is sometimes stated that a saving from first 

éost of transformers and motors is made when single-phase 

motors are installed instead of three-phase. I would like 

some reader to explain this if true, figuring that a three- 

phase transformer is used against the single-phase and also 

that three transformers are used against the single-phase, 

and showing saving if any in each case. How will the 

losses range in each case? Weve .B: 

LARGEST PRACTICAL SIZE OF 

Editor Electrical Engineering: 

(363.) Kindly advise through the question and answer 

columns what is now considered the largest size of A. C. 

motor that will operate satisfactorily. What is the highest 

voltage for which large motors are designed. Give also the 

special requirements in installing such motors to satisfy the 

National Electric Code. We C.5G: 

MOTOR. 

GROUNDING SECONDARIES OF TRANSFORMERS. 
Editor Electrical Engineering : 

(364.) What factors determine in any exact way the 

size of wire to be used in grounding secondaries? I note 

what Mr, Canada says in his article on page 124 of the 

March issue under size of ground wire, yet I do not see 

that a ground wire equal in size to the line wire would be 

any protection against a dead ground on the opposite pri- 

mary sufficient to burn through. In such a case with a 

ground wire of such a size as to measure less than one ohm 
resistance, how is the protection secured through the ground 

‘wire, when the line wire may be much smaller? Is it ever 

advisable to ground pole transformer cases and if so where 

‘and how should the connection be made? Hz. L. Williams. 

KVA AND KW RATINGS. 
Editor Electrical Engineering : 

(365.) The writer does not exactly understand the dif- 

ference between the kva and the kw rating of a transformer. 

I would like some reader to give an example and explain 

each rating. Also explain what a rating of 25 volt amperes 

means for a Westinghouse current transformer, type K. A. 

HC Ps 

REWIND 133-cycLe MOTOR FoR 60 CYCLES. 
Editor Electrical Engineering: 

(366.) I desire to rewind a 5 H. P. single-rhase, 133 

eycle motor for a 60 cycle, 110 volt cireuit and for 1,000 

Tpm. It is now wound for 110 volts, 2,000 ryim., with 8 

poles and 25 turns to a coil. If the stator is wound with 

the same size wire, 55 turns to the coil, will the clutch 

operate properly at 1,000 rpm. If not how can it be made 

to work? BE. C. 

OPERATION OF SPARK COIL. 
Editor Electrical Engineering : 

(367.) Please advise what the secondary voltage and 

eurrent of a regular 6 volt,;2 or 3 ampere induction or 

spark coil may be of the type that is used for gas and gaso- 

line engine ignition. Explain construction and operation 

of the coil and the nature of the currents flowing in the 

windings. George R. MeNatt. 

CHECKING METERS WITH TRANSFORMERS. 

Editor Electrical Engineering: 

(368). Please publish the necessary directions for test- 

ing a Thompson watt-hour meter with potential and current 

transformers. Give diagram of connections for the test 

with a standard wattmeter. The meter to be tested has 

no constant on the dial, but on the back appears, “80 K. 

W. H. equals 1500 R of disc.” How is this information 

used in a formula, meter watts — (3600 R K)/T, or is 

this formula not necessary, it simply being necessary to 

count a certain number of revolutions and substitute in the 

following formula, K. W. H. = 80 R ~ 1500, comparing 

this value with the value of the checking instrument? If 

this is not correct how is K found? 

We also have a D. C. meter with a figure one on the 

dise. What does this mean? Please give formula for 

checking D. C. meters. J: 10; 

Wiring for Starting and Running of Induction 
Motors. Ans. Ques. No. 342. 

Editor Electrical Engineering : 

In the March issue, I notice that Mr. Wilkinson refers 

to question 342 but does not discuss the diagram shown with 

this question. In view of the fact that this is a subject 

much talked about by the Underwriters and the scheme as 

shown seldom approved, it would be interesting to see the 

arguments of some inspector on this point. I shall give 

my interpretation of the code and hope that it may have a 

discussion in these columns. First, I will say that the 

Underwriters require two sets of fuses, a starting set and a 

running set for the scheme shown and that if J. M. S. de- 

sires to install his motors without a discussion with the in- 

spectors, fuses must be inserted in the wires marked a, b and 

c. These fuses, if a heavy starting torque requires the 

wiring shown, should be at least of a capacity twice the 

rated full load current and wires from service box to the 

motor of such a size as to stand such a current. The exact 

size of fuse and wire depends somewhat on the size, voltage 

and type of motor. 

The point of discussion on the code is usually traced to 

rule 8-b where it reads as follows: “The motor leads or 

branch cireuits must be designed to earry a current at 

least 25 per cent greater than that for which the motor is 

rated. Where the wires under this rule would be over 

fused in order to provide for the starting current as in the 
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case of many of the A. C. motors, the wires must be of such 

a size as to be properly protected by these larger fuses.” 

This rule is very arbitrary and means little when eare- 

fully studied. For a wire equal in earrying capacity to 

the fuse is useless from the standpoint of fusing under the 

current and simply a burdensome expense. Motors taking 

Mortror 

Up to 5H.P 

3-¢ 
hine 

Diagram SHOWN WITH QussTION No. 342. 

less than full load currents when starting can, by using fuses 

of 25 per cent excess capacity, be switched direct on the line 

through these fuses, and auto-starters are usually used and 

advised for all other cases. A. L. Temple, (Ga.) 

Shunt Motor and Watthour Meter. 

344. 

Editor Electrical Engineering : 

The writer has noticed some interesting questions con- 

cerning watt-hour meters in the January issue and has 

answered two of them in what follows: (344.) The shunt 

motor increases in speed due to weakened field, so that the 

back electromotive force may be built up to a proper point. 

In the commutator type meter the back electromotive force 

is practically negligible, even at full load speed, most com- 

mutator meters having a back electromotive force of about 

1/10 volt. The drop across the armature of the shunt motor 

is mostly back electromotive force while of the meter arma- 

ture practically all ohmic (IR). The torque of the meter 

is proportional to the watts, or on a constant potential 

direct. current system, to the current which passes through 

the current coils. Therefore as the current increases the 

field will increase, the torque will inerease, and the speed 

will increase until the back torque due to the effect of the 

damping magnets, equals the torque of the meter armature. 

By referring to page 130 of the “Electrical Meterman’s 

Handbook,” published by the National Electric Light Asso- 

ciation, 29 W. 39th St. New York, the inquirer may gain 

a more thorough understanding of the principles of watt- 

hour meters. 

Ans. Ques. No. 

Wattmeter Constant. Ans. Ques. No. 340. 

There are several constants, of different significance, 

applied to watt-hour meters and it is quite a subject in 

itself. J can only refer the inquirers again to pages 603 

to 721 of the “Electrical Meterman’s Handbook” where the 

subject is quite exhaustively treated. 

Concerning methods of testing there is a chapter devoted 

to this subject in the same handbook. I wish to say, how- 

ever, that the rotating standard method has come into quite 

general use and has many advantages over other methods. 

W. H. FELLOWS, (WASH, D. C.) 

Chairman Meter Committee, N. BE. L. A. 

Shunt Motor and Watthour Meter Operation, Ans. 
Ques. No. 344, 

Editor Electrical Engineering : 

The basic principle of motor action—that a wire ecarry- 

ing an electric current, in a magnetic field, is subjected to 

‘a force tending to move it across the magnetic field—ap- 

ples alike to the shunt motor, and the commutating type 

of watthour meter. In all other respects their principles 

and operation are decidedly different. 

The magnetic field of the meter is produced by the 

series (current) coils, and may vary from zero to some 

definite maximum, depending upon the load being metered; 

the armature is shunted areoss the line, and the armature 

current varies only with the impressed voltage. On the 

other hand, the magnetic field of the motor is produced by 

the shunt coils, and remains constant, so far ag we are 

concerned in this discussion; the armature current depends 

upon the load on the motor. 

When the field current of a motor is decreased, the speed 

of the motor inereases because the counter electromotive 

force is reduced, allowing a greater current to flow in the 

armature winding. This results in a higher torque (since 

the armature current increases more rapidly than the field 

magnetism decreases) and consequent increase in the speed - 

of the motor. ‘When the field current of the meter is de- 

creased, the armature current is not necessarily affected, 

because it is limited by the resistance of the armature wind- 

ing, and the counter electromotive force induced in the ar- 

mature winding has no influence in determining the speed 

of the meter armature. The decrease of the field current 

reduces the field magnetism, so that a lower torque is ex- 

erted upon the armature winding. The rotation of the 

meter armature is opposed by permanent magnets acting 

upon the dise on the armature shaft and the torque ex- 

erted upon the armature winding is just balanced by the 

retarding torque exerted by the permanent magnets upon 

the disc. Thus when the torque exerted upon the arma- 

ture is reduced the speed will decrease until the reduced 

torque exerted by the permanent magnets is just equal to 

that acting upon the armature winding. It will thus be 

seen that the action of the permanent magnets upon the dise 

constitutes the principal difference in the operation of the 

meter and motor. / 

In order to register accurately at all loads the speed of 

the meter armature must always be proportional to ihe 

product of the current and voltage being measured. Hence. 

since the torque exerted upon the armature winding de- 

termines the armature speed, it follows that the magnetic 

field must be directly proportional to the magnetizing 2ur- 

rent. If iron is used in the magnetic cireuit, this relation 
between the current in the coils and the magnetie field 
strength will not be constant, because of the variation in 
the permeability of iron at different degrees of saturation. 
Briefly, the magnetic circuit of a meter is air because the 
saturation curve of air is a straight line, giving the desired 
constant relation between the magnetizing current and mag- 
netic field strength. C. S. Stouffer. (Ill.) 

Comparison of Shunt Motor and Watthour Opera-. 
tion...Ans. Ques. No. 344. 

Editor Electrical Engineering : 

In answer to question No. 344 I offer the following: 
When a direct current motor is running there is always an 
emf generated in the armature. This emf is opposed to 
the eurrent from the line flowing through the armature and 

Rip rm er cm 
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is known as the counter emf. This counter emf. is the con- 

trolling feature of the motor’s operation since it limits the 

armature current. If the motor is prevented from turning 

and the line voltage applied to its terminals, the current 

in the armature will be equal to applied emf, divided by 

the armature resistance, while if the motor is running the 

current in the armature will be equal to the applied emf. 

minus the counter emf. divided by the resistance. 

The speed of the shunt wound motor, exerting a con- 

stant torque, is dependent upon the current in its arma- 

ture, therefore, increasing the strength of the magnetic field 

which increases the counter emf., decreases the armature 

current and speed of the motor, while decreasing the 

strength of the magnetic field has the opposite effect. 

The commutating type of watthour meter is similar in 

many respects to the shunt wound motor, but its operation 

is somewhat different. This meter has a field due to the 

current or series coils, in which is placed a drum wound 

armature, which, in series with a suitable resistance, is 

shunted across the line. If the field contains no iron it’s 

strength is proportional to the current in the coils and, as 

it has only a few ampere turns, its strength is comparative- 

ly low. The strength of the armature field is proportional 

to the current in the armature. The field strength and ar- 

mature speed being low, the counter emf. is low enough to 

be negligible and the current in the armature is propor- 

tional to the emf. of the line. 

The torque is proportional to the series field times the 

armature field, or the watts expended in the circuit. The 

damping, which is accomplished by a dise of non-magnetic 

material rotating between permanent magnets, is propor- 

tional to the speed and the speed is proportional to the 

torque. From the above it is seen that the speed of the 

meter is proportional to the watts expanded in the circuit. 

If iron or steel were used in the field of the meter, as 

in the case of the motor the field strength would not be 

proportional to the current in the series coil, due to the 

fact that as the iron approaches saturation the field strength 

would not increase as fast as the current. 

Fred P. Brien. (Tex.) 

Shunt Motor and Watthour Meter Operation. Ans. 
Ques. No. 344. 

Editor Electrical Engineering: 

In answer to question 344 January issue, I wish to sub- 

mit the following. So far as the winding of the commu- 

tating type of watthour meter is concerned it is a shunt 

motor. Otherwise the construction and characteristics of 

the commercial shunt motor and the meter motor are radi- 

eally different. Apply a constant potential across the 

armature of a separately excited motor, and its speed will 

be determined by three factors. the strength of the field, 

the load, and the armature resistance. We may leave out 

of consideration the number of conductors in the armature 

winding, as this is constant. for any one machine. In the 

commercial type of motor the armature resistance is made 

low for several reasons, principally that the speed may be 

fairly constant under varying loads and that the efficiency 

may be high. In this ease the field strength and load con- 

trol the speed, the effect of the armature resistance usually 

being negligible. If we put the machine at work and sup- 

pose the field current to be increased causing a corres- 
ponding increase in the field, the effect will be to increase 

the counter electromotive force of the armature, and thus 

eause a decrease in the armature eurrent. This decrease 

takes place at a greater rate than the increase in field 

strength because the armature current is determined by 

the difference between the applied and counter electromotive 

forees and not by the actual value of either. Consequently 

there will be a decrease in motor torque, that will cause the 

motor to slow down until the counter electromotive force 

has decreased enough to allow the armature current to in- 

crease, and in this way bring the torque back to its original 

value, or to that value necessary to drive the machine at its 

reduced speed. In this readjustment the counter electro- 

motive force is the controlling factor, the resistance play- 

ing a negligible part. 

Now consider the motor of the eommutating type of 
watthour meter. The armature current is controlled by the 
resistance of the armature circuit, which, of course, in- 
cludes that of the armature proper and its auxiliary re- 
sistance. In this case the counter electromotive force is 
made negligible by making the field weak and the speed 
comparatively low. Now, under these circumstances an 
increase in field current, causing a corresponding increase 
in the magnetic field, increases the torque of the motor ar- 
mature, without appreciably decreasing the armature ecur- 
rent, since the counter electromotive force is so small that 
its increase has no perceptible effect on the armature cur- 
rent. The motor must then speed up until the inerease in 
torque is balanced by a corresponding increase in the re- 
sistance to turning. These conditions apply not only to 
the commutating type watthour meter, but they apply to 
any motor in which the field is so weak, or the speed so low, 
or the armature resistance so great, that the latter becomes 
the controlling factor in determining the speed. The fol- 
lowing may be applied as a general rule: When the drop 
of potential due to the armature resistance is greater than 
the counter electromotive an increase in the field causes an 
increase in the speed; and, conversely, when the- counter 
electromotive is greater than the drop in potential due to 
the armature resistance an increase in the field causes a 
decrease in the speed. EK. L. Barnett. (Col.) 

The Shunt Motor and Watthour Meter—Ans. Ques 
No. 344. 

Editor Electrical Engineering: 
In the writer’s judgment the integrating meter should 

not be considered ag a type of shunt motor. It is an 
electric motor but different from the shunt motor in several 
respects besides the one mentioned by H. B. D. The shunt 
motor has a shunt field connected directly to a source of 
practically constant emf to which the armature is also 
connected. The field flux is therefore practically constant 
and as the armature resistance is very low there is very 
little voltage loss in ohmic resistance, consequently the ar- 
mature will necessarily generate a counter emf, nearly 
equal to the line voltage, the slight difference between the 
two being that required to send the current through against 
the armature resistance. If the field be weakened the coun- 
ter emf. will be reduced with a consequent increase of the 
current, which in turn will increase the speed. The meter, 
however, has a very high armature resistance so that the 
counter emf is negligible in comparison with the ohmic drop, 
therefore the armature current is constant, or rather, is 
directly proportional to the line voltage and cannot vary 
as in the case of the shunt motor. For this reason the 
torque and speed will decrease when the field is weakened. 
There is also a tendency to weaken the torque and speed 
in the ease of the shunt motor when the field is weakened 
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but this tendency is overbalanced by the increase of arma- 

ture current, so that the speed increases although one would 

naturally expect the reverse effect. If a rather high re- 

sistance were inserted in series with the armature of a shunt 

motor and it were loaded with a magnetic brake like that of 

the meter it would also run slower when the field is re- 

duced. The torque opposing rotation due to the eddy cur- 

rents of the meter disk is directly proportional to the speed, 

whereas that of the average motor load is practically con- 

stant. This fact, in connection with the high resistance of 

the meter armature circuit, explains the different action of 

the meter and of the motor. 

The torque and speed of a meter are proportional to 

the product of the armature magnetism into the field mag- 

uetism and since the speed must be proportional to the 

armature voltage and field current product VI = Kn, in 

order that the meter may read right it is evident that the 

magnetism of the field must be proportional to the field 

current and that of the armature must be proportional to 

the voltage. This will be the case if the permeability is 

constant and since the permeability of iron is not constant 

it cannot be used. 

Cost of A. C. Generators. Ans. Ques. No. 345. 

Editor Electrical Engineering: 

Referring to Question 345, the price of a machine de- 

pends chiefly on the size and since the slow speed types are 

larger than the high speed ones of the same capacity, they 

will naturally cost more. The direct connected ones are 

necessarily of the slow speed types (except turbine driven 

types) and therefore cost more than the high-speed belted 

T. G. Seidell, (Ga.) ones 
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| New Apparatus and Appliances | 
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Pioneer Types of the Electric Automobile. 
In May, 1896, Columbia, Riker, Burrows and Waverley 

electric ‘vehicles were exhibitec at an electrical show at 

Madison Square Garden, New York. In May, 1899, a sim- 

ilar show was held in New York at which Woods, Colum- 

bia and Waverley electrics were exhibited. A cut of the 

Waverley exhibit of that year is shown here. The cars ex- 

hibited were one Stanhope, four dos-a-dos and one deliv- 

ery wagon, showing that the Waverley factory was at that 

time manufacturing cars in considerable quantities and for 

a variety of needs. The delivery wagon exhibited at this 

show was sold and delivered to H. A. Meldrum, of Buffalo, 

the Stanhope to Augustus A. Post, New York, one of the 

dos-a-dos was delivered in New York, one sent to Putnam, 

Conn., one to Philadelphia and one to Lincolnshire, England. 

In the early winter of 1900, the first exclusive automo- 

bile show was held in Madison Square Garden, New York 

City, by the Automobile Club of America. This has been 

followed by regular exhibits since that date. The first elec- 

trie car built at the Waverley factory then known as the 

Indiana Bicycle Company, in Indianapolis, was delivered to 

Charles Finlay Smith in January, 1897. This was of the 

Stanhope design with 36-inch wheels anc single tube tire, 

large herringbone gears, four-pole motor and a battery de- 

signed by Mr. Porter, later of the Porter Battery Com- 

pany. 
These early years in the electric industry were notewor- 

thy for the variety of models of electric cars and the wide 

Exectric VeHicues Exuipitep AT New York IN 1899. 

distribution of these unusual types. Of the Waverley 

Stanhope body shown in the photograph, about two hundred 

were built; some fifty of the dos-a-dos type of cars with 

wire wheels and seats arranged like a jaunting car were 

built ané shipped to various paris of the world. Among 

theother old type models were cars known as Mail Phetons, 

Newport Brakes, four, eight and nine-passenger brakes, 

demi-coaches, surreys, tonneaus, station wagons. The cars 

on which the Waverley Company had the largest run in its 

early days were on open piano box runabout and a small 

type of open road wagon, of which two models in the neigh- 

borhood of two thousand cars were built and sold. As early 

as 1903 three of these cars were equipped with Edison bat- 

teries, and another in 1906. These were of the experimental 

Edison type, put out by the inventor long before the pres- 

ent successful Edison battery was put on the market. 

Among the commercial cars the Waverley Company built 

many closed and open delivery wagons, one-ton trucks, one 

and a half ton trucks, two-ton trucks and three-ton trucks. 

Of the one and a half ton trucks, sixteen were built in 1906, 

for one brewery, Anheuser-Busch Brewing Company in St. 

Louis, and are still in successful service. Some of these 

cars have recently been reported as giving forty-five miles 

on a charge. Another popular model of this period was 

the “Chelsea” of which several hundred were built before 

introduction of the drop sill Waverly Victoria, which was 

made the basis of later designs in coupes and broughams. 

It is a noteworthy fact that none of the open-body de- 

signs that were then so popular are built today by any of 

the leading manufacturers of electric cars. In 1903 the 

Waverly Company built the first coupe body ever construct- 

ed for an electric vehicle, and the popularity of this type 

of closed car was so great that all the manufacturers soon 

devoted their attention to closed passenger cars with inside 

drive, and for the last six or eight years, the demand for 

coupes, broughams an@ limousines has steadily inereased 

to the neglect of the smaller open cars formerly built. The 

station wagons, surreys and demi-coaches of that earlier day 

were all of somewhat limited mileage and quickly went out 

of fashion. The improvements in the electrical and 

mechanical equipment of the leading types of electric auto- 

mobiles today has made the building of large closed cars 

entirely practicable, and it is reasonable to expect further 

developments along this line. 
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Diehl Small Motors. 
The Diehl manufacturing Company, of Elizabethport, 

New Jersey, through a small motor department, pays es- 

pecial attention to the application of small motors to the 

various small mechanical devices on the market requiring 

a source of power such as the phonograph, electric clocks, 

advertising display machines and others. The sizes of such 

motors range from 1/50 to 14 horsepower with speeds up to 

2500 revolutions per minute. 

Electrical Vehicle Motors. 
The manufacturer of vehicles is growing daily more ap- 

preciative of a saving in construetion and economy in opera- 

tion by the use of the slow speed vehicle motor. Long life, 

noiseless operation and reduction of multiplicity in gearing, 

owing to the direct shaft drive are both attractions and 

economies which cannot be ignored. In the Diehl vehicle 

motors the cylindrical steel frame is wholly enclosed with 

hand hole covers, fashioned to suit the purchaser in one or 

more sections. The frame is machined internally to form 

an accurate seat for the field poles, and may be machined 

externally to insure uniform diameter, affording conveni- 

ence in supporting. 

Motor Operated Surfacing and Polishing Machine. 
The illustration on page 175, Fig. 10, of this issue, shows 

a motor-driven scrubbing, surfacing, polishing and finishing 

machine. By means of interchangeable attachments the 

machine can be used for sancpapering new or old floors, re- 

finishing old floors, scrubbing, waxing and polishing wood 

or other kinds of floors, also grinding, surfacing and polish- 

ing marble, mosaic, terrazzo, cement, tile, rubber, cork, 

leather and composition floors of all kinds. By change of 

handle the machine can be adopted for bench work. Wax- 

ing and polishing is done with great speed and cannot 

be duplicated by hand work, which can be readily un- 

derstood when considering the weight, speed and friction 

of the machine. By means of a certain attachment the wax 

can be spread smouthly, causing it to harden so as to 

prevent dust, grit, ete., from penetrating same, which is so 

unusual where waxing is done by hand. The machines 

weigh from 40 to 75 pounds, and are equipped with a motor 

of from 1/7 to 1/4 horsepower. 

Westinghouse 1913 Fans. 
The drawn steel frame fans introduced by the Westing- 

house Electric & Manufacturing Company last year are 

continuee for the 1913 season with minor changes. The 

quiet-running, six-blade type of fan has been extended to 

include a sixteen-inch size and an oscillating type. There 

has also been added an induction-motor type of 8-inch fan, 

this fan being constructed with drawn steel frame like the 

12 and 16-inch sizes, and with a dull black finish. The 

Westinghouse line now includes 8-inch desk, bracket and 

telephone booth fans, 12-inch and 16-inch fans in both four- 

blade and six-blade styles of the stationary desk-and-bracket 

and oscillating types, also 12-inch and 16-inch exhaust fans 

and a large variety of ceiling, counter and floor column 

fans. 
The popular six-blade 12-inch residence type has been 

extended to include a 16-inch fan which, because of its slow 

speed, is extremely quiet in operation. The 12-inch size 

has proved popular in bedrooms, hospitals, professional of- 

fices and similar places, while the 16-inch size has been 

designed especially for theaters, libraries, halls and other 
publie places. 

The direct current fans and the 25-eycle alternating 
current fans are driven by series motors. All the other al- 
ternating current fans are driven by split phase starting 
induction motors. These motors have a single starting 
winding and centrifugal cut-out switch; the motor will start 
positively on low speed at its lowest rated voltage with the 

A 16-IncH MecuHanicaLLy OprratTep OscILLATING 
RESIDENCE Fan. 

fan tilted fully forward or backward. The starting winding 
is cut out after a few seconds, thus saving burnouts and ef- 
fecting a considerable saving in current consumption. 

Westinghouse oscillating fans are furnished in two 
types, mechanically operated and air-operated. The mechan- 
ically operated fans have drawn steel frames and the oscil- 
lating mechanism is entirely enclosed and will not Crop oil. 
It consists of a lever driven by a crank dise, which is oper- 
ated from the motor shaft by two gear reductions, a worm 
and a spur. The spur gear is the slow speed reduction. 
Both the worm wheel and the worm ean be renewed with- 
out tools. The worm wheel drives through a ball clutch. 
If the fan guard strikes an obstruction during the course of 
oscillation, the fan merely stops oscillating without inter- 
fering with the operation of the motor, thus preventing the 

Aw 8-IncH Series Type Fan Wire Converting Device. 

An 8-IncH Desk AND Bracket INpucTION Type Fan. 
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burning out of the motor or the overturning of the fan. The 

oscillating movement can be stopped instantly by raising the 

knurled head on top of the mechanism and ean be started 

by pushing this head down. Both operations can be ef- 

fected while the fan is operating. 

In the air-operated oscillating fan the motor frame and 

the base are of east iron. The position of a pivoted vane 

determines the direction of oscillation of the air-operated 

fan. At the end of the oscillation a lever, geared to the 

vane, comes in contact with a stop and turns the vane 90 

degrees. The fan then swings around in the opposite direc- 

tion until the lever comes in contact with a second stop, 

which turns the vane for oscillation in the opposite direc- 

tion. The location of the stops is adjustable, so that the 

are of oscillation can be varied from 30 to 360 degrees in 

steps of 30 degrees. By removing the stops the fan can 

be made to revolve continuously in one direction, as the 

current is carried from the base to the motor by slip rings. 

The Westinghouse alternating current ceiling fans are 

furnished for 56-inch and 32-inch blade sweep and the direct 
current for 57-inch, 54-inch and 32-inch blade sweep. The 

alternating current counter column and floor column fans 

are furnishec for 56-inch sweep and the direct-current fans 

for 57-inch sweep. 

Westinghouse 12-inch and 16-inch exhaust fans are 

furnished either with Westinghouse blades or with Black- 

man blades. The Westinghouse blades are suitable when 

the fan exhausts directly into open air and the Blackman 

blades should be used when the fan operates against slight 

pressure or exhausts into a short flue. All Westinghouse 

fans have speed adjustments and will start on any speed. 

Sprague Fan Motors. 
A fan motor is not essentially a new current consuming 

device, yet owing to the increased demand for this class 

of electrical apparatus, it is considered an important fac- 

tor by the central station for increasing the use of electric 

current during the summer months. Fan design is now be- 

coming standardized for the most part, the tried and suc- 

cessful features being strengthened by others that service 

may prove from year to year essential to life or economy. 

No radical changes have been made in connection with 

Sprague 12 and 16 inch universal joint desk and bracket 

type fan motors, except to perfect the wearing parts of 

the machine. These fans are made in both the oscillating 

and non-oseillating type, and a feature that warrants con- 

sideration is the fact that a complete oscillator mechanism 

ean be furnished and readily adapted to the non-oscillating 

type fans manufactured from 1909 to 1913 inclusive. The 

Lundell single field coil feature is still retained which has 

made these fans exceedingly popular, that is, the one fie'd 

coil magnetizing both poles. 

Recently a small ceiling fan of 32 inch sweep has been 

placed on the market, which was developed exclusively for 

use in bed chambers of hotels and a number of these fans 

are installed in the Hotel Astor, New York City, finished in 

white enamel to match the interior decorations of the rooms. 

The motors used on these ceiling fans is an adaptation 
of our standard desk type fan motor. Field castings are 
malleable iron, covered top and bottom by east iron brackets, 
and the whole having a smooth outside surface which can 
be cleaned easily. The motor is of an inclosed type, series 

wound, and the windings are well ventilated by means of 
openings in the bottom bracket, to which access may be had 

to the commutator for the purpose of cleaning. This fan 

runs at a somewhat greater speed than the larger type ceil- 

ing fans, but is noiseless in operation, and does not require 

any more current than an ordinary sixteen candle power 

ineandescent lamp. The New York Telephone Company 

is using in their telephone exchanges a 16 inch desk type 

fan motor suspended from the ceiling or attached by brackets 

to the telephone switch boards, which is highly desirable 
where a fan motor is desired which will not interfere with 

the general arrangement of the office, but at the same time, 

will furnish a breeze at any convenient location. 

Emerson Fan Motors. 
In the fan motor product of The Emerson Electric Man- 

ufacturing Co., for the season of 1913, few changes have 

heen made. However, the “Trojan” line formerly made 

by the Emerson company has been discontinued, and man- 

ufacturing and sales efforts concentrated on the higher 

grade apparatus. This results in a larger stock of the 

types listed for 1913, a simpler line for the jobber and 

dealer to handle, and has permitted substantial reductions in 

the prices of Emerson desk and ceiling fans for alternat- 

ing current. 

Emerson A. C. desk fans are offered in 8, 12 and 16-inch 

sizes, oscillators in 12 and 16-inch sizes, and special slow- 

speed quiet residence type motors with 12-inch 6-blade fans 

delivering a large volume of air with minimum noise. These 

residence types are made in both swivel-trunion and oscil- 

lating styles. A.C. desk fans are all induction motors with- 

out brushes or commutator. In the present styles all moving 

contacts have been eliminated and excellent speed regulation 

is secured. These fans have the well known “Parker” patent- 

ed blade which has been a feature of Emerson fans for many 

years. These motors are all equipped with the distinctive 

Emerson hardened steel shaft and oil-tight dust-proof bear- 

ing which has been employed by the manufacturer for more 

than a decade. The advantages of this style of bearing are 

known and appreciated by a large number of purchasers. 

Its wearing qualities and freedom from oil-throwing have 

made it popular. 

The Emerson oscillators are mechanically operated types 

with four ranges of oscillation secured readily by a thumb 
nut at the rear of the motor. The same style of oscillating 

Emerson ReEsipence Typr Osciuuating Fan. 
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device has been used for three years past. Emerson in- 
duction ceiling fans are offered in plain and ornamental 4- 
blade types with a 2-blade ornamental type in addition for 
purchasers desiring a more moderate breeze. These are in- 
duction fans without moving contacts of any kind, and run 

on ball bearings immersed in oil. 
For direct current the Emerson Company offers 8, 12 

and 16-inch swivel-trunnion fans, and 12 and 16-inch oseil- 
lators with many of the familiar features of A. C. fans, in- 
eluding the Parker blades, the convenient base, and the same 
style oscillating mechanism with renewable wearing parts. 

The 12 and 16-inch fans for direct current are fully en- 

closed motors with removable shutters, 3/8-inch square ear- 

bon brushes and large coined commutators of very high- 

grade material and careful workmanship. The fans 

throughout are thoroughly representative of the standards 

of design and manufacture used in the alternating current 
fans. 

The A. C. and D. C. desk fan motors are offered this 

year mounted in substantial supporting rings for use as 

ventilating fan motors, in 12 and 16-inch sizes. ‘These ven- 

tilating fan motors have separate three-speed regulating 

switches mounted on porcelain bases. 

Western Electric 1913 Fans. 
The pressed steel fans, handled last year by the West- 

ern Electric Company, met with marked approval. A few 

additional types have been made, chief among which are 

8-inch induction and 16-inch residence type fans. The 8- 

inch induction type is made for 50 and 60 eyele frequencies 

from 100-110, 111-120 and 200-230 volts, and is furnished 

in the regular standaré finishes to which has been added a 

new white nickel finish in which the 8-inch series fans are 

also furnished. White nickel is especially adaptable for 

doctors’ and dentists’ offices, barber shops, hospitals and for 

use in connection with bath room fixtures. 

A complete new line of 16-inch residence fan has been 

added for operation on standard voltages, and from 25-30, 

40 and 50 cycle frequencies. The 12-inch residence line of 

fans has been extended to include 25-30, 40 and 50 eycle 

frequencies and standard voltages. The 32-inch ceiling fans 

have also been extended to include 25-30, 40 and 50 cycle 

frequencies, thus enabling the offering of a full line of 
small size alternating current ceiling fans. A standard 

finish—black enamel—has been adopted for all desk and 

bracket type fans. 

Diehl Electric Fans. 
The 1913 Diehl fan motors consist of the usual complete 

line for electric desk, bracket, ceiling and oscillating types 

for both direct and alternating currents. This company was 

among the pioneers in the manufacture of fan motors, it 

being said that the Diehl ceiling fan was the first electric 

fan of this type to be placed on the market. This oscil- 

lating desk and wall bracket fan is especially familiar to 

those who travel and use Pullman service, since in these 

cars the Diehl fan is always found. 

The fans this year are in all their main features of de- 

Sign, the same as those of past years, including sizes in 

Universal swivel and transmission styles 8, 12 and 16 

inches. 

Acme Breakfast Stove. 
The Aeme Electric Heater Company, of Detroit, Mich., 

has recently produced the breakfast stove shown in the il- 

lustration here. It is a combination toaster and small stove 
in which the heating element attains a red heat. By swing- 
ing the toaster ring to one side any cooking utensil ean be 
used directly on the red hot element. The stove can be used 
for boiling or frying and is of such a size as to be espec- 
ially useful on the table. It is made for voltages of 100 to 
125 and consumes 500 watts. 

AcME BREAKFAST STOVE. 

This company also manufactures an electrie iron of 

simple construction being made of only four pieces which 

lock together. The cord is a special feature, being so con- 

structed with a flexible protecting conduit that the eord 

does not wear, cannot kink and will not be burned when 

in accidental contact with the hot iron. 

Witham Charging Board. 
The Witham charging board shown below is a device 

manufactured by E. Mareuson of New York City and used 

in connection with tue charging of portable storage bat- 

teries, facilitating the charging of these batteries from any 

ordinary fixture on a direct-eurrent system. The instru- 

ment shows the direction of the current and also acts as a 

resistance by inserting lamps in the sockets provided. 

WitHAmM CHARGING Boarp. 

This device is convenient for use with automobile bat- 

teries as it enables the charging of batteries from any D. 

C. socket. It can also be used as a lamp stand or a trouble 

lamp when working about an automobile at night. 

A Weather-Proof Lamp Coloring. 
A weather-proof lamp coloring has been prefected by 

C. E. Franche and Company, of Chicago, for use on elec- 
trie lamps and especially with signs. The coloring takes 
the place of the so-called color caps and is said to last as 
long as the lamp without fading, cracking, chipping or peel- 
ing. The coloring is prepared in liquid form, the lamps 
being dipped once to secure any one of eleven colors, ruby, 
blue, red, blue-green, green, moonlight blue, amber, pink, 
canary, purple and white frosting. 
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ALABAMA. 

ANNISTON. An application has been made to the city coun- 

cil by the Ragland Water Power Co., for a franchise to supply 

electrical energy in Anniston. Power will be secured from Lock 

4 of the Coosa river, about 18 miles from Anniston. The Rag- 

land Water Power Co., proposes *o construct a hydro-electric 

plant at Lock 4, raising the present dam from 15 feet to an ulti- 

mate of 22 feet. 10,000 horsepower will then be developed and 

transmitted to nearby cities. 

FLORIDA, 

ARCADIA. The Utilities Securities Corp., has purchased the 

electric light and ‘ice plant of the Arcadia Blectrie Light, Ice & 

Teelphone Co. The plant will be operated under the name of 

Areadia Ice & Hlectric Co. 

CHIPLEY. A contract for the construction of an electric 

light plant will be soon awarded by the Chipley Light & Power 

Co. The contract will include two boilers, a 115-horsepower 

steam engine, five miles of wire and poles. Meters will also be re- 

quired. 
LAKE BUTLER. It is understood that a bond issue is plan- 

ned to construct an electric light and water works system. 

MILTON. It is understood that the city council is consider- 

ing the issue of bonds for the installation of a municipal electric 

light plant. 
« PENSACOLA. The city will vote on $100,000 for the construc- 

tion of an electric light plant. 

PORT LAUDERDALE. The Southern Utilities Co. is being 

organized by J. G. White & Co., of New York City, to finance 

and manage 30 electric, ice, gas and water properties in fifteen 

towns in Florida. The properties will include the Arcadia Hlec- 

tric Light, Power & Ice Plant; Fernandina Ice Plant; The Bra- 

dentown Electric, Ice & Fower Plant; Fernandina Ice Plant; 

Port Lauderdale BPlectric, Water & Ice Plant; Fort Myers Elec- 

tric Light, Water & Ice Plant; Lake City Ice Plant; Live Oak 

Blectrie Light, Power & Ice Plant; Miami Ice Plant; Pulaski 

Ice Plant; Pensacola Ice Plant; F'unta Gorda Ice Plant; St. Au- 

gustine Ice Plant & Steam Laundry; Sanford Electric Light, 

Power, Ice, Gas & Water Plant; Tarpon Springs Electric Light, 

Power & Ice Plant, and West Palm Beach Electric Light, Power 

& Ice Plant. H. C. Adams, recently of West F'alm Beach, Fla., 

will be general manager of all the properties mentioned. 

TAMPA. The Tampa Electric Co., plans to make improve- 

ments to cost $400,000. An additional power plant will be erect- 

ed and a 4,000 kilowatt turbine installed. This will increase the 

capacity of the present station 125 per cent. 

GEORGIA. 

DALTON. The city council has given the Georgia Railway & 

Power Co. a franchise to supply energy in Dalton. 

HOMERVILLE. Parties at this place are contemplating the 

installation of an electric light and ice plant. Machinery, in- 

eluding electrical and ice equipment, is desired. L. H. Locklier, 

of Homerville, is interested. 

LA GRANGE. The Columbus Power Co. is to build a sub- 

station at La Grange to cost from $35,000 to $40,000. A distribu- 

tion system will also be installed. 

ROCHELLE. J. G. McCrary Co., of Atlanta, is making surveys 

and supplying -plans’for the installation of a municipal electric 

light plant and water works system. 

SAVANNAH. An electric light and ice plant is to be con- 

structed at a small town known as Fairhope on the Satelo river 

in Mackintosh county, fifty miles from Savannah, by the Fair- 

hope Lands Co. A. B. Offenbacher, of the Savannah Bank & 

Trust Co., is general manager. 

TYBEE. An electric light plant and water works system 

will be constructed at Tybee Beach. 

WAYCROSS. The Ware County Light & Power Co. is to in- 

stall a 500-kilowatt steam turbine with a battery of three boil- 

ers. 

KENTUCKY. 

HAZARD. The Hazard Light & Power Co. has been incor- 

porated with a capital of $10,000 by W. FE. Hemphill, C. B. 

Wooten and J. T. Lovelace. 

MIDDLESBORO. Th Kentucky Utilities Co. has purchased 

the property of the Middlesboro Electric Co. at a price of $100,- 

000. 

PINEVILLE. A large power plant is under consideration for 

Bell county of such a size as to supply energy for light and 

power to the coal mines in that section of the state. D. Boone 

Rogan, president Bell County National Bank, is interested. 

LOUISIANA. 

JENNINGS. The Southern Heat & Light Co., is to erect a gas 

plant to be operated in connection with the electric plant now 

under construction. 

NORTH CAROLINA, 

BURLINGTON. It has been decided to sell the municipal 

electric plant to the Piedmont Traction (Company. The company 

will, in taking over the plant, build a large central power plant 

between Burlington and Graham at a cost of about $400,000. This 

plant will supply energy in Burlington, Graham, Melbanes, Haw 
River, Elon College and Swepsonville. 

CLAYTON. A distribution system for lighting Clayton is 

soon to be installed, obtaining energy from the Carolina Power 

& Light Co., of Raleigh, N. C. A 150-kilowatt outdoor trans- 

former and switching station will be installed. Hubert C. 
White is consulting engineer. 

CONOVER. The Conover Light & Power Co. recently organiz- 

ed, will build electric transmission lines from the Southern F'ower 

Companys system at Charlotte, N. C., into Conover and vicinity. 

Hlectrical energy will be received from the latter company. 

WHITNEY. The Southern Aluminum Co., has awarded a 

contract to D. H. Hardaway Construction Co., of Columbus, Ga., 

to construct a concrete dam and hydro-electric plant to develop 

45,000-horsepower. The dam will be 1,000 feet long and about 150 

feet high, raising the water som efew feet above the present 

partially completed masonry dam now some seven miles above 
the site. 

SOUTH CAROLINA. 

CAMDEN. The Carolina Public Service Co., of Raleigh, N. C., 

has lease plants of the Camden Water, Light & Ice Co. 

ANDERSON. The Southern Power Co. has purchased the 

properties of the Anderson Water, Light & Power Co., including 

Anderson Light & Water Works System, Portman Shoals Hydro- 
Electric Plant. 

SPARTANBURG. The South Carolina Power, Light & Rail- 

way Co. is to construct a hydro-electric plant at Palmer Shoals, 

of the Broad river, of a capacity to develop 15,000-horsepower. 

This company controls a steam power plant at Spartanburg of 

5,000-horsepower, and improvements will be made to it. 

SPARTANBURG. leports state that arrangements have been 

made by a group of Spartanburg capitalists organized under 

the name of the Manufacturers’ Power Co., to construct a water 

power development on Green river, in Henderson county, N. C. 

The development will cost about $1,000,000, and the company has 

obtained a franchise to run its transmission line into ‘Spartan- 

burg to supply cotton mills and other consumers with power. 

The plans contemplate the construction of a concrete dam, 164 

feet high at the mouth of the Big Hungry river, seven miles 

from Henderson, the power house being located in Green River 

Cove. ‘The plant will develop approximately 50,000 horsepower. 

W. S. Montgomery is president; A. L. White, vice-president, and 

J. A. Loud, secretary and treasurer, all of Spartanburg. 

INDUSTRIAL ITEMS. 
SHAPIRO & ARONSON, 20 Warren street, New York City, 

manufacturers of lighting fixtures, announce a new line of Roman 

Bronze electric fixtures that possess many features of interest 

to all who have recently visited their showrooms and inspected 

this line of goods. This line is illustrated on page 98 of the 

advertising section. These fixtures are said to be a distinct de- 

parture from past production and show that it is appreciated 

now that retail dealers can sell high-priced fixtures if they ex- 

hibit them in the proper manner, The confidence of the above 

company in these facts and the trade, is shown in their selling 

pian, which will appeal to every retail dealer who has fought the 

competition of large manufacturing retail houses. Seven sales- 

men have already started out to cover the trade. 

THE GREENWOOD ADVERTISING COMPANY reports a sign 

business thus far for 1913, about three times the usual amount of 

other years. Recently a representative of the company during one 

week ‘in Brenham, Texas, sold a number of signs that will repre- 

sent something over 3,000 lamps and be the first to be installed 

in that town. A number of large signs are being placed through- 

out the country, important among which is the sign of the Trio 

Laundry Company, at Atlanta, described elsewhere in these col- 

umns. 

MR. E. 0. SESSIONS, of the firm of Woodmansee, Davidson & 

Sessions, consulting engineers, of Chicago, has announced that on 

March 1 he retired as a member of this firm. Mr. Sessions is a 

fellow of the American ‘Society of Electrical Engineers, a member 

of the American Society of Mechanical Engineers, associate mem- 

ber of the ‘American Society of Civil Engineers and a member of 

the Illuminating Engineering Society. His future plans will he 

announced later. 
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More About Conservation. 

With a change of chief executives in this country, a 

signal is given for political fixers to begin to frame up a 

defense for or destruction of our national policy. Consider- 

able criticism, which we believe just, has been lately given 

the present policy of the federal government on the sub- 

ject of conservation. It is believed that existing restrictions 

on waterpower sites in the public domain are exceedingly 

burdensome, oppressive and serious as regards the indus- 

trial development of certain sections of the country, and 

the further progress that requires new capital and addi- 

tional population in these sections. There is now controlled 

and under development by private capital waterpowers that 

exceed in size all such sites now remaining in the public 

domain, and any further hinderance in the successful de- 

velopment of these sites spells retardation in the progress 

of the parts of the country in which they are located. 

Waterpower projects demand a large outlay of capital, 

their successful operation calls for the actual presence of 

able men, and the benefit to any section surrounding such 

activity is plainly evident to those who have been privileged 

to experience the changed conditions or witness the prog- 

ress and development that such expenditures of capital 

produce. 

The terms “monopoly,” “control” and “corporation” 

have now become harsh terms to the ears of the present- 

day public, and are fast giving way to milder terms of 

equal significance when possible. However this may be, 

and whatever the name given for the conditions, the public 

service field to be developed efficiently, and therefore eco- 

romically, must be free from competition. The duplication 

necessary to generate electrical energy and serve it to a 

community by two or more concerns causes uncontrollable 

waste and insufficient profit to both satisfy legitimate in- 

terest and depreciation and invite capital. Competition 

among utility companies operates against, not for the pub- 

lic good, destroys existing values and tends to create new 

obligations of no certain stability. On the other hand, 

freedom from competition enhances the capacity and sta- 

bility of generating plants and supply systems, and, on ac- 

count of economies obtainable with greater production, 

makes possible the rendering of service at lowest prices. 

The large creative and executive minds in the industry 

today sincerely believe theirs a natural monopoly and 

advocate wise legislative control and the formation of state 

commissions organized in such a way as to be capable of 

regulating affairs between the public and operating utilities 

both with or without competion so that conditions may be 

fair to all.- 

On account of the conditions present among the public 

utilities having to depend upon waterpower for economical 

development, it would seem most fair to all, including 

publie and utility, that the national government yield its 

control of the situation to the states, allowing each locality 

to regulate its own development as a knowledge of local 

conditions seem to dictate. A damper, however, seems to 

be in process of being placed upon a possibility of any 

No. 5 
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such liberal policy as this during the present administra- 

tion, if the following comments by President Wilson ap- 

pearing in the February issue of “World’s Work” are a 

suggestion of the spirit in which such matters are to be 

considered : 
“Then there is the question of conservation. What is our 

fear about conservation? The hands that are being stretched out 

to monopolize our forests, to prevent the use of our great power- 

producing streams, the hands that are being stretched into the 

bowels of the earth to take possession of the great riches that lie 

hidden in Alaska and elsewhere in the incomparable domain of 

the United States, are the hands of monopoly. Are these men 

to continue to stand at the elbow of government and tell us how 

we are to save ourselves—from themselves? You cannot settle the 

question of conservation while monopoly is close to the ears of 

those who govern. And the question of conservation is a great 

deal bigger than the question of saving our forests and our min- 

eral resources and our waters; it is as big as the life and happi} 

ness and strength and elasticity and hope of our people.” 

As an able eriticism of these remarks, we present in 

what follows an editorial comment appearing in the 

Bulletin of the National Electric Light Association: “The 

members of the National Electric Light Association, this 

Bulletin and the writer of this editorial note are just as 

patriotic as President Wilson, and just as keenly interested 

as he is in conservation; but as to waterpowers, they feel 

and know that the only real, true conservation is utiliza- 

tion; and that it is just what the government under fanat- 

ical guidance and prejudice has been steadily blocking, with 

infinite waste of natural resources, and solely from lack 

‘of a proper national policy. Recently, in one or two in- 

stances the men trying to lessen a little of this awful waste 

and the authorities at Washington have managed to get 

together, so that some of the energy could be caught up 

from falling water flowing unvexed to the sea; but the 

painful lack of a safe and sound national policy is just as 

evident as it ever was. As champion obstructionists and 

enemies of American enterprise, Gifford Pinchot and his 

followers hold the palm, even conceding their sincerity of 

purpose. 

“As one thinks of the immense available power still 

unutilized in this country, it is difficult to repress indig- 

nation in these costly days when every nerve and endeavor 

should be directed against waste. But there is the trouble 

of the situation. A body of men willing to risk their 

savings and capital, down to a hundred-dollar share, at 

once find themselves monopolists, in President Wils:n’s 

nomenclature. If one man developed a waterpower he 

might deserve the designation thus applied as an epithet 

of shame instead of honor; but where is the one man who 

sought to monopolize Niagara, or build the Keokuk dam, 

or harness the altitudinous streams of the Sierras, or reser- 

voir the whelming tide of Southern rivers? The thought, 

the iling, are so preposterous in their absurdity they need 

only to be set forth to receive the ridicule of every think- 

ing, reasonable citizen. 

“The industry upon which this association is based de- 

pends more and more upon the utilization of hitherto 

wasted resources of energy, and it resents very keenly and 

forcibly, even bitterly, the suggestion that it is seeking. to 

monopolize when it is trying to give every citizen of the 

United States cheaper and better service than he ever had 

before. President Wilson knows that the development of 

these waterpowers is beyond the intellectual or financial 

capacity of any one man, in any one instance. He knows 

that it depends on the ability, energy, skill and capital cf 

hundreds of thousands of good Americans. Then why be 

rhetorical and ery “monopoly?” Associated capital and say- 

ings have to do the work, and are doing it, and they de- 
serve his support, not condemnation. It is easy to approve 
of big business, as President Wilson has done, and then 
say that it must owe its successful bigness to competition; 
but how are you going to apply such a sophomoric theory 

tc a waterpower? Who wants more than one set of central- 
station cireuits in a city? How ean you run more than one 
street car line on Broadway? 

“It is respectfully suggested that President Wilson 

think these things over. This association also suggests that 

in such matters, on behalf of its millions of eustomers repre- 

sented, it be advised of and invited to co-operate in future 
legislation.” 

A Needed Reform in Our Mathematical Thinking. 
In a recent number of a leading technical journal there’ 

appeared an article in which the author gave an illustra- 

tion of the method of calculating the indicated horsepower 

of a steam engine. Stating his formula (the usual one), 

he proceeded to work out his example and derived the 

amazing result that his engine developed 74.8500480 Hp! 

The error in this statement (and the word error is advised- 

ly used) is a particularly unfortunate one because it so 

frequently oceurs in engineering calculations and state- 

ments, and is so seldom challenged. It is founded upon 

a well-nigh universal looseness in our mathematical think- 

ing which is easily traceable to the door of the mathema- 

tician, to whom should not be entrusted the writing of 

text books on arithemetic. 

To the mathematician a number is a number—a sacred 

thing. He thinks numbers in the abstract with never a 

thought of their physical significance. He teaches us that 

2 times 2 equals 4. He says that 2.2 multiplied by 4.4 

equals 9.18. And of course it is so, we do not question 

his wisdom when he goes on to the more complex ealeula- 

tion indicated thus: 8.21 & 6.34 % 3.1416 and tells us 

the result is 163.52467824. Arithmetically it is so. But 

what about the physical significance? This is the hemis- 
phere of our mathematical training that to most of us is 

a dark continent. We need a mathematical Columbus to 

prove to us that the world of numbers is round*—not flat, as 

we have always been taught to suppose. 

To abandon metaphor and confine ourselves to fact, 

the teacher of mathematics makes a serious mistake when 

he leaves as implied a part of his mathematical statement 

of a quantity. Apply a test to your friends of the 

engineering fraternity—of all people in need of clear ideas 

of number certainly the foremost—and see what your ex- 

perience will be. Ask them what the difference is between 

91 and 91.0. Or go further and ask them if there is any 

difference between 91 inches and 91.0 inches. A number 

of them will undobtedly say “no difference” as has been 

found by trying it on a great many students in engineering. 

Try another test. Tell an engineer that he is not able 

to measure the length of a connecting rod. Go further and 

tell him he cannot measure the distance between one prick- 

puneh mark on a surface plate and another prick-punch 

mark on the same plate. Whatever reply he may make 

it is certainly true that he cannot do it. All that he ean do 

is to get an approximation of the distance, more or less ac- 

curate according to circumstances, as will presently appear. 

For example, suppose ‘we take a surface plate and mark two 

points on it by crosses scratched with a sharp pointed tool, 
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and try to measure the distance between them. We use 
a steel scale which, fur the sake of argument, we will as- 

sume to be graduated with perfect precision. First we take 
a scale graduated in inches only. According to our seale 
the distance is 27 inches. Next, we take a scale graduated 
in inches and tenths of an inch. This tells us the distance is 
27.4 inches; it can tell us nothing more. Then we use a 
scale graduated to hundredths. Now the distance appears 
to be 27.42 inches. We try a scale graduated to thousandths. 

This says the distance is either 27.424 or 27.425, we have 

difficulty in deciding, but finally decide 27.424 to be correct. 

Next let us suppose that we are equipped with a powerful 

microscope to read our scale, and a scale graduated let us 

say to hundred thousandths of an inch. Accordingly, the 

distance appears to be 27.42448 inches. Will anyone now 

say that this is the distance? All that we know is that the 

distance is probably nearer 27.42448 inches than 27.42447 

inches or 27.42449 inches. Our last scale gives us a closer 

approximation to the distance between the points than did 

either of the others. The meaning of the statement that 

it is not humanly possible actually to measure the dis- 
tance between two points will now be clear. 

Therefore, if we were careful of our English and if we 

had been properly taught, we would not say that a distance 

is 27 inches, but that the distance is 27 inches plus or minus 

half an inch. That a distance is not 27.4 inches Dut 27.4 

plus or, minus 0.05 inches; that is, that we know the dis- 

tance to be somewhere between 27.35 and 27.45 inches, but 

that the scale we used gave us no information beyond this. 

In other words, a statement of any physical quantity as 

ordinarily made implies a part which the mathematician 

takes for granted, that of course we understand. He says 

that life is too short to say it every time. While this is 

true, it does not justify us in teaching arithmetic in such 

a manner that the implied part of a numerical statement is 

never brought to our attention. 

In the light of these remarks, the man who says there s 

no difference between 91 inches and 91.0 inches simply be- 

trays his lack of mathematical education. For 91 inches 

means (whether we know it or not) 91 plus or minus 0.5 

inches, and 92.0 means 91.0 plus or minus 0.05 inches, and 

conveys the information that the distance was measured 

with an instrument graduated to tenths of an inch; and it 

conveys this information just as definitely as the quantity 

91.5 does. 
It is not always an easy matter to decide the number 

of decimal places which in honesty may be retained in a 
statement arrived at by calculation and its decision requires 

an examination of the limits of error of the constituent 

measurements upon which it is based. To illustrate the 

process, take the calculation of the indicated horsepower 

of an engine. The measurements required are, piston diam- 

eter, length of stroke, number of revolutions per minute, 

and mean effective pressure as determined from the indi- 

eator ecard. This last requires measurement of length of 

card, area of card and knowledge of the scale of the in- 
dicator spring. Abbreviating somewhat, let us suppose the 

mean effective pressure can fairly be determined from the 

card to the nearest pound, a very good degree of accuracy 

indeed, that the diameter of piston and length of stroke 

can be measured to the nearest hundredth of an inch and 
the speed to the nearest revolution per minute. Let us 

- asSume as values for these quantities to substitute in the 

formula H.P = (P % 1 a & n) > 33,000. Where P 
equals 26, 1 equals 72.01, a equals 7 & diameter (equals 

3.1416 >< 18.00) and n equals 100. We then have as or- 
dinarily written, H. P. equals (26 72.01 & 3.1416 
18.00 & 100) — 33,000 — 320.8. But as written with 

the limits of error expressed instead of implied, it becomes 

H. P. equals [(26 plus or minus 0.5) & (72.01 plus or 
minus 0.005) (3.1416 plus or minus 0.00005) x (18.00 
plus or minus 0.005) >< (100 plus or minus 0.5) ] ~ 33,000. 
First assuming the upper limits of error we have: H. P. 
equals [26.5 72.015 & 3.14165 18.005 x 100.5] ~ 
33,000 == 328.5; while if the lower limits are used the 
equation becomes: H. P. equals [25.5 72.005 & 3.1416 6 
17,995 & 99.5] — 33,000 — 313.2. 

From this it appears that although we should ordinarily 
believe the horsepower of the engine to be 320.8, in reality 
all that we actually know from our assumed measurements 
and the resulting calculation is that the horsepower has 
some value between 313 and 328, and that it is probably 
not very far from 320. 

What shall we say then of the statement that the horse- 
power of an engine has been determined to be 74.8500480? 
Spacious accuracy of statement is as misleading as wil ful 
misstatement and when our text books of arithmetic shall 
be written by men having proper regard for the physi- 
eal significance of the quantities with which they deal in- 
stead of by men walking with their heads in the clouds of 
pure mathematics, we shall take a long step in the direc- 
tion of rational mathematical thinking. 

J. A. Switzer. 
Professor Hydraulic Engineering, University of Tennessee. 

Electrical Supplies in Japan. 
The sale of American electrical machinery and supplies 

in Japan during 1912, is reported by Consul-General Thom- 

as Sammons, of Yokohama, to be the largest in the history 

of this line of business in the Empire. The total sales of 

electrical supplies for the year aggregating over $5,000,000, 

the bulk of the imported products coming from America. 

The importation of all kinds of machinery into Japan in- 

ereased about $1,500,000 during 1912, the total, in round 

numbers, being $14,150,000. There are in Japan several 

British manufacturers who have a fairly large electrical 

business, but the Allgemeine Co. andthe Siemens-Schuckert 

Co. are the two largest German competitors of the Ameri- 

can manufacturers of heavy electrical machinery and sup- 
plies. 

The principal business during 1912 consisted of the 

. extension of existing light, power, and railway stations. The 

Tokyo Municipal Railway, for instance, purchased $300,- 

000 worth of apparatus for transforming high-tension eur- 

rent in their various sub-stations throughout the city to 
the trolley voltage. 

A Correction. On page 105 of the March issue it was 

stated that the Southern Power Company owns the Yad- 

kin River Power Company. These two companies are sep- 

arate and distinct as to ownership, the latter furnishing 

power to the Southern Power Company under a contract. 

Power is served from Raleigh to Durham, N. C., on jointly 

built transmission lines. The Yadkin River Power Com- 

pany owns and operates the Blewett’s Fall plant and is a 

subsidiary of the Carolina Power & Light Company, of 

Raleigh, N. C., which is owned and operated by the Electric 

Bond and Share Company, of New York City. The owner- 

ship of North Carolina properties is plainly outlined on 

page 11 of the January, 1913, issue. 
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T a point 

A Marquette, Mich., the Cleve!and-Cliffs Iron Company 

has recently completed an 8,000 horsepower hydro-electric 

station. This plant has been built to furnish power for 

the mines of the company in the vicinity of Negaunee, 

Ishpeming, North Lake and Princeton, and is connected 

with the old distribution system and the steam turbine plants 

each of 1,500 Kw. 

The Prince- 

of the company, of which there are two, 

capacity, one at Mass, and one at Princeton. 

ton steam plant is seventeen miles south of Mass and th 

latter is about twelve miles west of the water power plant. 

All three stations are connected together at the Brown- 

stone sub-station in Ishpeming. 

on the Carp river about two miles south of The power is used for practically all the different op- 

erations of the company, including mines, mills, ete. Hoist- 

ing at the shafts of the different mines is a large part of 

the load, and thirteen motor-driven hoists have been in- 

stalled. In most cases these consist of induction motors 

with simple gear drives replacing the steam end of the 

old hoists. 

At the point of the development described here, there is 

a fall along the river of 622 feet in about four miles. The 

general scheme of development consists of an intake dam 

which diverts the flow into a pipe line about four miles 

long, laid along the left bank of the river. At the lower 

end of this pipe line there is a connection to a standpipe and 

Higrale GENERATOR Room Carp River HyDROELECTRIC 
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igs 2. 

also to a penstock about 2,100 feet long, leading down a hill 

Pipe Line To GENERATING STATION. 

to the power house. From the power house there is a tail 

race about 1,200 feet long. 

The drainage area above the intake is 80 square miles. 

It is rather swampy, and is all underlain with rock near 

the surface. There are several lakes which help to main- 

tain a uniform flow. The mean rain fall is 32.2 inches per 

year, and varies from a maximum of 37.7 inches to a mini- 

mum of 26.8 inches. The gross head obtained is 622 feet, 

the net head after allowing for losses in the pipe line being 

580 feet. The development is designed for a continuous 

stream flow of 100 second feet and for a load factor of 

66%. Ten million eubic feet of storage can be obtained 

from the reservoir above the intake dam. A large storage 

reservoir a few miles further up the river has just been 

completed. At this point a dam about thirty feet high 

creates a pond with a capacity of about four hundred mil- 

lion eubie feet, so that a flow of 100 second feet continu- 

ously can be maintained during practically every year. 

INTAKE DAM. 
The bed of the stream at the intake dam is solid rock 

and the banks are of gravel and clay. The dam consists 

of a concrete spillway section in the center 120 feet long 

and about 50 feet high above foundations, there being a 

eonerete retaining section on each side of this, about 60 

feet long to the right and 75 feet long to the left. The in- 

take for the pipe line with the intake gate and racks is on 

the left hand side. A core wall at each end of the dam 

runs into impermeable ground. 

PIPE LINE. 
The pipe line runs along the river bank to a point 

above the power house and follows more or less closely the 

hydraulic grade line, except for two long inverted siphons 

necessary to cross low ground. It consists of 10,700 feet 

of 60 in. inside diameter wood stave pipe, 8,100 feet of 66 

in. lock bar pipe, varying from 5/16 in. to 3/8 in. thick, 
and 500 feet of 66 in. riveted steel pipe 5/8 in. thick. The 
wood stave pipe was used wherever the head on the pipe 

was less than 175 feet. The lock bar pipe was used for 

the inverted siphons, except at one point, where the head 

was too high and required plates thicker than could be used 

for lock bar pipe. Here the 500 feet of riveted steel pipe 

was used. 

Air valves were provided at all high points and blow 

off valves at all low points along the line. 

in a trench and back filled. 

Pipe was laid 

Specially designed steel con- 

necting pieces were provided at all connections between the 

wood stave and lock bar pipe, and conerete anchorages and 

expansion joints were provided also at these points and at 

all bends in the steel pipe. 

At the lower end of the pipe line there is a connection 

about 460 feet long of 60-in. lock bar pipe leading to the 

standpipe on top of the hil above the power house. The 

standpipe is 16 feet in diameter and 125 feet high, the top 

being 22% feet above the high water level at the intake. 

The standpipe was designed so that it would not overflow 

if a short circuit would occur on the station during full load 

and at high water. The bottom was placed low enough go 

that it would be lower than the hydraulic grade line at full 

load during low water, and it is also low enough so that the 

water level in the standpipe cannot be drawn down below 

the inlet if there is a sudden inerease in load of 4,000 horse- 

power up to full load. As a matter of safety an overflow 

pipe 24-in. in diameter was provided inside the standpipe, 

but as yet has not proven necessary. During ordinary op- 

eration there is practically no fluctuation of the water level 

in the standpipe. From the junction of the main pipe line 

and the 60-in. line to the standpipe, a welded steel penstock 

60-in. in diameter leads to the power house. This varies 

from 12 m. m. to 20 m. m. in thickness and was fur- 

nished by Thyssen & Co., Germany. Each length of pipe 

was tested at the manufacturer’s shops with a hydro-static 

pressure of 50% above the working pressure. At the lower 

end there is a cast steel Y connection with welded pip: 

branches to the two turbines. There is an expansion joint 
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Fic. 4. Fury WuHeret Motor Generator Ser ror Main 

- Hoist. 

at the top and another about half way down the welded 

pipe line. 

THE POWER HOUSE. 
The power house is a brick, fire-proof building and the 

installation consists of two 4,000-fhorsepower horizontal 

units with direct connected exciters, each unit consisting of 

a single runner 4,000 horsepower Francis turbine direct 

connected to a 2500 Kw alternator with separate cast steel 

fly wheel 51% feet in diameter. At the inlet to each turbine 

there is a 36 in. butterfly valve, hand-operated. ‘The run- 

ners are of bronze, the scroll case of cast steel tested to 500 

pounds per square inch. The flywheel effect is 50,000 

pounds at one foot radius, the speed being 720 rpm. To 

prevent abnormal pressure rises in the penstock, each tur- 

bine is equipped with a relief valve which is operated di- 

rectly by the governor. The guaranteed combined efficiency 

of the units at full load is, 79.6%; 34 load 79.4%; half 

load 73.4%. The guaranteed efficiencies of the turbines 

alone are as follows: full load, 83%; 34 load 8312%; % 

load 79%. 

At the end of the building there is a bank of three single 

phase transformers, each with a capacity of 1900 Kva. 

stepping up from 2300 volts to either 30,000 or 60,000 volts. 

A double circuit steel tower transmission line leads to the 
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Brownstone sub-station. 

at 60,000 volts, but as the full capacity is not yet required, 

Tue 500 H. P. Mary Horst. 

This is construeted for operation 

it is operated at present at 30,000 volts. The conductors 

are No. 2 solid copper wire, 60,000 volt pin insulators being 

used. The towers are spaced ten to the mile, and are about | 

55 feet high. 

THE ELECTRIC HOISTS. 

One of the principal features of this development is 

the long pipe line and the high and small diameter stand- 

pipe. The electric hoists, especially those at the Negaunee 

mine, are also of particular interest. At this mine a com- 

plete new hoisting equipment was installed on the Ilgner 

system with Ward Leonard control. This consists of a 

350 horsepower 720 rpm fly wheel motor generator set, a 

500 horsepower direct connected motor driven main hoist, 

and a 200 horsepower geared motor driven main hoist with 

helical gearing. 

The motor generator set is shown in Fig. 4. From right 
to left, there is shown first the 400 Kw D. C. 525 volt in- 

terpole generator for operating the 500-horsepower main 

hoist. (Second is the 25,000 lb. plate steel fly wheel, 10 feet 

6 in. in diameter. This consists of steel plates securely 

riveted together and shrunk on the shaft. Third is the 350 

horsepower, 2,200-volt, 3-phase, 60-cycle incuction motor 

running at 720 rpm at no load and 690 rpm at full load. 
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Fourth, the 150 Kw. D. C. 200 volt, interpole generator for 
operating the 200 horsepower man hoist. Fifth, the 25 Kw. 
250 volt D. C. exciter for separately exciting the fields of 
the two generators. Perfect speed control of both hoists 
is obtained by varying the field of the generators, from 
which their respective motors are operated. 
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Fie. 7. Lonerrupinat Section or Carp River Srarion. 

The 500 horsepower main hoist is shown in Fig. 5. The 

normal speed is 60 rpm. and the motor is direct connected. 

The total hoist is 1,000 ft.; the net load 10,000 Ibs.; maxi- 

mum hoisting speed 1,500 ft. per minute; drum 8 ft. diame- 

ter; rope 14g in. diameter and maximum number of trips 

per hour, 60. The weight of the skip, which is balanced, is 

5,000 lbs. 

The normal speed of the motor of the 200 horsepower 

hoist is250 rpm. and is geared to the hoist with helical 

gearing which is practically noiseless. The normal speed 

of the hoist is 40 rpm. ‘The net load is 7,500 lbs., the di- 

ameter of the drum 8 ft.; total hoist 1,000 ft.; maximum 
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hoisting speed 1,000 ft. per minute; diameter of rope 1144 
in. The weight of the cage, which is balanced, is 5,000 lbs. 

Four geared hoists driven by 400 horsepower induction 
motors were installed at other mines of the Company. 

FLY WHEEL MOTOR GENERATOR SETS. 
The principal advantage of fly wheel motor generator 

sets for operating hoists is that the demand on the gene- 
x 

showrg LT Bus, 6600 V Trams Line Arresrer 
SECTION 

Storang Transformers = Oi) Snitites 

Fig. 8. Szcrrion SHowine ARRANGEMENT or HicgH Ten- 

SION EQUIPMENT. 

rating station is confined to the average power required by 

the hoists during a cycle of operations. The armature of 

the induction motor is equipped with collector rings con- 

nected to an external resistance which is varied automati- 

cally to prevent the current input to the motor from ex- 

ceeding a predetermined limit. When a hoist is started 

resistance is connected in series with the induction motor 

armature and the set slows down in speed, allowing the 

stored energy of the flywheel to be utilized to assist in 

raising the load. As the energy required decreases and dur- 

ing the period of unloading, the resistance is automatically 
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cut out of the motor armature cireuit, allowing the set to 

speed up to normal, so that the fly wheel may again give up 

its stored energy when the hoist motor is thrown on. The 

operation of the motor generator set requires no special - 

attention, and when the adjustments are once made it runs 

along drawing practically constant current from the sys- 

tem, whereas the direct current hoist motor operated from 

the 400-kw. generator requires at starting from two to two 

and one-half times the Joad drawn from the lines by the 

induction motor. A generating station is limited in its out- 

put by the capacity of the equipment installed, and in many 

cases it must necessarily place some restriction on the 

character of the load it supplies. A hoist motor which is 

large in comparison to the size of the generating plant 

would, if connected directly to the line, not only limit the 

output of the power station, but would undoubtedly cause 

complaints from other customers due to bad speed and 

voltage regulation. In addition, the load factor of a hoist 

is very low. It takes an abnormal load at starting, whieh 

drops off rapidly during the hoisting period, and is noth- 

ing, of course, during the loading period. To protect itself 

against loads of this character and to make them profitable, 

it has been customary for power companies to charge on 

the basis of the peak load demanded, which in the case of 

large hoists would naturally lead mining companies to install 

a fly wheel motor generator set with separate direct current 

motors for operating the hoists. 

Viele, Blackwell & Buck, of No. 49 Wall street, New 

York City, the consulting engineers of the company, had 

charge of the work. The construction work on the ground 

was done by the Cleveland-Cliffs Iron Company under the 

supervision of Mr. 0. D. McClure, master mechanic. 

All the hydraulic and electrical apparatus of the station 

was furnished by the Allis-Chambers Company. The fly 

wheel motor generator sets and the hoist motors were fur- 

nished by the Westinghouse Electric & Manufacturing Co.; 

the hoists by the Wellman-Seavers-Morgan Company. Fig. 10. Type or Douste Crrcurr TRANSMISSION TOWER. 

Testing High Tension Transformers 
(Written Exclusively for EumorricAL ENGINEERING). y 

BY H. G. DAVIS. 

Section 2. Tests For Core Loss and Copper Loss, 

Continued from March Issue. 

After the tests for voltage change were taken the tests 

Where there are a 

series of the same size and rating, the tests can be taken 

to determine efficiency were made. 

on one transformer for the whole range of voltage and 

then checked at two voltage points for each of the re- 

maining transformers. Core loss and exciting current 

were taken on No. 1 transformer with the voltage impressed 

on the 6000 volt winding. 

open circuited. 

The other two windings were 

The frequency of the supply alternator 

was held constant at 60 cycles for all readings while the 

voltage was varied from 2000 volts to 7500 volts which is 

a range from 33% to 125% of the rated voltage of the 

winding used. To obtain the voltages an auxiliary trans- 

former was used to step up the generator voltage, which 

was read by using a potential transformer of the proper 

ratio so as to give a reading on a 130 volt A. C. voltmeter. 

An ammeter reading and a wattmeter reading was taken 

for every reading of voltage. The following table shows 

the values obtained in watts and amperes excitation for 

each value of voltage read: 

CORE LOSS AND EXCITATION READING ON NO. 1 TRANSFORMER. 

Volts Watts Amperes Watts Core loss Im 

Kies Current 

2000 1800 91 041 9 0 

3000 3300 Teed: .22 AL 1.36 

4000 5600 4,20 ies! 1.4 3.94 

5000 8300 8.30 5.1 1.66 8.10 

6000 11800 18.50 25.4 1.96 18.4 

6500 14400 25.75 49.0 2.21 25.6 

7000 17700 35.50 93.0 2.53 35.4 
7500 21600 49.00 177.0 2.88 48.8 

The first three columns show readings as taken. The 

watts as read, are the true iron loss plus loss due to exciting 
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current and resistance of the 6000 volt winding. This resist- 

ance at 25°C, which was the room temperature when the read- 

ing was taken, was .0737 ohms. Column 4 shows resistance 

loss in winding = I’ & .0737 for each current value. The 

true iron loss will be the difference between the watts 

reading and the I°R loss as shownbut it can be seen that 
this loss is a negligible percent, in fact less than the error 

which could come in the reading. At 6000 volts which is 

the rated voltage of the winding the loss due to exciting 

current is less than one-fourth of 1%. Even at 125 per 

cent voltage when the exciting current has inereased 

‘to 2.72 times its normal value, the resistance 

due to exciting current is less than 1% of the reading as 

taken. The readings of watts as taken can then be con- 

sidered iron loss only, without any considerable error in 

the calculations to be made for efficiency. 

The current as read during the test shown in column 

3 is exciting current and consist of core loss plus true 

magnetizing current. Column 5 shows core loss current which 

is watts divided by volts. Column 6 shows true magne- 

tizing current as calculated. Column 6 shows that as the 

voltage is increased there is a very rapid increase of mag- 
netizing current. This, of course, is due to saturation 

of the iron. In this transformer an increase of 8.5% in 

voltage above normal causes an inerease of 39% in mag- 

netzing current which shows that the iron is working at 

a density approaching saturation. This means that the 

voltage on this transformer should not be increased much 

above its rated voltage on a given winding because of the 

rapid increase in magnetizing current. On open circuit 

at normal voltage on the 6,000 volt winding the power 

factor of the current is 10.6%. This shows the object- 
ional features of transformers with a large per cent of 

magnetizing current when not carrying load. The mag- 

netizing current on this winding in percent of full load is 

7.5%. 

The value of core loss and exciting current 

checked on the 12,600 volt winding for this transformer 

at normal voltage. These values are as follows: Volts, 

12,600; Watts, 11,900; Amps, 8.9. This shows that the 

loss 

were 

core loss as taken on this winding is the same as found 

by test on the 6,000 volt winding, indicating that, for 

normal voltage on the winding, the iron is magnetized 

to the same density. Th*5 world mean that the turns 

o 4000 ©€000 3000 F000 5000 6000 7000 
¥ VOLTS SECONOARY_MININUA. 

° /O 20 EZ) 6o 70 60 
SMPEFES PRIMARY MAXIMUM. : 

Fig. 1. Curves ror ImpepaANCce Vours—Excirina Cur- 

RENT—CorE Loss Current AND MAGNETIZING CURRENT. 

1500 Kva TransrormMer—60 Cyctes—38100 Prrirary 

AND 6000 Szconpary VoLts. 

in this winding bear the same relation as their rated 

voltages and the magnetizing current is inversely as the 

voltages. See curves for watts and magnetizing eur- 

rent. 
The values of core loss watts and exciting currents 

were taken at 6,000 volts on the other three transformers 

with results as shown below: 

Volts Watts. Amps 

INO 2BB, oak i GOCU Ra 11600 Ree 18.5 

INOS eas. S: GOOOF 2dteos T1400. ere 19.6 

INO H ey.) ok te COO0F a. T2900)" 2 ue 19.6 

The watts vary on the three transformers as well as 

the magnetizing current but this can be due to a slight 

structural difference in the transformer core or a slight 

difference in the annealing of iron. The maximum core 

loss as found on any of the four transformers is .86 of 

1% of the transformer rated output. 

. IMPEDANCE AND COPPER LOSS. 

After the core loss was taken, the connections were 

made to determine the copper loss. In what follows we 

see that the copper loss consists of two components the 

ohmie and eddy current losses. Our wattmeter readings 

give us the values and from the known resistance of the 

windings we can calculate the ohmic loss at the tempera- 

ture during test. In making this test the current was 

forced through the 38,100 volt winding with the 13,800 

volt winding short ecireuited. Under this condition the 

current in the low tension winding is such as to demagne- 

tize the impressed current and the voltage required to 

force the current through the primary winding is that 

required to overcome ohmic drop and reactance drop. 

Since the low tension winding is short circuited, the cur- 

rent flowing in it requires a voltage which reacts in the 

high tension winding and adds to the voltage required in 

foreing current through that winding. The voltage as 

read is thus the total impedance volts of the transformer 

or is current times impedance. The current as read was pri- 

mary current so that the impedance is in primary terms. 

The impedance was taken on the high tension winding 

with the frequency held constant at 60 cycles. It is usually 

easier to take the readings on the high tension winding 

for eurrent is small and the voltage is usually within 

range of a moderate voltage generator. The following 

table shows the values of current, watts and volts as 

ee 

ee, 

WwW LOSS 

3000 F000 3000 6000 7O0O 8000 
VOLTS SECONDARY AW/N/MUM 
3O 40 50 60 70 6O 

AMPERS PRIMARY MAXIMUIA 

Fig. 2. Curves or Corr LosS—Imprepance Warrs—TRUE 

Oumic Loss anp Loap Loss ror THE SAME TRANSFORM- 

ER AS IN Fixe. 1. 
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taken. The normal’ or full load current is 39.3 amperes 

on the high tension winding. The table shows a range of 

eurrent from 25% to 153% of full load current. Tem- 

perature at time of test — 30°C. 

CoprER Loss READINGS. 

Current Watts. Volts IR Eddy Z R 
10 700 390 =: 5516 184 39.0 5.16 
15 1400 590 1160 240 39.3 
20 2400 780 = 2060 340 39. 
25 3600 990 3220 380 
30 5100 1180 4660 440 
35 7000 1370 6300 700 
39.3 9100 1550 7950 1150 
45 11700 1770 10400 1300 
50 14600 1960 12900 1700 
55 17600 2170 15600 2009 
60 21000 2360 18500 2500 

The watts as found by test (column 2) are the I°R loss 

plus the eddy current loss. The temperature at the time 

of the test as taken from the oil reading was 30°C. From 

the total resistance in primary terms (see resistance) 

corrected to this temperature, we get ohmic loss as given 

in column 4. Thus primary resistance = 2.26 ohms. 

13800 volt winding resistance — resistance of 12600 

volt winding & 13800/12600 — .342 x 13800/12600 — 

374 @. 25°C = .381 @ 30° = .381 & [38100/13800]’ — 

2.9 ohms in primary terms. 

The total resistance in primary terms for the two 

windings used — 5.16 ohms. The total ohmic loss in 

transformer = (current)*)<5.16 as in column (4). The 

difference between watts read and column (4) is the eddy 

current loss which also includes a slight gure or iron loss 

in exciting the core to the density of the voltage required 

for impedance. The column under Z shows impedance 

in primary terms for the total of the two windings. This 

value = [Volts = current] and should be a constant value 
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if the frequency is constant. Z— \/(R* + X’*) and X = 

2r f L, where f — frequency and L = inductance of the 

transformer which is a constant. The curve then of im- 

pedance volts against current should be a straigat line. 

The ohmic resistance at the given temperature in ~ 

primary terms = 5.16 and impedance = 39. This power 

factor should be apparently 5.16/39 = .132, but tests 

show (9100 Watts)/(39.3 > 1550) = .149. This ap- 

parent increase is due to the increase in apparent resis- 

tance due to the eddy losses or load losses in the copper 

as shown in column (5). 

Impedance and copper loss were checked for two 

points by using the 6600 volt winding short cireuited instead 

of the 13800 volt winding. These readings were: 

Amps Watts Volts 

30be ..1140.. . .5000 
402962. “Se. SabaUia . .9100 

On the remaining three transformers impedance was 

checked at the normal current point with the following 

results: 

Transformer ~° Amps. Waits. Volts. 

No. 2 39.3 9000 1530 
No. 3 39.3 9080 1500 
No. 4 39.3 8800 1550 

These values checked closely with the curve of No. 1 

and showed that the impedance on all four transformers 

are the same which insures good operation if varalleling 

is necessary. The readings of watts and volts when using 

6600 volt winding short circuited also showed that there 

was no material difference in the losses when the 6600 

volt winding is used instead of the 13800 volt winding. 

Curves.—The curves as plotted show impedance volts 

against primary current on the 38,100 volt winding—ex- 

citing current, core loss current and magnetizing current 

against voltage on the 6000 volt winding and watts loss — 

against voltage for core loss and against current for impe- 

dance test. 

The Design of Steam Power Plants 
(Contributed Exclusively to ELectrRicaAL ENGINEERING). 

BY EARL F. SCOTT, M. E., MEMBER A. S. M. E. 

Analysis of Conditions Determining Selection of 
Plant Equipment. 

N this article it will be assumed that proposals have 
been secured from the different manufacturers on the 

equipment discussed in last issue. We are ready to discuss 

the features of the apparatus and decide on the machinery 

that will be purchased. 

In selecting machinery many features must be con- 

sidered, such as the upkeep, accessibility of parts for re- 

pairs, first cost, ete. The detail specifications furnished 

with each proposal should assist in deciding the first two 

features as well as other minor points, when placed in the 

hands of a competent engineer. The last item, that is the 

first cost, is one that should be weighed most thoroughly. 

The fact that one machine is cheaper than another in dol- 

lars and cents, does not mean that it is the cheapest ma- 

chine to buy. We will see in the argument that follows, 

that it is possible to buy a machine much higher in first cost 

than some other, and still prove in the end the best in- 

vestment. 

ENGINEER, ATLANTA, GA. 

In taking up in detail the basis for the selection of each 

piece of machinery, on which as already stated it is assumed 

that all bids are in, the order will be the same as that in 

which the specifications were written, beginning with the 

turbines. It will be assumed that we have received two 
bids on turbines “A” and “B.” Since we can compare the 

two bids as to the general construction, ete., we will first dis- 

cuss them from the standpoint of price and guarantees. We 

will assume the price of “A” on the 2-500 Kw, and 1-1000 

Kw turbines including exciters of proper size, to be $39,- 

000. That of “B” on the same units to be $41,500. 

The steam guarantees of “A” for 500 Kw machines are 

as follows: 34 load—23.5 lbs. per Kw.; full load—22.4 lbs. 
per Kw.; 144 load—22.9 lbs. per Kw. On the 1,000 Kw. 

machine, the guarantees are as follows: 34 load—22.9 lbs. 

per Kw.; full load—21.8 lbs. per Kw.; 144 load—22 Ibs. 

per Kw. All guarantees are based on operating condi- 

tions named in the original specifications. 

The guarantees of “B” on the 2-500 Kw machines are 

as follows: 34 load—23.1 lbs. per Kw.; full load—21.9 lbs. 
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per Kw.; 114 load—22 lbs. per Kw. On the 1,000 Kw 

unit, the guarantees are as follows: 34 load—22.5 lbs. per 

Kw.; full load—21 Ibs per Kw.; 144 load—21.5 lbs per Kw. 

It is observed at once that “A” is $3,500 cheaper than 

“B” although “B’s” guarantees are better in every in- 

stance. With these conditions in mind, we will analyze the 

propositions to determine the cheaper installation to select. 

In order to have a basis on which to figure, we must either 

go to the “coal pile” or the “switch board” from which to 

get and refer actual facts. Since this article is treating the 

plant from the “steam side” or mechanical end, it is proper 

to work from the “coal pile.” Knowing that the plant is 

to be hand fired, we can expect an evaporization of about 

8 lbs. of water per pound of coal burned, which is good 

average practice. We will not discuss the evaporization 

from the value of a pound of combustible, treating the pro- 

position in a general way. We next assume that we can 

purchase good run of mine bituminous coal delivered at 

the plant for $2.50 per ton of 2,000 Ibs. On this basis 

coal is worth 0.125 cents per pound; and it costs 0.125 ~ 8 

= 0.0156 cents to evaporate one pound of water. 

For convenience we will tabulate the guarantees as fol- 

lows: 

For 1,000 Kw. TURBINE. 

3/4 load Full load 1%, load 

SoA 22.9 lbs. 21.8 lbs. 22.0 lbs 

“By 22.5 Ibs. 21.4 lbs. 21.5 lbs. 

Difference 0.4 Ibs. 0.4 lbs 0.5 lbs. 

There is a difference of 0.4 lb. at full load in favor of 

“B’s” bid, therefore at the cost to evaporate one pound of 

water, we find .0156 cents * .4 = .00624 cents saving per 

Kw. per hour. While we may not run the 1,000 Kw ma- 

chine the full 24 hours per day (see reference to load curves 

in Section 1) the conditions so far as saving is concerned 

will permit of continuing the argument on this basis. There- 

fore for 1,000 Kw. per 24 hours the saving will be .00624 

cents X 1000 Kw. & 24 hrs. = 149.76 cents or $1.49 per 

day for the 1,000 Kw. turbine. For 365 days the saving 

will be 365 & $1.497 — $536.40 per year. ‘Therefore by 

investing $3,500 more in “B” machine, we will save $536.40 

per year, which is 15.3% on $3,500. It will be cheaper 

therefore to buy the more expensive machine. This argu- 

ment is not thrown in here to show that it is always best to 

buy the most expensive machinery, for it is often possible 

for the cheaper priced machines to have the best guaran- 

tees, in which case it is an easy matter to make a selection, 

provided the first two items mentioned above were decided 

in favor of the cheaper machines. 

It will be impossible to diseuss the merits of the two 

types of machines offered beyond the statement that it wall 

be necessary for each part of the machines to be con- 

sidered in comparison with the detail specifications and con- 
clusions formed from same. For instance, the devices for 

speed regulation should be compared, arrangement of bear- 

ings, ability to get to parts for repairs, and the oiling 

devices, ete. should be weighed against each other. It re- 

quires therefore, the assistance of a eompetent engineer to 

select the machinery as well as to prepare a specification, 

on which the bids are received. While the specification 

called for machines to be based on normal ratings, that is 

machines that have a full overload capacity, above that 

which each machine’s name plate calls for, it is well to see 

that this is given in the guarantees, by each manufacturer. 
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The selection of the boilers for the plant will be dis- 
cussed next. With the specification we have given, prices 

may be expected on three types of water tube boilers. The 

Babcock and Wilcox type, the Stirling type, and the Heine 

type. There are a great many manufacturers making the 

last named type with slight modifications from the original 

Heine boiler, and there are other types of water tube boilers 

such as the vertical, but this class of boiler is not used to a 

very great extent in this kind of power plant construction. 

In selecting a boiler, the same as with turbine machinery, 

we must pay attention to the upkeep and repairs, as the 

outlay required to keep a boiler in repair after it is in- 

stalled may be great. Since our specification determines 

the amount of heating surface we may expect, this point 

is settled. One of the most important features to be con- 

sidered is the means of caring for expansion and contrac- 

tion. For instance it is impossible to maintain a fire of 

the same temperature in the center and at the sides of the 

fire box or furnace, therefore we may expect an uneven ex- 

pansion of the parts under such conditions. If we have 

solid surfaces supporting the tubes we may expect an uneven 

expansion or strain. This difficulty may be overcome as in 

the B. & W. type of boiler where each set of tubes is ex- 

panded into a header which rests in a vertical position. 

With this arrangement the whole front of the boiler is made 

up of vertical sections placed alongside of each other with 

about 7-in. centers. Each section is expanded into a main 

drum above, making a complete unit out of the boiler, but 

leaving each part free to move independent of the adjoining 

section. The tubes are arranged in an inelined position 

at such an angle that perfect circulation is maintained with 

a minimum amount of water being carried over into the 

pipe line. ‘The mechanical arrangement of this boiler is 

such that it can be easily cleaned, and any tube may be 

replaced very easily. This type of boiler can also be forced 

100% and even more above its normal rating which means 

that we can get a horse power from 5 sq. ft. of heating sur- 

face instead of 10 sq. ft. This gives a boiler of double 

capacity in an emergency case. Also in normal cases we 

may expect to get a greater evaporation per pound of coal. 

The Stirling type of boiler, in point of construction, is 

entirely different from the B. & W. One of the main 

criticisms of most engineers on this type of boiler is the 

“erooked” tubes, which necessitates a large stock of tubes to 

be earried for repairs. This is not really true since this 

company carries a full stock of the tubes in each territory 

in order to serve its customers at the least expense. For 

accessibility, expansion and general workmanship, this 

boiler is good, it has no large flat surfaces, and few parts 

that do not come in contact with the flame path, which in- 

sures good results. One feature of this type of boiler 

that enables it to lend itself to local conditions, is that a 

ereater horsepower can be placed in a smaller space than 

the B. & W. type. 

The third type, or Heine boiler, also thas its advantages 

It has the straight tubes as is found in the B. & W., posses- 

ses accessibility for cleaning and repairs, and can be placed 

in a small floor space if required. The greatest objection 

to this type of boiler is the large flat surfaces exposed to 

the steam pressure, which have to be stayed. Of course 

this objection is admirably overcome by the use of stay 

bolts and rods tying the front and back together but this 

adds to the boiler’s upkeep expense. The solid flat surface 

does not lend itself to expansion and contraction as does 

the B. & W. sectional type. 
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One great feature that is found in all water tube boilers 

as against the return tubular boiler, is that it is practically 

impossible to have a disastrous explosion with the water 

tube boiler, on account of the very small diameters of the 

different parts. For instance if a tube should fail in this 

type of boiler it could not be disastrous and would only 

cause a short shut down. We will not endeavor to show 

why this is true, although it is a fact. This feature alone 

should influence the owner to select the water tube type of 

boiler over others as it may mean life and property to him. 

The main consideration in connection with the boiler 

installation is the cost of same. We will assume that we 

have bids on the three above named boilers as follows: 

$16.00 per horsepower for the B. & W. f. 0. b. factory as 

against about $13.50 to $14.00 for the other two. It will 

cost about 75 cents per Hp. to erect the boilers on foun- 

dations furnished by owners, and an additional cost of 

about $25.00 to $27.00 per thousand for the brick work 

in connection with a boiler, and about $45.00 to $50.00 per 

thousand for the fire brick in the furnaces. On this basis 

a double setting of the B. & W. type boiler would cost as 

follows: 

800 H. P. @ $16.00 

800) Hs P. @ 75 

60,000 x $25 per M 

4,000 $50 per M 

25,000 lbs. @ .75 

= $12,800 Boiler 

= 600 Erecting 

= 1,500 Brick work 

= 200 Fire brick 

185 Freight 

800 H. P. L 

Cost per H. P. _ 

Assuming the same number of brick for each installa- 

tion, this will make the B. & W. boiler about $19 per Hp. 

erected, and $16.50 to $17.00 per Hp. for the other two 

types. 

We may expect a greater evaporation per pound of coal 

from the B. & W. boiler than from either of the other two, 

therefore, let us assume that this boiler will evaporate one 

pound more water per pound of coal. The specifications 

call for an evaporation of 30 lbs. per Hp. or 400 « 30 — 

12,000 lbs. per boiler. Then 12,000/8 = 1,500 lbs. of coal 

burned per hour per boiler, 1500/400 = 3.75 lbs. per Hp. 

per hour. With coal at $2.50 per ton, coal is worth 0.125 

cents per pound and 3.75 & .125 cent — .468¢ per Hip. 

The saving then is 1 in 8 pounds. or 124%, which is .468 

1214% = .058¢ per Hp. per hour and .058e & 24 — 1.39 

cents per 24 hours or 1.39 & 365 = $5.08 per year. There- 

fore if this type of boiler will give one pound greater evap- 

oration per pound ot coal, we can afford to pay even more 

than $2.00 to $3.50 per Hp. for it, as the saving in one year 

overbalances this difference. 

THE SUPERHBATERS. 

In selecting superheaters we have two types from which 

to choose. The internally fired and the externally fired. 

The first mentioned type being an integral part of the boil- 

er and gets its heat from the gasses passing from the boiler. 

The latter may be fired independent of the boiler and 
placed at a distance from the boiler if convenient. For the 

conditions of the plant considered, the first mentioned type 

is the only practical superheater to be used. It is well also 

to allow this to become a part of the boiler, that is, let 

the manufacturer furnishing the boiler furnish the super- 

heater. In this way good results can be expected, as all 
of the boiler companies mentioned make a superheater to 

be used with their boilers. 

Since the specifications gave the service under which the 

superheater is to work, it will be best to let the manu- 

facturer locate the superheater in the boiler to produce the 

best results. The superheater is usually placed in the 

second pass of the boiler, at which point it is not exposed to 

the furnace flame, but is at a point to catch the furnace 

gases at a high temperature. 

THE BOILER FEED PUMPS. 
The selection of the boiler feed pumps will next be dis- 

cussed. There is very little to be said on this subject be- 

yond the fact that the pump must come up to the specifi- 

cations given. The greatest feature to be considered is to 

get a pump that is sufficiently large to supply the boilers 

at full capacity without excessive speed. For service with 

the plant running at full capacity of 1,500 Kw. with the 

auxiliaries we may expect to pump about 40,000 lbs. of 

water per hour or 40,000  .002 — 80 gallons per minute. 

If we decide on 40-ft. per minute piston speed, we find 

that a pump about 10 x 6 x 10 inches, that is a pump with 

10 inch diameter steam cylinder, 6 inch diameter water 

cylinder and 10 inch stroke will be a satisfactory pump for 

this service. Of course we would expect slightly different 

sizes from the different manufacturers, all of which would 

be near this size. As stated above, the boiler feed pump 

must not be too small. We could run this size plant on a 
much smaller pump, but it would cause the pump to run at 

a much higher speed and necessarily cause more wear and 

tear on the pump. Since we will be pumping hot water, 

it will also be necessary to have the pump large in order to 

insure smooth, even running. 

The question may arise, as to why we do not select a 

modern centrifugal steam turbine driven type of pump. 

In answer the writer will state that he believes the plant 

considered a little too small for this type of unit, although 

he is in favor of this class of boiler feed pump when the 

plant is large enough to warrant its installation. 

FEED WATER HEATER. 
The next piece of machinery in order of select will 

be the feed water heater. From our specification we have 

two classes to select from, the thoroughfare heater and the 

vacuum type. The former is built by several concerns and 

the latter by one concern only. In the thoroughfare heater, 

we run the auxiliary exhaust pipe into the heater, thence 

out at top, allowing all the steam to pass through the 

heater. The pipe arrangement for this heater should be 

so that the heater could be cut out for repairs. ‘The later 

type of heater, or vacuum type, has the pipe arrangement 

so that just enough steam enters the heater to raise the 

water temperature to the maximum, that is to the tempera- 

ture of the steam at atmospheric pressure which is from 

208° to 210°. The pipe arrangement for this heater is 

somewhat cheaper than in the thoroughfare heater. Both 

of the heaters are made of cast iron shells, each have oil 

separators, and water purifiers. So far as the ability of 

either heater to do the work designed for it when furnished 

with the proper amount of steam, there is very little choice 

between them. The choice then resolves itself into which 

heater is the cheapest. 

CONDENSING MACHINERY. 

We now turn our attention to the selection of the con- 

densing machinery. Bids may be expected on two distine- 
tive types of condensers, including the auxiliary machinery 

accompanying same. That is the condenser run by recipro- 

eating auxiliary machinery and the condenser run by rotat- 

ing machinery, or we may find a combination of the two for 
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instance, a centrifugal pump for the cireulating water and 

reciprocating pump for the air. 

In selecting between these two or three types of ma- 

chinery, it is a question of maintenance as much as any- 

thing else. In a reciprocating machine, that is one that has 

to stop and start at the end of each stroke, we may expect 

a great deal of wear and tear consequently an expense for 

repairs, but with the revolving type of machinery this 

trouble can be brought to a minimum. At present we are 

able to buy a complete revolving condensing unit, for in- 

stance the circulating water pump, and air pump ean be 

driven by a steam turbine or electric motor connected direct 

to the shaft of the two pumps. The high speed required 

for each of these pumps makes them lend themselves to 

this type of motive power. From an upkeep standpoint, 

the complete revolving type of machinery has much the 

advantage over the other type. 

There is another feature we must take into consideration 

im selecting the condensing machinery, namely, the efficiency 

of operation. In order to determine this, we must note 

which machine requires the most water to be pumped to 

maintain the specified vacuum, for this is the item that 

effects the operating expense. The proper way to determine 
. . . . . © . 

. this point is to determine which machines approach nearest 

the theoretical temperatures of the vacuum with its con- 

densing water. For instance suppose one machine guaran- 

tees to maintain the specified vacuum with the condensing 

water discharging within 5 degrees of the vacuum tempera- 

ture and the other type within 2 degrees, or in other words, 

one machine is absorbing 3 degrees of heat more per pound 

of water pumped than the other machine. If we assume 

the initial temperature of water at 80° (see specification 

Section 1), and final temperature 107° ey pe inches va- 

cuum) or a total difference of 107 — 80 — then 

three degrees is 1/9 of 27 or 11%. ahi. means that this 

type of machine will pump 11% less water than tle other 

machine or can be run 11% more economical than the ma- 

chine using more water, assuming each machine to be 

driven with machinery of the same efficiency. Of course 

in the detail specification received, we must see what the 

guaranteed efficiencies of the circulating pump, air pump, 

and the machines driving these are, also what the combined 

efficiency will be. 

degrees, 

It will not be necessary here to show, as in the turbine 

selection, how we may pay more for one condensing outfit 

and still be buying the cheaper machine, although this ar- 

zument holds for this apparatus as well as the turbine and 

boiler. 

The argument above with reference to condensers was 

given in order to show the advantages one type of ma- 

chinery might have over the other and since we carried this 

argument to a percentage stage, it will be an easy matter to 

see how much more we may pay for the higher efficiency 

outfit. As the condensing outfit containing all revolving 

machinery has the advantages in upkeep, as well as the ad- 

vantage of being able to discharge the water at or near the 

actual temperatures of the vacuum, we will select this type 

for our plant. 

With this point settled, it is now in order to discuss 

whether we shall drive the auxiliary machinery by an 

electric motor or steam turbine. In order to decide this, 

we have several things to consider. First, will we need more 

exhaust steam for heating the boiler feed water than we 

can get from the boiler feed pumps? Second, if we decide 

we do not need the exhaust steam for boiler feed and con- 

sider electric motors we have to take into consideration the 

fact that if the plant is completely shut down, it would be 

necessary to start up noneondensing before we could start 

the condenser. In this particular plant we may expect 

one machine to be running continuously as we are furnish- 
ing lights, therefore we could use motors and satisfy the 

above argument. Assuming that we will not require the 

exhaust as mentioned above, we still have another course 

which may prove even better than the motors. That is to 

run the condensing machinery by condensing steam turbines. 

To decide between these two, it is only necessary to see 

how many pounds of steam the turbine driven condensing 

outfit will require per indicated horse power (I. H. P.) and 

the combined efficiency of the motor driving the condenser, 

the generator and the large steam turbine. For instance 

we will assume the efficiency of the motor at 85%, the gen- 

erator at 90% and the steam turbine at 22 pounds per Kw. 

= 16.5 lbs. per Hp. Then 85% & 90% = 76.5% efficiency 

between the two electric machines. 

For the turbine 16.5/76.5 — 21.58 lbs. and therefore if 

the condensing turbine driving the condenser will produce 

one indicated horsepower on less than 21.58 lbs. of steam 

per hour, it will be the cheaper equipment to install, from 

an operating standpoint. 

We merely bring out these points to show how to select 

this type of machinery, but from experience we may know 

that this plant will have to. run the condensing auxiliary ma- 

chinery noncondensing as we will not have enough steam to 

heat the boiler feed water from the exhaust of the boiler 

feed pump. In the first section of this article we men- 

tioned this point, stating we would prove the discussion 

later. To decide this, however, we must find out how much 

heat is required to heat the boiler feed water to a maximum 

temperature, and second how much steam is available for 

this purpose from the boiler feed pump. The first problem 

is solved thus: We have 40,000 lbs. of water to heat from 

the initial temperatures of say 75° to 210° or a rise of 145°. 

Then 40,000 lbs. & 145° — 5,800,000 B. t. u. per hour re- 

quired. (1° rise of temperature — 1 B.t.u).. The second 

problem is as follows: The pump must handle 40,000 lbs. 

of water against a head of 180 lbs. (165 lbs. steam plus 

friction). Then 180 Ibs. = 180/.43 = 418-ft. head. Also 

40,000  418/33,000 60 — 8.44 pump horsepower re- 

quired to run the pump. Assume 90 lbs. of steam per 

pump horsepower, we have then available 8.44 90 — 759.6 

Ibs. of steam per hour for heating purposes. Each pound 

has 1050 B.t.u. (approx.) per pound of steam, therefore 

we have 759.6 say 760 1050 = 798,000 B. t. u. available. 

Therefore we see we have only about 15% enough steam 

from our boiler feed pump to heat the feed water which 

proves the statement that we would need a non-condensing 

steam turbine to run the condenser in order to get suf- 

ficient steam to heat the boiler feed water. 

Since we have discussed all of the important machinery 

entering into the plant, and in a position to purchase it, 

we will take up in the next section of thi sarticle, the ar- 

rangement of the machinery and show the general pipe ar- 

rangement by illustration. 

A brilliant light should be provided in opera houses, 

ball rooms, public and private theaters, lobbies, dining 

rooms, and reception rooms in hotels, and in the same char- 

acter of rooms in private houses. 
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Practical Information for Electrical 
Contractors 

(Contributed Exclusively to ELEcrricAL ENGINEERING) 

BY N. R. CLEMENS. 

(1). Practical Points on Tablet and Panel Boards. 

Tablet or panel boards now on the market are made in 

many standard forms and capacities to fit the panel boxes 

made by their respective manufacturers. Practically all 

are constructed in accordance with the requirements of the 

National Electric Code. One can thus be reasonably sure 

that the construction of the tablet boards that have been 

approved in accordance with the code will be good. Plain, 

black finished slate is probably the best and most servicea- 

ble material for a board and a plain lacquered finish on 

the copper is probably as good as any. In general, plug 

cut-outs are to be preferred, and also, snap switches are 

better than knife switches, particularly where they are to 

be manipulated by persons electrically unskilled. Tablet 

boards can be assembled from standard porcelain fittings, as 

suggested in Fig. 1, held with wood screws. 

Panel boxes are cabinets arranged to contain cut-outs or 

cut-outs and switches for protecting and controlling branch 

circuits where they branch from a main. The miniature 

switchboard within the box supporting the cut-outs and 

fuses, is called the panel board or the tablet board. It 

has been found desirable, insofar as possible, to group cut- 

outs in a wiring system, and this accounts partially for the 

popularity of panel boxes. The first panel boxes were 

made without gutters, as shown in Fig. 2, and boxes of this 

type are still used to some extent. Their disadvantage is 

that it is necessary to carry the wires for each branch cir- 

cult to a point of the box opposite the proper cut-out. 

This is often inconvenient and expensive. To obviate this 

disadvantage, panel boxes are now most often made with 

wiring gutters as shown in Fig. 3. With this arrange- 

ment conductors can enter the box at any point on the side 

or top and ean be earried in the gutter to a point opposite 

the cut-out. Panel boxes may be of either the flush or sur- 

face type, as shown in Fig. 4. The flush type is obviously 

preferable, because it extends but little beyond the surface 

Bronches 

Loam Encased” 
Wires 

Asbestos Lining, 

Porcelain Bushing 

of the wall. Flush type boxes are always used in first-class 

residence and office building wiring. Surface type boxes 

are used principally for factory wiring and for conduit 

installations in old buildings. 

Panel boxes of shéet metal are suitable for factory work. 

The barriers in boxes with gutters are usually of slate 

The inside of a wooden box must be completely 

Slate or 
or marble. 

lined with a non-combustible insulating material. 

Borries 

Fig. 2. Panew Box WirHout Gurrer. Fig. 3. Panen 

Box Wire Gurrer. 
marble 44-inch thick or asbestos board 14-inch thick can be 

used. Where iron conduit enters the box, the lining may be 

of either 14-inch slate or marble or asbestos, or of 1-16- 

inch galvanized or painted sheet steel. Boxes should be 

painted inside and out. An asbestos or steel lining is to 

be preferred, because slate and marble break readily. 

The “trim” of a panel box consists of the door and 

the frame in which it swings. Trims are held to the boxes 
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with screws, so that they can be readily removed for manip- 

ulating wires. The door should close against a rabbet so 

as to be dust tight. Glass panels may be used in doors in- 

stead of wooden ones, and should be at least 44-inch thick. 

A 2-inch space should be provided between the fuses and 

‘the door. 

Home-made panel boxes can be constructed where nec- 

essary, but it is in most cases cheaper to buy them ready 

‘made. The barrier in a home-made box can be of wood, 
in which ease it must be covered on both sides with 14-inch 

‘sheet asbestos. For a home-made box, standard porcelain 

cut-out fittings and standard snap switches can be used. 

They are held with screws to the asbestos-covered back of 

the box. Heavy wire can be used for bus bars. Fig. 1 

illustrates the appearance of such a box and the trim can 

be made as shown in Fig. 4, which illustrates a box with a 

barrier. One without a barrier would appear like that of 

Fig. 2. 

(2) Flexible Tubing—Its Application and 
Properties. 

Flexible tubing is used as a protection for conductors, 

most frequently in non-fireproof buildings, and is usually 

used in conjunction with other methods of wiring, such 

as knob and tube wiring, exposed surface wiring on cleats 

or knobs, or moulding wiring. It is also used at the backs 

of panel boards and switch boards to protect conductors 

where they emerge from conduit. 
Woterproor Cormpound 
Bole” i177 Corfor Saar, . 

Tape Winding 

\Gottor 
BraW79— Fibre Tube 

.Fic. 5. SHowine Construction or FLEXIBLE TUBING. 

Spirotly Wound 

Flexible tubing must be continuous from outlet to out- 

let, and must not be installed in damp places or where it 

will, in any way, be subjected to moisture. It should not 

be placed in contact with damp mortar or plaster. In open 

work where exposed wires are nearer to each other than 

2% inches, they should he protected in some way, and 

flexible tubing may be usec. Where wires cross gas pipes, 

water pipes, conductors at chandaliers, wood work, brick 

or stone, a short length of the tubing should be slipped on 

to the conductor. It is also the practice to place flexible 

tubing on the conductors at bracket outlets and on the gas 

pipe back of the insulating joint at combination fixture out- 

lets. 

At centers of distribution, where the space is so limited 

that the 5 inch separation ordinarily maintained for 110 
volt conductors, cannot be used, the wires can be carried 

closer together, provided each is separately encased in a 

TaBLE I. PROPERTIES OF FLEXIBLE TuBING oR Loom. 

Diam Diam. Largest Wire Wt. Per 1,000 
Inches Inches Ft. Per Coil B&S cir. mils. Fee* 

1/4 17 /32 250 No. 14 75 lbs 
3/8 5/8 250 No. 12 110 lbs 
1/2 3/4 200 No. 8 125 lbs. 
5/8 7/8 200 No. 4 155 lbs. 

3/4 11/16 150 No. 2 200 lbs. 
1 3/8 100 No. 00 275 lbs. 
11/4 1 11/16 100 200,000 360 lbs. 
11/72 21/16 100 400,000 400 lbs. 

13/4 21/2 100 600,000 440 lbs 
2 23/4 Odd Lengths 800,000 600 lbs 
21/4 3 Odd Lengths 1,100,000 700 ibs. 
m2 81/4 Odd Lengths 1,300,000 

PT 

continuous length of flexible tubing. Another convenient 

application is for the protection of conductors that are car- 

ried around machinery. 

In outlet boxes or switch boxes, flexible tubing is re- 

quired by the Underwriters’ from the last porcelain sup- 
port and extending into the outlet box. In wiring finished 

buildings, conductors can be fished between walls and 

ceilings, provided each wire is encased in flexible tubing. 

Often also in open surface wiring, where the separation 

distance from the surface wired over, as required by the 

Code, cannot be maintained, conductors can be encased in — 

flexible tubing. Fig. 5 shows the construction of flexible 

tubing of one of the common makes, and the table that 

follows the illustration indicates its properties. There are 

several different kinds of tubing—the product of as many 

manufacturers. Any one of them that has been approved 

by the Fire Underwriters’ will give good service in prac- 

tice. 

(3) Toggle Bolts for Electrical Work. 
Toggle bolts, which are used for fastening moulding and 

electrical devices to hollow tile or plaster-on-metal-lath sur- 
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Fig. 6 a anp b. 
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Fig. 6b. 
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faces, are of two general types. The screw-type, as in Fig. 6, 

is the most frequently used, but has the disadvantage that if 

it ls ever necessary to entirely remove the screw, the toggle 

is lost within the wall. Where the object fastened must be 
removed and replaced, a nut-type toggle bolt, as shown in 

Figs. 7 and 8, can be used. With that of Fig. 7 it is 

usually necessary, after the device is in place, to cut off the 

part of the bolt that extends, so that the thing will look 

well. ‘The so-called plumber’s toggle bolt, in Fig. 8, has a 

removable, hexagonal cap, so that the device can be in- 

serted in the wall before the object to be fastened is slip- 

ped over the bolt. Then, on putting the cap in place, the 

whole bolt is backed into the wall, hiding the surplus thread 

from view. Cone head toggles, Fig. 9, are used principal- 

ly for the erection of metal moulding and have the ad- 

vantage that the toggle head will readily pass through the 

hole in the molding backing. Toggle bolts are made in sey- 

eral diameters and lengths. That of Figs. 6a and 9 are 

made by the National Metal Moulding Co., Pittsburg, Pa. 

The others illustrated are made by the Chicago Nut Co., 

Chieago, Ill. 

(4). Wire Nails—Their Dimensions and Proper- 
ties. 

The electrician has frequent oceasion to order wire nails 

for certain purposes, and to do this intelligently he must 

be familiar with the dimensions of each of the trade sizes, 

— UA | 

EIQ / Cormmor Nail- 60 Perrry- 61NChX V0 2 

tii SS Ti = 

Casing Nail Firishing Nas 

__—— 

Fine Noai/ 

[HEXEEEI 

Shingle Nar! 

Fig. 10. Narus Usep ry ELecrricaL Work. 

which are usually expressed in “pennies.” For instance, a 

size for D nail is read “a four-penny nail.” For these 

purposes the two accompanying tables will be found valu- 

able, in that they give the length in inches and the diame- 

ter and wire gauge for each of the sizes of nails which the 

e'ectrician ig apt to have occasion to use. 

TapLe 2. DrwEnsions oF Common Narus A'Np Braps. 

Diam. App. Nearest App. 
In Diam. B&S No. 

Size Length Gage No. Dec’s., Ins. In Ins. Gauge to Lb. 
2d al 15 .0720 5/64 13 876 
3d 14 14 . 0800 5 /64 12 568 
4d 1% 12% 0985 T /64 10 316 
5d 1% 12% .0985 7 /64 10 271 
6d 2 11% .1130 7/64 9 181 
7d 24 11144 .1130 7 /64 9 161 
8d 214 101%, .1314 1/8 8 106 
9d 23% 10% .1314 1/8 8 96 

10d 3 9 .1483 9 /64 7 69 
12d BY, 9 .1483 9 /64 ik 63 
16d 3% 8 .1620 5 /32 6 49 
20d 4 6 .1620 5 /32 6 31 
30d 41h 5 .2070 13 /64 4 24 
40d 5 4 . 2258 7 /32 3 18 
50d 5% 3 2437 1/4 2 14 
60d 6 2 2625 17 /64 2 11 

Wire nails are formed from steel wire of the same 

diameter as the shank of the nail is to be. Ordinary nails 

have a “bright” finish. Copper, brass and galvanized steel 

nails can be obtained. The wire from which nails are made, 

hence the nail diameters, are measured by the American 

Steel & Wire Company’s guage, which is the same as the 

Washburn & Moen guage, and which is used by practically 
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Taste 3. Dimensions or CasrneG, FINIsHiIne, SHINGLE 

AND Fryr Naizs. 

CASING {| FINISHING || SHINGLE FINE 

45 r : 
ony o ww ww 

g oS j/8" 3) 8 cee eee eee 
aS 3 G00 | 20] Se Se seemiasrs 
a 6 1441 O | aaa o jaan 

2d 1 15%) 1010 | 16%, 1851 | | 16%4| 1351 
oS 14 1414] 635 || 1514] 807 || a hor 715 | 778 

3 

4d 14%| 14 473 || 15 584 || 12 274 14 473 
5d 1%| 14 406 || 15 500 12 235 
6d 2 12%] 236 || 13 309 || 12 204 
Td 2y,| 1214] 210 || 13 288 || 11 139 
Sd 2i%| 1136] 145 || 1214] 189 jj 11 125 
9d 98,) 1116) As24]) Peasy 7 | ee | 

10d 3 10%} 94 |) 11%] 121 | 10 83 | 
12d | 3%4| 1014] 987 11%4| 113 | 
16d 314] 10 | 71 11 | 90 
20d 4 9 52 10 62 
30d 4%] 9 46 || | | 
40d 5 8 35 | | P 
*2d 1 | 17 | 1560 
*3d | 1% | ! 16 | 1015 

*These sizes are called “Extra Fine.”’ 
in. long. 

all nail manufacturers, though it is sometimes given a dif- 

ferent name. Some of the principal wire manufacturers 

have decided to eall it the United States Steel Wire Guage. 

TThis nail is only 1% 
4 

(5) A Quick Method of Finding the Center of a 
Room for Locating An Electrolier Outlet. 

Wiremen usually locate the center of a room by meas- 

uring with a rule across it in both directions, and, by tak- 

ing half of the length and of the breadth, ascertain the 

center point. The center can be located more quickly and 

quite as accurately by using a cord, as suggested in Figs. 

11 and 12. First, as in Fig. 11, with the helper holding 

one end, stretch the cord across the length of the room. 

POSITION OF CORD , 

FOR FINDING WIDTH | 

{ OF Po0OM a 

COPD 

i) 
1 
1 
' 

' 
! 
' 
' 
! 
{ 
{ 
\ 
1 

‘| Sécono 
UAPOSITION 
H 'OF CORD 
1 

Figs. 11 anp 12. Meruop or Finpine CentER or Rooms 
The wireman holds his fingers against one wall with th 

loose end of the cord passing through them, and the helper 

helds his end against the opposite wall. The length o 

cord between the fingers of the two men is equal to the 

length of the room. Double back this portion of the cor 

on itself, as in Fig. 12, and thus ascertain half of the roo 

length, and indicate this half distance measured from on 

wall, by a line on the floor. Do the same thing for th 

breadth of the room. The point of intersection of th 

“length line” and the “breadth line” will be room center. 

Drop a plumb bob from the ceiling to transfer the centel 

point from the floor to the ceiling. 
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Protective Devices for Electrical Apparatus 
BY C. C. BADEAU. 

N ACCOUNT of the fact that industrial applications 

of central station power are continually making it 

more important that their service be continuous, such de- 

vices as oil switches, circuit breakers and relays are being 

carefully installed and their operating requirements studied. 

The vital considerations in the suecessful design of thoee 

devices was the subject of a paper presented befsre the re- 

cent convention of the New England Section of the N. E. L. 

A., an abstract of which follows: 

For the purpose of this discussion, all electrical ma- 

chinery will be divided into five general classes: (1) Appa- 

ratus for the generation of electriciay, including generators, 

prime movers, ete; (2) apparatus for the transformation 

of electricity from one voltage to another, or from one kind 

of current to another, such as motor-generator sets, trans- 

formers, mereury-are rectifiers, ete.; (3) apparatus for the 

utilization of electricity, such as lamps, motors, heating de- 

vices, ete.; (4) apparatus for the control of the electric eur- 

rent supplied by and to these various classes, such as rheo- 

stats, controllers, ete.; (5) apparatus for the protection of 

the various classes of apparatus enumerated. In what fol- 

lows the fifth class is dealt with only, that is the devices for 

the protection of apparatus generating, transforming or 

utilizing electricity, and does not touch at all that large 

class of apparatus comprised under the fourth head, such 

‘as controllers, rheostats, ete., which are used not for the pro- 

tection of apparatus, but for the control of the utilized eur- 

rent. ; 

Protective devices may be divided into circuit-breakers, 

oil switches, relays and protective systems, of which relays, 

switches and cireuit-breakers form a part. Some of the 

detail characteristics of each one of these classes of de- 

vices will be described. Contrary to the general impression 

regarding protective devices, their main use is not to open 

the circuit, but to keep the cireuit closed, except in such 

eases that opening is absolutely necessary in order to pre- 

vent immediate destruction of the protective apparatus, and 

when such opening is necessary the device should only open 

the cireuit of that machine which is affected. 

The writer emphasizes this point very strongly, as he 

believes the fallacy that the function of a protective device 

is open to the cireuit on any and all occasions is the basis of 

a great deal of false design and poor operation. If electric 

machinery would only stand overloads and short-cireuit, the 

protective device would not be necessary. The electrie sta- 

tion is in the business of selling current, and anything which 

tends to interrupt the continuity of service tends to not only 

eut the earning capacity of the company, but also to irritate 

the customer, and it is only because the enormous energies 

which we are called upon to handle will produce disastrous 

results on short-circuits or other abnormal conditions that 

protective devices are needed. 

In the beginning, it must be clearly fixed in the mind 

that all protective apparatus, such as switches, circuit-break- 

ers and relays, are used between or in connection with at 

least two of the classe sof apparatus mentioned in the first 

part of this article, that is, an automatic circuit-breaker, if 
used to protect a generator or the load, is between the gen- 

erator and its load. If it is on a transmission system, it is 

between the transformer and the generator, or the trans- 

former and the load. This fact must be considered in se- 
lecting the proper protective devices, in accounting for their 
action, and in designing the same, and the protective device 
must take into account the characteristics of all of the va- 
rious classes of apparatus which affect it and which it in 
turn affects. For instance, the design of a motor cireuit- 
breaker and its operation is not only affected by th echar- 
acteristics of the motor, its size, ete., but is also affected and 
affected very largely and to a material extent by the size 
of the plant back of it and the kind of generators used in 
the station, and in fact, is affected by anything which tends 
to change the amount or kind of current or its character- 
isties. So that a circuit-breaker which is suitable for use 
with a 5-horsepower motor on a 1,000-kilowatt plant may 
not be suitable for use with exactly the same motor in such 
a situation that the energy of the plant may be pumped into 
it on a short-circuit, and a circuit-breaker which is satis- 
factory for use on a 15,000-kilowatt plant when placed at 
a sub-station five miles away from the generating station, 
may not be satisfactory for use on the same plant when 
placed in the generating station. It is this fact which makes 
the design of the protective device so varied, and which ren- 
ders it necessary to obtain full information regarding the 
conditions before the proper protective device can be recom- 
mended. 

Since the protective device is the link betwen th va- 
rious classes of apparatus genrating, transforming, utiliz- 
ing and controlling electricity, it follows that the successful 
operation of the station depends on the successful operation 
of the protective device, and that even after the general 
system of protection has been once determined, it is neces- 
sary to have devices whose details have been carefully 
worked out and whose principles are right, and I shall en- 
deavor in what follows to give the user of these devices some 
of the principles which I believe are necessary to the pro- 
duction of any good electric protective device. 

The first function which every device of this character 
has to fulfill is that of carrying the current, whether it is 
a carbon-break cireuit-breaker or an oil switch, whether it is 
used for the protection of a one-half horsepower motor or 
a 15,000-kilowatt generator. It is always and invariably 
used in series with the device it protects and, therefore, is 
called upon to carry the same current which the consum- 
ing, translating or controlling device utilizes, and it is ealled 
upon to carry this current just as continuously as does the 
device it protects. All cireuit-protecting devices, therefore, 
must necessarily be designed in reference to their econtinu- 
ous current-carrying capacity. In this respect there should 
be a broad line of demarkation drawn between protective 
devices and controlling devices, as controlling devices are 
only used intermittently during the starting period, and, 
therefore, are only called upon to carry the eurrent passing 
through them for a short space of time. Cireuit-breaking 
and current-carrying contacts which have proved themselves 
eminently satisfactory for controlling aparatus, are not al- 
ways or usually satisfactory for circuit-protective appa- 
ratus, and the failure of more than one class of cireuit- 
protective apparatus can be traced to the fact that an at- 
tempt has been made to employ controller contacts in these 
devices. 
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Of course, for carrying the current continuously there 

is nothing that is more satisfactory than a well-soldered 

joint; next to that comes a heavily-bolted joint, and a close 

third, a laminated joint. This is followed by blade contacts, 

clip contacts, butt contacts, ete., these being mentioned in 

the order of their efficiency as current-carrying members. 

As it is necessary to use a joint which can be easily closed 

and opened, the bolted and soldered joints, although ideal 

from a standpoint of current-carrying capacity, are imprac- 

ticable on switching or cireuit-breaking devices. The lam- 

inated brush, on the contrary, possesses the features not 

only of being able to make and maintain a good contact, 

but ean be easily removed from the contact to open the cir- 

euit, and when rightly made and used, is the best current- 

carrying member employed, either on ecarbon-break circuit- 

breakers or oil switches; in fact, its use has become universal 
on carbon-break cireuit-breakers to the absolute exclusion 

of all other forms of contact, and there is no reason why 

its use should not become just as univarsal in oil switches. 

The Sondit Electrical Manufacturing Company has used the 
laminated brush for years on its oil switches and believes 

that it is the only practical current-carrying member for use 

on such switches. 
In any event, whatever kind of contact is used, the pur- 

chaser should insist that his contact be of sufficient carry- 

ing capacity to take care of the full-load current of the 

switch with a rise not exceeding 25 or 30 degrees C. A 

higher rise than this is not only dangerous because it limits 

the over-load capacity of the cireuit-breaking device, but 

also because it heats the oil, and experiments seem to show 

heated oil is not nearly so effective as cool oil in quenching 

an are. I emphasize the importance of the contacts on oil 

switches because due to the fact that the contacts on such 

switches are hidden by means of the oil can, and that the oil 

ean has a considerable rediating capacity, and the oil itself 

is a good heat-carrying member. Some oil switches have in 

the past been provided with contacts which were not ade- 

quate for their service. 
The oil should not be depended upon to take care of 

a poor contact.. The cantact on an oil switch should be just 

as capable of taking care of its full-load current without 

overheating the oil as a similar contact on an air switch. It 

is extremely poor policy and short-sighted buying to pur- 

chase for 200 ampere service a switch which would be rate] 

at 100 amperes in air, but when put in oil is rated at 200 

amperes, because of the radiating surface of the oil can. 

Under this same head of current-carrying members 

come such details as proper terminal connections, proper 

size studs, ete., and as all of these points are determined 

by the heat, a moderate temperature rise at full-load current 

with no oil in the oil tank, if insisted upon by purchasers, 

will do much to correct some of the faulty design which is 

now prevalent in the oil-switch field. Purchasers should 

specify both the rise at the contacts and the rise at the 

terminals, so that poor or inefficient contact with a large 

rise cannot be hidden by using heavy terminals. 
After having selected a circuit-breaking device which 

has sufficient and ample current-carrying capacity, it is also 

necessary to have a circuit-breaking device which will sat- 
isfactorily interrupt the energy which may be put through 

the device. Volumes could be written on methods of open- 

ing electric circuits without destroying the opening device. 

The subject is still more or less in its infaney. Various 

theories have been and are contniually being propounded, 

and the prospective purchaser and user is apt to be con- 

fused by talk of oscillograms, tests, baffle plates, oil blasts, 

ete., which rival concerns in this class of apparatus are con- 

tinually harping upon. There is no doubt but what some of 

these schemes have improved the breaking capacity of the 

switches, although this point still remains to be proven in 

many instances; but there are a few clear and fundamental 

rules wich can be laid down which should serve as a guide 

in selecting the proper cireuit-breaking device, considered 

as a device for breaking the current only and not for carry- 

ing the current. 

As regards carbon-break circuit breakers for direct cur- 

rent, it seems pretty well proven that if the carbons are of 

ample size, and if the resistance of the carbons is low at 

the instant of break (not when the breaker is closed) and if 

the break is wide enough, that such cireuit-breaker when 

properly mounted will open any short-cireuit which may be 

put upon it satisfactorily. 

For alternating current circuits, however, carbon-break 

circuit-breakers are eminently unsatisfactory, even on low 

voltage installations, as long, flaring ares, in part due to the 

discharge of the cireuit, not only burn the cireuit-breaker 

unreasonably, but also the sudden breaking of these ares at 

the maximum point of the wave causes a disastrous rise in 

voltage; this rise in voltage being so much as sometimes to 

break down the insulation and start a fire. The oil switch, 

on the contrary, not only breaks the are in a bath of oil, 

which prevents any severe burning of the contacts, but also 

breaks the are always at the zero point of the wave, thus in- 

terrupting the cireuit with the minimum disturbance and 

rise in voltage. When oil cireuit-breakers are provided with 

the proper form of contact for carrying the current, there 

is no excuse for the use of carbon-break circuit-breakers on 
either high or low ampereage capacities, alternating current, 

whether the voltage be 100,000 or 100, the oil switch being 

in most cases cheaper and in all cases more satisfactory, 

and when trouble has been experienced with oil switches 

on heavy ampere capacity work, it is due to the selection of 

the wrong form of contact. 

When the oil switch is used, however, in central stations 

where there is an enormous amount of energy back of the 

switch, the problem of interrupting the cireuit becomes dif- 

ficult, and cases of every type of oil switch blowing up at 

some time or other are well known. It seems, however, that 

other things being equal, the oil switch which has the strong- 

est oil tank and the greatest mechanical structure, the strong} 

est oil tank and the greatest head of oil over the break at 

the instant of break will open the most energy. These 

points which can easily be determined by an inspection of 

the switch, and if the oil tank is weak, either integrally or in 

its method of fastening to the main frame, or if the break 

starts too near the surface of the oil, no matter how deep it 

pulls into the oil afterwards, it greatly reduces the ruptur- 

ing capacity. 

Most of the tests made on heavy short-cireuits so far, 

while of value to the manufacturers in showing the weak 

points of their design and enabling them to correct these 

weak points, are not of much value to the purchaser in de- 

termining the relative merits of various types of oil switches, 

as from an examination of these tests it seems that the short- 

circuits have so far been either of such a high or of such a 

low power factor that they were not as severe on a switch 

as actual service. In fact, certain swtiches which stood up 

extremely well under very heavy short-circuit tests recently 

failed completely the same week on a very much smaller 

short-cireuit in a central station. 
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In general, the best test is of service, and if switches 

have satisfactorily been used for years on stations with 

a heavy kilowatt capacity back of them, this should be given 

due wtight. 

It is not always expedient or even the best policy to 

purchase circuit-breaking devices which can be absolutely 

dependent upon to break an extremely heavy short-circuit, 

as the cost of real estate in some sutiatnons would render 

such an installation prohibitive, and as the possibility of 

these extremely heavy short-circuits may be exceedingly re- 

mote; but nowhere is economy so false as when applied to 

the purchasing of protective devices, and in no other class 

of apparatus should price be given as little consideration. 

The price of even the best and most expensive of these de- 

vices is almost nothing compared with the cost of the ap- 

paratus which they protect, and a few dollars saved on 

these devices may not only wreck the station apparatus, but 

throw an entire section of the city into darkness. 

Non-automatie, circuit-protective devices or switches, as 

their name implies, are not affected by any automatic or 

abnormal conditions of the circuit which they control, but 

are simply opened and closed by hand. They are used 

where it is necessary to provide a means of readily, safely 

and easily interrupting the cireuit at will. 

Automatic protective devices operate when an abnormal 

or pre-determined condition of the circuit occurs. This con- 

dition may be an overload, underload, over-voltage, under- 

voltage, reverse current, etc., and the operation of the cir- 

euit-breaker may be instantaneous or its action may be de- 

layed, either for a pre-determined time or for a time which 

is dependent on the strength of the abnormal condition of 

the circuit. 

Controlling the actio nof the various kinds of oil switches 

and circuit-breakers are devices known as relays, whose 

function is to cause the switch to open at any pre-determin- 

éd point or conditoin of the circuit. An entire evening 

might be profitably spent in the discussion of any one of 

the various types of relays, such as time limit, reverse cur- 

rent, ete., but I will only endeavor to give a few principles 

which will govern the selection of relays. 

In the first place, let me emphasize again what I have 

already said,—the relay should be selected, not with the 

primary view of protecting apparatus, but of maintaining 

the service, and that the cireuit should only be opened when 

it is necessary to do so in order to prevent the apparatus 

from being destroyed and the line from being shut down 

altogether. 

Much vague talk about curves of relays and their operat- 
ing points, ete., becomes clear when it is kept in mind that 

the primary object of a relay is not to open the circuit, but 

to keep the circuit closed except in cases of extreme emer- 

gency, and that it is only the inability of our generating 

and transforming apparatus to stand continuous short-cir- 

cuits, which rendered it unnectssary to use the relay at all, 

as, if our apparatus would stand these short-circuits, relays 

and automatic cireuit-breaking devices would be regulated 

to the limbo of lost devices. 
In general, the protective systems which include relays 

can be divided into two classes: First, that which uses pilot 

Wires or an auxiliary transmission system so arranged and 
balanced that disturbnaces in the main line are reflected in 

the auxiliary line, and these disturbances operate the proper 

kind of relays; this is usually used with ring systems and is 

commonly known as the Mertz-Price system. Second, the 

system of protection commonly used with radial or parallel 

distribution, which consist of relays either reverse or straight 

overload which are set to act selectively, i. e., in a certain 

pre-determined order. These relays are almost invariably 

dampened. When so dampened, it is necessary that the 

damping element or the arrangement which produced the 

delayed action, be so arranged that no matter how heavy or 

severe the short-circuit, the selective action of the relays will 

not be disturbed, this being essential in order to maintain 
continuity of service, for if the relays on a heavy short-cir- 
cuit operate simultaneously, no matter what their original 
time setting was, a heavy short-circuit on a small customer’s 
premises may shut down the entire line reaching through 
the various sub-stations, clear back to the generating sta- 
tion, and such shut-down may be extremely disastrous. 

The lamping element or device which is used on time- 
limit relays should also be the subject of very close scrutiny, 
as it is on the relay that the entire protection of the trans- 
mission system depends, and the reliability of the time-limit 
relay depends on the operation of this damping element. 
Damping elements which are likely to harden, to change 
in time, or be affected by moisture, temperature or short- 
circuits, are unsatisfactory. 

Electric Water-Power Plants in Japan. 
The machinery ordered about a year ago at Tokyo for 

various large water-power electric companies has been ar- 
riving during the past few months and the plants are be- 
ing completed. The principal ones are as follows: Tokyo 
Electric Light Co., an extension of about 40,000 kilowatts 
to their first water-power electric plant which amounted, 
when it was installed, to approximately 20,000 kilowatts. 
This extension is now about finished. The Kinugawa Hy- 
dro-electrie Co., of approximately 40,000 kilowatts. This 
plant is now about completed and some current is already 
being generated to Tokyo from its power stations. Kat- 
surugawa Hydro-electrie Power Co., this equipment com- 
plete being supplied from Schenectady, N. Y., the agere- 
gate capacity being about 40,000 kilowatts. All of the 

machinery has arrived and the work will probably be fin- 

ished within the next few months, so that a large amount 

of power from that source will shortly be brought down to 

Tokyo. The Inawashiro Hydro-electric Power Company’s 

equipment amounts to about 40,000 kilowatts, was placed 
about one-half with an English firm (the Dick Ker Co.), 
and the other half in America (Westinghouse). This ap- 

paratus has not been shipped yet, and the company will 

therefore not be ready for operation until after the end of 
this present year. 

At Yokohama a 3,000-kilowatt steam turbine generator 

was installed to further increase the capacity of the exist- 

ing lighting plant. At Osaka there have been many addi- 

tions to the existing electric railway plants and some small 

suburban roads have been put into operation in the last 

four or five months. Osaka is a very active center for the 

electrical business in Japan, and many suburban roads have 

been successfully put into operation there. On account of 

the large manufacturing interests developed, electric power 

will be largely used there in the future, and as there is a 

large water-power company, the Ujigawa, which is now 

nearing completion, and which will bring into Osaka 30,- 

000 to 40,000 kilowatts of current, the prospects are fa- 

vorable for lo weost of light and power in that city in the 
future. 
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A Practical Design for Iron Core 
Reactance Coils 

(Contributed Exclusively to ELEcrRIcAL ENGINEERING). 

By R. E. Uprecrarr. 

Rese coils are becoming more and more in de- 

mand as the electrical industry progresses. In con- 

nection with the spark gap or horn gap lightning arrester, 

reactance coils are used to cause lightning discharges to 

jump the gap to ground. Coils for this purpose usually eon- 

sist of but few turns of wire in the form of a spiral or helix, 

and have no iron core. Since a lightning discharge has 

a very high frequency, these few turns of wire are sufficient 

to set up a high reactance to passage of same, and at the 

same time offers little reactance to normal line current. 

Reactance coils are also used in some instances with 

rotary converters to obtain voltage’ regulation. These are 

designed for approximately 10 per cent of the rotary 

voltage, and in nearly all cases have an iron core. A still 

further use of reactance coils is found in connection with 

transformers, to increase the impedance of same in order 

to limit the current through the transformer when a short 

cireuit occurs. 

In what follows a discussion of coils having iron cores 

will be taken up, pointing out features of design. A re- 

action coil is in reality an impedance coil; but, as the re- 

lron Core 

Ar Gap 

Fic. 1. SuHowre Desien or Iron Core ReAcTANce COILS. 

sistance function of the impedance is so small compared 

with the reactance, it is better known as a reactance coil. 

As this coil is generally used to set up a relative drop in a 

cireuit, it is usually connected in series with the cireuit. 

The requirements of the coil then are a given voltage across 

terminals of coils when the given current flows through 

same. That is the coil is analogous to a transformer having 

one winding and the exciting eurrent equal to 100 per cent. 

An ordinary closed circuit transformer core can not be 

used for a reactance coil, as the magnetomotive force re- 

quired to set up the required flux would be so small, due 

to high permeability of iron, that insufficient turns would 

be used to obtain the necessary inductance. Or if the right 

number of turns for a given voltage were used, for a given 

assumed flux, the flux would be much in excess of the as- 

sumed value and detrimental due to heating ‘of the core. 

With such a core the volts would not vary with the eur- 

rent in direct proportion, but would depend on the satura- 

tion curve of the iron or steel. 

Tt thus follows from the above that, in order to limit 

the flux in the core to a definite value, the reluctance of 

the magnetie circuit should be increased. This is obtained 

by placing an air gap in the magnetic circuit of sufficient 

length to give the desired flux. In setting out to design a 
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reactance coil after voltage and current are known, assume — 

a current density in iron and copper similar to those used 

in transformers keeping in mind losses and temperature. 

The eross section of core should then be found as follows: 

The K.V.A. of coil = E I and (EH I x St)/(2a@ 

Sc) = the equivalent K. V. A. size of a standard trans- 

former whose cross section may be used. Where St. is 

space factor of standard transformer and Se is space fae- 

tor of coil to be designed, transformer space factor can be 

found from a standard design and space factor of coil can 

be found from assumed size of wire. 

The approximate value of area of core then equals, 

Ae. V[(35 x Ave x E & 10°) =) (Boe 
Smet) | « sjelnie, aia.’ «=o alee eee 

Where A’e 

B — flux density in gausses; f — frequeney in eyeies per 

second; S.F. = space factor. 

After having obtained the core area, the turns required 

to give the relieve volts E is then, T= (3.5 & 10 & E) 

SGRee< B of) s <ialaph Se ie ene 
It now remains to inerease the reluctance of the mag- 

netic circuit by use of suitable air gap. If the iron density 

is assumed at approximately 11,000 lines per sq-em., the 

ampere turns required for the iron part can sefely be as- 

sumed as 7% of the entire circuit, thus leaving 93% for 

air gap. 

Knowing the ampere turns for air gap and total flux 

area of conductor; E = reactive volts; 

from assumed induction and area of core, the reluctance of — 
air gap is found from the fundamental formulae, 

Feb MU eh e's. ove, 2 u/s at sae Be Sek, (35) 

Where M — ampere turns, and ¢ = total flux. It must 

be remembered that ampere turns and flux (3) are maxi- | 

mum values. 

After determining R in equation (3), the length of air 

gap is found from the formula, R = 0.81/A... . (4) 

Where 7 and A are length and area of gap in centimeters — 

and square centimeters respective y. Owing to fringing of 

the flux in the air gap, A cannot be taken same as cross 

section of iron core, but will always be larger. The ap- 

proximate area of air gap can be found by adding the | 

length of gap to dimensions of core. Reactance coils with 

Pa 

iron core can be of any of the forms taken for transform- 

ers, if the gap is kept inside the coil as in Fig. 1. 

Each piece of porcelain for manufacturing insulators 

should be subjected to an electrical test for a period of 

at least one minute. 

should have no relation to the line voltage at which the shell 

or assembled insulator is to be used, since the only object 

is to make sure that the porcelain supplied is of the high- 

est quality and free of defects of any kind. All pieces” 

should be tested so that the portion subjected to the severest 

service on the line is in close contact with the terminals of 

the testing transformer. r 

The potential applied to any shell 
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Requirements of Textile Mill Power Plants 
Written From an Engineering Standpoint. 

BY JOHN A. STEVENS. 

Section 2. Plants Illustrating Points Mentioned in 
March Article. 

A brief description follows of several installations which 
have recently been made and serve to illustrate the work- 
ing out of many points diseussed in Section 1 of this article. 

In Fig. 1 is shown the plan view of the station of The 
Bristol Mfg. Co., Bristol, Conn., and illustrates a small 
and a very simple power development. This power house 
is wholly of monolithic reinforced concrete. The station 
runs in conjunction with waterwheels and is situated in an 
irregular corner of the property between a public street 
and the railroad, anc out of the way of valuable manu- 
facturing space. It provides room for expansion of the 
power plant up to the limits of the possible development 
of the property. The plant consists of horizontal return 
tubular boilers and a Copper Corliss engine driving a di- 
rect-current generator. The power for the pumps and 
auxiliaries is taken direct from engine during running hours. 
The waterwheels are mechanically connected to mill drives 
and used to fullest extent possible at all times. The motor 
drive on to same main shaft shafts and supply the varying 
make-up load. 

A PLAIN GOODS COTTON MILL. 
An example of a simple station for a plain goods 

cotton mill is that of The Salmon Falls Manufacturing 
Company, Salmon Falls, N. H., shown in Figs. 2 and 3. 
The need was for added steam equipment both to furnish 
more power and to relay an extremely variable water power 
development. This was furnished by the building of a con- 
erete and brick turbine house adjoining the old boiler house 
and installing a 750-K.-W. 3600-r. p. m. General Electric ’ 
steam turbine connected to a Westinghouse-LeBane con- 
denser. Arrangement was made for taking the heater 
make-up water for boiler-feed supply from the discharge 
of this condenser. The turbine house is built with one 
temporary end, space being provided for extension both 
of turbine and boiler rooms. The present boiler house sit- 
uation was met by placing old worn-out boilers with new 
Manning type boilers. The method of tying with the old 
Water power development which here proved most practi- 
eable was by installing rather large sized motors connected 
to the main shafting groups, and when water gave out 
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disconnecting from waterwheel by means of clutches, many 
of which were a part of the old equipment. 

As a part of this development, the entire mill group 
was equipped with an electrie lighting system consisting 
of tungsten lamps. These replaced gas lighting from a gas 
plant which the owners themselves operated. By this change 
they secured more and better illumination and a more eon- 

venient source of light at reduced cost. 

A REVISION OF WATERPOWER DEVLEOPMENT. 
A recently installed hydroelectric unit for the Merrimack 

Manufacturing Company, Lowell, Mass., serves to illus- 
trate certain conditions which frequently have to be met 
in connection with water power revision in an old textile 
mill when such becomes necessary A considerable por- 
tion of the power required for this group of mills had 
originally been furnished from Boyden wheels connected 
by bevel gears to systems of main lineshafts in mi!l base- 
ments. As is aready the case with any water power de- 
velopment in that locality, this requires extensive relaying 
with some form of coal burning units and had been pro- 
vided by means of steam engines geared or driving direct 

on to certain groups of this main shafting. 

Economical Direct Engine Drive. This engine uses 
steam at pressures from 120 to 200 pounds per sq. in., ac- 
cording to load, and by repeated careful tests was found 
to have an economic range anywhere between 700 to 2000 
i. h. p. and thus is well suited to the extreme variations in 
load which it has to meet, and exemplifies a simple and 
efficient means of relaying water power. The direct con- 
nection of engine to shaft, does away with transmission 
losses due to ropes or belts and the heavy up-keep on 
same. The engine might sometimes preferably be placed 
midway the length of shaft, but in this instance was placed 

at one end both better to conform to requirements as to 

available space and to make main high-pressure steam lines 
as short as possible. 

Waterwheel Equipment. The waterwheels which had 

originally driven the picker building, and a portion of 

those on the main lineshaft, were entirely worn out, having 

been installed in the early 50’s and inorder to make use 

of water power required replacing by a new development. 

Through ‘improvements in the river bed, its average level 

had been lowered several feet leaving the wheel pits and 

tail races of these old wheels in a position where for much 

of the year they could not take advantage of the full 

available water fall. There were already in service enough 

good wheels on good mechanical drives to absorb that por- 

tion of water power which can be depeadel up at all 

tnacs and does not require relaying. 

New Deve'op-nent Determined Upon. hile it 1s the 
writer’s opinion that the more direct portions of these 
mechanical drives cannot be improved upon by any system 
of electric transmission, it was desirable in carrying out 
the new waterwheel development to do away with the 

portions dependent upon much gearing and to provide for 
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flexibility, so that this portion of power could be used where 

mill conditions should demand. To meet these requirements 

electric transmission again seemed to offer the best solution. 

It was decided to drive the picker building by motor 

and the mill formerly driven by inclined shaft, and to 

make use of the main feeder and tail race of one of the 

old wheels so far as possible in the new development. The 

Holyoke Machine Company furnished the wheels which 

work normally under from 36 ft. to 39 ft. fall and run 

at 200 r.p.m., Current is furnished by a 1100 k.v.a., 2300- 

volt 3-phase alternating current generator, and the greater 

portion is used on 2200 volt motors. 

A STEAM TURBINE STATION FOR PLAIN GOODS COTTON MILL. 

A larger installation and one ealling for considerable 

adaptation to loeal conditions is that of The Boott Mills, 

Lowell, Mass. This is a plain cotton goods mill doing neither 

bleaching nor dyeing and employing manufacturing steam 

only for slashing and a few minor uses. A considerable 

portion of its power is at times furnished by nine old ver- 

tical waterwheels subdivided into four groups and located 

Fig. 2. Exrvation or Puant or SALMON Fatus Mra. Co. 

in the various mill buildings. The power thus available is 

not far from 3650 h.p. maximum, and 2920 normal, but 

decreases to between 1300 and 1400 h.p, during extreme 

dry weather periods, thus requiring extensive relaying. At 

the time when the new steam plant development was under- 

taken, power in addition to that of waterwheels and for 

the relaying of same, was being furnished by two sets of 

old twin Corliss condensing engines and by an extensive 

purchase of current from a public service corporation. The 

boiler equipment consisted of six B. & W. boilers of 305 

normal h.p. each, and in good condition, and a good chim- 

ney 200 ft. high. The boilers and engines occupied the 

lower portion of one of the mill buildings. Serious shortage 

of power at times of low water made a large increase of 

steam equipment necessary. The value of the existing 

boiler plant together with other local conditions made it 

seem advisable, after careful investigation, to retain the 

power plant practically in its old location. 

Possibilities of Low-Pressure Turbine. The possi- 

bility was considered of inereasing the available 

power output by means of a low-pressure turbine 

taking steam from old engines, but was found impracti- 

cable because of the extremely advanced age and light con- 

struction of the engines. So far as the writer’s experience 

goes this has proved to be the determining factor in a 

number of cases where this expedient has been considered. 

The engines in many textile mills are now very old, 
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having served the full period generally allowed to con- 

stitute the useful life of such a machine and frequently 

are of much lighter construction than the best engines of a 

later date. To install expensive new equipment dependent 

upon and forming a unit with such engines, does not seem 

justifiable, however desirable it might be were the engines 

and flywheel of thoroughly good construction. It was finally 

decided to abandon the manufacturing floors over the 

space originally oceupied by the old engines, to wall off 

this portion, do away with one of these engines and to 

convert this space into the start of a modern steam turbine 

room. 
Special Conditions Requiring Adaptation. Cross- 

ing diagonally under the end wall of the building and 

extending well under the space which must be occupied 

ee 

Fig. 3. Puan or Puant or SauMon Fatis Mre. Co. 

by steam turbines were the two tail races of one of the 

group of waterwheels, and the arches of these old tail 

races were not of particularly good construction or suit- 

able to form portions of foundations for modern large-sized 

units. The solution of the problem was found by support- 

ing the main generating units on a system of deep trans- 

verse girders whose columns were either carried directly to 

ledge rock or supported on other girders over the raceway 

and the supports of which were likewise carried to rock. 

The supporting of machines on girders made possible 

the placing of condensers directly under the exhaust nozzles 

of steam turbines and in the case of the present LeBlane 

condenser unit and one future unit, the connecting of the 

condenser discharge through a water-sealed pipe directly 

to the tail race, thus considerably decreasing the work which 

the condenser turbine has to do. 
The New Equipment. The first unit of this group 

a General Electric steam turbine of 3244 K. W. capa 

ity at 80 per cent power factor, running at 1800 r,p.m 

has now been in service about a year and half, and has 

been running constantly in a thoroughly satisfactory 

manner with no trouble from vibrations or other causes. 
The question of securing needed additional boiler capae- 

ity has been solved for the present by installing an induced 

draft fan and economizer, the engine which drives the fan 
being placed in the basement under the main turbine floor 

together with the boiler feed pumps, thus grouping all 
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auxiliaries together where they are away from the dust 

and dirt of the boiler room and under the constant observa- 

tion of the turbine room attendant. The drips from heating 
systems in winter and from slashers at all times are re- 

turned to a small open heater to which fan engine and 

condenser turbine exhaust. Water is taken from this 

reservoir to economizer usually at about 90 to 100 degrees 
temperature leaving ample range for this economizer. The 

whole equipment thus forms a compact unit, and even with 

the light loading which at times results from the steam 
turbine being in part a relay to the waterwheel equipment, 

the over-all economy of this steam group has been excellent. 

A connection for stage extraction of steam for use in mill 

heating is provided on this machine, and the piping con- 

nections necessary in the station are already completed, but 

as the revision of heating system throughout the mills has 

not as yet been made, this has not been used. 

A STEAM TURBINE STATION. 

A power plant recently built by the West Point Manu- 

facturing Company, Langdale, Ala., furnishes an example 

of a complete new development, situated out of the way 

of and apart from manufacturing buildings and. with un- 

limited space for expansion to meet possible requirements 

of a series of mill groups. The primary purpose of this 

development was to furnish a relay to a water power de- 

velopment. The old power plant at this group was so sit- 

uated as to have a very limited eoal-handling facilities 

and no room for further extension, while the new location 

chosen is in a natural amphitheater which offers ready 

means for handling and storing large quantities of coal by 

merely dumping from a trestle. There is also an unlimited 

supply of condensing water close at hand. This is taken 

from discharge of waterwheels and furnishes an element 

which is lacking or difficult of aecess at some of the other 
mill groups. These two combined advantages of location 

thus make this the natural point for the start of a central 

station. 

The unit first installed consisted of two 308 h.p. Heine 

boilers and a 750 k.w. General Electric Company 3600 

r.p.m. 2 stage steam turbine connected to a LaBlane con- 

denser and with generator for 600 volts. As there was 

good prospect of growth in the immediate future, the boiler 

house was built large enough for five units and the turbine 

room made sufficient in size for one additional larger unit. 

The three extra boilers and a 2000 kxw. steam turbine are 

now in process of erection,in- these spaces, as is also a 

permanent brick chimney.to replace the temporary steel 
stack which served the first installation. 

Moisture in Steam Leaving A Turbine. The writer was 

much interested to obtain as ‘aecurate information as pos- 

sible concerning the quality of this moisture. In order to 

secure results a set of tests with a turbine funning under 

ordinary mill conditions exhausting to: the low. pressure sys- 

tem, and with loads varying over a “widé range, was made 

January 19, 1912, by Prof. Charles W. Berry, of the Massa- 

chusetts Institute of Technology, using for this purpose a 

constant pressure superheating calorimeter. The steam at 

throttle of this turbine was slightly superheated, the amount 

being about 10 deg., as is the usual condition at this plant. 

The quantities of moisture:found were as follows: 

With Load in K.W. Moisture per cent. 

“iE a relia gamer ai . 4.07 

560. . . 4.48 

UN re eee . 4.98 

170.. ‘ 5.49 

As would be Reptcied ‘thet per cent of moisture increased 
as the load decreases, the radiation losses of the turbine 

remaining practically a constant. 

Portion of Steam Chargeable to Power. Adding to this, 

in the worst case, 5.5 per cent of moisture in steam leaving 
turbine for manufacturing use, the percentage representing 
the difference in heat energy between a pound of dry steam 
at manufacturing pressure of say 6 to 7 Ibs. gage, we have 
about 9 or 10 per cent. Then increasing this by a liberal 
allowance for all losses and varying conditions, it seems 
to the writer that the quantity of steam which should be 
charged to power purposes when being exhausted, does 

not exceed 12 per cent and that for the ordinary pressure 

ranges with practically dry saturated steam from boiler this 

value may be used. 

ELECTRIC TRANSMISSION AND RELAY POWER. 

Lest it should be thought that the writer unduly favors 

electric transmission, as most of the examples above men- 

tioned, have to do with the use of this method, it should 

be mentioned that such is not the case. In these cases flexi- 

bility was one of the most important factors and was most 

advantageously secured through electric transmission. The 

greater portion of the plants, however, still contains older 

groups on direct mechanical drives. Where such drives 

are now in position, are reasonably direct and well con- 

structed, and where !oads are fairly constant, their aband- 

oning would certainly in many cases be undesirable. 
By relay power is meant the power to supplement the 

usual or cheapest form of power and to take its place 

in ease of failure. So far as the demands of textile mills 

are concerned, such power may be subdivided into two 

groups because of the different conditions affecting them. 

Relaying almost always serves to relieve (a) either a 

shortage of water power which can be definitely foreseen 

and will take place in all plants in a given vicinity at 

the same time, or (b) to furnish an added source of power 

available during times of accident to the ordinary equip- 

ment. It is then merely a form of insurance against events 

which can be expected to take place at no regular interval 

or predetermined time. 
Auailiary Equipment as Insurance Against Shutdowns. 

When we come to the second form, however, it has 

in times past been rather usual for textile plants to make 

little provision for added units to meet conditions of ac- 

cident. This is due to the long period of shutdown during 

each 24 hours, allowing for ordinary repairs, and to the 

greatly increased cost for maintaining such equipment. In 

order to protect fully a group of independent plants, 

duplicate equipment would be required for their whole 

combined output, but this same group, if united together 

and provided with one source of relay power, could be, 

practically speaking, fully protected by an equipment very 

much less than that of the combined plants. The propor- 

tionate quantity of such equipment required to give pro- 

tection would decrease rapidly with an increased number 

of plants served. 

This supplying of low cost power connections, serving 

merely as an insurance against accident to the ordinary 

equipment, is a phase of power plant development which 

it seems to the writer should receive more attention than 

it has in the past. 
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The Public Service Station as a Means of Supplying 

Insurance. The public service corporation would seem 

to be in a position to undertake this service at rates which 

would be attractive and profitable both to itself and to 

those it would serve. With few exceptions, however, so 

far as the writer knows, little or nothing is being done 

by them at the present time to develop this form of busi- 

ness. For the most part they at present insist upon a 

minimum charge which is practically the equivalent of all 

fixed charges on an equipment great enough to handle the 

full connected load of each unit served. Such rates are 

of course in no way attractive to the manufacturer as 

under these conditions he can as well supply the added 

equipment in his own station and have it where he can 

control its use. 

Private Stations Serving Groups of Owners. 

sections o fthe country there is a growing recognition of 

the advantages of properly located groups of manufacturers 

combined to produce their power in a single station of 

large size rather than in individual stations. 

There seems no reason why this idea should not prove 

of advantage in many eases with textile manufacturers. 

Such stations could be jointly maintained and run by them 

with very little increased overhead or supervision charges, 

as there would be no expensive sales, insvection and ad- 

vertising departments. The securing of relay power in 

this manner as an insurance against expensive shutdowns 

should be particularly attractive. There are of course many 

difficulties in the way of carrying out suei a scheme, 

principal among them that of having a group of indivi- 

duals ready to act at a given time and the securing of 

rights of way for transmission lines. 

In certain 

In eonnection with 

the latter strenuous opposition would sometimes have to 

be anticipated. The writer does not himself expect to see 

rapid developments along these lines, but nevertheless, be- 

lieves that there will and should be a growing recognition 

of the wastefulness of some of our present seemingly 

necessary expenditures for duplicate power developments. 

It seems reasonable that much more than in the past 

such portions of power required by textile mills as can- 

not be made by a by-product of some other process will 

be produced in large central stations with the coal-burning 

units well removed from centers of population and so 

located as to give access to coal cheaply handled. 

Fuse Protection of High Tension Rural Lines. 

(Contributed Exclusively to EuEctricAL ENGINEERING). 

BY H. W. YOUNG, PRESIDENT DELTA-STAR ELECTRIC CO., 

CHICAGO, ILL. 

The increasing tendency toward the extension of high- 

tension lines into rural or farming communities has em- 

phasized the problem of adequate fuse protection. This 

protection must be such that it will interrupt the circuit 

quickly and without permitting the disturbance to com- 

municate back to the generating station. If the are inci- 

dent to opening of a high-voltage cireuit is not instantly 

suppressed, it wil result in tripping the station cireuit 

breakers and interrupting the entire system. 

In securing reliability of service, the localization of 

the effect of breakdowns or failures is one of the most 

important problems. Experience proves that in com- 

mercial operation of high-tension systems, overload or 

short cireuits will sooner or later occur. If the generating 

system supplying the loads has large capacity, the stresses 

due to the short-cireuit currents will reach enormous values 

and frequently cause serious damage. To meet commercial 

conditions, the successful fuse must be of weatherproof 

construction, easily installed, replaced and give an absolute 

indieation of its condition without the necessity of testing, 

to see if the fuse is blown or not. 

Among the recent developments of high-tension cireuit 

interrupting devices is the carbon-tetrachloride fuse, a 

commercial installation of which is shown in the accom- 

panying illustration. The fuse mounting consists of two 

petticoat insulators mounted on a steel base in turn secured 

to the cross arms. From these insulators extend vertical 

tubular supports at the lower ends of which are suitable 

clips for reception of the circular fuse chamber. This 

chamber is made of glass, and contains a short fuse wire 

held under tension by a spring. The entire tube is filled 

with a earbon-tetrachloride solution, the insulation strength 

of which is approximately 250,000 volts per inch. 

When the fuse blows the spring contracts, and by 

means of the special liquid director projects a stream of 

liquid into the are, and suppresses it on an average of 

13/1000 of a second. The are incident to melting of the 

fuse is therefore simply treated as a fire which is quickly 

quenched by the fire-extinguishing liquid. Owing to the 

small amount of metal available to melt or voltalize, the 

generation of gas volume is small and the explosive effect 

correspondingly reduced. 
As an example of the effectiveness of this what might 

be termed an electric fire-fighting equipment, reference is 

again made to the accompanying illustration. This shows 

a set of three 10 ampere, 33,000-volt, fuses which cleared 

a three-phase line, tapped from a main line having a gen- 

erating capacity of 15,000 Kva. The fuses cleared the short 

cireuit without damage to the glass chamber and without 

disturbing the main line. The circuit breakers at the sta- 

tions were not tripped and the whole trouble was cleared 

so quickly and effectively that the first knowledge of it 

at the main station was a report from the eustomer that 

no power was available. 

an | tener email 

Fig. 1. SHowrne Use or Hicgu Tension Circuit Inrer- 

RUPTING DEVICE. 
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The development of this new and effective cireuit in- 

terrupter will render possible many high-tension extensions, 

which heretofore seemed impossible owing to the high 

initial and maintenance cost of protective equipment. It 

is especially well adapted for the protection of outdoor 

substation where the cost per Kw. must be kept at a low 

value. Many other forms of fuse mountings are possible 

both for indoor and outdoor service, and as the high-tension 

field develops the earbon-tetrachloride fuse will undoubt- 

edly play an important part. 

Prof. Vladimir Karapetoff Lectures at Georgia 
School of Technology and Other 

Southern Colleges. 
Prof. Vladimir Karapetoff, of the electrical engineering 

department of Cornell university, has recently completed a 

lecture trip through the South speaking at several colleges, 

ineluding the Georgia School of Technology, Clemson ¢ol- 

lege, Alabama Polytechnic institute and the University of 

Tennessee. At each of these places he gave three lectures, 

one on electrostatic and magnetic cireuits, one a general ad- 

dress on the development of personality and the third 

a lecture-recital on musical expression. This is indeed a 

wide range of subjects but such a range the capability of 

this versatile scholar covers. First of all, he is a genial 

gentleman, second, a distinguisheé scholar, third a master 

musician and fourth and in a greater capacity than all 

these, he is one of the most prominent young electiical en- 

gineers in this or any other country. 

Prof. Karapetoff was born in St. Petersburg, Russia, in 

1876. In 1897 he graduated from the Imperial Institute 

of Ways of Communication, St. Petersburg, receiving the 

degree of civil engineer. It was not until two years later that 

he directed his attention to electricity by entering an en- 

gineering school in Darmstadt, Germany. For four years, 

beginning with 1897 he taught electrical engineering in 

three different colleges in St. Petersburg and lectured to 

evening classes of the Imperial Gun Works. In 1904 he 

Vuapimir Karapetorr, Proressor or ExrcrricaL ENGI- 

NEERING, CORNELL UNIVERSITY. 

was made assistant professor of experimental electrical 

engineering at Cornell University and is now professor in 

this department. During that year he married Miss Fran- 

cis Lula Gilmor of Pittsburgh. 

While as will be noticed Prof. Karapetoff has spent most 

of his time as a teacher he has not gained his reputation 

as an engineer within the walls of an institution of learn- 

The following work accomplished during summer va- 

cations and the variety of same, speaks of the popularity of 

his engineering ability and faculty of successfully doing 

practical things: In 1893, constructed a railroad in Trans- 

cauecasia; 1894, assistant locomotive engineer between St. 

Petersburg and Moscow; 1894, surveyed a railroad to Arch- 

angel City; 1895, maintenance of way and repair of build- 

ings for St. Petersburg-Moscow Railway; 1896, with the 

Trans-Siberian Railroad on Lake Baikal; 1899, made power 

plant estimates for the Lahmayer Electric Company, Frank- 

fort, Germany; 1900, working on harbor electric crane 

equipment for the Allgemeine Hlektricitats-Gesellschaft, 

Germany ; 1906, designing electrical machinery for the Allis- 
Chalmers Company, Cincinnati, Ohio; 1907, special testing 

engineer, Niagara, Lockport & Ontario Company; 1909, de- 

signing electrical machinery for the Westinghouse Elec- 

trical & Manufacturing Co., Pittsburg, Pa.; 1910, design- 

ing electrical machinery for the General Electric Company, 

Schnectady, New York; 1911, with J. G. White & Company, 

New York City. 

He is a member of the American Institute of Electrical 

Engineers, an author of engineering books and books on 

general topics and a contributor to the technical press. 

ing. 

Mississippi Electrical Association Question Box. 
Under this heading will appear each month questions and 

answers to questions from’members of the Mississippi Electrical 

Association. All readers are invited to discuss any question or 

topic presented. Address all correspondence, including questions 

and answers, to Clarence E. Reid, Question Box Editor, Agri- 

cultural College, Miss. 

Unanswered Questions. 
QUESTION No. 17. A small 4-pole exciter is direct connected 

to a @ pole revolving field alternator, running at 1,200 revolutions 

per minute Alternate quarters of this exciter commutator be- 

come blackened rapidly after cleaning and the negative brushes 

wear down excessively fast. ‘The armature is mechanically cen- 

tered in the field frame. Will someone please suggest reasons 

for the above behavior? BH. F. M. 

QUESTION NO. 18. Is it possible to replace brushes in a 

four-pole generator, where there is only one brush to a set, witly- 

out shutting down? Is there any objection to this practice, if 

possible. 
QUESTION NO. 19. Is it considered good practice to use two 

transformers connected ‘open delta’ or “V’” connection, instead 

of three transformers, connected in “delta’’ for 3-phase, step-down 

transformation? ‘What are advantages and disadvantages of this 

connection? 

QUESTION NO. 26. With a 3-phase synchronous motor (rotary 

converter) running on a generator of about the same capacity as 

the motor, 3-ammeters are in circuit, a voltmeter which can be 

applied to each phase, and two indicating wattmeters. The three 

ammeter readings differ considerably, the three voltmeter readings 

differ slightly, and the two wattmeter readings differ, some- 

times much, sometimes little. depending on the strength of the 

rotary’s field. Why should the readings of the ammeters dif- 

fer among themselves? Why should the voltmeter readings dif} 

fer even slightly, when the open circuit readings on all three 

phases of the generator check very closely? A _ three-phase 

power-factor meter, without series or potential transformers, is 

also connected in this circuit. How would the readings of the 

ammeters, voltmeters and wattmeters be used to check the 

power-factor meter? 

QUESTION NO. 21. 

transformers in general 

Are the regulation and efficiency of autq 

better than separate coilwound trans- 

formers of same general design? If so, why? In a 10-kw. auto- 

transformer of 200 to 50 volts, what would be the current in 

each part of the autotransformer? 

See questions unanswered—Nos. 10 and 16, in March issue. 
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New Business Methods and Results 
Representing Interests of Central Station, Electrical Jobbers, Dealers and Contractors. 
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The Power Engineer—His Field and Opportunities. 

The marketing of any product, electrical or otherwise, 

requires in varying measure two qualifications. These are 

selling ability and a technical knowledge of the goods and 

of the conditions under which they are used. Practically 

all electrical business secured calls primarily for salesman- 

ship, a good deal of it requires a fair degree of technical 

knowledge, while a certain amount can only be secured by 

the use of highly specialized engineering ability. Unfor- 

tunately, we do not as a rule find these two qualifications 

developed to a high degree and combined in the same indi- 

vidual, for the simple reason that their highest cevelopment 

can only occur in different types of men. Nevertheless, it is 

surprising how much business can be done by a salesman 

almost totally devoid of any technical knowledge of his 

produet, and o nthe other hand it is surprising to find how 

many good engineers are poor salesmen. These facts do 

not in any way put a premium upon ignorance, for any 

salesman will find technical information of great benefit to 

him, and we would strongly recommend central station soli- 

citors to study up this side of the business all they can. 

The “natural-born” salesman should, however, work for his 

greatest development along selling lines. 

The principal applications of electricity are in connec- 

tion with light, heat, power and chemical processes. A 

salesman can sell current for one of these purposes about 

as well as the other, but for the sake of convenience central 

stations of any size usually have separate men on power 

work, not particularly on account of their technical qualifi- 

cations, but simply because they become more familiar with 

power applications, and are more at home in the handling 

of them than a general solicitor. However, in the sale of 

electricity, as well as in the sale of other products, we come 

to a point where no further business can be secured by 

salesmanship alone. This is the time then to call upon men 

with a technical knowledge of illumination, power, heating, 

and electro-chemistry. 

In the field of power applications, for example, we can 

readily see that it takes little if any technical ability to in- 

troduce electric power in a factory or shop where the owner 

or manager recognizes that it is an improvement on the 

source of power he is using and where the only question ap- 

pears to be that of the investment required. This is a prob- 

lem in pure salesmanship, which in its last analysis is sim- 

ply inducing the party to spend money for the sake of sav- 

ing more money. Of course, engineering information is de- 

sirable even in these cases, and necessary to select the 

proper equipment and see that it is correctly installed. If, 

on the other hand, the owner thinks that his present power 

equipment is as good or better than he can secure with elec- 

tricity, or if he think the expenditure for new apparatus to 

be unwarranted, and requires proof, the problem becomes 

largely one in engineering, and calls for a complete analy- 

sis of the factors involved, worked out on a scientifie basis. 

This is something that the average salesman cannot do, and 

it is not advisable for him to attempt it, for his time is 
worth more as a good salesman than as a mediocre engineer. 

rH 

The opportunity for power engineering depends of 
course upon the size of the central station and the charac- 

ter of the community served. The principal thing which 

determines it is, of course, whether the additional business 

secured will justify the expense, since there is no doubt 

that the employment of a power engineer will result in 

getting business that the salesman alone cannot get. It goes 

without saying that wherever there is any considerable 

amount of manufacturing, that engineering ability is need- 

ed. Where the industries are driven by steam or gas, there 

is need for an accurate analysis of the conditions with a 

view to getting as much of the business as possible. Also 

there is sure to be frequent need for advice among existing 

customers in regard to additions, extensions, new applica- 

tions, changes in equipment and other engineering problems. 

There is further a distinct advantage in having a man tech- 

nically familiar with the subject on hand, even where the 

problem may be largely one of salesmanship, from the fact 

that an evidence of knowledge breeds confidence. Entire 

confidence cannot be expected in the statements of any one 

whose manner shows that he is treading on unfamiliar 

ground, and for this reason the simple presence of an engi- 

neer may help salesmen greatly in closing up deals. 

As to the field for power engineering with transmission 

companies, that is, those who manufacture power and sell it 

in bulk to be redistributed, this depends upon the factors 

we have already mentioned. The difference in conditions is 

apt to be more in Gegree than in kind. Where the distrib- 

uting companies serve manufacturing communities they 

should, if possible, have power engineers of their own. Very 

often the transmission company can profitably employ an 

expert to consult with local men over its entire field. 

Where transmission companies sell directly:to consumers 

it is usually to large concerns that have their own engi- 

neers. The manufacturers of motors and electrically driven 

machines usually have engineers, whose services are availa- 

ble to central stations having prospective power jobs, and 

such engineers are of great benefit to small companies who 

cannot afford power experts. Furthermore, these men have 

a broader range of experience than the employes of a local 

company can have. For instance, a central station may 

have to figure on electric drive for a silk mill, and there 

may not be a similar case within hundreds of miles. In 

such a case the manufacturer’s engineers would be prepared 

to give exact technical information on the entire subject and 

point to cases where electric drives were in successful oper- 

ation. In general, however, it is better to use local men 

wherever possible, for they can usually make a stronger 

impression than men from out of town. 

Comments on Articles in Last Issue. 
The many interesting articles presented in this depart- 

ment of the April issue gave practical ways and references 

to what can and has been done in a commercial way to 

develop central station business. We are proud to say 

that those articles confirm the statement by Mr. Williams 

that new business managers in the South are very much 

May, 1913. ' 
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alive. We are especially pleased to note that both of the 

companies in New Orleans are making strenuous efforts of 

a decidedly commenéable nature to impress the value of 

electric service upon the public. In this and similar in- 

stances, there is no doubt but that sales effort is greatly 

stimulated by competition, and while we deplore the dupli- 

cation of investment and other fixed charges in maintaining 

rival electric light companies, yet it makes the new business 

manager hustle, and is often the means (not especially in 

the case of New Orleans) of introducing up-to-cate methods 

that would never have been used without competition. 

We note with approval that publicity and education are 

given a prominent place among new business methods. It 

is of the greatest value to keep the public frankly and fully 

informed as to the plans and policies of the central station, 

as well as to enlighten them as to the most efficient uses 

for current, and the newest electrical appliances. It must 

be remembered, however, that publicity and education can 

only arouse interest to a certain point with some people, 

ane that if it be stopped there, much of the fruits of the 

labor is lost. In general, it may be said that for every per- 

son who will act as a result of these methods there is an- 

other who will yield if personal solicitation be added. So 

that in addition to all advertising and cireularizing, elec- 

trical signs and window displays, the buttonhole interview 

is essential to pull all the business that there is to be had. 

It is easy to be spectacular, but harder to keep it up. This 

is not meant to discourage special efforts, but to warn 

against arousing interest and then letting it evaporate with- 

out taking full advantage of it. 

THE APPEAL TO THE EYE. 

The show window, the electric sign, and latest of all, the 

moving picture display, fall into a class of appeals to the 

eye. We note with interest the varied and interesting win- 

dow displays described by Mr. Ousley, of Louisville, for it 

has been learned that the results were all, if not more, than 

he hoped for. If it be in order to give a word of 

suggestion here, we would warn against irrelevancy. Try 

in all cases to have your display closely related to the goods 

you want to sell, a point carefully touched upon by Mr. 

Ousley. Much valuable window space is taken up with 

something entirely foreign to the business carried on, and 

while people stop and admire, they do not buy, for the rea- 

son that there is no appeal to them to do so. Your window 

is your salesman—make it talk for you. An example of one 

that talks is shown in this section, this issue, as described by 

Mr. Hogshead. 

i 
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The use of the moving picture film is in response to the 

popular demand for something in motion. Unfortunately, 

this is not always a sensible demand, for a crowd of people 

at an exposition will gather around a noisy little miniature 

railway built on an impracticable plan, while huge and im- 
posing exhibits of iron, steel, coal, or agricultural prod- 

ucts and other things representing the real wealth of the 

country will be passed unnoticed. Men and women will 
stand out of doors on a wet, cold night and look at moy- 

ing pictures on a screen, while the same matter will not 

receive a second glance in an advertisement. A whirlgig, 

a flashing sign or a twinkling light will attract the eye, 

when a well-arranged show window will not. For these 

reasons, therefore, an educational propaganda must be de- 

veloped along popular lines, to some extent at least, and 

it is quite likely that a judicious use of moving pictures will 

be of benefit if an analysis is made of the commercial ap- 

peal. The question to be decided in connection with the 

use of motion pictures is whether those people who have a 

great deal of time to spend looking at them have much 

money to spend for the things advertised. 

EDUCATIONAL LITERATURE. 
The magazine idea has been exploited in a number of 

different ways, and while it is true that any publicity at 

all is of some value, some is of much more value than 

oth ers. We are very much inclined to doubt that the 

promiscuous seattermg of a cheap “Hlectrie Magazine” 
is effiicient advertising. The anger lies in making the 

publication so cheap that it becomes a mere dodger and 

hence no value placed upon it. Futhermore to be of any 

value at all, advertising must have a direct personal ap- 

peal. Our readers have undoubtedly seen some of the so- 

called periodicals gotten up in such a style that they 

can be syndicated, composed largely of “national” 

advertising material and a quantity of what is technical- 

ly known as “filler,” and filler it surely is. The result is 

that no matter how nicely the scheme may be worked up, 

it bears the stamp o fbeing “ready-made.” The same thing 

is largely true of the so-called “electrical page” idea. This 

remark is not added to discourage our friend from Texas 

in his venture; we admire his energy, yet we believe that 

a page gotten out with no local news matter whatever, but 

with plenty of “national” advertising, and “national” 

news as editorial matter, cannot in the nature of things 

have a strong local appeal. On the other hand, it would 

seem sensible to expect that a few pointed advertisements 

with local news items mingled among the regular reading 

matter of the paper, would be far more effective. 

Our suggestion for an electrical periodical would be a 

live, strictly local paper, with very few, if any, advertise- 

ments. It should give each week news of company happen- 

ings, notes on the progress of construction work, new in- 

stallations, personal items regarding employes, and other 

items of interest to the people of the particular town or 

city. The advertising matter could be disguised as read- 

ing matter, and contain a personal appeal. This we be- 

lieve legitimate for the class of publication distributed free. 

For instance, such items may announce demonstrations, 

describe special window displays, offer souvenirs to lady 

callers on a certain date, describe new and interesting ap- 

plications of electricity, and at appropriate times of the 

year call attention to irons, fans, vacuum cleaners, lumi- 

nous radiators, percolators, ete. A small amount of humor, 

anecdotes, ete., may be added to make it readable, making 

up a paper that a person would be willing to pay at least 

50 cents a year for as a subscriber. Then send this paper 

by mail free of charge.to customers only, and employes, 

charging any others that might desire it, to keep down the 

waste circulation. In this way the paper would be valued, 

it would be read, and it would, we believe, bring returns 

worth many times its cost. 

A TACTFUL PLAN. 

One of the best ideas that has come to our attention is 

that of a company in the Middle West that has inaugurated 

a “Service Department” having its own chief and assist- 

ants. The sole object of this department is to improve the 

service of existing customers. The plan is to call on every 

customer, according to a definite schedule, for the pur- 

pose of inquiring if he is satisfied with the service, and to 

suggest ways of improving it. While the representative of 

the company does not approach the customer as a sales- 

man, it can be readily seen that these calls result in the 

sale of appliances and the extension of the services, for a 
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large part of the educational work carried on by this de- 

partment is made up of explanations of how various oper- 

ations can be most economically and conveniently perform- 

ed by electricity. The representative will also recommend 

lamps of higher efficiency, where needed, explain the effi- 

ciency to be gained by the use of proper reflectors, tell the 

customer about the Hylo lamps, and the Dimalite, and ad- 

vise the use of a pilot lamp for the cellar light, and other 

things which make for good service, but which the company 

has no pecuniary interest whatever in recommending. This 

action is sure to have a good effect on the customer, as it 

shows that the company really has an interest in giving him 

good service. In general, it may be said that most com- 

panies make the mistake of neglecting the customer, and 

we may safely lay it down as a general rule that it is more 

profitable to increase the consumption of an old customer 

by 10 Kw. hrs. per month than to obtain a new customer 

for a like amount. 

KEEPING TABS. 
Mr. Rhodes’ flag system brings some thoughts to mind. 

There are many sorts of systems in use by central stations 

to take care of customer and prospect records. Many of 

these are too cumbersome to be effective, others require a 

disproportionate amount of clerical work to keep them up, 

others are badly arranged, and some do not give adequate 

information. In general, the natural tendency in systematiz- 

ing is to go too far. Some one has said that “any bungler 

can devise complications, but it requires genius to reduce 

them to simplicity.” We may then lay down another gen- 

eral principle, namely, whatever is a bother is of no use. 

That the geographical arrangement of customers and 

prospects is good is becoming an accepted fact. From the 

standpoint of the central station, the building is the im- 

portant thing, the occupant simply an incident. There are 

two or three reasons, however, why the contract form itself 

should not be used in any index system. In the first place, it 

is difficult to get a contract form on a 4 x 6 index ecard 

without greatly contracting the spaces for writing, and 

omitting lines for information that should be given. This 

leads to seribbling on the margins an@ across the corners, 

making a mussed-up looking ecard and interfering with 

proper filing. Furthermore, going over the cards wears 

them, and since the contract is an original document it 

should be filed in the office of the treasurer or auditor, 

where it will not get soiled by frequent handling. 

The most convenient form that has come to our atten- 

tion for geographical filing is shown in Fig. 1. Customers 

are subsequently entered in the spaces provided, and one 

can tell by looking at the card who has occupied the build- 

ing for years past, how long they remained, the nature of 

the contract, and the connected load. To avoid a large 

number of cards in the case of an apartment building, the 

form shown in Fig. 2 was devised. The rates for comestic 

service would usually be the same, and it is only necessary 

to enter the name of each occupant in pencil with the date 

connected to have a complete record. When a change oc- 

curs, the name is erased. 

Mr. Rhodes’ plan of keeping “tabs” by means of tabs is 

also good. Another effective plan is to enter all discon- 

nections in a book in order of date. Each solicitor looks 

over this book daily ane notes those occurring in his dis- 
trict, initialing same and reporting as soon as possible. 

The clerk then makes the proper entry opposite the name, 

such as “vacant,” “will not use,” “using competitive serv- 

” At the end of the 

month these are summarized for each district and the solici- 

tor is given a list of all that have not been secured, refused 

The next 

month this is repeated, with additional locations cut out, 

ice,” or “prospect for reconnection.” 

or lost to competitors, with a request to report. 
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and so on, each place being kept sight of until the business 

is either secured or definitely lost. 

SOLICITORS’ MEETINGS. 
Most commercial managers try to get their men to- 

gether at intervals varying from every cay to every month 

or two. The character of these meetings varies widely. In 

some cases we find a daily inquisitorial period. In others 
a meeting once a month or so, held on company time, when 

the commercial manager gets the men together and 

talks to them like a “dutch uncle.” Again we find evening 

meetings more or less attended, with papers and discus- 

sions and sometimes a lunch. All of these may be effectively 

made of use, but the best results can be secured, we be- 

lieve, by aiming at three things; first, to develop salesman- 
ship; second, to inspire loyalty to the company, and third, 

to furnish a certain amount of elementary technical know- 

ledge needed in the work. Solicitors are neither children to 

be coddled, nor horses to be driven. If a man has the germ 

of salesmanship, give him some initial encouragement, help 

him over a few of the hard places. Impress on him the 

fact that it is steady work that counts, that the larger the 

number of door bells he rings, the more business he will 

get, that a great many more people admire tactful persis- 

tency than will be offended by it. In effect, put him out to 
sink or swim, and the probability is that he will make good, 

or the reverse, in a short time. A little round table talk 

before starting out in the morning is good, but it should be 

brief and confined to things of immediate interest. A gen- 

eral meeting can be profitably held once or twice a month, 

at which a chance should be given for Ciseussion of the 

work, occasional papers on live topies, interesting talks by 

outside men, and other features as opportunity offers. The 
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men should be made to feel that it is their meeting and that 

its suecess or failure depends upon them. Where a com- 

pany section of the N. E. L. A. can be formed, even with 

but a few members, these meetings can be held under its 
auspices. 

THE THIN EDGE OF THE WEDGE. 

The electric service table, mentioned by Mr. Clement, 

should be very valuable in an educational way. There are 

many people living in rentec houses who would willingly 

buy a washer, or a cleaner, or an iron, but who will not go 

to the expense of putting in wiring. This piece of appa- 

ratus would seem to take care of many such cases. When 

these people move, buy or build, they will have a tendency 

to see to it that they are provided with wiring. It is bet- 

ter to sell tenants of this character some electrical equip- 

ment rather than to wait on promise of a permanent |ea- 

tion, when very likely the expense of purchasing or build- 

ing a house may prevent them from the purchase of such 

electrical equipment. A. G. Raxestraw. 

Geo. W. Hogshead, Contract Agent, Roanoke Railway & 

Electric Co., Roanoke, Va., Writes of Scheme 

to Increase Lamp Sales. 

The illustration below shows a window display arranged 

in the offices of the Roanoke Railway & Electric Company 

showing the sizes and economical use of tungsten (Mazda) 

lamps. At the left a 32-candle power carbon lamp is dis- 

played against a 40-watt tungsten lamp of about the same 

candle power. The card above the lamps explains that the 

cost of burning the carbon lamp 1,600 hours is $8.00, while 

the cost of burning the 40-watt tungsten 1,000 hours plus 

the cost of lamp is $3.50, showing a saving of $4.50 by using 

the tungsten unit. The center board under the heading, 

“Mazéa Family,” shows the different sizes and prices of 

tungsten lamps. These lamps are connected to a flasher, 

which causes each lamp to come on separately and then all 

together. The board at the right shows suitable reflectors 

for the different sizes of lamps with their cost. 

This display has been used about two weeks at this Commerical Vehicle.” 

writing, and an increase of lamp sales of about 15 per cent 
has resulted. The display is complete in itself and the 
economy of the use of the tungsten lamp so plainly brought 
out that those viewing the display are at once convinced. 

Publicity Committee of Electric Vehicle Association 
Starts Second Year’s Campaign. 

The publicity committee of the Electric Vehicle Associa- 
tion of America, through its chairman, F. W. Smith, of the 
Union Electrie Light & Power Company, St. Louis, Mo., 
has announced the details for the second year’s co-opera- 
tive publicity campaign. The interest in and the popularity 

of the pleasure and commercial electric is now reflected in 
the special sales activity exerted by central stations through- 
out the country as well as in the provisions that are being 

made to accommodate owners of electrics, such as estab- 

lishing charging stations and garages, catering especially 

to repair ane charging of electrics, and the employing of 

a battery expert to instruct owners in the care of batteries, 
ete. 

The prejudice against the pleasure electric due to some 

of its early faults is now worn away by the satisfactory 

service of the new models. The interest that has 

brought this type of vehicle to the front has already gained 

a permanent hold on vehicle users and dispelled the idea that 

the electric is a fad. A good shade of the credit in estab- 

lishing this publie confidence in the electric should properly 

be given to the association for through its publicity cam- 

paign of an educational nature the public has been given an 

assurance that the electric proposition has back of it sta- 

bility and success. 

It is the intention of the committee during its second 

year to make its advertising more specifie and a direct ap- 

peal to the purchaser, giving facts, figures and data with 

respect to the electric vehicle, both commercial and pas- 

senger. Two booklets will be published, “The Story of the 

Electric Pleasure Vehicle,” and “The Story of the Electric 

These will be in attractive form and 

“Mazda — 

Family. 

A 

j 

¢ 

ee | 

Lamp Dispuay OF ROANOKE Ratiuway & Evecrric Co. 
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will contain the names and addresses of those subscribing to 

the campaign fund. Each advertisement will include a 

coupon with provision for the party in interest to write for 

these booklets. Following receipt of request the name and 

adéress of the inquirer will be transmitted to those inter- 

ested in commercial or pleasure vehicles, a sthe case may be. 

Subscriptions to the association’s campaign are largely 

voluntary, coming from members of the Electric Vehicle As- 

sociation, manufacturers of electric vehicles and accessories, 

central stations and others interested. From the standpoint 

of those interested, the cause is one that will eventually 

bring a return exceeding the subscription many times. It 

therefore deserves the consideration of all, inasmuch as the 

momentum that the interest of last year has acquired must 

begin to show results in sales and financial assistance is now 

essential to develop the incustry rapidly and thus accelerate 

the returns. 

The 1912 Earnings of Central Station Companies in 

Georgia. 

We present here a table showing the 1912 earnings of 

the street railway, gas and electric companies of the state 

of Georgia, compiled by the state railway commission for 

its annual report which will be issued sometime in June 

of this year. From this data it is seen that the largest 

power, light, gas and street railway business is done in and 

of the Georgia Railway & Electric Company, the Georgia 

Power Company ané the Georgia Railway & Power Com- 

pany, for the reason that the last named company took over 

the others after two and one-half months of the year 1912 

had passed, this being explained in the note following the 

table. 

The companies in Georgia cities which taken together 

are doing the next largest business to that of the Georgia 

Railway & Power Company when compared on the same 

basis of operation as to character of business and range of 

territory, are located in the cities of Savannah, Macon, Co- 

lumbus, and Augusta. As shown by the following sum- 

mation of gross earnings secured in these cities and vicini- 

ties in light, power, gas and street railway business, the 

amount of business cone in dollars compares in the order of 

cities given, while the extent of electrical development and 

the intensiveness of operations is better shown by dollars 

per capita arrangement giving the following order of 

cities: Atlanta, Columbus, Macon, Savannah and Au- 

gusta. 

Gross EarNINGS PER Capita FoR 5 GeEorGIA CITIES. 
Dollars per 

Gross Population ‘Capita 
FOR ATLANTA. Earnings Total White Total White 
Georgia Railway & F'ower 

Co. and subsidiary Com- 
DRNIGS Terie. i taseina ue $5,567,919 154,889 102,860 $36.9 $54.2 

FOR SAVANNAH. 
Savannah HElectric Co. .... 747,058 
Savannah Lighting Co. ... 149,024 

> around Atlanta by t heGeorgia Railway & Power Company Savannah Gas Co. ......... 243°979 

and its subsidiaries. These inelude the Atlanta Northerr 1,140,061 65,064 33,784 175 33.8 

: . \ . FOR MACON. 
Railway, Decature Electric Company, Atlanta Gas Light  yfacon ook Lt Co... B54 742 

Company, Keorgia Power Company and Georgia Railway & Se ae ae rhea 
yen a Sa 3 Ley: q es Re five bia 

Electrie Company. In the table figures are given for business 930,012 40,665 22,510 228 41.2 
1912 BARNINGS OF GEORGIA’S STREET RAILWAY. GAS AND ELECTRIC COMPANIES. 

Gross Operating Net Deficits 
Earnings. Expenses Earnings 

*Abbeville Electric Light, Water & Power Company.....---+-++++.eee $ 3400.00 $  1,800:00 600.00 

Albany Power & Manufacturing COMpaNny......seeeeeeeeeeeeeesere eee 44,902.11 15,976.09 28,926.02 

Americus Gas & Blectric Company .........cseecsec cesses rece ecseseaes 50,009.41 34,681.45 15,327.96 

Athens Gas. Compaty 222. fo. coe vedic rics sess viee se cieessessrncess 30,742.78 20,542.29 10,200.44 

Athens Railway & Electric Company .........-- 214,663.52 71,589.98 143,078.54 

Atlanta Gas Light Company .....cscseeecceeceee eves creestteceeetteuees 825,849.22 401,505.32 424 343.90 

Atlanta Northern Railway Company ........sseeeesseere eerste ettances 188,488.75 103, 215.89 35,222.86 

Augusta-Aiken Railway & Electric Corporation .........-+ssseeeeeeeeee 483,888.46 219,446.71 264,391.75 

Central Georgia Power Company .......cceeceeeeerrer cere teeeertweenes 234,356.78 950,29 193,396.49 

Chattanooga Railway & Light Company .......sceseeseeee reece nenes : 22,738.77 16,688. 2’ 6,050.50 

Citizens Electric Light & Power Company ......--seeereeerreeeeetceues 25,495.86 20,293.88 5201.98 

City & Suburban Railway Company ...-...-.sseeeeee cere eter eee t eens 36,647.12 21,683.49 14,963.63 

Clarksville Railway COMPaNy .....-.ecsseceece eee eeereerreteteteenens 1,400.00 1,734.00 $ 334.00 

Columbus Power Company ....-.0.sccececncecccreressersrnereeeettsnves 249 951.04 62,791.83 187,159.21 

Columbus Railroad Company .......cceereccrecrccsrscccccccressrtevece 310,158.20 210,458.92 99,699.28 

xConsolidated Ice & Power COMPANY ...--.eeee ee eee rene enter eetttacace 44,521.44 41 376.55 8,144.89 

Covington & Oxford Street Railway Company ...-.-.ssseeseeeeee vanes 8,522.05 6,480.56 2,091.49 

Decatur Electric Light, Power & Water Company ....---+++-see+e.eeee 15,437.48 18,440.49 1,996.99 

Fairburn & Atlanta Railway & Electric Company ......-..sseeeee seen 27,622.38 15,707.88 11,914.53 

Gainesville Railway & Flower Company ...-eseeceeesreeeesereeerrvcens 385.304.3837 18,759.31 16,545.06 

Gas Light Company of Augusta ........sseeeee cece ete e eee e eet teeaes 118,517.18 73,889.76 44,627.42 

Gas Light Company of Columbus ...........eeee secre teen eee e etnies 43,492.06 29,927.37 13,564.69 

aGeorgia Power Company .....-seeeee cece errr ec ee cette cere tere tenes 20,938.01 4,396.19 16,541.82 

aGeorgia Railway & Electric Company ....-.-+.-esseee essere este eens 880,65 1.55 899,304.61 481,347.04 

bGeorgia Railway & Power Company 3;686,604.85 1,563,853.12 3,122,7851.73 

Kennesaw Paper Company ....-- eee eee cece cece eee c reer e renee en eens 11,6681 11.907.86 239.70) 

Lumber City Light & Power Company 3,140.00; 2861.00 279.00 

Macon Gas Company ......seeeeeeesees 140.914.91 89,417.76 §1,497.15 

Macon Railway & Light Company ....+-sesese reese rere 554,742.04 361,880.68 192,861.41 

Mutual Light & Water Company .......eeecereee cece ec eneeeee 98,431.44 AT 838.85 45 582.59 

North Georgia Transmission Company 3,973.44 5,120.00 1,146.56 

Oconee River Mills Company .....-. cece eres eee etter nce e cece cees 82,604.96 16,803.94 15,801.02 

Panola Light & Power Company ..ceeeeeeee cere cece ce cere neennnes 8,868.87 5,964.04 2,904, 83 

Putnam -MUHIG: ‘Gag. COs pie. ccleccilsaurmalewleleietsmalnn a bugielalele 6 eee seeinide's as tile 7,838.78 8,382.52 4,456.26 

Rome Municipal Gas Company ...sseeeeeee ce eeeeeer ners terse tees sees 25,421.24. 17.025.79 8.395.45 

Rome Railway & Light Company ......eeesee eet ee eee creer teen eee 190.779.35 107,792.72 82,986.63. 

Savannah Blectric Company ....-.ceeeeeee eect eee e tenet ee eeeees 747,058.26 512/218.07 284,840.19 

Savannah Gas Company ....-cccesee cece cere eect teeter seen ene eens 243,979.27 111.839.70 132.639.57 

Savannah Lighting COMPAaADyY ...-seseeeee crete etter eee reer eeeneees 149,024.03 138,900.31 10,128.72 

Tifton Ice & Power COMPANY ...- cess ceeeccreee eer ee eeer cree eeeetacnns 82,869.35 26,629.00 5.240 85 

Toccoa Falls Light & Power COMpPANY...+--+sssseeeeeerreeeee rete cues 12,900.00 4,980.00 7,920.00 

Towaliga Falls Power Company ..csseesreeeceree ec reeee esse essen ei caes 88 416,41 21,921.39 16,45. 02. 

eValdosta Lighting COMpPADY ...-seeerceeersseeeeee creer teee rece etsnnae 40,075.21 34,118.66 5,956.56 

Valdosta Gas Company ..- secs redenrccc certs neces sentences nsrer veces 12.398.88 11,042.20 1.356 68 

Valdosta Street Railway COMpany ........-ssecceee rece sseecesseeennaes 8,791.35 6,745.04 2,046,381 

Villa Rica Blectrie Light & Power Company 3.094. 06 2,628.72 465.34 

Ware County Light & Fower 'Company...... 78.213.29 TY ASS.83 345.54 

Wofford:Shoals Light & Power Company ....evscecsessereveeceeenrece 5,088.74 2,706.83 . 2381.91 

PPG ATTRIB oe Sia 3 0,sccsntorerausunsae Stier aqeiacaels taleraie re a winlsl ola g's elefarainit, Wein simle nyc dibse $9,998.490.38 $5,032, 242.97 $4.968 313.21 $2.065.80 

*Figures shown above only represent _operations from January 1 to July 7, 1912. on which latter date plant burned. x¥Figures 

represent operations from January 1 to July 31, 1912. 

properties subsequent 
& Power Company. bCemmenced operations March 18, 1912. 

to August 1, 1912. aOperations January 1 to March 17, 1912. 
eCommenced operations August 1, 1912. 

Company sold to Valdosta Lighting Company and that company operated 
Merged on that date with Georgia Railway 
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FOR COLUMBUS. 
Columbus Railroad Co, 310, 158 
SOTO DUS ody. 0. Wi. v5. ete 249,951 
Gas Lt. Co. of Columbus 48,492 

603,601 20,554 12902 293 46.7 
FOR AUGUSTA, 
Augusta-Aiken Ry. & Elec. 
OE dager! scutes 483,838 

Gas Lt. Co, of Augusta .... 118,517 

: 602,355 41,040 22648 146 26.5 
There were reported to the commission 48 street rail- 

way, gas, electric light and power companjes for 1912, be- 

ing three more than for 1911. Only four of the 48 com- 

panies showed a deficit for 1912 operation, while alto- 

gether a healthy increase was shown in both gross and net 

earnings for 1912 over 1911 by all of the companies, the 

following being the increases: 

Inerease 

For Groreta Compantss: 1911 1912 PrCi 
Gross Earnings ....$8,868,233.22 $9,998,490.38 V2.7 

Operating Expenses 4,455,017.97 5,032,242.97 13:0 

Net Earnings ..... 4,413,281.31  4,968,313.21 12.6 

The term “net earning” as referred to i nthe above table 

and figures and as considered by the state commission is the 

excess of the income over the operating erpenses. From the 

net earnings as given taxes, interest and other fixed charges 

must be deducted before the dividends are distributed to 

stockholders. 

Operative Costs of Electrical Wagons. 
The following statement covers the operative costs of 

’ electric delivery wagons in the service of the Commonwealth 

Edison Company at Chicago for a period of three years, 

beginning with January, 1909. Out of 43 electric wagons 

in use at the end of the three year period, December, 1911, 

only 30 are considered, the capacities of the wagons includ- 

ec in the report being as follows: Two machines of 800 

pounds; 4 machines of 1,500 pounds; 4 machines of 2,000 

pounds and 20 machines of 3,000 pounds. Nineteen of the 

cars referred to were equipped with Edison batteries, the 

others having lead batteries. 

The above figures show that the general expense inelud- 

ing supervision, wheel tax and state license and casualty in- 

surance is $16.48 per month and 2.1 cents per mile. The 

operating expenses including Criver’s salary, washing, oil- 

ing and minor charges for repairs, garage expense and other 

operating costs total $141.79 per month, or 18.3 cents per 

mile. The fixed charges including the interest at 6 per cent, 

taxes at 114 per cent, insurance at 2 per cent, depreciation 

at 10 per cent, total $30.72 per month, or 4 cents per mile. 

The fixed charges on garage, land and buildings are $5.90 

per month, or 0.8 cents per mile, making a grand total of 

$194.88 per month, or 25.2 cents per mile. 

Electric Plants and Telephones in Central China. 

According to Consul-General Roger S. Greene, of Han- 

kow, China, there are now three electric light plants at 

Hankow, one for the Chinese city and two (one of them 

very small) in the foreign concessions. There is a telephone 

service operatec by the German postoffice in the foreign 

concessions, and a Chinese telephone service in the native 

city. The Chinese telephone service connects with the neigh- 

boring cities of Wuchang and Hanyang. In Wuchang there 

is a small electric plant, mostly for official use, but a muni- 

cipal system is contemplated. In Changsha, the capital of 

Hunan Provinee, there is a fair electric light plant, and 

there is also a telephone system, though the latter is little 

used by private persons. 

light plant. 

plant. In both cities there are telephones, but no system 

that is in general use with any considerable number of sub- 

In Kiukiang there is no electric 

In Nanchang there is a small electric light 

seribers. It would be exceedingly difficult, if not impossi- 

ble, for a foreign company to get any public-service fran- 

chise, and the number of Chinese merchants with whom a 

joint Chinese-foreign enterprise could be conducted is still 

very small. 

| Dara on Opgratine ELecrric WaGons IN Service oF COMMONWEALTH Epison Company, Cuicaco, IL. 

Number A Mice peste of Wagons} Number | Oiland | Energy | General |_ Tire Battery Miles Were tides [PERLE 
wned |of Wagons} Other at 4c : Total .W.E Day per | in Service gh “sd Sone cal Sueciiee. |.per KWH Repairs |Expense}| Expense Traveled per Mile |. Wagon | per Wagon 

Company in Service 

ht 1 we Sees ee Bs 924 23 617 555 26.8 23.0 
need La Sache , 2 $2510) lea ces. 43.98 1197 "500 24.9 24.0 

Marth... 3 Sen eeeisiae™|\) 42.28: | 9 lesa eee meee 57.54 2329 1454 30.6 25:5 
Motil es terete onde 3 Sir t6.6010 |. 35.56 | -.< ccr  eemee ret e 52.16 2073 :429 26.6 26.0 

ay ree 3 Oe es ey ee ore Ge rons } chit 38.61 2215 -426 29.5 25.0 
Se ge ce i 3 See 2.00. |. 37.64 | _..>.ccnea ae 39.64 2269 1415 29:1 26.0 

Jere esata 3 SUaiieso%46 |0 92092" | °.5\eNerebl| een ere 92.38 3136 :422 32.3 21a 
1 pc aah ne ; 5 3121 $1.50] $74.90 | 154.99 3660 1420 28.4 25.8 
Genentech 5 5 7.59 1.50}17.06—Cr.| 63.13 4175 1423 32.4 25.8 
= cache ileal: i é 13.24 3025 |= e16e70)" |) 121-85 5080 1419 32.3 26.2 

x 6 6 28.39 207.25 39.74 411.14 5094 -422 34.0 25.0 
6 6 7 OB) Reaiarelerell) auaieevanayat 91.08 4119 -418 27.5 26.0 
8 8 186.56 123.00 26.81 422.27 4627 -419 25.4 22.5 

10 9 42.28 CE atomic Merete « 165.52 5353 -540 26.7 20.0 
10 8 211.83 117.51] 410.79 866.44 6620 -436 30.5 21.7 
10 9 57,050 1 islespet | Meee siete 216.16 7296 -443 31.1 23.4 
io 9 OL. 66 aurea 102.72 | 349.49 6995 -470 29.0 23.8 

184.22 64.00) aot 440.78 9919 -427 31.4 26.0 
29.11 290.64 2.78 58.29 9226 -494 30.7 25.0 
56.56 | seeccs 150.61—Cr| 131.99 9552 -452 30.2 25.0 

115.32 i 80.46 14.33 9888 -435 30.7 23.0 
153.84 317.50] 419.87 1185.17 10891 -452 30.5 24.1 
313.71 122.32 9.02 707.07 10762 -544 30.1 22.3 
318.31 176.04 9.14 836.57 10715 -612 28.8 22.0 
184.24 48.79} 213.06 936.67 10584 -553 28.0 23.4 
193.61 46.35} 301.99 844.27 9449 -635 26.4 oes t 
249.56 200.61) 132.83 908.48 12311 -587 Aree 25.0 
435.12 METZ Vinee es 921.37 12671 - 583 29.7 21.4 
279,01 96.27 98.83 968.57 14055 -491 31.9 22 2 
652.35 84.36] 730.82 1877.17 15171 -487 32.8 21.1 
194.41 122.03) 16.00—Cr.} 633.59 15197 547 33.1 20.9 
512.08 301.10) 1362.06° | 2548.50 17307 «475 32.8 22.0 
78,52 299.63|/205.85—Cr| 536.99 16589 464 33.6 19.0 

166.39 332.12) 113.46 988.56 19102 476 31.6 21.6 
481.77 416.68) 139.43 1645.83 19863 492 30.9 21.4 
316.67 267 .86 16.79 1265.90 20731 * 518 30.0 23.0 

Fy. $5566.27 |$3686.02/$4112.68 |$21.860.91) 320,838 

$13.44 $8.91 $9.93. $52.80 775 -495 30.5 22.6 

-Ic. 1 .3c. Cs ae | A ek Mera nc he 
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lished answers and discussions are paid for. 

ES ec 

Questi d A f Readers | 
= Readers are invited to make liberal use of this department for discussing questions, obtaining information, | 

opinions or experiences from other readers. Discussions and criticisms on answers to questions are solicited. 

However, editors are not responsible for correctness of statements of opinion or fact in discussions. All pub- 

WHAT IS MEANT BY UNBALANCED CONDITIONS. 
Editor Electrical Engineering: 

(369). Kindly explain in your columns what is meant 

by the term, “unbalanced conditions” in a three-phase alter- 

nating current circuit. Does it refer to unequal currents in 

the phases or to conditions when the phase voltages and cur- 

rents are not equally displaced with reference to each other? 

ish, 1G. 

WHAT LENGTH MARKS DIVISION BETWEEN LONG AND SHORT 

TRANSMISSION LINES FOR CALCULATION PURPOSES. 

Editor Electrical Engineering: 

(370). Kindly diseuss in your columns headed Ques- 

tions and Answers when a transmission line on account of 

its length must be considerd long and a more accurate 

formula used in ealeulations than for short lines. That is, 

at which length of line must the effect of inductance and 

capcity be considered. In the following ease to determine 

the size of wire, what formula would be used, and would 

this line be considered long or short for purposes of eal- 

culations? 2,000 Kw is to be transmitted 75 miles at a 

voltage of 30,000 over a 3-phase, 3-wire, 25-cyele transmis- 

sion line with wires spaced 18 inches, a power factor of 85 

per cent an@ a loss of 3 per cent. W.S. D. 

GENERATORS SURGE AND PUMP. 

Editor Electrical Engineering: 

(371). The writer has two generators that operate in 

parallel, one a 100 Kw., A.C., 2,300-volt, 60-cycle, 3-phase, 

32-pole machine carrying about 20 amperes per phase and 

direct connected to a Harrisburg 4-valve automatic 14 x 16 

engine running at 230 rpm. The other unit is a 75 Kw., 

A.C., 2,300-volt, 60-cyele, 3-phase, 28-pole machine carrying 

about 15 amperes per phase and direct connected to the 

same type of engine 12x14 running at 258 rpm. When the 

generators are synchronized, the current of the machines 

will surge and pump terribly. What can I do to remedy this 

trouble? V. K. Srantey. 

WHAT CAUSES THIS ACTION ON CABLE. 

Editor Electrical Engineering: 

(372). We have a 400,000 circular mil cable carrying 

direct current of 250 volts in the return air-way of our 

mines. Some time ago we cut the rubber insulation at dif- 

ferent points on these cables to attach weather proof sockets 
for lighting air-way. I now find that at these points that 

the entire outer layer of this cable, which is stranded, has 

een eaten through and it is in worse condition where frie- 

tion tape was put cn than where left bare at the joints. 

All of this corrosion is on the positive cable, the negative 

not being bothered at all. The negative side is grounded. 

Kindly explain the probable cause for this corrosion and 
what remedy can be applied to prevent further action. 

W. E. C. 

WHAT IS ECONOMICAL SIZE OF CONDUCTOR? 

Editor Electrical Engineering: 

(373). Please give a formula for finding the size of 

wire that will conduct 30-horsepower 400 feet by 3-phase, 

60-cyele, 110-volt current, power factor 80 per cent and a 

drop of 6 volts. Also show what is the most economical 

size of wire by considering the copper loss in the line and 

the investment that is necessary, showing the factors that 

must be considered to install and operate the line at the 

lowest cost to a generating station. Consider 220, 440 or 

any other economical voltage and show why it is selected. 

The writer desires to know the principle of the calculation 

so that any conditions that are not given may be assumed 

in the ealeulations. W. L. E. 

WHY DON’? MOTOR COME UP TO SPEED? 

Editor Electrical Engineering: 

(374). |We have installed a new General Electric motor, 

10-horsepower, 3-phase, 60-cycle, 220 volts, which refuses 

to come up to more than half speed on no load or any load. 

The motor is rated at 850 rpm and is used with a starting 

device in the line. What could cause this action? V.K. S. 

CONNECTIONS FOR POWER FACTOR METER. 
Editor Electrical Engineering: 

(375). ‘When two A. C. generators are run in parallel, 

where should connections be made for a power factor 

meter? Give diagram of connections and indicate those 

cases when such a meter is essential. R. E. W. 

_ Units for 25,000 Station—Ans. Ques. No. 328. 
Editor Electrical Engineering: 

Some of the points entering into the consideration of 

proper size for boiler and generating units in a central sta- 

tion as mentioned in question 328, where it is desired to 

provide capacity sufficient for future needs, will be as fol- 

lows: (a) Nature of the current to be supplied; (b) Pres- 

ent maximum and minimum demands; (¢) Probable rate of 

increase in demand; (d) Space available for location of 

spare boiler and generating units. 

(a). The nature of the eurrent to be generated will 

probably have as great a bearing upon the size of gener- 

ating units as any other one consideration. Where a portion 

of the load is to be distributed for residence lighting, an- 

other portion for street lighting and still other current for 

street railway service, the central station must either care 

for such systems separately or provide, in its substations, 

such frequency changers and motor generators as shall be 

necessary to supply suitable current for these demands. Six- 

ty-eycle A.C. current is best suited to the residence lighting 
demand, and may often be best generated as such at the 

central station. If desirable, however, 25 cycle current from 

the central station may be sent through frequency changers 

and the desired frequency obtained. For street railway and 
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street lighting service 25 eycle A.C. current from the central 

station will serve to best advantage with the aid of rotary 

converters at the substations for supplying the D.C. railway 

requirements. The nature and extent of the above require- 

ments must first of all be considered in determining the 

number and size of the generating units. 

(b). Assuming the station requirements to be such as 

to permit of the generation of all 25 cycle current, the size 

of the units will then be dependent 40 a large extent upon 

the maximum and minimum loads to be carried during the 

various hours of the day. The station load during the late 

night hours in a city of the size referred to will be very 

light, hence, for reasons of steam economy, it would be 

highly desirable to have one generating unit at least which 

may be operated at something like its rated capacity during 

these hours. Assuming a load curve as in the figure (which 

is based on a 30,000-Kw. station capacity), the station load 

factor is seen to be about 40 per cent, which may be taken 

as a good operating condition. A station with such a load 

would use a 2,000-Kw unit to good advantage during the 

night hours, while the load during the other hours of the ~ 

day would be cared for nicely by two 4,000 Kw units and 

two 10,000 Kw units. 

a4 000, 2-/0,000 
7-4,000> 1 Units. 

2-/0,000 7-10,000 4 
20,000 | 2.2 000 AW Units 

/-10,00 Oy 
* AWwlnits. 

/-4,000 ~» 4000 

8 
ol 

R /-10,000 
$ /0000 eease 
& /-4000 t /-4,000 BS : /-2,000 } /-2,000 < 410,000) Kew. Units 

5,000 
oy K W.Units /-2,000 

2, 
1-10 00084 Ont 

A Agta “nag 23#¢ 5 6 ee ange 

PossiBLE Loap Curve ror A 30,000-Kw Sration, SHOWING 

Capacity or Unrrs ror Carrying Loap. 

(c) The present demands of the station and the prob- 
able increase in load many be such as to call for more of 

the smaller sized units. This is something which cannot well 

be determined without familiarity with the existing situa- 

tion. The rate at which the station load is to increase must 

be estimated with reference also to the per cent of increase 

which has already occurred during the preceeding years, 

with a view also to the local conditions which will tend to 

increase this demand for current. 

(d). The available space in which it is desired to locate 

generating units in the power plant with reference to size 

of building and arrangement and number of auxiliary units 

will also have a more or less important bearing upon the 

size of the generating units which shall at first and eventu- 

ally be installed. 

In regard to present practice relating to the capacity of 

boiler units, here again local conditions will have an im- 

portant bearing. Where stokers and furnaces have been 

chosen of proper design to successfully burn the particular 

grade of coal which is most available in the vicinity, the 

modern type of water tube boilers may be operated in ex- 

cess of rating at all times, and with forcing, may be relied 

on to care for two kilowatts of turbine output for each 

boiler horsepower of rating. In other words, the above 

a 

30,000-Kw condensing station would require 15,000 horse- 

power of boiler rating. General practice would indicate 

that such a boiler installation should be made up of 500- 

horsepower units, of which there would then be thirty. 

Coal vs. Wood as Fuel. Ans. Ques. No. 359. 

Referring to question 359, one cord of dry pine weighs 

about 2,000 pounds, and is equal to 800 pounds of average 

soft coal, while the same amount of green slabs would be 

equal to about 680 pounds of coal. One cord of the green 

slabs at $2.25 would be equivalent to the amount of coal at 

$3.75 per ton that you would get for $1.28. A cord of the 

dry pine at $3.00 will give you the same amount of heat 

that you could buy for $1.50 if you bought coal. Hence, 

unless you can buy the pine for $1.28 and $1.50 per cord, 

it will be more economical to use the coal. 

E. H. Tenney (Missouri). 

Connections for Machines. 
Editor Electrical Engineering: 

It makes no difference whether the field rheostat is con- 

nected on the positive or negative side of the field coils as 

long as it is in the circuit. Neither does it matter in this 

ease on which side of the circuit the ammeter is placed since 

under normal conditions there will be exactly the same 

current flowing in the one as in the other. Ordinarily there 

will be no, excessive rush of current on closing the circuit 

of a D. C. generator with normal load. 

Cost of A. C. Generators. Ans. Ques. No. 345. 
Without entering into detail, the cost of electrical ma- 

chinery in general depends upon the size of frame upon 

which it is built. This is true whether it is a generator or 

a motor, or whether A. C. or D. C. For instance we may 
have a 2 H. P., 1100 rpm., a 3 H. P., 1600 rpm., and a 5 
H. P. 2500 rpm motor, all built on the same frame and there 

will be but a small difference in cost. 

The low speed machines are always the most expensive. 
Moderate speed are the most in demand, because the slow 
speed are expensive and the very high speed machines are 
subject to lubrication troubles and often require too high 
a speed reduction for the pulleys ané belt spans to be prac- 
ticable. Direct connected machines are always much larger 
and more expensive than belt driven machines of the same 
capacity and are used only where the buyers are willing to 
spend the extra money to be free from belting and shafting, 
ete. Herein lies the advantage of the steam turbine that 
it can use high speed alternators. 

Wattmeter Constant. Ans. Ques. No. 349. 

On the dials of old wattmeters we often find these 

words: “multiply by 5,” or “multiply by 10,” or other 

figures as the case might be. This is probably what is 

referred to by Davis B as the constant of the meter. The 
meaning is of course that the apparent reading is to be 
multiplied by this amount. Public service commissions have 
abolished meter dials with these constants, and now require 
that all meters shall be direct reading. 

There are other constants used. in testing meters, as the 

watt-hour constant, the watt-second constant, and the so- 
called “test-constant” used by the manufacturers of the 
meter in their formule. D. C. meters can be tested by 
the use of an ammeter, a voltmeter, and a stop watch, when 
the power represented by one revolution of the dise is 
known. A.C. or D. C. meters can be tested by an indicat- 
ing wattmeter and a stop watch in the same way. Both 
these methods are open to slight inaceuracies due to the 

Ans. Ques. No. 343. 
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fact that the\power lost in the shunt or the series coils of 

th emeter is included. The usual way of calibrating meters 

is with a portable rotating standard furnished 

by the manufacturers, with which the meters can be tested 

where they are used, as well as in the laboratory. For 

further information on meter testing, would refer the 

questioner to the “Standard Handbook for Electrical En- 

gineers.” A. G. Rakestraw. 

A Wattmeter Constant. Ans. Ques. No. 349. 

Editor Southern Electricians 

In reply to question 349, a wattmeter constant is a 

number by which the dial reading is multiplied to give the 

It is usually either marked on 

the dial or on the revolving dise. A reliable but rough 

method for testing recording wattmeters may be made by 

true reading of the meter. 

loading the meter with a specified number of lamps of which 

the power consumption per lamp is known. If a more ac- 

curate test is desired, the recording meter is usually checked 

by comparing it with a standard indicating wattmeter, or 

rotating standard. 

The meter is connected on a load of lamps, or other con- 

venient resistance, a mark made on the meter disc so that the 

revolutions may be easily counted and the revolutions taken 

for 40 to 60 seconds, the observer using a stop watch. An- 

other observer reads the standard instrument, the load being 

kept as nearly constant as possible throughout the test. 

The meter watts may then be ealeulated from the following 

formula: Meter watts = (3,600 R K)/T. 

Where R. = number of revolutions in T seconds; T = 

time: in seconds of R revolutions; and K = constant of 

meter. 

The actual watts are obtained from the standard meter, 

hence, the percentage by which the meter is correct is found 

by dividing the number of watts given by the formula by 

the number of watts given by the standard meter. If the 

meter is found to be incorrect it can be regulated by the 

damping magnet. Shifting the magnet in will cause the 

meter to run faster and vice virsa. Edward Odee. 

Why Did Motor Reverse? Ans. Ques. 350. 

Editor Electrical Engineering : 

The nature of the load might have been such as to cause 

the motor to turn backward when its power supply was 

crippled by the breaking of one of its wires, as it could 

then run single phase only. A motor with a purely single 

phase winding will run naturally one way as well as the 

other, depending only on which way it is given a start. It 

will not start of itself. 

If a three-phase motor is loaded lightly and one of the 

wires should be broken while the motor is running, the 

motor will then operate snigle phase and will continue to 

earry the load if the fuses will permit. If the motor is 

heavily loaded and the fuses are of the proper capacity, the 

two fuses carrying the load will blow. If there are no fuses 

to protect the motor it will continue to carry the load or 

will “lay down,” in either of which eases it will probably be 

badly burned. If, however, the load is heavy enough to stop 

the motor, and the reactive torque of the load is sufficient, 

it may, when the motor is stopped, turn it backward with 

force enough to bring it into synchronism with its single 

phase power supply, and if the reverse load was light 

enough, the motor might run this way indefinitely. Such a 

ease is, however, purely theoretical on the writer’s part, 

nothing of the sort having come under his observation. 

Such conditions might be fulfilled in the case of a motor 

driving a turbine pump, for instance. 

The writer has noticed on a hoist how the load the motor 

was- hoisting, would turn the motor backward if an open 

circuit developed in the motor wiring. There was no chance 

in this case, however, for indefinite action. Also, in the case 

of a 250 hp induction, motor driving an air compressor, the 

setting of the valves in the compressor was such that when 

the power supply of the motor was interrupted from any 

cause the compressed air, in the air receiver feeding back 

through the compressor, would run it as an engine and turn 

both the compressor and motor backward until the air pres- 

sure was exhausted or power supplied to the motor. 

Motor and Steam Engine in Parallel. Ans. Ques. 353. 

In a few particular instances coming under the writer’s 

observation some very satisfactory results were obtained 

by connecting a steam engine and motor, both to one line 

shaft. In one case the steam engine was used in this way 

to relieve a distribution system of peak loads. The line 

- shaft carried a load of 500 hp which could be carried by 

either the motor or steam engine alone. By properly set- 

ting the throttle, the steam engine could be made to earry 

any part of this load, keeping the ammeter needle of the 

motor cireuit at any desired position. There was no hitch 

of any kind in this method of operation. 

In another instance, where the steam engine had been 

replaced by electric power, the engine was still left in 

service to relieve the motor of oceasional overloads. The 

engine governor was set so as to throttle the engine at the 

normal speed of the motor, but would eut in when the 

motor speed tended to decrease by reason of an overload, 

and thus relieve the motor of the overload. The action 

was automatic, and the results were entirely satisfactory. 

Floyd S. Lorentz, (Montana). 

Engine and Motor in Parallel. 

Editor Electrical Engineering : 

Ans. Ques. No. 353. 

When two machines are operating in parallel they will 

divide the load in proportion to their capacities if they have 

the same regulation, but not otherwise. In the case men- 

tioned by W. T. S. the parallel operation would be good or 

bad, depending on the relative regulation of the two ma- 

chines. To illustrate, suppose that the motor has very 

close regulation (that is, the speed does not vary much with 

the load) while the engine regulation is poor due to the 

Then when the full 

load comes on the line shaft, it will slow up slightly and 

governor being not very sensitive. 

thereby cause the motor to take more current and the en- 

gine more steam, but the effect will be far greater on the 

motor because it is more sensitive to change of speed than 

In extreme cases the motor would take practi- 

cally all of the load and become overheated. 

the engine. 

This point may become clearer if we assume numerical 

values. Suppose we have both machines direct connected 

io a shaft of 300 r. p. m. normal speed. Suppose a'so 

that the motor speed at full load is 298 and that of the 

engine is 294. Then when the shaft is running at 298 

r. p. m. the motor is fully loaded and the engine is about 

one third loaded. Any further reduction in speed of the 
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shaft would result in overload and damage to the motor 

and since we must reduce the speed to 294 if we would 

utilize the full capacity of the engine, it is evident that it 

is not possible to load the engine without overloading the 

motor. If the engine should have the closer regulation 

the conditions would be reversed. In this case no damage 

would result, but the motor would be of very little service. 

To. get good service from the combination, we must ad- 

just the regulations of the machines until they are equal. 

The regulation of the engine depends on the governor con- 

struction and adjustment while that of a D. C. motor de- 

pends on the resistance of the armature circuit and the rel- 

ative value of the shunt and series fields, if compound. 

In general, increasing the armature cireuit resistance or 

the number of series field turns will make the regulation 

less close. The same effect can be obtained with an induc- 

tion motor by increasing the rotor resistance. 

To make the proper adjustments, the motor should be 

put in service with meters in circuit and readings taken at 

intervals during both light and heavy loads. Indicator 

cards should also be taken at the same time to determine 

the engine load and the relative loads of engine and motor 

noted. If the ratio of motor load to engine load remains 

constant, the regulation of each machine is the same but if 

one tends to take a larger part as the total load increases, 

then that machine has too close regulation. The regula- 

tion of the motor will probably be closer than that of the 

engine and the best way to remedy matters would be to 

make some changes in the engine governor. 

Sinee the speed of a synchronous motor is absolutely 

constant (varying only with the frequency of supply) such 

a motor could not well be used in parallel (mechanically) 

with an engine. T. G. Seidell, (Ga.) 

Motor and Steam Engine in Parallel. Ans. Ques. 
No. 353. 

Editor Electrical Engineering: 

There are periods in the growth of nearly every manu- 

facturing plant when a limit to the supply of driving power 

is reached and it is absolutely necessary to secure additional 

power from some other source to meet the demands of in- 

creasing loads. If the drive is electric, the matter is sim- 

plicity itself, as motors may be added along with the 

natural growth of the enterprise and the lack of power 

never reach an acute stage. However, with steam the ad- 

dition of machinery takes on a different aspect. The en- 

_gines and boilers may be pushed far above their rated 

capacity, but there is a limit to the endurance of any ma- 

chinery, and disaster must result from any excess over this 

limit. Frequently a steam plant, when a condition of 

acute overload is reached, is found to be far behind with 

orders, and it is almost suicidal to attempt changes in the 

boilers and engines which might necessitate a shut down. 

Many other reasons might arise why it would be inadvis- 

able to add immediately to the engine and boiler capacity, 

and yet the mill be greatly in need of additional power for 

continuous use or to assist over severe peaks. A similar 

ease is that in which the steam plant is adequate for all or- 

dinary operations but is not able to carry certain periodie 

overloads that occur from concurrent peaks on individual 

machines. 
A ease of the latter type was brought to the attention 

of the writer a short time ago and means of relief from 

several sources were investigated. It was found that A. 

C. electric power was available at reasonable rates and 

steps were taken to isolate certain machines, or groups, 

and use induction motor drives on these groups. However, 

it was found that excessive loads came at different points 

in the mill and of course it was not thought advisable to 

buy electricity at times when the steam power was suffi- 

cient of itself. Taking into account all factors of opera- 

tion and power supply, it was thought best to place. the 

additional electric power directly on the main line shaft. 

The question now arose as to what would be the operating 

characteristics of an induction motor belted to a line shaft 

operated by a steam engine. Although adverse to practi- 

eally all advice from other engineers, the writer placed in 

operation an induction motor on this steam driven line 

shaft, assuming the performance would be practically as 

follows: 

The motor would be belted on the shaft in such a pulley 

ratio that with the engine running under normal load, the 

motor speed would be synchronous and exciting current 

only would be consumed. The engine governors would be 

damped to such an extent that increase in load above nor- 

mal rating would decrease engine ana line shaft speed by 

an amount proportional to the slip of the motor, allowing 

a definite proportion of the peak load to be carried elec- 

trically. Assuming engine of 150 Hp, motor 50 Hp, the fol- 

lowing results would obtain approximately at varying load: 

Speed of line shaft 

Engine Motor Percentage Total Load 

150 Hp. 0 Hp. 100.00 150 Hp. 

160g 20. “ 98.44 tis) 2 

ia AQ“ 96.90 PANG) 83 

180 “ Ga 95.35 240 “ 

Thus allowing for the normal overload capacity of both 

engine and motor, we would expect a marked gain in the 

power available on peaks without undue strain on either 

prime mover and at only 4.65 per cent diminution in speed 

at the greatest load. Upion the above assumption, the writer 

placed the motor in operation and made quite a number of 

tests with ammeter, wattmeter and tachometer and in every 

ease found the motor to behave very nearly as would be 

expected. 

The only difficult feature of this method of operation 

is that of securing the proper damping effect on the engine 

governor as it passes from the normal full load rating to 

that of an overload. Of course the governor must be so 

adjusted that at no time and under no conditions of load, 

the engine ean drive the motor above synchronism as in 

that case mechanical power would be absorbed electrically 

and thrown back on the supply line. Contrary to predic- 

tions, there was no tendency toward “hunting” or an un- 

stable condition of balance between the two differing types 

of power. While the engine is running with full pressure 

in the boilers and under normal load, the motor consumes 

practically no current, but as soon as steam pressure drops 

or a peak comes on, the motor instantly assumes its pro- 

portionof the load, or in fact, about two thirds of the 

power required above the rated output of the engine, as it 

was designed to do. 

The shop consists of many machines each subject to 

violent overloads, consequently previous to the motor in- 

stallation the engine had been subject to very wide varia- 

tions in load. The motor assumes nearly all of this surg- 

ing since its installation and gives to the entire plant (en- 

eine included) a smooth, steady operation. On account of 
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the quickness of the electrie unit, the trip relays had to be 

set rather high, the motor taking a load probably double 

its rating before the engine governors could operate. These 

surges of current in the motor seem to have no detrimental 

effect however, and there is no sign of a distress or the 

least overheating. On one or two occasions, steam has been 

allowed to go down so much that the relays were tripped 

but otherwise there has been no interruption of service. 

A system as above outlined is particularly suited to some 

instances as the motor acts really as an auxiliary steam 

plant, ready to assume part of the load at any instant, and 

yet differing from the steam plant in that little expense is 

incurred while sufficient power is to be secured from the 

original unit. However, certain restrictions on this type 

of drive must be noted in this connection, namely: (1.) 

The frequency of the supply system must be constant, as 

one cycle variation on a 60 eyele current ‘means either an 

overloaded motor, if the frequency rises, or an overloaded 

engine if the frequency drops. (2.) The engine must be 

brought up to speed before current is thrown on the motor. 

(3.) An ammeter should be placed in cireuit permanently 

in order that the motor load may be noted at any time. (4.) 

Steam should be kept at very nearly constant pressure. (5.) 

It is preferable to use the motor on that end of the line 

shaft most distant from the engine to smooth out tortional 

and fractional strains and losses. (6.) If the motor is 

found to take more than its caleulated proportionate part 

of the overload, the engine governors should be changed 

accordingly. 

Basing his remarks on the above test, the writer sees 

no reason why a central station may not enter a new field 

of opportunity and lend assistance to many plants in which 

operating characteristics are similar to those noted, not only 

at an increase in revenue but with the hope of eventually 

securing electrical drive throughout the plant. 
D. R. Shearer, E. E. (Tenn.) 

Steam Engine and Motor In Parallel. Ans. Ques. 

No. 353. 

Editor Southern Electrician: 

In regard to running an engine and motor in parellel, I 

have never known of this scheme being tried, but if the en- 

gine is equipped with a good governor, and the motor has 

the same percentage of speed regulation as the engine, I 

ean see no reason why they should not run successfully in 

parallel. 

As an aid in determining whether or not the motor 

and engine speed correspond, assuming that the engine 

runs 250 revolutions per minute at full load, and 225 revo- 

lutions per minute at no load, then the speed regulation is 

2 per cent equals (5 X 100) /250. Assume the motor speec 

to be 1,000 revolutions per minute at full load, its speed at 

no load should be 2 per cent higher, or 1,020 revolutions. 

The next step is to proportion the pulleys according to 

speed of motor and line shaft. The diameter of pulley on 

line shaft should be (speed of motor diameter of motor 

pulley) -- (speed of line shaft) or the diameter of motor 

pulley should be (speed of line shaft diameter of pulley) 

-- (speed of motor). It should be understood that the 

motor ean have any speed, providing it has the same per 

cent of speed variation as the engine. 

If this should be tried, I would be pleased to learn of 

the result of it through the columns of Southern Electrician. 

Cc. A. Harmon. 

Lighting Equipment for Small Plant. 

No. 354. 

Editor Electrical Engineering : 

In answer to question 354 perhaps the following may 

be of some interest to C. R. K. - The size and kind of plant 

I would install in the town he mentions is as follows: Use 

only new, first-class machines of some standard make. Tn- 

stall a gas driven generator about 50 Kva, 2300 volts, three- 

phase. I would build my lines above the telephone lines and 

get in the alleys where possible. 

Ans. Ques. 

As for the lighting sys- 

tem, if for street lighting series incandescent is preferable, 

but in some factories ares are better. 

The best arrangement as to rates is to use the meter sys- 

tem with a minimum of $1.50 per month, charging 20 cents 

per kw hour for first ten kw hours, after that 15 cents. This 

may seem a little high to some but the writer has found the 

rate about right for a small town. It is difficult to make a 

flat rate if operating 24 hours in the summer. However, — 

for lighting rates the following are fairly good resident 

flat rates. First light $1.00, after this 50 cents per month. 

For business lighting, first light $1.00, after this 75 cents 

per month. The writer is not prepared to give a fair 

rate for street lighting as he handles this load in combina- 

tion with other power supplied the city. F.N. Irvin, (Tex.) 

Why Did Motor Reverse. 
Editor Electrical Eng/neering : 

Referring to your Question and Answer columns of the 

February issue, I would offer the following answers: Mr. 

W. C. B. asks why bis motor reversed. We assume that it 

was a constant speed induction motor of the squirrel cage 

rotor type. Assuming, then, that at the time of the break 

one of the two phases opened was at the same instant, at 

that point of the cycle when the magnetic energy had a 

maximum value, it at once becomes evident that the rotor 

will be left after the break with a certain definite polarity, 

with respect to the particular phase under consideration. 

With speed and load conditions such that when this polarity 

comes into the field of the still active phase, the polarity of 

that phase for the instant is such as to produce a torque 

counter to the original direction of the rotor rotation, it is 

evident that there will at once be a tendency for the motor 

to reverse due to the counter toque. If then the above men- 

tioned conditions are in proper phase relation with respect 

to each other, as pointed out, and the action is sufficiently 

strong, the motor will reverse. There are undoubtedly other 

means by which this peculiar phenomenon could occur. 

Ans. Ques. No. 350 

3-Phase Motor on 3-Wire Circuit. Ans. Ques. 352. 

The motor would have no torque, and therefore would 

act practically as a short circuit, either burning itself out at 

once or blowing out fuse. 

Motor and Steam Engine in Parallel. Ans. Ques. No. 353. 

Install a motor slightly larger than the overload on the 

engine. Have pully ratio such that belt will be slack on both 

sides when motor is running at its no-load speed. Furnish — 

a compound starter so that by varying the excitation of 

the motor field its speed will tend to increase, thereby caus- 

ing it to take load from the engine. 

William Mangum (N. Y.). 
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Work of the Western Electric Company in Restora- 
tion of Telegraph, Telephone and Electric 

Light Service After Recent ‘Floods. 
The results of the recent Omaha tornado and the floods 

in Ohio and Indiana have tested electrie service to the ut- 

most and destroyed millions of dollars of equipment. The 

first unusual demands for special service came to the West- 

ern Electrie Company from tornado-stricken Omaha where 

the telegraph and telephone lines were seriously interfered 

with. The company was notified that 8,000 poles, 25,000 

eross-arms, 100,000 pins and 32,000 feet of telephone cables 

ranging in size from 25 pair to 400 pair, were immediately 

needed. The southern demand found the organization keyed 

up for a quick response, and on the day the order was 

placed, 20 carloads of poles, 100,000 pounds of copper wire 

and all of the above cable went forward. The company’s 

stoek of 25,000 cross-arms at Minnesota transfer was drawn 

upon, the poles went forward from the yards in Michigan 

and the balance of the equipment from the Chicago stock. 

The next e¢a!l was for cable for the Chicago district, for the 

Western Union Company. This emergency cable, to the ex- 

tent of 235,000 pounds, went forward at once by express 

from New York, almost every through passenger train leav- 

ing the east for Chicago up to the time traffic was sus- 

pended being pressed into service to carry its quota of this 

eable. 

In the meantime, the floods began to make themselves 

felt in Indiana and Ohio, where, within a few days, not 

only telegraph and telephone service, but electric light, 

street railway and railroad service was completely demora!- 

ized. Again came the call for emergency line material. First 

of all, the company’s stocks of cable, cross-arms, wire and 

line construction material of every description located in its 

distributing houses at Cleveland, Pittsburgh, Indianapolis 

and Cincinnati, were drawn upon; and then the outlying 

houses were notified to be ready with their assistance when 

it was needed. Complete stocks were available at Boston, 

New York, Philadelphia, Richmond, Atlanta, Kansas City, 

St. Louis, Minneapolis and Dallas—these houses constituting 

a chain of reserve depots surrounding the stricken district, 

while further west were the other distributing centers of the 

company which might also be called upon to help. Mean- 

while, it was seen at the company’s executive headquarters 

in New York that, with all these reserve stocks depleted, 

they must be immediately replenished. Accordingly, tele- 

graphic orders were issued to send east from Washington 

50,000 cross-arms, and requisitions were placed upon the 

company’s sources of supply to increase the stock of copper 

wire available for shipment to upwards of over a half a 
million pounds and for the drawing of several hundred thou- 

sand pounds of copper wire and the furnishing of from 

five to ten million teet of rubber-covered wire and outside 

distributing wire. 

It was expected that, following the subsiding of the 

waters, there would be like demands upon the company for 

reserve telephone exchange equipment. The first of these 

* ealls came in as expected early but the company 

was ready with men and apparatus to meet this 

The first call on the New York 

office was on the morning of March 31, when word came 

phase of the emergency. 

to move a force of telephone installers and switchboard 

material with the greatest possible speed to Marietta, Ohio, 

where the lower floors of the Bell Telephone Exchange 

building had been flooded to the ceiling, the terminal and 

power equipment completely submerged and telephone serv- 

ice entirely suspended. Before the day was over, tools and 

material were in transit on taxicabs to the afternoon Balti- 

With this material 

went a number of men with the Superintendent of Instal- 

more & Ohio express for Wheeling. 

lation. Their numbers were augmented by others from 

Philadelphia, Pittsburgh ané@ other Pennsylvania points, 

and on noon of April 1 the entire party in motor boats, 

which had been chartered for the occasion, started down 

the Ohio river for Marietta, this being the only means of 

approaching the stricken district. 

The dispatch with which this particular case was handled 

by the Western Electric Company in performing its part 

in the restoration of the telgraph and telephone service of 

the country is a compliment to its organization and methods. 

The Silk Cord. 
The Electric Development Association of Boston, Mass., 

is meeting with decided success in the publication of their 

organ, “The Silk Cord,” devoted to popularizing the use of 

electricity. Of the last issue 40,200 copies were distributed 

among the various central stations now members of the 

association in New England. The price made to these com- 

panies is 4 cents per copy or 5% cents per copy mailed post- 

paid to lists of addresses furnished. This cost is made possi- 

ble through the co-operative nature of the organization, the 

manufacturers and jobbers paying a part of the cost. “The 

Silk Cord” is ably edited by Zenas W. Carter, secretary of 

the association. 
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High Tension Switch Operation Under Winter 
Conditions. 

One of the most diffieult tests with high tension dir brake 

switches, is to determine the effect of sleet or ice. Severe 

s'eet storms are rather infrequent, and when they do occur 

it is often difficult for the switch manufacturer to get on 

the scene in time to secure essential data. The obvious 

next best thing to do is to duplicate as nearly as possible 

the effects of a severe sleet storm as affecting the switch 

operation and the accompanying illustration shows a switch 

used in such a test. This switch is of the 3-pole type, man- 

ufactured by the Delta-Star Electric Company, Chicago, 

Ill., mounted on a temporary 4-pole structure, although in 

actual service installations, but two poles are necessary. 

Turee-PHasE High Tension Switch UNDER 

Severe Ice Conprrions. 

With a temperature of 25 degrees above zero, and wind 

velocity of 25 miles per hour, as recorded by the weather 

bureau, a heavy spray of water was directed on the switch 

for approximately 214% hours. The ice deposit secured was 

iG 

very heavy and resulted in many long icicles extending 

from the insulator petticoats to the channel iron switch 

mounting. The operating mechanism connecting the three 

rotating switch arms is located within the central channel 

Fie. 2. SHowine Action or Contacts BreaKkinG Ice. 

iron mounting base and therefore was not affected by the ice 
formation—only the exposed elements being coated. 

Under the conditions illustrated in Fig. 1, the flash-over 

occurred at potentials from approximately 51,000 to 57,000 

volts. This, value was somewhat variable, due to the fact 

that as the voltage was raised and leakage began, the icicles 

would begin to melt and stream. During the test a spray 

of water was kept playing on the switch, thus keeping the 

ice wet. The combination of ice formation, streaming 

icicles and steady water drizzle was probably equal to the 

worst winter conditions. 

After the break-down or voltage tests were completed, 

the switches were operated by closing and opening the 

swinging arms, thus breaking the ice at both the’ main and © 

auxiliary contacts. Fig. 2 shows the action of the main 

and arcing contacts. It will be seen that the main contact 

has opened the arcing contacts still remaining in cireuit and 

in position to take the arcing or burning incident to final 

opening. 

Obviously, the problem of carrying capacities, voltage 

break-downs, clearances, etc., are relatively simple, as this 

simply depends on spacing, size of contacts and the type of 

insulator used. The real problem in outdoor switches is to 

adopt a construction which will meet the conditions, as pre- 

sented by severe winter service. Additional tests on this 

type of switch will be conducteé in the near future and 
the results obtained used in further developments. 

New Lamps for Street and Suburban Cars and Mine 
Locomotives. 

A line of lamps for electric railway, steam and mine 

locomotive service has been announced by the KEsterline 

Company, of Lafayette, Ind. 'The lamps are of the glass 

reflector type similar in construction to those made by this 

company for penetrating fog in marine service and market- 

ed under the trade name of “Golden Glow.” 

The design and construction is said to differ radically 

from other existing types, in that the reflector, instead of 

being a metallic or an enameled surface as is commonly 

used, consists of a molded plate glass parabola, ground 

accurately to size and shape, then polished and silvered 

like a French plate mirror. The glass is given a greenish 

yellow color which is about the color of molten gold. It 

has long been recognized in light house and marine work 

that a golden-yellow light will penetrate fog and mist to 

a much greater degree than will a white light. The use 

of the special reflector also renders the light from the lamp 

much less dazzling since it removes the actinie rays from 

the light, rendering it soft and mellow. Experience shows 

Tue Goupen Guow Heap Licur. 
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that, not only is the light much less dazzling to pedestrians, 

but it is also less fatiguing to the motorman or the engi- 
neer. 

The lamps as designed for street railway, interurban, 
electric and steam locomotive service are built in two types. 
Fig. 1 illustrates the hood type lamp, designed for mount- 
ing on top of the ear or locomotive. In the dash type of 

lamp, a part of the lamp is recessed into the surface on 
which it is mounted. The housings for the reflectors are 
of metal, and the glass parabola is securely held in place 
with no possibility of its becoming loose or damaged. The 
illustration shows the lamp wiih the bulb removed, standard 

spherical incandescent bulb being used with a standard Edi- 
son base. 

The lamp body is ventilated in such a manner that while 

water and dust cannot enter, it permits of a ready dissi- 

pation of the heat, so the lamps will not sweat. On ac- 
count of the great efficiency of the reflector, the heat as well 
as the light, is reflected so the front glass will not remain 

coated with snow or ice in even the coldest weather as the 

reflected heat keeps the glass free from snow and ice. The 

wires are led into the lamp at the rear, from below, through 
a length of iron conduit. In the hood type lamp this 
conduit is eut to a given length, but in the dash type, an 
opening is left so the regular wiring conduit can be led 
to the lamp. 

The Simplex Wiring Computer. 
Electrical engineers and wiremen will appreciate the 

wiring computer which the Simplex Wire & Cable Co. 

has recently devised. The computer is mounted on stiff 

thick celluloid of a convenient pocket size. It consists of 

a circular slide rule particularly adapted for wiring caleu- 

lations. By a single setting of the computer the following 

results may be obtained: The size B. & S. gage of a wire 

is readily determined by setting the dise to correspond to a 

given distance of distribution for a desired voltage drop and 

the current which the wire is to carry; or given the size 

B. & S. gage, the current to be carried and the distance of 

transmission, the resulting voltage drop may be read 

directly upon the computer. In like manner, the current 

may be found at one setting for a desired voltage drop 

with a definite sized wire and distance of transmission. 

Finally, the distance to correspond to specific conditions 

of voltage drop, the current and size of wire may be found 

by a single setting of the dise. The setting of the disc is 

very simple and directions for attaining these four Gifferent 

results are given explicitly at the foot of the ecard. Much 

laborious figuring is avoided by its use. On the reverse side 

of the pocket guard are handy tables of wiring data and 

table of decimal equivalents of fractions of an inch. Any- 

one who desires one of these wiring computers may secure 

same by communicating with the Simplex Wire & Cable 

Company, 201 Devonshire Street, Boston. 

Century Invincible Motors. 
The Century Electric Company, of St. Louis, Mo., has 

recently developed a line of split-phase motors which will 

be known under the trade name of “Invincible.” These 
motors have been designed to suit small power motor de- 

mands in the industrial and domestic fields where the char- 
acter of the apparatus does not require a motor of as heavy 

starting torque as possessed by the repulsion induction mo- 

tor already developed by this company. The design of 

these motors hhas been liberal so that they can render a sat- 

isfaetery service when surrounded with other than the most 
favorable conditions. 

This line of motors is built in the clutch and clutehless 

types, the latter being designed to develop a statie torque 

equal at starting to that of full load, requiring four or 
five times full load current to do it. This type is adapted 
to apparatus where a starting torque in excess of full load 

is not required as in fans, blowers and centrifugal pumps. 

The clutch type will start a heavier load than the clutchless 

type, but requires the same starting current. A three-piece 

centrifugal clutch is so arranged that when a predetermined 

speed is reached this clutch expands and engages with a dise 

on the motor shaft. In the overload capacity of the motor, 

the momentum of the rotor and certain slippage of the 

clutch, an advantage is possessed that enables the starting 

of a load requiring considerably over full load torque at the 
start. 

The stancard winding is for 110 volts, a motor of this 

design being suitable for a voltage between 104 and 115 

volts. Other voltages can be furnished as well as motors 

wound for frequencies between 25 and 140 eyeles. 

The Westinghouse Ozonizer. 

The value of ozone as an air-purifying agent has now 

become established, the particular fields of application be- 

ing in offices, clubs, school rooms, churches, theaters, dwell- 

ings and similar places. Ozone is also said to be a preserva- 

tive against mould and putrefaction in foods, and in pul- 

monary diseases to give relief and often effect a cure. The 

ozone oxicizes the various animal and vegetable substances, 

attacks bacteria and germs in the air, rendering the air ster- 

ile and healthful, a fact that makes the ozonizer particularly 

useful in hospitals, dispensaries and operating rooms. 

WESTINGHOUSE OZONIZER. 

The ozonizer shown here consists of a step-up trans- 

former, tubes for generating the ozone, and a regulating 

switch, all contained in an easily portable case. The func- 

tion of the transformer is to raise the voltage of the supply 

circuit to that required by the ozone generating tubes. These 

tubes are of glass of special construction, having an outer 
coating of metal made to adhere closely to the glass by a 
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special process. The inner wells of the tubes are lined with 

a metal mesh which forms the ozone generating surface. The 

outer coating is connected to one terminal of the high-ten- 

sion winding of the transformer, ané the inner coating is 

connected to the other high-tension terminal. The uneven 

distribution of potential by the metal mesh on the inside of 

the tubes produces a large number of tiny brush discharges 

which generate ozone. On top of the case is a knurled knob 

connected to the regulating switch located inside the case, 

which is connected to the generating tubes in such a man- 

ner that, by turning the knob to the positions indicated on 

the dial, the number of tubes in operation may be regu- 

lated from one to four, with a corresponding change in the 

unit of ozone. 
The ozonizer is designed for connection directly to the 

lamp socket, as it only takes 18 watts at maximum produc- 

tion. Its operation is practically noiseless, so that it can be 

left running in the sleeping room without the slightest dis- 

turbance. Although the voltage is stepped to a high value, 

the circuits are so thoroughly insulated and all exposed 

metal parts are electrically connected together, so that no 

difference of potential can exist between them even though a 

part of the circuit should become grounded on the case. 

The ozonizer described is made by the Westinghouse 

Electric & Manufacturing Company, East Pittsburgh, Pa. 

P. & S. Keyless Socket. 

The illustration presented here shows a new keyless 

socket of Pass and Seymour design, embodying their inter- 

changeable feature, the shade holder groove permitting its 

A New P. & S. Keyuess Socxer. 

use with proper shade holders. It is a socket designed to 
stand much wear and tear and exposure to fumes and 

gases. 

An Historical Exhibit of Telephone Apparatus. 

An exhibit of historical and modern telephone appara- 

tus and electrical supplies has recently been inaugurated 

at New York by the Western Electric Company. The ex- 

hibit is in three sections. The historical section shows the 

development of the telephone from its earliest stages up 

to the present time. The smoked glass records of sound 

waves made by Alexander Graham Bell, in 1874, using 

the human ear as a transmitting diaphragm and thus prov- 

ing that diaphragms would transmit sound waves; parts of 

Bell’s original telephone of 1876, mounted to make a com- 

plete model, and numerous instruments showing the gradual 

improvement in design, are exhibited to great advantage in 

large glass cabinets with placards giving a description of 

each article. Included in the historical collection, which 

is composed partly of apparatus loaned by the American 

Telephone and Telegraph Company and partly of Western 

Electric apparatus, are the switchboards used by Mr. Bell 

in opening the New York—Chizago line in 1892, and the 

receivers and transmitters used at the opening of the New 

York-Denver line in 1911. 
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ALABAMA, 

BIRMINGHAM. A proposition has been submitted to the city 

council by the Birmingham Water & Light Co., to furnish the 

city with electrical energy for primary power, 24 hour service, at 

one cent per Kw. hour and 6 mills for secondary power during 

nine months in the year. 

BIRMINGHAM. The National Power Co. has been incor- 

porated with a capital stock of $1,000,000 by W. W. Wallis, Pres; 

ident; M. J. Harper, Secretary; and W. B. Burton Treasurer. 

BIRMINGHAM. The Alabama Power Co. has issued a state- 

men* outlining the capacities and locations of the eleven dams 

which will be constructed of a size to develop 1,227,000 horsepower 

for distribution by transmission lines throughout Alabama. 

GAINESVILLE. The Board of F'ublice Works has awarded 

contracts for the construction of an electric light plant and ex- 

tensions to water works system to J. B. McCrary Co., Engineers, 

of Atlanta. The work will cost about $9,000. 

MONTEVALLO. The Montevallo Ice & Light Co. has been 

organized by Brown Bros. Lumber Co. 

TUSCALOOSA. It is said that a contract for construction of 

a power plant for the Birmingham, Tuscaloosa Railroad and 

Utilities Co., at Tuscaloosa, has been given to the General Elea- 

trie Co. The project will involve an expenditure of about $5,- 

000,000. IF. S. Morris; of Morris Bros., Bankers, is at the head 

of the railroad company. 

FLORIDA, 

DAVENPORT. C. C. Farmer of Davenport, G. Klink, Adam 

Schoeberlin, and I. I. Goldsmith of Aurora, Ill., have organized 

a company to be known as Davenport Light & Ice Co., and will 

establish an electric light and ice plant together with a bottling 

works for carbonated beverages. 

PENSACOLA. ‘The Pensacola Electric Light Co. is to make 

extensive improvements to its power plant and street railway 

systems. 

PENSACOLA. The city council has appointed a committee to 

investigate the cost of installing a municipal electric light 

plant. A. E. Langford is city clerk. 

ST. PETERSBURG. W. W. Barton of Tarpon Springs, has 

made surveys for an electric railroad from St. Petersburg to 

Indian Rock. 

GEORGIA. 

ATLANTA. The Franklin Light & Power Co. has been or- — 

ganized with a capital stock of. $150,000. This company ‘will | 

operate a transmission system and supply electrical energy to © 

towns in Franklin, Hart, Madison, Jackson and Elbert counties. 

The offices of the company will be in Atlanta. 

ATHENS. The Athens Railway & Electric Co. is extending 

its lighting system throughout the city and will shortly install 

a 1,000-Kw. turbine in the steam plant. 

AUGUSTA. The hydro-electric plant to be constructed at 

Stephens Creek by the Augusta-Aiken Railway & Electric Corp., 

is to have a power house building of steel and concrete 58 x 89 

feet to cost approximately $20,000. The entire cost of equip- 

ment will be around $80,000. 

CONYERS. A development to be constructed on the South 

river near Conyers, by the Panola Light & Power Co., is to cost 

about $60,000. The dam will be 600 feet long by 25 feet high and 

cost $25,000, the power house about $10,000 and the equipment 
being of a capacity to develop about 1,000 horsepower. The date 

for bids has not been announced. 

ALBANY. ‘The Albany Transit Co., C. W. Rawlson, presi- 

dent, recently organized, has completed 4 miles of track, a new 

substation and will operate from pay\as-you-enter Brill one-man 

cars. F'ower is to be purchased fro mthe Albany Manufacturing 

Co., and be used through a 200-Kw. flywheel motor generator 

set in the new substation. The system has cost about $64,000. 

The engineering and construction work was in charge of H. 

W. Foote, formerly with the engineering organization of the 
Eastern Tennessee Power Company, at Cleveland, Tenn, The 

System will be in operation about May Ist. 

LaGRANGE. A substation and distribution system will be 

installed at LaGrange by the Columbus Power Co., of Columbus, 

Ga., an expenditure of about $35,000. 

ROYSTON. The water rights, partially completed plant and 

franchiseowned by J. B. McCrary & Co., of Atlanta, are to be 
turned over to the Franklin Power Co., for 1494 shares of stock. 

sei 
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WAYCROSS. Application has been made to the state rail- 

way commission for issuing $180,000 in bonds by the Ware 

County Light & Power Co., of Waycross, Ga. The proceeds of 

$50,000 are to be used for the purchase of a 500-Kw. steam tun- 

bine with a battery of three boilers, the remainder to pay out- 

standing indebtedness. 

KENTUCKY, 
PADUCAH. The Kentucky Southwestern Railway, Light & 

Power Co., plans to construct a power house and two substa- 

tions. The cost will be approximately $160,000. W. A. Calhoun 

is consulting engineer and F. M. Smith general manager at 

City National Bank Bldg., Paducah, Ky. 

LOUISVILLE. The city council and mayor have approved 

ordinances granting a new natural gas franchise and authorized 

a merger of four electric and two gas companies. The consolit 

dation will be made and be under the management fo H. M. 
Byllesby & Co., of Chicago. The properties to be combined, it 
is understood, are Louisville Gas Co., Louisville Lighting Co., 
Geo. H. Fetter Lighting and Heating Co., Standard Gas & Elec. 
tric Co., and Mississippi Valley Gas & Electric Co. 

LOUISIANA, 

SHREVEPORT. A. T. Curtis, general manager of the Shreve- 

port Division of the Southwestern Gas & Electric Co., has stated 

that the damage done to the power plant recently will be re- 

paired. 

MISSISSIPPI 

HATTIESBURG. Improvements will be made to the power 

plant and distribution system in Hattiesburg, by the Hatties- 

burg Traction Co., a Doherty property of which C. Z. Stephens 

is local manager. An 1800 turbine with condenser and cooling 

tower also switchboard equipment, additional power and feeder 

lines and a 200-Kw. railway generator will be installed. 

NORTH CAROLINA. 

DURHAM. (The Henry L. Doherty Co., of New York City, 

has purchased the controlling interest of the Durham Traction 

Co., which operates an electric lighting and ice plant and the 

railway system in Durham. R. L. Lindsay is to remain as man- 

ager. 

ROCKFISH. An electric light plant is contemplated by the 

Raeford Company to be installed in Rockfish and supply elec- 

trical energy in Lumberton. 

SPENCER. ‘The city will vote on May 6th to issue $50,000 in 

bonds for an electric light and water works system. 

ST. PAULS. Tt St. Pauls Light & Flower Co. has been in- 

ecorporated with a capital stock of $50,000 by Opie Odom, Z. M. 

Odom and John W. Baggett. A hydroelectric development of 

100 Hp. will be constructed. 

WINSTON-SALEM. It is said that the controlling interest of 

the Fries Manufacturing and rower Co., of Winston-Salem have 

been purchased by the Southern Power Co., of Charlotte, N. C., 

the former company operating light and power plant and street 

railway systems in Winston-Salem. 

WILMINGTON. The ‘Tide Water Power Co. is to erect a 

substation at Winter Park and install a 500-Kw. rotary converter 

and fransformer in its Wrightsville Beach Station. 

SOUTH CAROLINA, 

CAMDEN. \Plans are now complete for the construction of 

an electric light plant and water works system,sthe cost of the 

electric light plant being estimated at $35,000 and of the water. 

works $80,000. R. W. Mitcham is engineer. 

TENNESSEE, 

NASHVILLE. Plans and estimates of costs of structure 

have been prepared by the Board of Engineers for improving the 

Mussel. Shoals Section of the Tennessee River for navigation 

combined with water power. Three dams are planned between 

Flornce and Decatur, Ala., the first to have a head of 6414 feet, 

the second 35.feet, and the third 35 feet. A power house is to 

be provided with each dam, it being estimated that approximate- 

ly 105,000 horsepower will be developed. Proposals are now be- 

ing received from parties who desire to co-operate in the com- 

bined water power and navigation development and these pro 

posals will be received until June 24th at the U. S. Engineer 

Office at Nashville, Tenn., by the Louisville Gas & Electric Co. 

ROGERSVILLE. The Hydroelectric Power Co., recently in- 

corporated, is soon to start work on a water power development 
four miles east of Rogersville. 

TEXAS, 

GALVESTON. An ornamental street lighting system is to 

be installed to cost approximately $14,000. 57 ornamental lamps 

carrying five lamps are to be used. The system will be installed 

on the boulevard and the work done by Max Levy. 

SAN ANTONIO. The San Antonio Gas & Electric Co. and 

San Antonio Traction Co. have prepared plans for extensions 

and improvements to their system which will call for an ex- 

penditure of about $300,000. The traction company will expend 
about $200,000 for the purchase of new street cars and double 

tracking of its present line. The remaining amount will be used 

to improve the electric lighting system aud make extensions to 
gas mains. 

PERSONALS. 
RANDOLPH TROY general specialist on ozonators for the 

General Electric Company has recently made an extensive trip 

throughout the south investigating conditions and making ar- 

rangemen‘s for the exploitation of ozonators. He speaks high. 

ly of the co-operation and hospitality extended him by southern 

central stations and is enthusiastic over the possibilities from 

the fact that a large number of managers are awake to the 

load the ozonator furnishes. Some of the European countries 

are doing an annual business of several million dollars in air 

and water purification by means of ozone and have been actively 

engaged in such pursuit for a number of years. In this coun- 

try the ozonator business is rapidly increasing in the east and 

west with every indication of the south following close in their 

footsteps. The ozonator is now a well developed piece of ap- 

paratus and excellent results attend its use in almost any place. 

Messrs CHAS. F. HOWE, CHAS. CALDWELL, of Macon, 

Ga., and C. D FLANIGEN, of Athens, Ga., have just returned 

from a trip to Panama where considerable time was spent in 

investigating the engineering features of the canal. An enjoyable 

and profitable trip is reported. 

MR. EARL F. SCOTT, who for the past four and one-half 

years has been in charge of the engineering department of the 

Atlanta office of the General Fire Extinguisher Company and 

been responsible for the design and installation of power plant 

equipment and automatic sprinkler and fire protection work, has 

recently resigned to accept a position as assistant to the Southern 

manager of the Griscom-Russell Company with offices in +he 

Candler building, Atlanta. This company acts as manufacturer 

and engineers for engines, condensers and other power plant 

equipment. Mr. Scott’s training and experience ably fits him 

for his new position. He was born at Marshall, Texas, Dec. 

81, 1874, remaining there until 1897, during which time he served 

an apprenticeship in patternmaking and drafting in railway 

shops. He left Marshall to enter Vanderbilt University at» Nash 

ville, Tenn., graduating in mechanical engineering in 1903. After 

graduation he traveled in the north for various steel companies, 

later becoming connected with Kilpatrick and Johnson, consult- 

ing engineers of Jackson, Miss., doing drafting and construc- 

tion work ‘in connection with sewer systems and water works. 

After 18 months with this firm, he went with A. M. Locket 

and Company of New Orleans, as mechanical engineer and dur- 

ing the four years with this firm designed and had charge of 

the construction work of a number of southern power plants, 
irrigation systems and water works. He resigned this position 

to become mechanical engineer for the Black & Laird Con- 

struction Company of New Orleans and take charge of the work 

on the New Orleans Purification Plant. After finishing this work 

he came to Atlanta as mechanical engineer in charge of the en- 

gineering department of the General Fire Extinguisher Company 

as above mentioned. 

MR. L. S. MONTGOMERY who for the past four years has rep- 

resented the National Metal Molding Company in the South as 

district manager, with headquarters in Atlanta, has been trans- 

ferred to the home office at Pittsburgh, and given charge of the 

sales work in Pittsburgh territory, including the states of 

Ohio, West Virginia and Eastern Pennsylvania. This promotion 

has come to Mr. Montgomery as a reward for his earnest and 

Aggressive sales work in the South where, as the first representa- 

tive of the company in the territory, he has built up the business 

from practically nothing to one of the largest among competing 

companies. Mr. Montgomery is a Southerner by birth and an 

ardent booster. He has identified himself with every Southern 

interest that tends to promote the electrical industry, and through 

his success as a promoter, has gained a wide acquaintance. 

Mr. Montgomery is reigning Apollo of the present Jovian Con- 

gress, and probably the best known young member of the order in 

the South. Every one who knows of his activity and success in 

placing Jovianism in the South on the highest plane will regret 

his transfer. Due to his connection, however, and the present 

Jovian organization for which he has been largely responsible in 

the South, it is certain that his influence will remain with us, 

even though his headquarters are now outside our territory. He 

will, it is understood, for some time, have general supervision 

over the Southern sales district, which will call for his attention 

from time to time and an occasional trip, so that his hold on the 

Order in the South and his other friendly connections in this ter- 

ritory will not be completely severed at once. 

Mr. Montgomery will be succeeded as Southern manager of the 

National Metal Molding Company at Atlanta by his brother, who 

has acted as his assistant for the past year. The assistant of the 

Atlanta office associated with Mr. F. 8. Montgomery will be G. 
M. Stout, who for the past six years has been connected with the 
Atlanta office of the Westinghouse Electric and Mfg. Co. 
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MR. H. G. SCOTT, who for some time was district manager 

of the Shelby Lamp Works of the General Electric Co., with 

headquarters at Atlanta, Ga., later commercial engineer for the 

Central Georgia Transmission Company, and all the time golf 

champion of the South, has hecome a benedict. The luck lady 

was (Miss) Jane Barnette, of Atlanta. The many friends of 

Mr. Scott in the South, we are sure, wish: he and his bride the 

richest of blessings over many long and happy years. Mr. Scott 

is at present manager of the Virginian F'ower Company, at 

Charleston, West Virginia. ; 

OBITUARY. 

MR. PHILIP DIEHL, after whom the Diehl Manufacturing 

Company of Elizabeth, N. J., was named, passed away at 9:30 

April 7th. Mr. Deal’s life has a marked influence upon 

electrical industry, his first connection with electrical matters 

being in the year 1879. Tis initial developments in the electrical 

field were worked out by him in a little laboratory which he had 

rigged in the cellar of his house, where he was seriously handi- 

capped by his inability to obtain such supplies as were needed, 

and obliged to obtain them in such form as they could be had 

and working them himself into the forms necessary for his ex 

periments. In 1884, at the Franklin Institute Exhibition, Mz 

Diehl exhibited a dynamo with movable air gap features which 
awakened a great deal of interest at that time and in the same 
year was awarded the bronze metal by the American Institute 
for special merit of his electrical apparatus then developed. Mr. 
Diehl was vice-president of the Diehl Manufacturing Company 
although in the later days of his life did not take an active 
interest in the company's affairs. 

INDUSTRIAL ITEMS. 

THE MULLERGREN ENGINEERING COMPANY announce the 
enlargement of its engineering staff to such an extent that it is 
better prepared than ever to engineer extensions and improve- 
ments, design and construct electric light and power plants, hy- 
dro-electric plants, street railways, gas plants and water works. 
Special investigations can also be made as to operation of any of 
the above plants. 

THE H. W. JOHNS-MANVILLE GO. announce the removal of 

their Newark office to 239 Halsey street. Their new office and sales- 

room is located on the ground floor of a modern building, right 

in the heart of the city’s business center. With a floor area of 

4,000 square feet, ample space is afforded for the display of a 

varied line of asbestos roofings, packings and pipe coverings, 

brake lining and auto accessories, fuses and protective devices, 

Frink lighting fixtures, ete. 

THE H. W. JOHNS-MANVILLE Co., following a long-estab- 

lished custom, has assembled its 600 or more salesmen, as well as 

the department managers, in annual conventions on various dates 

from January 2 +o February 8, at Milwaukee, Boston, New York, 

Philadelphia, Pittsburgh, Cleveland, Chicago, ‘St. Louis, New Or- 

leans, San Francisco and Toronto. The object is to learn more 

about the products which they sell. One by one about three hun- 

dred products of this concern were taken up and their advantages 

over competitive products pointed out to the salesmen by special- 

ists in each line. A week’s time was devoted to each of these 

conventions, with a banquet at the close as a fitting ending. 

THE ATLANTIC INSULATED WIRE & CABLE CO. has re- 

cently issued a booklet giving new list prices, from fourteen cent 

to twenty-four cent base, inclusive, and freight additions on the 

Dolphin brand new code wires and cables for 600-volt service. 

his list is known as the new universal code list adopted by a 

large number of manufacturers in the interest of uniformity at the 

request of the general consumers, contractors and supply houses, 

many of whom have already incorporated it in their catalogues. 

With the copper market as variable as it has been recently 

chis booklet, covering the various basis. enables buyers to have 

constantly before them a complete range of prices without await- 

ing receipt from the manufacturers of a new list each time 

the copper base changes. The booklet is ready for distribution 

and will be sent upon request. 

THE HEMMING MANUFACTURING CO. announce that ow- 

ing to the increasing demand for their heat-resisting molded in- 

sulation in the West, and to meet the needs of their numerous 

friends and customers, Mr. B. A. Appleton has been appointed 

Western sales engineer, with headquarters in Suite 1654 Mon- 

adnock Block, Chicago. ’ 

THE THOMPSON ELECTRIC CO., of 337 Superior avenue, N. 

W., Cleveland, Ohio, has increased its capitalization from $10,000 

to $50,000 to provide for the increased business which this com- 

pany is doing. Mr. A. J. Thompson is president of the company, 

and already well-known to this trade. Mr. Charles E. Pope, sec- 

retary and treasurer, was formerly mechanical engineer with the 

National Malleable Castings Company, of Cleveland, and he will 

add strength to the organization. The company will manufacture 

the Thompson automatic safety cut-out hangers for are lamps and 

large Tungsten units and clusters, and will put upon the market 

very shortly a high voltage series cut-out hanger for street light- 

ing. 

. 

UNDERWIRTERS’ LABORATORIES, INC., has secured ten 

thousand square feet of additional land adjoining its holdings 

on East Ohio street, Chicago, and plans to extend its present 

buildings to provide additional space for hydraulic and chemi- 

cal laboratories and offices. ‘This follows the recent completion 

of a special building for tests of structural methods and ma- 

terials and will give the institution a total ground area of 26,- 

600 square feet, a total floor area in buildings of 45,000 square 

feet and a yard. space of 9,000 square feet. Vhe year 1912 showed 

an increase of 50 per cent over 1911 in the volume of business 

handled. ‘When the present extension is completed the plant 

will represent an expenditure of $175,000, this amount having 

been contributed by the stock fire insurance companies. 

P. & 8. SOCKETS. Bulletin No. 766 issued January 2, 1913, by 

Pass & Seymour, Inc., shows now it is possible to make 24 

P. & §S. sockets from 15 parts. 

THE ENGINEERING DEPARTMENT of the NATIONAL 

ELECTRIC LAMP ASSOCIATION, Cleveland, Ohio, have issued 

in four-page form a chart designed to facilitate the solution of 

problems ‘in general illumination. Given the intensity of illumina- 

tion required, the color of the walls and the dimensions of the 

space to be lighted, by referring to the chart one is able to select 

the most desirable size of Mazda lamp, and the spacing of units 

to give satisfactory results. 

This chart will be found a convenience by lamp people who 

have oceasion to do specification work in illumination. Copies 

can be obtained from the engineering department mentioned 

above. 

SO rt eee 

Electrical Devices 

» Recently Passed by Underwriters ~ 
These devices and materials have been examined 

under the specifications given in the National Elec- 
trical Code and working in practice, and are approved 
by the Underwriters Laboratories, Incorporated. 

_———— 0 es) se 

CABINETS, 

KFRIE ART METAL CO. Erie, Pa., 

proved Feb, 25, 1913. 

HAMILTON SHEET METAL WORKS, Hamilton, Ohio. Stand- 

ard cabinets. Approved Feb. 26, 1913. 

Standard cabinets. Ap 

TROY ELECTRICAL C©O., 193 Rive rSt., Troy, N. ¥. “Teco” 

sheet metal cabinets ‘built-up’ and “formed” types. Cast iron 

eabinets with porcelain base. Cut-outs or combined cut-outs and 

switches. “Approved Feb. 28, 1913. 

CONDUIT BOXES. 

PRATT CHUCK CO., Frankfort, N. Y. “Pratt” pressed steel 

outlet boxes with galvanized or enameled finish. Approved Feb. 

11, 1913. 

STEEL CITY ELECTRIC CoO.,, Pittsburg, Pa. Pressed steel 

boxes. Approved Feb. 4, 1913. 

FLEXIBLE CORD. 

IMPERIAL WIRE & CABLE CO., Montreal, Canada. Mark- 

ing. Two-yellow threads cabled with copper strands. Ap- 

proved Feb. 12, 1913. 

SIMPLEX WIRE & CABLE CO., 201 Devonshire street, Bos- 

ton, Mass. Marking: One red thread parallel with conductor 

between rubber insulation ond braid. N E Code 1911. Approved 

Feb. 6, 1913. 

PANEL BOARDS. 

TRIO MANUFACTURING COMPANY, 2424 Third avenue, 
Rock Island, Ill. Standard panel boards. Approved Feb. 4, 

1913. 

RHEOSTATS. 

ALLIS CHALMERS CO., Norwood, Ohio. Grid type rheostats 

for use with A. C, apparatus. Motor-starting rheostats for in- 

duction motors and speed regulators for same. Approved Jan. 

21, 1913. 

SIGNS, ELECTRIC. 

A. & W. ELECTRIC SIGN CO., Prospect 

streets, Cleveland, Ohio. Signs of standard requirements. 

proved Feb. 20, 1915. 

FEDERAL ELECTRIC CO., Lake and 

Chieago, Ill. Signs of standard requirements. 

19, 1913. 

GREENWOOD ADVERTISING CO., (Western) Los Angeles, 

Cal. Signs of standard requirements. Approved Feb. 4, 1913. 

SOCKETS, STANDARD. 

BENJAMIN ELECTRIC MFG. CO. 128 S$. Sangamon street, 

Chicago, Tll. Benjamin brass shell sockets, keyless and twin. 

Also porcelain shell sockets for mogul-base lamps, keyless. Ap- 

proved Feb. 21, 1913. 

and West Third 

Ap- 

Desplaines streets. 

Approved Feb 
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Public Service Commissions—Investors and the 
Public. 

No one who has carefully traced the various twists and 
turns of public service commissions now in existence can 
refrain from placing to their credit one thing and one 
important thing, which does now and will later on,in an 
increasing degree, benefit the corporations with which they 
deal. We refer to the investigations of operations and 
revenues and forcing the placing of security issues in none 
but a proper manner. This not only safeguards the publie 
against any but the legitimate enterprise, but it gives to 
those companies deserving it, the degree of confidence they 
are entitled to. The public service commission was once 
considered by the public service companies as an unneces- 
sary evil forced on them, yet where the former has been 
properly made up, its activity ineluded a goodly amount of 
common sense and the latter giveu the proper co-operation, 
such a commission has proved itself to be a benefactor to 
the industry and to the individual corporation under the 
cover of apparent antagonism. The place for this type of 
regulating commission in the affairs of the central station 
as related to the consumer, is therefore now established 
and it is against all others not included in this class to 
which objections are directed. 

Another important result of commission agitation has 
been the presentation of much data of great value. This 
data is made available to the investor and has been largely 
secured through hearings on franchise, security issues, and 
rate regulation matters. The printed opinions of evimmis- 
sions in rate and security issue cases usually contains full 
details in relation to accounts, finances, and property val- 
ues, and on this account lend themselves to valuable com- 
parisons. The reports of decisions together with monthly, 
quarterly, and annual franchise statements and reports tend 
to place security values on a foundation of facts. They 
tend also to eliminate the possibility for financial manipu- 
lation and speculation of the nature that has reflected un- 
favorably in the past on some few corporations. Further 
reliable data is always available for publie inspection in 
such form as corporation papers, franchises, mortgages, 
deeds, leases, maps and other documents referring either 
to railroad, street railroad, gas and electrie properties. In 
short, the commission of the sort we have mentioned has 
formed an unbiased source of information on public utility 
operation and financing, the nature and accessibility of 

which lends it to certain studies that tend to set aright in 
the minds of those interested, any objectionable points 
which coming from the corporations themselves might not 

be received with as much confidence. 

Probably the next important step in commission regu- 

lations of benefit to all concerned, is the bringing about of 

more uniform and scientific accounting systems. This has 

solved many a problem for not only every type of public 
service company, but any other private or municipal com- 
pany whose operations may in any way be similar. It has 

enabled organization heads to find certain leaks that have 

No. 6 
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previously existed unnoticed. Further, it has enabled one 

company to compare its operations and finances with other 

successful and non-suecessful companies and has enabled 

them to derive valuable deductions tending toward im- 

provement. While these conditions have been secured by 

the corporation, the whole matter has reverted again to the 

publie and the investor and has given reliable information as 

ito the financial basis of any corporation and a means for 

judging as to whether or not it is rendering a fair service 

at a fair price. j 

There is yet, however, a further work for these ¢om- 

missions in ¢o-operation with the government. There are 

no complete and detailed statistics on the earnings, capi- 

talization, and ‘so forth, of all public utility corporations 

that can be relied upon as up-to-date. The United States 

Census Bureau has gathered excellent data in connection 

with street railway and interurban railway, electrie light 

and power companies for the period between 1902 and 

1907, but this material was in the process of publication 

until 1910, during which time it had become obsolete. Only 

approximate comparisons can now, therefore, be secured 

from the information available, other than that from com- 

missions, for public service corporations are growing and 

expanding beyond all prophesied extent year by year and 

thus destroying any dependence on averages taken from 

any data more than one year old. What we need is more 

just public service commissions and a further co-operation 

of the census bureau with them in a presentation of general 

data representing the conditions of the country at large and 

along those lines now found advisable through public service 

commission activity. 

The Chicago Convention. 
The thirty-sixth convention of the National Electric 

Light Association is, at the time these lines are being read, 

in session at Chicago, its birthplace and a city that may 

well be proud of the honor and event, now a prominent part 

of its history referring to electrical affairs, made possible 

by 87 men who selected it as the first meeting place for 

conceiving of and bringing into being what is now the 

largest engineering and commercial organization in the 

world. Whether for this reason or because of it and other 

natural advantages combined, Chicago seems to be a favor- 

ite meeting place for N. E. L. A. conventions, the coming 

meeting making the seventh held there, with New York in 

next place, with five conventions to her credit. The order 

of Chicago conventions are as follows: First, 1885; ninth, 

1889; twenty-first, 1898; twenty-third, 1900; twenty-sixth, 

1903; thirty-first, 1908, and thirty-sixth, 1913. 

With the association gathering in its members in in- 

creasing numbers year after year, and the convention at- 
the 

5,000 mark, the great problem of accommodation of these 

members and guests at a convention is being faced, and 

there is some gossip of selecting a suitable place to regularly 

hold the annual meeting. In this connection, however, there 

has been some suggestion by Southern central station men, 

which we heartily endorse, that the South should have the 

honor of a convention in the near future, this suggestion 

referring first to 1914 and second to 1916, since the 1915 

convention will be held on the Pacifie coast. The possi- 

bilities for a permanent meeting place seemed to be in favor 

of Atlantic City, N. J., where it is possible that the next 

convention will be held if the requests of Southern members 

cannot be considered at this time. 

tendance increasing in proportion, now well passed 

As usual, Monday, June 2, the first day of the conven- 

tion, is to be given over to registration, arrangement of ex- 

hibits and a reception to the president in the evening. 

During the following four days, there will be in all nine- 

teen sessions, on an average of five each day with the ex- 

ception of Tuesday, when there will be four. At these 

sessions, 93 subjects will come up for presentation and 

discussion, making the program one full of hard earnest 

work for four solid days. It is presented on page 276. 

All the committees are hard at work on final arrange- 

ments at this writing, ané all seem to be of the same opinion 

that the convention is one to compare most favorably with 

the best of those that have passed and besides add some-. 

thing to the already interesting pages of the association his- 

tory. With Mr. Samuel Insull, of Chicago, chairman of the 

local entertainment committee, John F. Gilchrist, L. A. 

Ferguson, G. H. Atkins, H. L. Monroe, H. E. Niesz, 

G. B. Foster and E. A. Edkins working on other ar- 

rangements, those essential features that go with strenuous 

convention work are assured of completeness. 

Referring to accomplished association work, two im- 

portant things among others have been a decided suecess, 

namely, the remarkable strides in membership and formula- 

tion of plans for the fostering of the industry, and placing 

it in its proper position in public opinion. The first 

makes possible the universal benefit of public utility organ- 

ization, and the second a means of building for the future. 

In regard to association growth and its. future, we quote 

Holton H. Scott, chairman of Committee on Organization 

ofthe industry, from a letter to Electrical Engineering, as 

follows: 

“The National Electric Light Association now ¢om- 

prises practically every central station company in the 

United States and Canada of all cities of 25,000 and over. 

In addition to this, it has a very creditable representation 

in foreign countries, such as Mexico, South America and — 

Japan. This membership also includes many of the larger 

manufacturers of electrical apparatus and appliances, and 

the electrical trace journals. The membership was original- 

ly composed of central stations only, but after a time it 

was deemed wise to take into membership the manufaectur- 

ing companies and technical publishing companies. The 

next step was the creation of the individual membership, 

which membership comprises the employes of central sta- 

tions or manufacturing companies, and following this came 

the company and geographical section movement. 

“The growth, as far as numbers are concerned, has 

resulted largely from the creation of the company sections. 

It is almost necessary that any central station company 

have some sort of an association to which all employes” 

of the company are eligible, and the company section of 

the National Electric Light Association fulfills this need. 

All subjects presented to these various sections are sent to — 

the central office and as a result of the company ané 

geographical section work, the various committeemen of 

the association are in close touch with the industrious 

and thinking men of the industry who contribute to these 

sections. 

“The National Electric Light Association is now one 

of the largest co-operative technical associations in the 

world, and the results of its work have probably more to 

do with the development of the eleetrical industry than any 

other one factor. 

any other association for it aims to cover the general field 

in connection with the problems of the central station 

Its work does not conflict with that of 
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now and always have been, most liberal in contributing to 
the work of the Association. 

“Tt is expected that the Chicago convention this year 
will be the greatest convention in the history of the Asso- 
ciation. The program covers a very wide field embracing 
general, hydro-electric, accounting and commercial subjects. 
The officers of the Association have reason to believe that 
the attendance this year will be not less than six thousand.” 

In regard to relations with the publie and other matters 

of importance to come before the Chicago convention, we 

present herewith an interview by one who through his 
various and suecessful experiences as a central station man, 

is authorized to speak and clothe his remarks with author- 

ity. Mr. George Williams, general inspector of the New 

York Edison Company, president of the Association of 

Edison Hluminating Companies, past president of the N. 

K. L. A., and present chairman of the Publie Policy 
Committee, says: 

Frank M. Tarr, Present Nationa Huectric Licht 

ASSOCIATION. ‘ 

and the legitimate encouragement of the manufacture of 

apparatus and appliances to extend the service of the 

central station. 

“The growth of the association in the last few years 

has been quite remarkable. The saturation point has cer- 

tainly not been reached. It is a peculiar fact that many 

of the smaller stations, which would be most benefited by 

membership, are not as yet members of the Association. 

My reason for saying that the smaller stations derive the 

most benefit is that through membership these companies 

could obtain the advice and experience of the larger com- 

* panies who naturally have in their employ men who are 

experienced in every branch of the industry, and who are 

Houton H. Soort, Seconp Vicre-Presipent N. E. L. A. 

AND CHAIRMAN COMMITTEE ON ORGANIZATION OF INDUSTRY. 

“The Chicago convention will probably be the largest 

association meeting we have ever had, for Chicago is a very 

popular convention city, and in addition there is the enor- 

mous Company Section in the city. Further, a splendid 

feeling of co-operation exists, and the life and activity of 

the Commonwealth Edison Company and the other interests 

condueted by Mr. Samuel Insull will all lend to the attract- 

iveness and importance of this convention. 

“The matters to be chiefly considered at this time, in my 

judgment, are those whieh will aic in throwing our central 

station industry into the most complete state of harmony 

with enlightened public opinion. As an industry we should 

see to it that our employes are treated in the most liberal 

and fair manner; that in their work they are safeguarded 

against industrial dangers, and that sanitation in various 

forms should be adequately proviced. 

“Another very important question for the industry is 

that it should keep acquainted with the more important 

J. B. McCauu, First Vice-Presipent N. E. L. A. decisions of the Publie Service Commissions and secure 
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the fairest interpretation of those decisions, that we may 

find ourselves in accurate alignment with public opinion 

and desire and the law, as expressed through these regu- 

lating organizations. On the other hand, we should en- 

deavor in every proper way to confine regulation to the 

field of regulation, and not permit it to extend into the 

domain of management. There is a distinetion in this, 

and probably the rights of our member companies in this 

direction will be recognized by the public, just as the pub- 

lic wishes to have its rights recognized and adequately 

safeguarded by the corporations. 

ARTHUR WILLIAMS, CHAIRMAN Pusiic Poticy COMMITTEE. 

“Probably the Chicago convention will give more at- 

tention than ever before to the economic importance to all 

concerned of combining lighting and power plants with 

street railway plants. The pioneer work in this direction 

was done in Chicago, under the direction of Mr. Insull. 

It has developed there to a larger extent than anywhere 

else, and in all probability the significance and value of 

this combined service will be impressed upon our indus- 

try at this meeting, and, we hope, upon the electric railway 

industry, more than has been possible in the past. 

“Another matter of the utmost importance at this time 

is the question of accounting regulation through the Public 

Service Commissions. Many mistaken views exist for in- 

stance on the question of depreciation. The Accounting 

Section will undoubtedly give to it the attention that this 

question deserves. 

“Another matter of importance is the fair allotment of 

value to a public utility corporation’s intangible as well as 

tangible assets. There seems to be a tendency to inventory 

these properties, the matter having gone perhaps further 

in the steam railway field than any other at the moment. 

Effort should be concentrated upon securing adequate pro- 

vision for intangible as well as tangible property. The 

former may cost a very large percentage of the latter. 

In various phases it is of definite value to the public and 

any inventory of a utility corporation’s property should 

make fair allowance either for good will, or for organiza- 

tion or for the corporation as a going concern, thus placing 

a premium on good and efficient management. 

“Of great importance also is the question of franchises. 

How rights of this kind about to expire within compara- 

tively limited periods are to be protected is of great im- 

portance. Many favor the substitution of the indeter- 

Cuicago N. E. L. A. HeapQuarTerS—EL Mepinan TEMPLE. 

minate franchise, to be operated so long as good service 

at fair price is rendered and, if withdrawn by the munici- 

pality, to be done so only with the purchase of the property 

at a fair appraisal. 

“The best thought of the industry, it would seem, should 

be concentrated upon these various questions and doubtless 

material progress will be made at the convention in these 

directions.” 

E. C. DEAL, PRESIDENT AND ORGANIZER OF SOUTHEASTERN 

Section or NatTionaL Exvecrric Ligut Association. 

As outlined in a recent issue of Electrical Engineering, 

the newly formed Southeastern Section of the 

Association has made special arrangements to attend the 

convention in larger’numbers than ever before, representa- 

tives planning to be present from all the states which the 

section covers, namely, Georgia, Florida, Alabama, North 

and South Carolina. President Deal advises that the spe- 

cial train to be known as the Magnolia Special, starting 

from Atlanta, will carry a large majority of the delegates 

to the convention and that in case some arrive after it and 

desire to use it for the return trip, such arrangements can 

be secured. The Southeastern section has every prospect 

ofa rapid growth with such boosters and able support- 

ers as the present president, E. C. Deal, vice-president and 

general manager of the Augusta-Aiken Railway & Elec- 

trie Corporation, and past presidents, J. S. Bleecker, mana- 

ger of Columbus Power Company, ane Wm. Rawson Collier, 

contract agent of the Georgia Railway & Power Company, 

of Atlanta, together with many others who have the work of 

the section seriously at heart. 
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Power Houst anp Dam or Goat Rock HyprogeLectric DEVELOPMENT OF CoLUMBUS Power Co. 

The Generating System of the Columbus 
Power Co., Columbus, Ga. 

Written Exclusively for ELEctRIcAL E'NGINEERING. 

BY D. H. BRAYMER. 

A Description of the Goat Rock Hydroelectric De- 

velopment and Transmission System. 

HE city of Columbus when classified according to the 

application and diversified use of electrical energy 

stands second among cities in the state of Georgia, while 

in population it ranks fifth. The cireumstances which have 

attended the growth of this city have caused it to become an 

industrial center and the location of an interesting elec- 

trical generating.and distribution system. In the city and 

its vicinity, there are in operation at the present time, five 

generating stations with an ultimate capacity of 40,350 

kilowatts of which 17,850 is installed. This system is op- 

erated by The Columbus Power Co., organized in 1905; 

the Columbus Railroad Co., as one of its customers, oper- 

ates a street railway system and distributes energy for 

light, power and heating in the city of Columbus. Of the 

five separate plants owned and controlled under lease by 

the company, four are located in Columbus proper, and 

inelude three water power stations of a combined capacity 

of 8,600 kilowatts and a reserve steam plant of 1,750 kilo- 

watts. The capacity represented by these stations has been 

added gradually as the demand for light and power has 

required, this demand increasing very rapidly during the 

past few years on account of the large number of textile 

mills and other manufacturing establishments that have 

-been connected to the lines. An idea of the arrangement of 

the generating and distribution system and the transmission 

lines is given in Figs. 1 and 2 

GENERATING STATIONS AT COLUMBUS. 

The important generating station of the company located 

in Columbus is known as the North Highlands Plant or 

Station No./1, and contains five 1,080 Kw. Stanley generat- 

ors, operating at 5,500 volts, and one Westinghouse 1,500 

Kw.—11,000-volt generator. This is a water power station 

constructed in 1901 under the direct charge of W. S. Lee, 

now chief engineer of the Southern Power Company. This 

was the first large dam built in the South ané constructed 

under most favorable conditions due to floods. Adjoining 

this station is another water power station from which 90) 

Kw. is secured. A view of Station No. 1is shown in Fig. 

3. Station No. 3 is known as the City Mills station, from 

which 800 Kw. is secured by lease. Station No. 4 is a 

steam plant ecntaining a 1,500-Kw. Curtis turbine, held in 

reserve, as well as a 500-Kw. motor generator and a 250- 

Kw. steam driven G. E. generator, supplying the street 

railway system. A view of this steam station is shown in 

Fig. 5. The Goat Rock hydroelectric station to be de- 
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GENERATING. FLoor Nortu HigHuanps Station— 

No. 1. 

scribed herein is known as Station No. 5, and at present 

thus making the 

niGemo: 

has a generating capacity of 7,500-Kw., 

total capacity mentioned above of 17,850 Kw. 

A particularly interesting power load is carried by The 

Columbus Power Company on account of its diversified 

character, consisting of twelve cotton mills in Columbus, 

two in Newnan, Ga., one in LaGrange, Ga., one in West 

Point, Ga., each using from 400 horsepower to 3,000 horse- 

power. Besides these plants there are operated in Colum- 

bus, fertilizer factories, brick and terra cotta pipe plants, 

cotton oil mills, show case factories, sash, door and lumber 

mills, and a waterworks system. This load is in ad@ition 

to the street railway service and the retail lighting service 

and small power service in the city of Columbus. An ad- 

ditional load is also carried, made up of lighting service and 

numerous small industries in towns and cities through 

which their transmission lines run, the principal of these 

being Newnan, West Point, Grantville and LaGrange. 

Crry Mruus Station SHOwING Harty Type oF HyproeLectrric Design Sriut in Use. 
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On account of the early types of equipment in the City 
Mills station mentioned above, its design as a water power 

development is interesting. There are in this station six 
water wheels of 200 hp capacity each, working under an 

effective head of 10 feet. The wheels are of the vertical 

Single runner type made by James Leffel and Company, of 
Springfield, Ohio. 

a rope drive to a 300 kw. 2-phase 60-cyele, 2300 volt Gen- 
eral Electric generator, this unit being installed in 1911. 

Two of them are connected through 

Fig. 5. Generaror Foor or Corumpus Steam Sravion— 

No. 5. 

The remaining four whee’s are geared direct to a line shaft 

and belted to this shaft are two 150-kw., 2-phase, 60-cycle, 
2200-velt, 600-rpm. Westinghouse constant potential gene- 
rators of the revolving armature type and two General 

Electric 200 kw., 550-volt, D. C. multipolar railway gene- 

rators. 

units is partially taken care of by a Barber automatic rev- 

The violent fluctuations in load on these railway 

ulator which automatically grounds the bus through a re- 

sistance when the load drops off suddenly, which together 

with the governor on the water wheels gives a very good 

regulation. The wheels on the shaft are governed by a 

Lombard type N. S. cil pressure governor, the shaft havise 

a number of coup ings which enable it to be run in sections. 

The most recent and important development of the gen- 

erating system on account of its size is a hydro-electric 

plant recently placed in operation and providing for an 

ultimate capacity of 30,000 Kw. 

trical features of this plant and the transmission system to 

which it is connected that this article will treat. 

THE GOAT ROCK DEVELOPMENT. 

During the early part of 1910 work was begun on an 

impounding dam on the Chattahoochee river thirteen miles 

It is concerning the elec- 

— | 

View or TurBINES AND GENERATORS IN Goat Rock 

STATION. 

Ey. 7. 

Fic. 6. View or Sream Station SHowrnG SwitCHBOARD 

GALLERY. 

by air line North of Columbus at a point known as Goat 
Rock. Here on aecount of the river flowing between steep 

hills, an excellent site was provided for such a dam and 

later to construct a power dam and a generating’ station. 

The construction of the impounding dam was to provide 
a storage for the lower water power developments located 

in Columbus and allow an increase in their capacity to ac- 

commodate the rapidly increasing power business already 

mentioned, the connection of which was inevitable before a 

complete power development could be made at Goat Rock. 

The impounding dam was carried to a height of 21 feet, 

constructed with full founéations and in such a way that 

it could be raised to 70 feet, its final height, without re- 

quiring the use of coffer dams. 

The completed power dam is of cyclopean concrete with 

gravity section, with a total length of 1,212 feet, of which 

the spillway takes up 910 feet. The base is 70 feet and 

the effective head with three feet of flash boards 73 feet. 

As shown in the plan of the station and section of the dam, 

a tunnel from of the 

other, through the spillway section, allowing easy inspec- 

passes one end dam to the 

tion through good lighting an@ easy access to the rear of 

the wheel bearings at the power house or Alabama end. 

At the east end of the power house section are located four 

motor-operated waste gates to control the flow of water to 

the lower developments and capable of passing 10,000 see- 

feet. Inasmuch as the flow of the river at the location of 

the dam varies from 1,000 to 100,000 sec-feet, the con- 

struction of the dam with a storage of 1,000 acres, makes 

possible the partial control of fluctuations in flow and pro- 

tects lower developments on the river in times of low 

water. 

In reference to the location of the dam, it is interesting 

to note that it extends across the river in practically an 

east and west direction, the head walls and exactly one-half 

of the ultimate station being in Lee county, Alabama, and 
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the remainder of the station and dam in Harris county, 

Georgia. 

TURBINES AND GENERATORS. 
The turbines installed in the Goat Rock station are of 

the S. Morgan Smith type, each containing two 53-inch 

wheels of 4,800 horsepower, direct connected to Westing- 

house 3,750 Kva. 11,000-volt generators. As already men- 

tioned, a feature of the turbine installation is the provision 

through the tunnel in the dam for accessibility to the rear 

wheel bearings. The crown plates, gate links, and all gate 

control apparatus is also accessibly arranged, being located 

outside the wheel ceilings on the generator floor side. This 

construction is shown in Fig. 7. The exciter turbines are 

single runner 18-inch wheels direct connected to 150 Kw., 

125-volt generators. 

The main wheels are controlled by type NS and the ex- 

citer wheels by Type F Lombard governors. All the head 

gate rigging is motor driven, the motors being located in a 

special conerete house on the head wall, as shown in Fig. 

16. The flash board arrangement which provides three 

additional feet head, consists of pins mace up of one and 

three-quarter inch rods inserted in sockets on the top of 

the dam on 18-inch centers. The boards secured to these 

pins are 1 x 12 x 16 feet. 

Provision is made in that part of the station now com- 

pleted for three 3-phase, 11,000-volt generators of 5,000 Kva. 

capacity. The ultimate station arrangement provides for 

the installation of six 5,000 Kva. units giving a total 

capacity of 30,000 Kva. The present station contains two 

3,750 Kva. units, which will be later replaced by generators 

of larger capacity. It also contains two 150 Kw. 125-volt 

interpole turbine driven exciters, which will be the total 

exciter capacity until the total number of units is installed, 

when a motor @riven exciter set will be added. 
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Sections THROUGH SwitcHING EquipMEeNT IN Goat Rock STATION. 

CIRCUIT LAYOUTS. 

The leads from the generators consist of 2/0 single 

stranded lead covered cables and run through conduit im- 

bedded in the floor. As shown in section Fig. 8, the step-. 

up transformers and generator 11,000-volt oil switches are 

located on the generator floor level in suitable compartments 

made of concrete, and a part of the building structure. The 

transformer compartments are located directly in front of 
GL tnsufotor 
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the generator oil switches and 11,000-volt bus compart- 
ments and between these and the generators, provision is 
made for six 1,333 Kw. 66,000-volt single phase trans- 
formers, three being already installed. 

The leads from the generators pass through the oil 
switches on the first floor, then through the floor and dis- 
connecting switches to the main 11,000-volt bus, as shown 
in Fig. 8, where arrangements are made for a cuplicate 
bus layout. All buses and disconnecting switches are set 
in concrete barriers reaching from the floor to the ceiling. 
The present section being about 70 feet long or about one- 
half the total installation. 

FEEDER ARRANGEMENTS—11,000-voLT LINE. 
From the 11,000-volt buses, the leads for the 11,000-volt 

transmission lines pass through disconnecting switches, up 

through the second gallery floor, through motor operated 

oil switches and disconnecting switches, to the cireuit bus 
located in barriers as shown in the sketch of feeder and 
switch connections, Fig. 8. From the circuit bus, the leads 

pass through current transformers, through choke coils and 

disconnecting switches to fiber conduit leading to the east 

end of the building where by a special wire arbor bolted 

to the side of the building, the circuits leave the station for 

transmission at 11,000-volts to Columbus. These circuits 

leave the station and cross the river by one 1,200 foot span 

of 3/0 copper cables to a steel anchor tower on the east 

bank. 

FEEDER ARRANGEMENTS—66,000-VoOLT LINE. 

The leads to the 11,000-volt side of the transformers 

leave the buses through disconnecting switches and pass 

up through the second gallery floor through motor driven 

oil switches, then back through current transformers directly 

into the transformer bays. The high tension leads from ‘hie 
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Fig. 10. Bus anp Crrcurr Layout or Goat Rock Station. 

Fic. 11. Tursine Driven Excrrers at Goat Rook. 

transformers are supported on post type insulators and 

run in separate compartments to the level of the top floor 

or high tension switching room. A special floor bushing 

is used where the high tension lead passes through the 

floor of the second gallery. From this point, the leads sup- 

perted on post insulators pass through special compartment 

construction as shown in Fig. 12 to the top floor through 

disconnecting switches mounted on the wall of the high ten- 

sion switching room, then to 66,000-volt busses, through 

disconnecting switches back through oil switches an@ cur- 

rent transformers and disconnecting switches out through 

roof bushings to a special wire arbor on the roof of the 

station. From this point, a single circuit leads to a special 

tower about 150 feet west of the station, shown in Fig. 18, 

where it passes through outdoor type choke goils, with con- 

nections to lightning arresters, and leads to single circuit 

steel towers for transmission to Newnan, Ga. 

TRANSMISSION LINES. 

As already mentioned, two transmission lines leave the 

Goat Rock station. One a single cireuit on steel towers to 

Newnan, Ga., above mentioned, and the other a double cir- 

cuit line on wood poles to Columbus, Ga. The single cir- 

euit line is run on stanéard Milliken steel towers, using 

Ohio Brass insulators of the unit type. With the present 

transmission voltage of 66,000, three insulator units are 

used, it being arranged so that at any time it is desired to 

raise the voltage to 110,000 volts, three more units can be 

added, giving the proper insulation. It is to be noted here 

that the transformers, oil switches and all high tension in- 

sulation has been designed for 110,000 volts, so that at some 

later time when the capacity of the station demands, it 

can be increased, and the transmission features of insula- 

Fig. 12. Posr Insuuators AND FLoor Busuine Usep on 

Hicu Tension Leaps. 
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tion require no charge further than the proper trans- 

former and. other conditions. 

The towers are spaced on an average of ten to the mile, 

and earry stranded 2/0 copper wire from Goat Rock to 

West Point, Ga., a distance of 18 miles, 1/0 from West 

Point to LaGrange, Ga., and No. 2 from LaGrange to 

Newnan, Ga., a total distance of 65 miles. Lightning pro- 

tection is provided by means of an overhead ground wire 

of 3/8-ineh messenger cable, permanently grounded at eacia 

tower. The spacing of the wires is that of a tilted isosceles 

triangle, the base being 13 feet and each leg 15 feet. The 

arrangement is shown in Fig. 19. At a distance of 101% 

feet below the lowest wire, a telephone line of No. 10 copper 

is run, transposed counter-clockwise at every tower, giving 

very good transmissio2 

The transmission line from Goat Rock to Columbus, a 

distance of 15 miles, is operated at 11,000 volts with wires 

carried on standard 40-foot wooe poles, arranged in hori- 

zontal spacing on seven foot, four pin cross arms, the pin 

sy acing on the same arm and between arms being 24 inches. 

Each cireuit occupies one four-pin arm, the top being of 

3/0 copper and the lower of No. 4. The line is protected 

against lightning by an overhead wire, placed on a gal- 

vanized iron support, this ground wire being 3/8-inch 

messenger cable. <A telephone cireuit is run on the same 

poles, transposed every fifth pote, the poles being spaced 

40 to the mile 

Fig. 13. Ligurning ARRESTER LAyourT. 

Fig. 14. View or Env or Hic Tension Room. 

SWITCHBOARD ARRANGEMENT. 

The main switchboard is located on a gallery overlook- 

ing the generating floor and consists of 14 panels as fol- 

lows: One station power panel, controlling cranes, air 

compressor, and machine shop motor drives which are op- 

erated at 220 volts. Three 5 Kw. transformers are used to 

step the voltage down from 11,000 volts. One panel for 

station lighting at 110 volts. One high tension control 

panel. One low tension control panel with one spare panel 

for another bank of transformers. Two cireuit panels for 

the 11,000-volt lines to Columbus, with one spare panel 

for an additional cireuit. Two generator panels, with a 

blank panel for the additional unit provided for in the 

present station, two exciter panels and a Tirrill regulator 

panel. The instruments used are of the General Electric 

type and consist of standard designs of indicating and 

recording instruments. 

MACHINE SHOP. 

As shown in Fig. 19, provision is made for a complete 

and well arranged machine shop on the first floor adjoining 
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Fig. 16. View or Up-Stream Sipe oF Power Station. 

the generator floor. The importance of being able to be supplied from the exciters through a double throw 

switch located on the switchboard and for emergency use. make necessary repairs in a thorough and workmanlike man- 
The lights are all controlled from a central cabinet. The ner has causee this feature of the plant to be given deserv- 

ing importance. The equipment consists of a drill press, Wiring is all run in conduit and all lights are tungsten 

shaper, lathe, hack-saw, emery grinder, all motor driven used with holophane reflectors and mazdalier fixtures. 

Tungsten lamps are also used for lighting the tunnel, the 

Wiring in the tunnel also being in conduit with weather- 

proof sockets and weatherproof glass covers. The exterior 

lighting around the station and dam is furnished by goose 

through shafting and belts. 

STATION LIGHTING. 

The lighting for the station is at 110 volts taken from 

local lighting transformers for normal use, but can also 

i 
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Le 

Fig. 17. View rrom Generator FLoor SHowinG SwitcH- Fig. 18. Sprcran Tower Near Station SHowrng CHOKE 

BOARD GALLERY AND MACHINE SHOP. Corts AND LIGHTNING ARRESTER ARRANGEMENT. 
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neck standards and pressed steel reflectors. These lights 

can all be controlled individually by snap switches if de- 

sired. In the high tension bus room, lighting is furnished 

by four light posts, as shown in Fig. 14, each individually 

controlled as desired. 

SUB-STATIONS. 

A standard construction for sub-stations has been adopt- 

ed by the ecmpany, one being loeated at Newnan, now in 

operation, another at LaGrange, which will be completed 

and in operation in July of this year, and a third at West 
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ARRANGEMENT OF STANDARD SUB-STATION DESIGN. Hire. 20; 

Point, which will be in operation in August. The sub- 

stations are approximately 33 feet by 49 feet of concrete 

construction, two stories high, the main floor being divided 

into a high tension switch room and transformer bays, 

with a lightning arrester gallery located over the operating 

room. ‘The arrangement of the sub-station is shown in 

Fig. 20, and the wiring layout in Fig. 21. 

QUARTERS FOR OPERATING ENGINEERS. 

Several large and modern houses of the bungalow type 

_ - ae, 

Sleek 

Fig. 22. Typr or RESIDENCE FOR STATION OPERATORS. 

are being built for the station operators, one of which is 

shown in Fig. 22. This house is finished with all modern 

fixtures and furnished complete at the expense of the 

company. The house shown is above the forebay and occu- 

pies a most pleasant location, overlooking the river for milez 

in two directions. A water system is furnished the plant 

and the operators’ houses, comprising a 10,000 gallon tank 

on a 50-foot tower. An electrically driven pump in the 

tunnel back of the turbine wheels in the station feeds this 

tank, the water being forced through a filter, using calphate 

of aluminum. 

ENGINEERING AND OPERATING ORGANIZATIONS. 

The engineering in connection with the Goat Rock de- 

velopment was done by the Stone & Webster Engineering 

Corporation, of Boston, the masonry and excavation being 

sublet to B. H. Hardaway Contracting Company, of Colum- 

bus, Ga. The general supervision of the work was under 

the charge of J. L. Brown and G. F. Harley, resident 

engineers, of the former company. 

The organization of the Columbus Power Company is 

one that deserves special comment in this connection, on 

account of its nature and the co-operative spirit that ex- 

ists, as a result of each department head being entirely re- 
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Fig. 21. Wiring Layout For SUB-STATIONS. 

sponsible for the work it controls, reporting directly to the 

general manager. The company is uncer the management 

of the Stone & Webster Management Association, of Bos- 

ton, with John S. Bleecker, manager at Columbus. The 

departmeint heads reporting to Mr. Bleecker are as’ follows: 

R. M. Harding, general superintendent; H. G. Porter, pur- 

chasing agent; A. A. Wilbur, assistant treasurer in charge 

of accounting department, and G. K. Hutchins, commercial 

agent in charge of power sales. 
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The Calculation of Transmission Line Losses 
(Contributed Exclusively to ELEctRIcAL ENGINEERING. ) 

BY N. E. FUNK, E. E. 

OST methods of calculating transmission line prob- 

lems require the solution of intricate formule, and 
when simplified methods are used there is generally a con- 

siderable error. For this reason the author has devised 

the following method of caleulation which is simple, rapid, 

accurate, and may be done on a slide rule. 

twenty-six tables, all of which may be interpolated or ex- 

terpolated in the same manner as logarithm tables. The re- 

There are 

sistance tables give the resistance of the size wire per mile 

of single-phase transmission line, that is two miles of wire. 

This table includes the resistance of both copper and alum- 
inum solid wires. 

The reactance factor table includes the ratio of react- 
ance to resistance for copper wire at 60 and 25 cycles. 
Both of these tables are calculated for 20°C. To find the 
correct resistance for aluminum or copper, multiply the 
values found in the resistance table by the factor found in 
the column marked (r constant) of the temperature cor- 
rection table. To find the correct (x/r) ratio, multiply 
values from the reactance factor table by values of (x/r) 
constant for copper or (x/r) constant for aluminum from 
the temperature correction table. 

Taste 1. Resistance per Mine or Line (2 MILES OF 
WIRE) AT 20 Duaress C. 

Size Wire Copper Aluminum 0000 512 ES 
000 646 1.048 
00 815 1.82 
0 1.08 1.665 1 1.298 2.005 
2 1.632 2.648 
3 2.06 3.3 
4 2.6 4.21 
5 3.275 5.3 
6 4.13 6.69 

TABLE 2. TEMPERATURE CORRECTION. 

Degrees r yr Degrees r x/T 
Constant Constant c Constant Constant 

Cul SAL Cu. AL 

—30 -SUGIEEEIO OAM. AT. 85 1.058  .94 
<5 SG ueeCOT MTD! 40 i(iyey = a 
—20 26455 94.18 §=-78 «45 1.097 .91 
—15 S64 116) -72 50 1.116 .90 
10 pSsdeeeeletss B70) 55 1e1S6; MESS 
= 903 1.11 .69 60 ie ee ST 
0 POoseeEIROS) oT 65 fed) Mess 
5 942 1.06 .66 70 1.194 84 
10 “961 «1.04 «5647 LOS 
15 kOST amen 02 = 268) - SO 10233" Si 
20 1.000 1.00 .62 85 1.2552 .80 
25 1.019 98 61 90 il, Syl MAG) 
30 1.089 .96 59 

Taste 3. CHarcinc CurreNt—60 Cycies—per 100 MiuEs 

—PperR 1,000 Vours Berween Wires. Distance BeTwrEeN 

WIRES IN FEEt. 

B.& S. 
maugel 15-2 25 3 3868 4 5 6 (eed ee) 10 

0000 .426 .386 .362 .347 .334 .325 .315 .304 .292 .286 .279 274 27 
000 .414 .373 .355 .388 .326 .317 .309 .294 .287 .281 .274 .270 264 
00 .403 .368 .345 .330 .319 .309 .302 .291 .279 .274 .270 .264 .260 
0 .892 .357 .336 .322 .313 .304 .296 .285 .276 .270 .264 .260 .255 

1 .382 .351 .33 .817 .302 .298 .291 .276 .268 .264 260 .255 251 
2 .372 .340 .323 .309 .300 .291 .285 .272 .266 .260 255 .251 247 
8 .362 .332 .817 .304 .294 .285 .275 .270 .260 .255 .251 .247 .243 

4 .353 .326 .806 .296 .287 .279 .274 .264 .257 .251 .247 248 .240 
5 .345 .319 .302 .251 .279 .274 .270 .259 .253 .247 .242 .238 234 
6 .837 .811 .204 .285 .277 .270 .264 .255 .245 ..244 .288 .234 .230 

The capacity current is given per 100 miles of line, 
that is, 200 miles of wire for 1,000 volts between wires. 
This has been done as it is only in long distances that the 
capacity eurrent is large enough to effect the voltage, and 
a glance at the table will show whether or not it is neces- 
sary to include this effect in the calculation. 

Tue System Tasie, FOR BALANCED CONDITIONS. 
Single-phase, two-wire.......... hs catetnne Toei Kiw/Ky, 
Single-phase, three-wire............ ..1l¢ = Kw/Kv. 
Twe-piasGetourwire. 6... 2.0... ... 0% 1 es VEG PARS 
Two-phase, three-wire*............... i Kw/2K vy. 
Two-phase, five-wire................. I’ = Kw/2Kv. 
Three-phase, three-wire.............. a Kew 2 Kove 
Three-phase, four-wire............... TV = Kw/2Kv. 
Kw.—The total power transmitted. 

Kv.—The voltage between outside wires in single and 
two-phase systems and the delta voltage in three phase sys- 
tems in Kilovolts. 

I’—Amperes used in calculating the D. C. voltage loss. 
*The power loss ealeulation is correct for this system 

but the voltage loss is in error due to the dephasing action 
of the (b) wire. The voltage loss as calculated will be 
the average of the voltage loss in each phase. 

TaBLE 4. CHARGING CuRRENT—25 CycuEs—prR 100 Mites 

or LinE—per 1,000 Vours Between Wires. 

Between WIRES IN F Ext. 

DISTANCE 

B.&S.| 
Gazelle Loet.o| 252-5] Sil)S:5) 44 <b ie Gul 67 8 9 | 10 

9000 178] .161| .151| .145] .139| .185| .181| .127] .122] .120] .116] .114] .112 
000 173] .156| .148] .141/ .136] .132| .129] .1238] .120] .117| .114| .112] .110 
CO | .168] .153] .144| .1388] .133] .129] .126] .121] .116] .114] .112] .110] .109 
0 |.163].149] .140) .134| .131] .127] .123] .119| .115].113] .110] .109! .108 
1 |.159] .146] .138] .132] .126] .124| .121] 115] .112| .110] . 109] .106] .105 
2 | .155] .142] .134] .129] .125] .121! .119] .113] .111] .109] . 106] .105] .108 
3 |.151].139) .132| .127] .123| .119] .115] .113| .109] .106! .105/ 6103] .102 
4 |.147|.136] .128] .124|.120] .117] .114| .110] .107] .105] .103] . 102] .100 
5 |.144/.188] .126] .121 tetas 113] .108] .106] .103| .101]| .098] .097 
6_ | .141].130].123] .119] .116] .113]. 110]. 106] .102] .101] .099} .098] .096 
For any other frequency multiply values of current found in 

above table by (.04 multiplied by f). 

Taste 5. X/R at 20 Decrees C ror 60 Cycuzs. Dis- 
TANCE BETWEEN WIRES IN FEET. 

B.&S.| = 
Ga'ge| .5 PE eS) P25) 38]e3 6] 4 5 6 ia (8 9 

0000 1.65/1.98]2.16]2.30/2.40|2.49|2.56/2.62/2.72/2.81|2. 
|3. 

000 {1.35/1.61/1.76/1.87]1.95/2.01/2.08/2.12/2.20/2.27/2.35 
2(2. 

00 |1.11]1.31/1.43]1.52/1.58]1.64/1.68|1.72/1.78]1.84/1. 
1 

9 -91/1.07|1.16]1.23/1.28]1.32]1.36/1.3911.44/1.48]1.£ 
8} 1. 

1 -T4| .86] .94/1.00/1.04/1.07/1.10/1.12/1.16]1.20]1.3 is 
2 -60| .70| .76| .81| .84] .87| .89] .91] .94] .97] .¢ 3/1. 
3 20 Peo G2|, G0} 68] .%0| .T1| +73] .< El) 27 |. 
4 | .40] .46] .50) .538[ .55] .56] .58| .59/ .61/ .63] 
5 .33| .38] .41] .43] .44] .46] .47] .48]} .49] .51 
6 -27| .31] .33] .35| .36| .37| .38] .89] .40] .41 

TaBLe 6. X/R at 20 Decrees C ror 25 Cycues. Distance 
BETWEEN WIRES IN Fret. 

B.&S 
Ggel-apiali-o 2 2.5) <8| 3.5] 2:18 6h '6 Tf 8 9 | 10 

0000 | .69] .83] .90] .96]1.00)1.04/1.07/1.09]1.13/1.17)1.20]1.23)1.25/1.27 
000 | .56|.67|.73!.78| .81| .84] .87] .88] .92] .95] .97| .9911.01]1.02 
00 | .46] .55| .60|.63] .66] .68] .70| .72] .74] .77] .78] .80] .82] .83 
0 | .38| .45).48].51) .53] .55] .57| .58) .60] .62| .63] .65| .66] .67 
1 | .31|.36).39|.42] .43) .45] .46| .47/ .48] .50] .51] .52] .58] .54 
2 | .25|.29)'.32!.34) .35] .86] .387) .388] .39] .40] .41] .42! .48] .43 
3 |.20| .24| .26].27| .28] .29] .80) .31] .82] .33] .33] .34] .25) .35 
4.) 10) .19)'.21).221 23] .28| .24) .25) 25) 126) .27] 127] .28) °.98 
By Lee UT AS) (18) .19)) .20) 20) .20)  21l) 222] 81° 99) (99 
Oiielipis| aioe! 10 p15| 16) IS Iti p cin) .ist .28t 18) .18 

For reactance factors the at any other frequency multiply 
values found in this table by (.04 x f). 
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TaBLE 7. Power Loss. 

Ratio of Charging Cuirent to Direct Current. 

P.F| 0.0| 0.1 | 0.2 | 0.3 | 0.4 | 0.5/ 0.6 | 0.71 0.8] 0.9] 1.0) 

| .40/6.25| 6.02] 5.80] 5.59] 5.37/5.17| 4.97] 4.77] 4.58] 4.39 4.21 
| 45 4.94| 4.74| 4.55] 4.37| 4.19/4.01] 3.84] 3.67] 3.51] 3.36] 3.20 

-60/4.00) 3.83] 3.66] 3.50] 3.35/38.20] 3.05] 2.91] 2.77] 2.64] 2.52 
.59/3.31| 3.16] 3.01] 2.87| 2.74/2.61]} 2.49] 2.37] 2.25] 2.14] 2.04 

60 iz 78 2.65| 2.52) 2.40| 2.28)2.17) 2.07] 1.97| 1.87] 1.78] 1.69 
69 2.37) 2.25] 2.14) 2.04] 1.94]1.85] 1.76] 1.67] 1.59] 1.52] 1.45 

| 70 2.04 1.94 1.85) 1.76) 1.67)1.59| 1.52) 1.45] 1.89) 1.33] 1.27 
75|1.78} 1.69] 1.61} 1.54] 1.47/1.40) 1.34] 1.28] 1.23] 1.19] 1.15 

-80 1.56) 1.49) 1.42) 1.36) 1.380/1.25] 1.20] 1.16] 1.12] 1.09] 1.06 
-85/1.38) 1.33 1.27 122) LAS 4t 10| 107) 1°05) 108) 2.01 

| -90/1.23) 1.19) 1.15} 1.11] 1.08]1.06] 1.08] 1.02] 1.01] 1.00] 1.00 

Diy | —| —— 
95|}1.11] 1.08] 1.05] 1.08] 1.02/1.01] 1.00] 1.00) 1.00] 1.01] 1.03 

98/1.04] 1.02] 1.01] 1.00] 1.00/1.00] 1.01] 1.02] 1.04] 1.06] 1.09 

99/1.02} 1.01] 1.00] 1.00} 1.00/1.01] 1.03] 1.04] 1.07! 1.10) 1 13| 

1.00/1.00} 1.00] 1.01 02} 1.94/1.06] 1.09] 1.12/ 1.16] 1.20 1.25| 

-99}1.02} 1.04) 1.06] 1.09] 1.12/1.15] 1.20] 1.5 1.35 1.41| 
-98 1.04) 2:06) 1.09) 1-13) er6it Si. 95) 15 1.43} 1.49 
95}1.11| 1.14) 1.18] 1.23] 1.28/1.33! 1.39) 1.4 1.61] 1.69 
90/1.23} 1.29) 1.34) 1.40] 1.47]1.54] 1.62] 1. Le Stie Lor. 

| 
-85/1.38] 1.45] 1.52) 1.59] 1.67]1.76] 1.85] 1. Zel4l) 2525 
80|1.56) 1.64) 1.72] 1.81] 1.90/2.00] 2.10] 2.2 244) 2156 
75|1.78) 1.87] 1.96] 2.07] 2.17/2.28] 2.40) 2.5 2.40) 2.91] 

| -70|2.04| 2.15] 2.26] 2.87] 2.49/2.61] 2.74] 2. 3.16} 3.41 

_ NOTE: Values below heavy line are for Leading Power 
Factor. 

TABLE 8. CONVERSION TABLE. 

To Find Powei Factor from Power Loss Table. 

Pi. b PE b PR [thee peli 2268 eae] b 

1.00 | 1.000 | 0.80] 1.562] 0.60 | 2.780 | 0.40| 6.25 
0.99 | 1.020 | 0:79 | 1.602 | 0:50 | 2/872] ° {sua 
0.98 1.041 0.7 1.643 0.58 2.972 
0.97 1.0638 0.77 1.686 0.57 8.077 
0.96 1.085 0.76 1.731 0.56 3.187 

0.95 | 1.108} 0.75 | 1.777 | 0.55 | -3.305 
0.94 1.1% 0.74 1.826 0.54 3.429 

| 0.938 Ve 0.73 1.876 0.53 3.567 
hy 0:02 ile 0.72 1.930 0.52 3.698 
i -0.91 | ta 0.71 1.977 0.51 3.844 

| 0.90 1 0.70 2.041 0.50 4.000 
be Yet a 0.69 | 2.100 0.49 4.164 
0.88 1 0.68 | 2.162 0.48 4.540 
0,See)e 0 0.67 | 2.227 | 0.47 | 4.526 
0.86 1 0.66 2.205 0.46 4.725 

! 

0.85 1.38 0.65 2.367 0.45 4.939 
0.84 1.417 0.64 2.441 0.44 5.165 
0.83 |, 1.450 0.63 2.512 0.43 5.408 
0.82 1.487 0.62 2.601 0.42 5.668 

| 0.81 1.524 | 0.61 2.687 0.41 5.948 

| NOTE: Values in Column “b” are the ratio of A.C. to 
| D.C. power loss found in the Power Loss Table. 
) _ Values in column “F.F."’ are the power factors correspond- 
ing to that power loss ratio. 

Taste 9. Lageinc Current. Power Factor 20 Per Cent. 

Taste 10. Lacaine Current, Power Factor 40 Per CEenr. 

D. C. Volts Loss In Per Cent. 

[Aeti sOjle Lc 4] 136] 91:8) 2:0] 22.2] - Zee 2S eS ee sot) 

O20] ahs 0 | 1. 2| 91.4) ae 1.9| 2.11 92:3] *2.5)9 28s Ose sso 
OP 2iemso S|) 2.1) ae 2.7| 3.0| 3.3] 3.6] 4.0] 4.2) 4.6 
O.4/= 1-0) 2.4) 2.7) Son 3.5] 3.9)-94.8) 4.0) Sao 60 
0.6) 2.4) 2.9) .3.3] 3.8 4.3] 4.8! /5.3] 5.8) 6.3) 6.8] 7.3 
0.8] 2.8] 3.4] 4.0! 4.6 5.1) 5.2) 26:3) V6lSi eas pees 
1.0} 3.3) 4.0] 4.6 e, ay 6.6| 7.3] 8.0| 8.6) 9.3] 10.0 

1.2) 3,7). 4.5) 5.3) 626 6.7| 7.5| 8.3] 9.1] 9.8] 10.6) 11.3 
4) 4.21 5.1) 5.9) Gas 7.5| 8.4] 9.3] 10.2) 11.0] 11.8] 12.7 
126), 4.7) 5.6) 6.5) Te 8.3] 9.3] 10.3] 11.3] 12.2) 13.17 14.0 
Si Orb! 6.2) Tid) Sam 9.1/10.3| 11.3] 12.4] 13.4] 14.4 teal 
2.0] 5.6] 6.7] 7.8] 9.0] 10.1|11.2] 12.3] 13.5) 14.6) 16.7) 16.8 

2.2 6.0| 7.2] 8.4| 9.7! 10.8/12.1| 18.4) 14.6] 15.8] 17.0) 18.1 
2.4] 6.5] 7.8} 9.1] 10.4] 11.7/18.0) 14.4] 15.7] 17.0] d8.2 19.5 
2.6] 7.0| 8.3] 9.8] 11.2} 12.5/14.0/ 15.4] 16.8] 18.2] 19.5] 20.9} 
2.8] 7.4] 8.9] 10.4] 11.9] 18.4|14.9] 16.4] 17.9] 19.3] 20.8] 22.3) 
3.0] 7.9] 9.5| 11.1] 12.6) 14.2/15.8] 07.4} 19.0] 20.5] 22.1) 23.7 

83.2] 8.4] 10.0] 11.7] 18.3] 15.0/16.7/|18.4| 20.1| 21.7| 23-4 »5.1| 
3.4] 8.8] 10.6) 12.3] 14.1] 15.9|17.6] 19.4) 21.2], 22.9) 24.7 at 
8.6] 9.3] 11.1] 13.0] 14.8] 16.7/18.6] 20.4] 22.3) 24.1) 26.0) 27.9 
3.8] 9.8] 11.7] 13.7] 15.6] 17.6/19.5| 21.4) 23.4] 25.3) 27.3] 29.3} 
4.0] 10.2] 12.2] 14.3] 16.3] 18.4/20.4| 22.4] 24.5] 26.5) 28.6] 30.7 

4.2) 10.7] 12.8] 15.0] 17.0) 19.2121.3| 23.5] 25.6) 27.7) 29.9) 32.1 
4.4| 11.1] 18.8] 15.6] 17.8] 20.0122.2|) 24.5) 26.7| 28.9) 31.2) 33.4 
4.6] 11.6]-18.9] 16.2] 18.5] 20.9/23.1] 25.5) 27.9) 30.1) .32.5 33.8 
4.8] 12.0] 14.4] 16.8] 19.2} 21.7/24.0| 26.6] 29.0| 31.4/'33.8] 36.3 
5.0] 12.5] 15.0] 17.5] 20.0] 22.5|25.0| 27.6] 30.1] 32.6] 35.1] 37.7| 

TasLe 11. Laceina Current, Power Factor 60 Per Cent. 

D. C. Volts Loss In Per Cent. 

KEL eeeeO, taco 8.0 {7 36 |" 40 [4.50 | SoCal oO s0 aan 

0.0 2.0 2.6 3.1 3.6 4) 4.1 4.7 5.2 5.8 6.3 
0.2 2.5 3.2 3.9 4.5 | 5.1 5.8 6.5 G2 7.8 
0.4 oe 3.9 4.7 5.5 | 6.2 130 7.8 8.6 9.4 
0.6 3.6 4.5° 5.4 6.4 | C2 Sad Cee ea te 
0.8 4.1 Dol 6.2 Tao 8.3 9.8 | 10.4) |CItso) asso: 
170 4.7 5.8 7.0 8.2 | 9. SOS |) DUST 228) 14.0 | 

1.2 5.2 6.5 7.8 9.2 10:45) 21-7 J 18205 ie P1626 
j1.4 5.8 Ts S-Gamt0s4: 11.4 | 12.9°) 14,497 15.8) 27-2 
1.6 6.3 7.8 9.4] 11.1 12.5. |] 1962 [ed Sotep ateaal 28.9 
1.8 6.8 Sep | 10. 2a "0 13.6] 1873") ST ASS Te Ole 
2.0 7.3 522) | 11.08) eI2-9 14.7 16.5 18.4 20.2 2Ze0 

2.2 7.9 9:9 | 11.8 ] 13.9 16.7 ] 17.7 | 1958 jel T223..8 
2.4 Se 10.6 | 12-6 sass 16.8 || 1S /SylPoT soa ea a ees 
2.6 9.0 | 11.2 | 138.4 4b. 7 18.0: | 20.2) [P2276 seks eel 
2.8 9.5 | 11.9. | 14.2 | 96°% (doh | Dia eon zeeam| een 
SO S1020" | 12.6 | 15.0 Wee ; 20.2 23.7 25.3 27.8 30.4 

Soo TORGa tose | 15.9 aso 91.3 | 24.0 | 26.7.]° 29.4 | 32.1 
Sa itera) 13.9.) 16.7 jeags5 92°4 | 2573 | 28.29 3029) | 733.8 
S3Gulmekienre| 14.6 | 17.097) 220%) 23.5 | 26.6 | 29.6 | 32.5 | 35.5 
$28 222 | 15.3 | 18.4 | 20.5 24.7 | 27.87) Si Oa ote 
4504) 1227 1 16.0 | 19: 2[-22°5 25.8 | 29.1 32.4 | 35.6 38.9 

| 
| 4.2 a.0 | 36.7 23.5: 26.9 | 30.4 | 38.8 | 37.2 | 40.6 
4.4 | 13.8 | 17.4 24.5 28.0 | 31.6 | 35.2 | 38.8 
4.6 | 14.4 | 18.1 | 25.5 29.2 | 33.0 | 36.6 
4.8 | 14.9 | 18.8 26.5 30.3 | 34.2 | 38.1 | 
HU  Onimaneor 10.0: 27.5 31.5 | 35.5 |-39:.5 

Taste 12. Laccine Current, Power Facror 70 Per Cent. 

D. C, Volts Loss In Per Cent. D. C. Volts Loss In Per Cent. 

x/r [, 0:2) 0-3} « 04) SOS  Ofsieeonn 0.8 0.9] 1.0 xr 2. [98 | Biel’ eb al) 5 oe Ge eS 

0.0/0.2], 0.3) > 0.4/8 0.50 See mos 0.9 1.0 eit 0.0 2.0 3.0 4.1 5.1 6.2 Tie 8.3 
0.2) “Qidi- O.6) 60. Si08 t.0)) seo imametiary 1.7| 1.9| aa 0.2 2.4 3.6 4.9 6.1 Fee 8.6 9.9 
0-4) 0.6), 0.9|> 1.218 1-5 nsieeeee 2.5 2.8 3.1] 0.4 2.8 4.2 ag Rel 8.6 10.0 11.4 
0,6) O78 12 Gh ie 20) nao ed mmon as Bee 3.6 4.1 0.6 3.2 4.9 6.5 St 9.7 11.3 13.0 
0281) SLO]. 15 i" AO Pea aily BBeOlt emcees 4.0 4.5 5.0 0.8 3.6 5.5 Tas 9.1 10.9 12.7 14.5 
LO) lei Tesi etal 30 IB s6 je 2! 4.8 5. 6.0 1.0 4.0 6.1 8.1 10.1 12 1451 16.1 

L216 14" OVA eS StS iG Mae One ons 5.6 6.3 6.9 2 4.4 6.7 8.9 ribs 13.4 15.6 Te8 
LAI LG), 22541) 03 DI AAO ote 8) ey 6.4 fon 7.9 1.4 4.8 7.3 9.7 Pe 14.6 17.0 19.5 
1.6] S158) 2 QUT] 4806] e dt) a eS ae eal faa 8.0 8.8 1.6 5.3 7.9 10.6 isso 15.9 18.5 2121 ae 
1.8) 52/01, <2U91 = 54) Olea 26) ae 520) ante 7.9 8.8 9.8 ilies 5.7 8.5 11.4 14.3 ped 19.9 22.8 
27092 221) $B x2 ah 8 os Oi See. ones 8.7 9.7| 10.8 2.0 6.1 9.1 12 15:3 18.4 21.4 2455) 

POA APES SLES 5h me ae Med” stele Menge ali|) Ral 9:5| 10.6) 11-8 G29 6.5 9.7 13.1 16.4 19.7 23.0 28.3 
21410926) 28/810 s bil) OS Tere StS Or og ert Om eloog 2.4 6.9 10.4 13.9 17.5 21.0 94.5 28.1 
2.6) 52.8) 740) 95.51) 6 Si Seclm Oo me Dena 2.4 2.6 7.4 11.0 14.8 18.5 22.3 26:1" 9), avs 
2.8) a8. O) ut.) oO Teal IeGes ene OLS mt Sian 8 1S Sor aery 2.8 (fs: ro 15.6 19.6 23.6 27.6 31.6 
3.0) S82 VAT 635 PT. Siero ae nO One 14d (fies tg 3.0 8.2 12.3 16.5 | 20.7 . 249 29.2 33.4 

| 

$5217 8.4) 5.0: 2e6|e 83) 10.0] ieee 2iene ih. OW dere ami) 8.6 13.0 17,4 21.8 26.3 30.8 55-3 
3.41 “3.6! $3) 9290/8. 8)) 1O.6lpet ein 14002 sO) welgse 3.4 9.0 13.6 18.3 22.9 27.6 32.4 Sa 
3.6|' SiS 15.6) SO) 99.3) Tat dS tO 1408 eedG. Su et8e0 3.6 9.5 14.3 19.1 24.1 29.0 33.9 39.0 
3.8) 13,9) 98:9) 98728) eo. 8) SS IS inet salen dT O) ore 3.8 9.9 14.9 20.0 25.2 30.3 35.5 40.8 
4,0) 4.1) 16:2) ~8.2|5 108), 124 4 al BG sb I 8 18:51) “26:6 4.0 10:3 15.6 20.9 26.3 BINT 37.1 

4.2) 4.3). 6:5) (8.6) 910-8" Ia 0) tote alr 2) 104) weirs 4.2 10.7 16.2 BI28 27.4. 33.1 38.8 | 
4 Al 4.5) “6s8i" 29301 31526 eles eee SAO eeeD ee leon 4.4 sD 16.9 22.% 28.6 34.5 40.4 
4.6) ArT a0 924 net 8| 40 16 sb mee Se ot aimee 4.6 11.6 17.6 23.6 29. 35.8 
4,81 24.9) /7,.Bi Py 988i) 1272/7 1456)" Pa T SLOG S220) eda 4.8 12.1 18.2 4D . 2 
6.0). Bet] 76]> LOD) 127i 5s S| 7S] Re 207422. 0 nob 5.0 12k 18.9 25.4 : oo 09 zs! ool Qo US io oh | a 

oe Pre, Segre ee 
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Taste 13. Lageine Current, Power Factor 80 Per Cen. TABLE 15. LAagGine CurRENT, Power Facror 90 Per Cenv. 
D. C. Volts Loss In Per Cent. D. C. Volts Loss In Per Cent. 

mst | 3 eon! 7 6r} 7 8 Brie 10 Bt eat ee! 5 | 6 7 8 | > Smite 11 12 
0.0) 38.0} 4.0] 5.1) 6.1) 7.1; 8.2) 9.2) 10.31 11.31 0.0| 4.0| 5.0). 6.1 5 : 2 2 a i : t ; é atiien Sia © oO Tieatos 3 oy 0.2 3.4 4.6] 5.8] 7.0/ 8.1) 9.4] 10:5] 11:7] 12:9 0.2 4.4) 5.5] 6.7] 7.8) 8.9] 10:0 Wd 12.2 133 0.4 8.9] 5.2 6.6 7-9| 9.2} 10.5] 11.8/ 13:2] 1475 0.4 4.3)" 6.0] 7.2) «8.4| 9.6] 10.8] 12.0] 12.2] 14.4 0.6 4.3, 5.8 7.8 8.7; 10.2/ 11.7] 18:2] 14:6| 16:1 0.6 SIQOO e7-8i). 9.2] 10.4] 11,710 18.0) 14/8) Je.6 { 9-8 4.8| 6.4 : 9.6) 11.3) 12.8) 14.5] 16.1) 17:7 0.8 5.6)" °7.0| 8.3) ° 9.7] 11:1] 12.5) 18:9] 15.8] 16.7 ; 12 : 8.8] 10.5] 12.3] 14.0] 15.8] 17.5] 19/3 1.0 6.0] 7.5) 8.9] 10.4 ~11.9] 13:4! 14:9] 16:4] 17.9 
1.2 5.7; 7.6) 9.6] 11.4) 18.4] 15.3) 17.2] 19.1] 21.1 ge 6.4, 8.0| 9.6] 11.2] 12.8 7 ( : 4 ’ Popto. 1) 21. & 5 : : Sol) 12.8] 4474 elem rer 19.3 1.4 6.2 8.2} 10.4 12.4 14.5) 16.6] 18:7/ 20:7/ 99°9 1.4 6.8] 8.5] 10.2] 12.0, 13.7] 15.5] 17.2] 19.0] 20.7 1.6 6.6 8.9 11.1) 13.3] 15.6) 17.8] 20.1] 22:4] 24°76 1.6 7.2) 9.1] 10.9] 12.7] 14.7| 16.5] 18.4] 20.2] 92.2 18 : 9.5] 11.9) 14.3) 16.7) 19.1) 21.6] 24/0) 26-4 1.8 7.6| 9.6] 11.5] 18.5) 15.6] 17.6] 19.5] 21.5] 23.6 : 7.6| 10.1; 12.7] 15.2} 17.8] 20.4] 93/0] 25.6) 98/9 2.0 8.0) 10.1) 12.2) 14.3! 16.5] 18:6) 20:7] 22.8] 95.0 
2.2 8.1| 10.8] 18.5] 16.2] 19.0] 21.8] 24.5| 27.3! 30.2 2.2 8.5] 10.7] 12.9! 15.1] 17.5/ 19 > 1 6 19.0/ 21.8] 24.5| 27. 2 2. 8. : 2.9 . 3 9.7| 22.0] 24.3] 26.6 2.4 8.5/ 11.4] 14.3} 17.2} 20.2] 23:2) 26.1) 29:1] 32:1 2.4 8.9] 11.3] 18.6] 16.0] 18.4| 20:8] 23.9] 95:7] 98.2 2.6 9.0/ 12.1) 15.2) 18.3) 21.4) 24°5] 27.6| 30:8/ 34.1 2.6 9.4] 11.8] 14.8] 16.8] 19.4] 21:9] 24:5] 927.2] 99.7 2.8 9.4] 12.7| 16.0] 19.3) 22.6| 25:9] 29/2] 32:6] 36:0 2:8 9.8] 12.4] 15.0} 17.7] 20.3] 23:0| 25.7] 28°6| 31.3 2 9.9] 13.4] 16.8] 20.3} 23.8] 27.3] 30.7] 34.3] 38/0 3.0 | 10.3] 18.0] 15.7| 18.5] 21.3] 24.1] 27.0] 30.1] 32.9 
8.2] 10.4] 14.1] 17.7] 21.3] 25.0] 28.7] 92.4] 36.11 40.0 8.2 | 10.8] 18.6] 16.4] 19.4] 22.4] 25 98.4] 31 3.4 | 10.9] 14.7/ 18.5] 22.4) 26.3) 30.2] 34:0] 38/0 3/4| 11.9| 14/3| 17.2| 20:3] 23:4| 36/6] 20:8] 33°3| 36.4 3.6 | 11.4 15.4] 19.4| 23.4| 27.5] 31:6] 35.7] 39.8 8.6 | 11.7] 14.8] 17.9] 21.2] 24.5] 27.8) 31.2] 34.7] 38.1 8.8 | 11.9) 16.1) 20.2) 24.5] 28.8] 3311] 37:3 8.8 | 12.1) 15.4) 18.7] 22.1] 25.5] 29.1] 32.6] 36.3] 39.9) 4.0 | 12.4| 16.7] 21.1] 25:5] 30.0] 34.5] 39.0 4.0 | 12.6] 16.0 a 23.0] 26.6] 30.3] 34.01 37.8 
4.2 | 12.9] 17.4] 22.0] 26.6! 31.3! 36.0 EY) aaesall| «sl 20.2) 24 97.8] 31.6] 35.5 5 44 13.5} 18.1) 22.9] 27.7| 32.6] 37.5 4.4 13.6 is nO 250 389 39'9 a) ee 4.6 | 14.0] 18.9] 23.8] 28:8] 34.0] 39.1 4.6 | 14.1] 17.9] 21.9] 25.9] 30.1] 34.3) 38.6 4.8] 14.6] 19.6] 24.7] 29.9) 35.3] 40.6 4.81 14.6] 18.6] 22.7] 26.9] 31.2] 35.6] 40.0 5.0] 15.1] 20.3] 25.6] 31.0] 36.6 5.0 | 15.1] 19.2} 283.5] 27.9] 32.4] 36.9 

Taste 14. Lacerne Current, Power Factor 85 Per Cent. 
D. C. Volts Loss In Per Cent. 

mx} sil 4p) 6 6 7 sited.) P10 11 

0.0 SiOMeanOeebe0| Mecl 7.1) °° Satie eo dt! 0.9) 11.2 
0.2 Bice oeniorG! mersi 79! © O.fie 10.9) 11.4) 19.5 
0.4 DeAeeeseOmGr2 | web 8.8| 10.Olmedti:3] » 1266! 13.8 
0.6 A tie oed emo. Sc asus 9.6) . 11.0(m 12.3] | 13.8]. 15.2 
0.8 4.4/5.9 7.4) 9.0] 10.5] 11.9] 18.4| 15.0] 16.5 
1.0 Beste Gie8.0) 9:7 11.3) 12.9) 44.5) 16.21 17.8] 

| i 

Ke 5-2! 6:9] 8-7) 10-5] 12.3) 14.0) 15.8] 17.6] 19.4! 
1.4 OMmeoeeo4| tiesin 13-2) 15cle 17-0) 19.0) 20.9 
1.6 6.0) 8.0)" 10.0) 12.1} 14.2} 16.2] 18.8] 20.4] 22.5 
es 6.41 8.6] 10.7| 12.9] 15.0) 17.8] 19.5] 21.8 ‘0 
2.0 6.8) 9.1) 11.4] 18.7] 16.1] 18.4) 90:8] 23.2 ‘6 

2.2 poneorei meta 1 14 Qity | 19:6|8 22,1| 24.7). 27.38 
2.4 mol 10;2)0t2-8|) 15.41) 18.1) 20:8) 23.5) 26.2) 28.9 
2.6 8.0} 10.7] 13.5] 16.3] 19.2] 21.9] 24.8] 27.7| 30.6 
2.8 Reale miegid4 2] 17.1), 20-2) 23.01 28.2) 29.2) 32.2 
3.0 S78} 11:8) 14:9) 18.0) 21.2) 24.3]) (27.5; 30.7) 33.9] 

8:2 9.2| 12.4) 15.6] 18.9/ 22.8] 25.6] 28.9| 32.3] 35.8] 
3.4 9.6] 18.0) 16:4] 19.8] 23.4] 26.8] 30.4) 34.0] 37.6 
3.6] 10.1| 18.5| 17.1] 20.7] 24.4) 28.1] 31.8] 35.6) 39.5 
8.8] 10.5] 14.1] 17.9] 21.6] 25.5] 29.3] 38.3] 37.3 
4.0] 10.9] 14.7] 18.6] 22.5] 26.6] 30.6] 34.7| 38.9 

4.2] 11.3] 15.8] 19.4] 28.5] 27.7] 31.9] 36.2] 40.6 
24) 11.8) 15.9] 20.1] 24.4] 28.9| 33.3] 87.8 
4.6 | 12.3] 16.5] 20.9] 25.4! 30.0] 34.6] 39.3 
aaa to s7 1) 17.1) 291°6)) 26.8) 31.2] .36.0] 40.9 
Bro is 1) 17.7) 22.4l) 27.8| | 32.3) 37.3 

THE Vourace Loss. 

All values below the solid line in the Leading Current 

‘Tables are for negative voltage loss and are subtracted from 

the voltage at the receiving end of the line to get the voltage 

at the generator end. All other values found in both Lead- 

ing and Lagging Current Tables are for positive voltage 

loss and are added to the voltage at the receiving end of 

the line to get the voltage at the generator end. All values 

below the dotted line in the Leading Current Table indi- 
cate that the power factor has changed from leading to 

lagging and are used in connection with the Power Conver- 

| Table to determine the power factor at the generator 

end of the line. 
The system table gives the values of I’ to be used in 

making ealeulafions. The simplicity of the method lies in 

4 fact that the calculations of polyphase circuits are all 

‘made as though one-half of the power were transmitted on 

a single, two-w're line at the same voltage as the trans- 

mission line to be solved, but using direct current as the 
medium of transmission. By solving the D.C. voltage loss 

in per cent we have at the same time the D.C. power loss 

in per cent. 
If the capacity current of the line is divided by the 

direct current I’ then the value I./I’ applied to the power 
loss factor table in connection with the power factor of 

La 

i, | 

TaBLe 16. Lacaine Current, Power Factor 95 Per Cent. 
D. C. Volts Loss In Per Cent. 

ye el al) ep A aaa Sree era ery 

0.0] 4.0) 5.0] 6.0] 7.0] 8.0] 9.0] 10.0] 11.0] 12.0] 13.0] 14.0) 
0.2| 4.3] 5.3] 6.4] 7.5] 8.6] 9.6] 10.7] 11.8] 12.8] 13.9] 15.0 
0.4] 4.6] 5.7| 6.8] 8.0] 9.1110.3] 11.4] 12:6] 18.7] 14.8] 16.0 
0.6] 4.8] 6.0] 7.3] 8.4] 9.7/10.9] 12.1) 13.3] 14.5| 15.8] 16.9 
0.8| 5.1 Crier ianh Seo) AOS156) 12.8] 14.1).15.41 16.7) 17.9 
1.0] 5.4] 6.7] 8.1] 9.4] 10.8]/12.2/ 1315/ 14.9] 16.2] 17.6] 18.9 

1.2| 5.7] 7.1] 8.6] 10.0] 11.5/12.9] 14.4] 15.8] 17.2] 18.8] 20.2 
1.4] 6.0] 7.5] 9.0] 10.5] 12:1}13:7| 15.2] 16.8] 18.2] 19.9) 21.5 
1.6] 6:2] 7.8] 9.5] 11.1] 12.8]14.4] 16.1] 17.7] 19.3] 21.1]: 22.7 
1.8| @.5| 8.2) 9.9] 11.6] 13.4|15.2| 16.9/ 18.7| 20.3| 22.2] 24.0} 
2°0| €.8| 8.6] 10.4| 12.2] 14:1}15.9. 17.8] 19.6] 21.3] 23.4] 25.3 

2.2| 7.1] 9.0] 10.9] 12.8] 14.8]/16.8] 18.8] 20.7| 22.6] 24.8] 26.8 
2.4] 7.4| 9.4] 11.4] 13.5] 15.6]17.7| 19.8] 21.8] 23.9] 26.2] 28.4 
2:6] 7.8] 9.9] 12.0] 14.1] 16.3]18.5| 20.7] 23.0] 25.2] 27.6] 29.9 
2°8| 8.1] 10.3} 12.5] 14.8] 17.1/19.4| 21.7] 24.1] 26.5} 29.0) 31.5 
3.0| 8.4] 10.7] 18.0| 15.4] 17.8]20.3| 22.7| 25.2| 27.8] 30.4| 33.0 

3.2| 8.8| 11.2] 13.6] 16.1]. 18.7/21.3] 23.9] 26.5] 29.2] 32.0} 34.8 
3.4] 9.1] 11.7| 14.2] 16.8] 19.5]22.3] 25.0] 27.8] 30.7] 33.6] 36.6 
8.6] 9.5] 12.1] 14.8] 17.6| 20.4/23.3| 26.2] 29.1) 32.1] 35.2) 38.3 
3.8] 9.8] 12.6] 15.4] 18.3] 21.2]24.3] 27.3] 30.4] 33.6] 36.8 
4.0|10.2] 13.1] 16.0] 19.0} 22.1/25.3] 28.5] 31.7] 35.0] 38.4 | 

4.2/10.6] 18.6] 16.7| 19.8] 28.0/26.4] 29.7] 33.1] 36.6 
4.4|11.1] 14.2] 17.4] 20:6]. 24.0]27.5] 31.0] 34.5] 38.2 | 
4.6|11.5] 14.7] 18.0] 21.4] 25.0/28.6] 32.2) 36.0| 39.8 
4.8]12.0] 15.3] 18.7| 22.2} 25.9]29.7| 33.0] 37.4 
5.0/12.4| 15.8] 19.4] 23.0] 26.8/30.8] 34.7] 38.8 

the load, the power loss factor will be obtained, which 

mu!tiplied by the D.C. voltage loss in per cent, will give the 

A.C. power loss in per cent. 

The power loss factor applied to the power factor con- 

wersion table will then give the correct power factor to 

use in connection with the D.C. volts loss in per cent, as 

applied to the voltage loss table, to obtain the A.C. voltage 

loss in per cent. 

The power factor at the generator end of the line re- 

quires some caleulation which is rather simple. 

e = A.C. voltage loss in per cent. 

w = A.C. power loss in per cent. 

cos. ©” = cos ©’ (100 + w) = (100 + e). 

V/V, =I./V’ (100 + e)*/(100 + w). 

Apply the values of cos. @” and I’./I’, to the power loss 

faetor table and the power factor conversion table in suc- 

cession to obtain the power factor at the generator end of 

the line. If charging current is so small as to be neglected, 

then the power factor at the generator end of the line is 

cos. @, = cos. @’ (100 + w) ~— (100+ e). The following 

section entitled “The Method” describes the steps in detail 

but to assure a complete understanding the following prob- 

lems have been worked out completely. The distances are 

consicered correct for sag. 
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TasLe 17. Laccinc Current, Power Factor 98 Per CEN’. 
D. C. Volts Loss In Per Cent. 

TABLE 19. Lacaina Current, Power Factor 100 Per Cent. 
BD. C. Volts Loss In Per Cent. 

Erle Bi) 106 fle |) GSMO NOM Mean) 12 |e 13 7], e140 ieee | care ies item 8 9) |) 10" {tae “a tS aera 

0.0| 5.0| 6.0) 7.0| 8.0] 9.0/10.0/ 11.0] 12.0] 13.0] 14.0] 15.0] | 0.0] 5.0] 6.0] 7.0] 8.0]  9.0/10.0/ 11.0] 12.0] 18.0] 14.0) 15.0 
0.2} 5.2) 6.3) 7.2) 8.41 9,410.4] 11.4] 12.5] 13.5] 14:5] 15.5] | 0.2] 5.0] 6.0] 7.0] 8.0] 9:0/10.0] 11.0] 12.0] 13.1] 14.1] 15.2 
0.4| 5.4| 6.5] 7.6; 8.6] 9.7}10.8] 11.9] 12.9] 14.0] 15.1) 16.1 | 0-4 5.01 6.0| 7.0| 8.1] 9.1]10.1] 11.1] 12.2] 13.2] 14.3] 15.3 
0.6| 5.6] 6.7| 7.9] 9.0} 10.1/11.3] 12.4] 13.5| 14.6] 15.8] 16.9 0.6] 5.1] 6.1] 7.1] 8.1] 9.2/10.2] 11.3] 12.8] 13.4] 14.4] 15.6 
0.8| 5.9| 7.0} 8.2] 9.4] 10.6/11.8| 12.9] 14.1] 15.3] 16.5] 17.7| | 0.8] 5.1] 6.1] 7.1] 8.2] 9.3/10.3] 11.4] 12.5| 13.6] 14.7| 15.8 
1.0] 6.1] 7.3] 8.6] 9.8] 11.1112.8] 13.6] 14.8] 16.1 1G 18.6 ee 5.1| 6.2} 7.2] 8.3! 9.4/10.5| 11.6] 12.7] 13.8] 14.9] 16.0 

| | 

1.2) 6.4] 7.6] 8.9] 10.2] 11.5/12.8 14.1] 15.4) 16.8] 18.1] 19.2 1.2] 6.2| 6.2| 7.3] 8.4] 9.6|10.7] 11.8] 12.9] 14.1] 15.2 16.4| 
1.4] 6.6] 7.9] 9.3] 10.7| 12.0|13.4| 14.8] 16.1] 17.5] 18.9] 20.2 1.4] 5.2] 6.3] 7.4| 8.6| 9.7/10.9] 12.1] 13.2! 14.4! 15.7) 16.9 
1.6] 6.9| 8.3] 9.7| 11.1] 12.5]14.0] 15.4] 16.9] 18.3] 19.8] 21.3 1.6| 5.3| 6.4) 7.6] 8.7]  9.9]11.1| 12.3] 13.6] 14.9] 16.2) 17.5 

| 1:8) 7-1] 8.6] 10.1) 11.6) 13.1)14.7) 16.2) 17.8) 19.4 21.0) 22.6 1.8| 5.4] 6.5} 7.7] 8.9] 10.1/11.3] 12.6] 13.9] 15.3] 16.7] 18.2 
2.0] 7.4] 9.0] 10.5] 12.1] 18.8]15.4] 17.1] 18.8] 20.5] 22.2) 24.0 2:0| 5.5! 6.7| 7.9] 9.2] 10.5|11.8] 18.1] 14.5] 15.9] 17.3 18:3! 

| 
ie 7.7| 9.4] 11.0] 12.7] 14.5]16.2] 18.0] 19.8] 21.6] 23.5) 25.4 2.2] 5.6] 6.8] 8.2] 9.4] 10.8]12.2] 13.6] 15.0] 16.5] 18.0 19.| 

2.4] 8.0} 9.8] 11.5] 13.3] 15.1/17.0] 18.9] 20.8] 22.7] 24.7] 26.8 2.4] 5.7| 7.0| 8.3| 9.7] 11.2/12.7| 14.2] 15.6] 17.2] 18.7] 20.4 
2:6| 8.4| 10.1] 11.9] 13.8] 15.8|17.7| 19.7] 21.8] 23.9) 26.0) 28.1 2.6] 5.8] 7.1] 8.5] 10.0] 11.4/13.0] 14.6] 16.2] 17.8| 19.5) 21.2 
2.8] 8.7| 10.5] 12.4| 14.4] 16.4/18.5] 20.6] 22.8] 25.0] 27.2) 29.5 2°8| 5.9| 7.3] 8.7| 10.2] 11.8/13.4| 15.1] 16.8] 18.6] 20.4] 22.3 
3.0] 9.0] 10.9) 12.9] 15.0) 17.1|19.3] 21.5] 28.8] 26.1] 28.5] 30.9 3.0] 6.1] 7.5! 9.0| 10.6] 12.3]14.0] 15.8] 17.6] 19.5| 21.4] 23.4 

3.2| 9.3] 11.8] 13.4] 15.7] 17.9/20.2] 22.6] 25.0] 27.5] 30.0) 32.6 3.2| 6.2] 7.7| 9.3] 11.0] 12.8]/14.6] 16.5] 18.4] 20.5] 22.6] 24.8 
3.4] 9.7] 11.8] 14.0] 16.3] 18.7]21.1| 23.6] 26.2] 28.8] 31.5] 34.3 3.4] 6.4| 7.9] 9.6] 11.4] 13.2/15.2] 17.2] 19.2] 21.4] 23.7) 26.0 
3_6|10.0| -12.2| 14.5] 17.0] 19.4/22.1] 24.7] 27.4] 30.2] 33.0] 35.9 3.6] 6.5} 8.2] 9.9] 11.8] 13.7|/15.8| 17.9] 20.1] 22.3] 24.7] 27.2 
3.8/10.4| 12.7| 15.1| 17.6] 20.2/23.0| 25.7| 28.6] 31.5] 34.5] 37.6 3/8| 6.7| 8.4| 10.2] 12.1] 14.1/16.3] 18.5| 20.8! 23.3] 25.8] 28.4] 
4.0|10.7| 13.1] 15.6] 18.3] 21.0]23.9} 26.8] 29.8] 32.9] 36.0] 39.3 4.0) 6.9] 8.6] 10.5] 12.6] 14.7|17.0] 19.3] 21.7] 24.3] 26.9] 29.7] 

4.2)11.1| 13.6] 16.2] 19.1] 21.9]25.0] 28.0] 31.2] 34.4] 37.7 4.2] 7.11 8.9] 10.9] 18.1] 15.4/17.8] 20.2] 22.8] 25.5) 28.3 31.21 
4.4]11.5| 14.1] 16.9] 19.8] 22.8]26.0| 29.2] 32.5! 35.9] 39.4 4.4] 7.3] 9.2] 11.3] 13.6] 15.9|18.5] 21.1] 23.8] 26.6] 29.6] 32.7 
4.6/11.8] 14.6] 17.5] 20.6] 23.8/27.1] 30.4] 33.9] 37.5 4.6] 7.5| 9.5) 11.7] 14.0] 16.5]19.2| 21.9] 24.8] 27.8] 30.9| 34.2 
4.8|12.2| 15.1] 18.2] 21.3] 24.7/28.1] 31.6] 35.2] 39.0 | 4.8| 7.7| 9.8] 12:1] 14.5] 17.2/20.0] 22.8] 25.8] 29.0] 32.3] 35.8] — 
5.0|12.6] 15.6| 18.8] 22.1] 25.6]29.2] 32.8] 36.6 5.0] 7.9] 10.1| 12.5| 15.1] 17.8/20.8] 28.8] 26.9] 30.2] 38.7] 37.3) 

Tasie 18. Lacaine Current, Powrr Factor 99 Per Cent. Tasur 20. Leapinac Current, Power Factor 99 Par Cent 
D. C. Volts Loss In Per Cent. . D. C, Volts Loss In Per Cent. 

x/t| 5 6 7 [Saad (Om ae 9138), 14 [PTS h cere 6 7 Sl 69 | 20-] Mca eae io 

0.0| 5.0] 6.0] 7.0] 8.0} 9.0/10.0| 11.0] 12.0] 13.0] 14.0] 15.0 0.0] 5.0] 6.0] 7.0] 8.0] 9.0/10.0] 11.0] 12.0{ 13.0] 14.0] 15.0 
0.2| 5.2] 6.2] 7.2] 8.3] 9.3]10.4| 11.4] 12.4] 18.5] 14.5] 15.6 0.2] 4.9] 5.8] 6.8] 7.8] 8.8] 9.8] 10.8] 11.8] 12.8] 13.8] 14.8 
0.4| 5.3] 6.4| 7.5| 8.5/ 9.6]10.7| 11.8] 12.8] 13.9] 15.0] 16.1 0.4| 4.8] 5.7] 6.7] 7.7] 8.6] 9.6] 10.6] 11.6] 12.6] 13.5| 14.5] 
0.6| 5.5| 6.6] 7.7] 8.8] 9.9/11.1] 12.2] 18.3] 14.4] 15.5] 16.6 0.6| 4.7] 5.6] 6.6] 7.5! 8.5! 9.5] 10.5] 11.5] 12.4] 13.4] 14.4 
0.8| 5.7| 6.8} 7.9] 9.1] 10.2|11.4|, 12.6] 13.7] 14.9} 16.0] 17.2 0.8| 4.6] 5.5| 6.4| 724) 8/3] .9.8] 1008] 11-8) esiete skits 
1.0| 5.8] 7.0] 8.2] 9.4 secs nae M4 15.4| 16.6] 17.9 1.0! 4:5] 5.4) 6.3] 723) 8.2| 9.2) 10s2) 11 tieioeae 1S ae 

1.2] 6.0] 7.2} 8.4] 9.7] 10.9]/12.2| 18.5] 14.8] 16.1] 17.4] 18.7 1.2) 4.41 5.8| 6.2| 7.2| 8.1] 9.1] 10.1) 11.2) 42.0) 13:0) 1450 
1.4] 6.2] 7.4] 8.7] 10.0] 11.4]12.7| 14.0] 15.4] 16.8] 18.2) 19.6 | «cal aaa Be eee 
1.6] 6.4| 7.7| 9.0] 10.4] 11.8]13.2] 14.6] 16.1] 17.5] 19.0] 20.5 1.4] 4.3] 5.2) 6.1] 7.1] 8.0] 9.0! 10.0] 10.9] 11.9] 12.9] 14.0|9 
1.8] 6.6] 8.0] 9.4] 10.8] 12.3/13.8] 15.3] 16.8] 18.3] 19.9] 21.5 | ihonl 
2.0] 6.8 8.3] 9.7| 11.2| 12.7114. 15.9| 17.5] 19.1] 20.8] 22.5 1.6) 4.2] 5.1) 6.0) 7.0} 8-0] 9.0) 10.0] 11.0] 12.1] 18.2] 14.3 

I 

2.2| 7.1] 8.6] 10.1] 11.7] 18.3]14.9] 16.6] 18.3] 20.0] 21.8] 23.6 1.8) 4.2] §.1] 6.0) %0) 8.0] Oi) 10d) iso) assis a ees 
2.4] 7.3] 8.9] 10.5] 12.1] 13.8115.5| 17.3] 19.1] 20.9] 22:8] 24.8 2'0) 4.11 5.0} 6.0] 7.0) 8.1] 9.2| 10.3] 11.4] 12.6] 13.8] 15.0 
5.6] 7.6] 9.2] 10.9] 12.6] 14.4/16.2] 18.1] 20.1] 21.9] 24.0] 26.1 .. 
2.8] 7.81 9.5 1.3 13.1] 15.0]17.0] 19.0) 21.1] 28.1] 25.2] 27.4 | 
3-0] 8.1] 9.9] 11.8] 13:7] 15.7|17.8] 19.9] 22.1| 24.3] 26.6] 29.0 2.2} 4.1) 5.0} 6.0} 7.1] 8.2) 9.3} 10.4] 11.6] 12.8] 14.0) 15.3) 

3.2] 8.4] 10.3] 12.3] 14.3] 16.4/18.6] 20.8] 28.2] 25.5] 28.0] 30.4 2.4] 4.0) 5.0) 6.0) 7.1| 8.3] 9.3] 10.7! 11.9] 18.2] 14.5] 15.9]9 
3.4| 8.7| 10.7| 12.7] 14.9] 17.1]19.4] 21.8] 24.3] 26.7] 29.4] 32.0 a, a 
3.6] 9.0] 11.0] 13.2] 15.5] 17.8]20.3] 22.7] 25.3] 28.0] 30.7| 33.6 2.6] 4.0] 5.0] 6.0] 7.2] 8.4] 9.5] 10.9] 12.2] 18.6] 15.0) 16.5/% 
3.8] 9.3] 11.4] 13.6] 16.0| 18.5/21.1| 23.7| 26.4] 29.2) 32.1) 35.4 2's] 4.01 5.0| 6.1| 7.3] 8.5]. 9.7] 11.2] 12.6] 14.1] 15.7) 17.4 

p40 9.6] 11.8] 14.1] 16.6 ein 24.6] 27.5] 30.4| 33.5] 36.6 3.0] 4.1| 5.1] 6.2] 7.4] 8.7j10.0| 11.5] 18.1] 14.7| 16.5) 18.3)7 

| 4.2] 9.9] 12.2] 14.7] 17.3] 20.0|22.9| 25.7] 28.7) 31.8] 35.1] 38.4 3.2| 4.1] 5.1] 6.3] 7.5] 8.9/0.3] 11.9] 13.6] 15.3] 17.2 19.2) 
| 4.4/10.2] 12.7] 15.2] 18.0] 20.8/23.8] 26.8] 30.0] 33.2] 36.6 3.4] 4.1] 5.2| 6.4| 7.8| 9.2|10.7| 12.4] 14.2] 16.1) 18.1] 20.3 

4.6|10.5| 13.1| 15.8] 18.6] 21.6]/24.8] 27.9] 31.2] 34.6] 38.2 3.6| 4.2| 5.3| 6.6] 8.0] 9.6)11.2] 13.0] 14.8] 16.8] 19.0 21.20 
4.8/10.9| 13.6] 16.3] 19.3] 22.4/25.7| 29.0] 32.4] 36.0] 39.2 3'8| 4.21 5.4| 6.8] 8.3| 9.9|11.7| 13.5] 15.5] 17.6} 19.9] 22.2 
5.0|11.2} 14.0] 16.9] 20.0] 23.2/26.6| 30.1] 38.6] 37.4 | 4.0] 4.3] 5.5] 7.0] 8.6] 10.3|12.2| 14.1] 16.2] 18.4] 20.8 23.31) 

4,2) 4.3) 5.7) 7.2] 8.9] 10.8|/12.8] 14.9] 17.0] 19.4] 21.8) 24.5/9 

aaa AL AL S400 volte at reset’ (aslda) Oc| cal Sat etn ransmit 5 i i at 2 volts at receiv- 4.6] 4.5| 5. 7.6 Oo), wae : ; : : : 0} 

_ Transmit 500 kilowatts, 3 mules at von 4'8| 4.6] 6.11 7.9] 9.8] 12.0/14.4| 16.8| 19.4] 22.2] 25.2] 28.4 
ing end. Power factor 80%; two phase, 4-wire, 60 cycle 5.0| 4.7] 6.3] 8.1] 10.1] 12.4/14.9] 17.5] 20.2] 23.2| 26.3] 29.7 

system. No. 00 B. & S. copper wire, 12-in. centers. Tem- 

perature 30° C. 

From the system table, it is found that for a two-phase, 

four-wire system, I’ — K. W./2 K. V. 

Then I’ = 500/2 & 2.4 = 104 amps. 

From temperature correction table at 30° C 

1.039 and x/r const. = .96. 

The resistance per mile of No. 00 copper (Table I) = 

815 and the total resistance = 815 & 3 & 1.039 = 2.54 

ohms. 

From voltage loss table, for x/r = 1.26, 80 % P. F. 

100 S11: 
From reactance factor table No. 5 for No. 00 wire, 1 

foot centers and 60 cycles x/r = 1.31 &K .96 = 1.26. The 

capacity too small to be considered. 

From voltage less table, for x/r = 1.26, 80 % factor 

and D. C. loss in percentage = 11%. Find A. C. loss in 

percent to be 21.6%. 

From power loss table: For I./I’ = O, and 80% P.F. 

the power loss factor — 1.56. 

The A. C. power loss = 1.56 &K 11 = 17.16%. 

2 COnSte— 

A. C. volts loss = 2400 & .216 = 518.4.. 

K. W. loss = 500 X .1716 = 85.8. 

Voltage at generator = 2918.4. 

Power at generator = 585.8 Kw. 

PropteM No. 2. 

Transmit 750 K. W., 5 miles at 5500 volts, power facto 

r 

80%. Three phase, three wire, 60 eycle system. No. 00 

B & S wire of copper, 18” centers, temperature 25°C. 

From the system table, for a three phase, three wi 

system, I’ = K. W./2 K. V. = 750/(2 X 5.5) = 68.2. 

From temperature correction table, r const. = 1.019; an 

x/T Const vO: ; 

From resistance table, resistance per mile = .512 an 

total resistance = 512 & 5 &K 1.019 = 2.6. 

The D. C. volts loss in pereent = (2.6 & 68.2) /5500 

100 = 3.2%. 

From reactance factor table, for No. 0000 wire, 18” ce 

ters and 60 eycles, x/r = 2.16 & .98 = 2.12. 

The capacity is too small to consider. 

From voltage loss table, for x/r = 2.12, 80% pow 
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Taste 21. Leapine Current, Powrr Factor 98 Per Cent. 
D. C. Volts Loss In Per Cent. 

See 6) TiS] Sf 10) 11 | aww) 14] 2 | 

0.0] 5.0/ 6.0} 7.0] 8.0] 9.0/10.0) 11.0] 12.0) 13.0) 14.0) 15.0 
0.2/ 4.8] 5.8] 6.7] 7.7} 8.7] 9:7) 10.7] 11.7] 12.7] 13.7] 14.7! 
0.4| 4.7| 5.6] 6.5) 7.5} 8.4/9.4] 10.4] 11.3] 12:3] 13.3] 14/3] 
0.6] 4.5] 5.4) 6.3] 7.2} 8.21 9:1] 10.1] 11.0) 12.0] 13.0) 14.0 
0.8) 4.3) 5.2) 6.1) 7.01- 7.9] 8.9} 9.8] 10.8} 11.7] 12.7| 13.6 
1,0) 4.2} 5.0| 5.9] 6.8] 7.7/8.6] 9.5] 10:5] 11.4| 12:4) 13.4 

1.2} 4.0] 4.8] 5.7| 6.6] 7.3) 8.4| 9.3] 10.3] 11.2] 12.2) 13.2 

1.4; 8.9! 4.7! 5.6] 6.4] 7.3) 8.3/ 9 a 10,2 11.2! 12:3) 13/3 

1.6] 8.8) 4.6) 5.4) 6.3] 7.2] 8.2) “9‘il 10-1] iii! 12.2] 13.2 
1.8|.3.7| 4.5 5.4 6.3] 7.2) 8.2| 9.2] 10.9) 14.8!) 124]. 1375 

2.0/ 8.6| 4.4] 5.3] 6.2) 7.2) 8.2/ 9.2{ 10.3/ 11.4] 12.6] 13.8 

2:21 8.5 4.3) 5.2) 6.1) 7.1] 8.2! 9.3! 10.4] 11.6/ 12.8) 14.1 

2.4 3.4) 4.2) 5.1/ 6.1) 7.2/8.3! 9.4/ 10.6] 11.9] 13.2) 14.6) 
| 2.6, 3.3| 4.2) 5.1| 6.1] 7.2] 8.4) 9:6{ 10:8] 12/2| 13:5] 15:0 

2.8] 3.3) 4.2] 5.1] 6.2) 7.3/8.5! 9.8/ 11.1] 12.5) 14.0) 15.6 
$.0| 3.2} 4.1) 5.1] 6.2/ 7.4] 8.7] 10.0; 11.4] 12.9] 14/5] 16.2 

5 2 8.2) 4.1] 5.1] 6.8] 7.5] 8.9] 10.3{ 11.9] 18.5! 15.3] 17.1 

| 8.4] 8.1) 4.1) 5.2) 6.4) 7.7] 9.2/ 10.7/ 12.4] 14.1! 16.0] 18.0] 
3.6] 8.1/ 4.1/ 5.3] 6.5| 8.0] 9.5] 11.1] 12.8] 14.7] 16.7] 18.8 

| 3.8! 3.1| 4.2) 5.4| 6.7] 8.2) 9:9/ 11.6] 18-4] 15.4) 17-5) 19.7 

4.0) 3.1] -4.2/ 5.5] 7.0/ 8.5/10.2/ 12.0] 13.9/ 16.0/ 18.2/ 20.6 

4.2) 3.1] 4.2! 5.6] 7.1| 8.8|10.6] 12.5] 14.6] 16.8] 19.2] 21.8 
4.4) 3.1] 4.3] 5.7] 7.3] 9.0)11.0] 13.0] 15.3] 17.6] 20.2) 23/0 

| 4.6] 3.2] 4.4| 5.9] 7.5] 9.4]/11.5] 13.7] 16.0] 18.5] 21.2] 24/2 
4.8] 3.2) 4.5] 6.0] 7.8] 9.8]12.0] 14.3] 16.8] 19.4] 22.3] 25.4 

1 5.0] 3.3] 4.6] 6.2] 8.1] 10:2/12.5] 14:9] 17.5] 20.3] 23.4] 26.6 

*TaBLe 22. LeapinG Current, Power Factor 95 Per Cent. 
D. C. Volts Loss In Per Cent. 

ixsr| 4] 5| 6 7 Son) 10MmeTInime tS | 19 |. 14 

0.0] 4.0) 5.0] 6.0] 7.0] 8.0) 9.0! 10.0! 11.0] 12.0) 18.0) 14.0 
0.2] 3.7] 4.7| 5.6] 6.6] 7.6] 8.6] 9.5] 10.4] 11.4] 12.3] 13.3 
0.4| 3.5] 4.4] 5.3] 6.2) 7.1] 8.0] 8.9] 9.9] 10.8] 11.8] 12:7 

1 0.6] 3.3| 4.1] 5.0| 5.8] 6.7/7.6] 8.5] 9.4] 10.3) 11.2] 12.2 
0.8] 3.0} 3.8] 4.6] 6.4] 6.2) 7.0) 7.9] 8.8] 9.7| 10.6] 11.6 
1.0) 2.8] 3.5} 4.3] 5.0} 5.81 6.6] 7.4] 8.3] 9.1] 10.0] 10.9 

1.2] 2.6] 3.3) 4.0] 4.7| 5.4) 6.2] 7.0] 7.9] 8.7] 9.6! 10.5 
1.4) 2.4] 3.0] 3.7) 4.4) 5.1] 5.9] 6.6] 7.5] 8.3] 9.2] 10.1 
teGiea-2 280864) 4.1) | 4.8)5.5| 6.3) tii 8.0} 8.9| 9.8 

1 1.8] 2.0| 2.5] 3.2] 3:8] 4/51 5.2] 6.0] 6.91 7.8 8.7| 9.7 

2.0| 1.8] 2.8{ 2.9/~3.6| 4.3] 5.0/ 5.9, 67/1 7.71 8.6{ (9.7 
| RAIN 

BeoieteG) e201) | 2.7| 3.4/5 4.1) 4.9| 6.7). 6.6) 7.6] 8.6| 9.7 

mea 1.4) 1.9) 2.5] 3.2!" 3.9) 4.7| 5.6] 6:51 7.6|.8.6| 9.8 
2.6| 1.2) 1:7] 2:3 ay 3.7| 4.6] 5.5| 6.5] 7.61 8.7] 9.9 

2.8] 1.0] 1.5) 2.1/ 2.8] 3.6] 4.5] 5.5/ 6.5] 7.7/ 8.9] 10.2 
3.0| 0.9] 1.4 Ad 2.7| 3.5) 4.4] 65.4] 6.5! 7.8| 9.1] 10.5 

] 8.2] 0.7} 1.2} 1.8} 2.5] 3.4] 4.3! 5.4) 6.6] 7.9! 9.3! 10.8 

Sora! 0.6) 1.1) 1.7) 2:4) 8.3) 4.3] 5.4) 6.7/ 8.1] 9.6! 11.2 
3.6] 0.4) 0.9] 1.6] 2.4] 3.3] 4.4| 5.6] 6.9| 8.4] 10.0] 11.8 

3.8] 0.8] 0.8] 1.5 2. 3.3] 4.5| 5.8/ 7.2/ 8.8/ 10.5! 12.5 
4.0| 0.2| 0.7| 1. | 2.8] 3.3) 4.6] 6.0] 7.5] 9.2] 11.1] 13.2 

4 0.1] 0.6{ 1.3] aa 3.4] 4.8 6.2| 7.9| 9.7| 11.8] 14.0 

4.4.6.0 0.5! 1.3/ 2.3] 3.5] 5.0] 6.5/ 8.3/ 10.3/ 12.6] 15.0 
4.6] 0.1) 0.5] 1.3) 2.3] 3.6] 5.1] 6.8] 8.7] 10.9] 13.2] 15.8 
* 0.2| 0.4) 1.2] 2.4 aa 5.4| 7.2| 9.2] 11.4] 13.9! 16.7 

5.0/ 0.4] 0.3 “{'5 2.4, 3.9) 5.7 7.6| 9.7{ 12.1] 14.7| 17.6 

factor and D. C. volts loss in percent = 3.2; the A. C. volts 

loss in percent — 8.42%. 

From power loss table, I./I’ — O and 80% power fae- 

tor, the power loss factor = 1.56 and the A. C. power loss 

percent = 1.56 & 3.2 = 5.0%. 

| Prosiuem No. 3. 
Transmit 2000 K. W., 10 miles at 13000 velts, power 

factor 90%, two phase, three wire, 25 eycles, No. 0000 B. 

_&S. Aluminum wire, two feet centers, temperature 35°C. 

From the system table for a two phase, three wire 
| system, I’ — K. W./2 K. V. = 2000/(2 & 13) — 77 amps. 

From temperature correction table at 35°C., r const. = 

1.058 and x/r const. — .58. 
_ The resistance per mile (Table I) — .83 and total re- 

“Sistance — 83 X 10 & 1.058 = 8.78 ohms. 

TasLe 23. Leapina Current, Power Factor 90 Per Cenv. 
D. C. Volts Loss In Per Cent. 

ieee | 6k | US| as ee ao} 

{0.0 4.0] 5.0] 6.0| 7.0] 8.0| 9.0] 10.1) 11.1) 12.1 | OFS, sane peseO 6.6 | 6.5 | 7.4.| 8.410903 | 10:9 lag. 
0.4) 3:3) 4.2) 5.0] 5.9] 6.8] 7:71 8.6] 9:5 | 10.4 
OG) |) SOneoet ie 451 5.8.1 6.2 | To Were | 86 los 
CS ierGmen- one a Gal 4.71 5.4. | . 6 2vleeOuli7 8) 8.6 LO) |p cree omiesih: | 41) 4.8 | 5:5 ymeero.|e.9 |) 7.7 
(2s eS eomeeecomme oe 8.71. 4.31) 80 WebeB lL) G.80h 1 7.0 
Liye Tremor eoe | 8.2) 3.8. |» a aanmea ie &, qe ea 
TGGle emt aeoeDu 27 | 8.8. | so Wear le Bas lh ome 
WS OOM Siete 2.2). 2.7 | 3:8 ao fed 5 lem 
ZOO MAIO Oblates el 17 | 2:9 |! 07 eats le aig WP tag 

2a OCMMmOLGHOTO Ns 1.9 | 1.8) 239 | 3 ann as 

Ded, OLOMMDOLERIIONS | 0:9 | 1.4 | 2.0] 2.6) 3.2| 4.0 
aoe | 

DEO SaMmOneOlD | 0-6) 1.0 | 1.60129 2.9 1) 9.7 

See O-oumecetede | 02 10.7 | ser dee {| Sieh 3.6 

SOL MO LSeOsTOeD | 022 | 0.8 | OS Wau old. |) Sed 

EU pe aii! | TROMMMOLS) | 0.5: | 0:0] O.6{) 1.47}. 2.2 |) 812 
| 

Aalet ommeiecuimetiat |. 0.7 |) 0.2) Ord ti oa | 32a 

3. Chi Ie Guiae teseinedtea |) 1.01 0.8 | Qeomie Dede Qete lke 3.4 

Soe enieie Stier a il 122, 1 0.6) \2 Gate dele s2i3') 8.6 
SCOT eteS. |. 4 1.0.8 | O20) 1t fo.4 | 3:8 

4.2] 2:3 | 2.3 Pia). G-me0,Oul Ord) |e deena 26 4-2 
AP aORGR EEO G 255 5), 1-8. 41.0.1 20.0 | 1-3.] 2:8.| 4.6 

A-Guimeo Ra leecssnina- Sle 19° 01.0 eet | teal Sel. |. 5.0. 
Ae OE es O26 1.9) 0.9 0.8 | tiv | 8.4) B.4 
BOM mono wl eese2 ness: | DON -O.Sile Old. |, Bowl 3.8 f. 5.9.) 

TABLE 24, LeapING CurRENT, Power Factor 85 Per Cent. 
D. C, Volts Loss In Per Cent. 

xyr| 3 a eer 6 7 8 9 10 i 

CLouiacOnPaLONlmrStO Ih Gl0:| 70M SkOo.08b 10.00) Itt 
OMnMONGN Sts i 4a 6.0.) 62a) Wedel oS. he -Ordh 10L0% | 
Cudaeoesa es 3.9 1 4e7 | O35 Get | Teoh Bs) 8.9 
OLGHEOMNO2 Gr 888) 4) 4:8] Gh G28 te Tel M78 
CMa RO eee oats a4 | 4c | aeasl Sc4tl! 6.0 | 6l7 
OU MRRCRIeTAla OMe O27 | 3.3) leegisil 4c4ales. 07) 05.6 

TP OLouiectes a) eer) 2-24|~ 2.7) || saute Ste |) 4:20 o-4.7 
Te AMCOLS TOSS oleete2 | 1-6 | 2.0.1 2.61 .2.9.| 3.41. 4.0 
CGA ORRIN CONE [ee OnT al LO 5) 1Bub Tar Beate BT 372 

epee | 

1.8} 0.21 0.0| 0.1| 04] 0.7{ 1.0{ 1.4; 1.8 | 2.3 
—— | — Ss 

SOO ORD OTe | OL 0:0 fPolsw! Gene Lael 105 
| = 

SOMMOERN OO e0LS | 0:7 | O65 | .OsSale0.0°1 > 0.40) 0:9 

An ee eae 2 ene? |i Lal, 00029) 1 026) |) -10.2-\1), 0.2 

2. SPOR EOP oe eTalh em | Seb li Led ileal Ontule: O88 
38 Emon ee2 ules! “2h a9 | 17 | 153 | OLSied 
iON erIOMmrOrae |) DeGalwiy O67 M25 8.2 ere toma 

See oat | 8707 S21 | Bk 10 2.9.) 2.6 Per 1.4 
SeaMmOVRTMESsie S40 3.6 |. 8.6. [2 3.4.| 3.0) 25: 1.8 
SEGUOIO MES hi 8.S 460 | 4.0) 3.8 |) SBA) 2:7 | 1.9 
SIQMOE TANS Sa 4.90 ded | o4.3 (4.1 | 3.6) 2:91 2.0 
AOR MEaN elec aca | 407 |) 4.7 | 4.4 |) SeSae 8.10) @ Qt 

| ir 

4 Dusen eet (40S (0 95.0% 06.001 4.6 |e ts0M) B22 | Qed 
4.4| 4,0] 4.7) 6.2| 5.4] 5.8] 4.9 } 4.2) 3.3 | 2.0 

1 £5466) 5.6.) 5:7.).5.6.) 5.1) 2413.3) 19 
1s fees) 8.9/6.0) 5.8) 5.3 £14 \es.2 VEL 
6 Un SasQMm ale G224 6.8 | Gil | Seb abe 4660 |) B22 |e 4 

The D. C. voltage loss in percent = (8.78 > 77/13000 

X 100 = 5.2%. 
From reactance factor table for No. 0000 wire and 2 

feet centers at 25 cycles, x/r = .96 & .d8 = .556. 

The capacity is too small to consider. 

From voltage loss table, for 90% power factor, 5.2% D. 

C. loss and x/r = .556, the A. C. voltage loss in percent 

== 6.55%. 

From power loss table, for I./I’ = O and power factor 

90%, the power loss factor — 1.23. The A. C. power 

ss then = 5.2 «& 1.23 = 6.4%. 

The power factor at generator = 90 & (1 + .064)/(1 

+ .0655) — 90%. 

lo z 

Prostem No. 4. 

Transmit 1000 K. W., 25 miles at 25,000 volts, power 
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TaBLE 25. LEADING CURRENT, Power Factor 80 PER CENnrT. 
D. C. Volts Loss In Per Cent. 

feo er wes Oo Re SS aa i eT 

0:0: /i2SLOn|(Me4204) © AON MCLOM Eee meS teiO. Qn 10a ities 
0.23) 2964) 18:5] 464 Veesel geo") ev ste| (Sdn) #8e9.1 e089 
Ola 1 P2tel! 2ion) - Sevan detel opened BGlOu| a 7eSeme Sar 
OE) Weal 24 | S50) aed 80 560 5.84 PGs buleees 
0.8) 1685) 168] :2:g0]) oegul es. 45 deol 24:68) 15.80 850 
120:]  Ocdeh e222) “EON 208 eas |F Bishi sia) 3 l6r le 46 

152 10.6.) 1027, |— 120) teat ©2200) 2.5m) -2cONls.4 

1,4°| 0.0) 0.2) 0:8). Oe LOrs-|) 1.14 2.6) 1.8m oe 
1:6) 0:40) f0l4 el OFS MEMO RInee Oil [0S 9910260] 0, Onlin 

1.85] 0.8 20.90) (OLD OSs emOSSull VOLS Mt0.8 ls Crom mnOee 

Or dear aa) eGe| ee uaet: Guiles oi) odo) meledmle OSS 

2.95) 1-61.90!) Qual ono MIoNON OO Teo 519! Siem e la 
D4 |) UDO) | 2id.| | Qeg I Sooo eeorONl 8800! |! 82:9" POtmalamed 
2, |i 2e34l/| S20 [NS eee Messe sar G8h65| Sedulenoedl 
O'R) 2071 S38 |), SSR eawaleees Meas 4235 Pde eager 
3.0.1) (Ord Wa -8 Ie 424 a) eae ule Oreeoel | 45.00) easel ded. 

3.21 29:5) 948+ .4, Ou MebesalesasGull  boralemo. Gil mo.4a im onO 
R14) | 68085 4c7l 6. aeRO Se ROBIE Geo Bal i) abc ealmmoEs 
3.6) | 4.20) bee) |) SSL OMEtae SBET IN 668"). S657) Gra almouT 
B.S) 454i she7) Ord aeRO Tee alerts ae? || e Guta GO 
4205. 08| Gide) G2Oul MeO MITE SE lente. |) McaAGallereON) eace 

45 |S] CELE IP eV .3 ROM RES LTIRES 2el) ABORT aoa es Ons 

4.4-). B61 (G8) 7:8) eee See eG | VStar Tee 
£6 | 6.0 | 78a 68.2) aSes"| OLONe S98) Ses yer. 4) were 
4.8.) 6.8. || Tov) 18.6 °\OeOeoul solo MINCOE2 Sibel eto. I) eOod 
5.01626 || ©8270 | 99.2 | One|! SOFOMINOD | SHO | eteS.\ub.s 

factor 70%, three phase, four wire 25 cycle system. No. 4 

B & S Aluminum wire, 3 feet centers temperature 30° C. 

From the system table for a three phase four-wire 

system, I’ = K. W./2 K. V. = 1000/(2 & 25) = 20 amps. 

From temperature correction table, for 30° C., r const. 

= 1.039; and x/r const. = .59. 

From resistance table, resistance per mile = 4.21 and 

the total resistance = 4.21 & 25 & 1.039 = 109.2 ohms. 

The D. C. volts loss pereent = [ (109.2 20) /25000) ] 

< 100 = 8.74%. 
From reactance factor table, for No. 4 aluminum wire, 

3 feet centers and 25 cycles, x/r = .20 & .59 = .135. 

The capacity too small to consider. 

From voltage loss table, for x/r = .135, D. C. volts loss 

= 8.74 % and power factor — 70% the A. C. voltage loss 

= 10.25%. 
From power loss table, I./I’ = O, power factor = 70 %; 

the power loss factor — 2.04 and the A. C. power loss in 

percentage — 2.04 & 8.74 = 17.8%. 

The power factor at generator = {.70 & 1.178) /1.1025 

= 14.7%. 
ProsLeM No. 5. 

Transmit 15000 K. W., 50 miles at 60,000 volts, power 

factor 85%, three phase, three wire, 60 cycle system, No. 

0000 B & S copper wire, 4 feet centers, temperature 20° C. 

From the system table for a three phase, three wire 

system, I’ — K. W./2 K. V. = 15000/(2 « 60) = 125. 

From temperature correction table, for 20° C., r const. 

—— Band exyareCOUSh. tls 

From resistance table, the resistance per mile = .512 and 

the total resistance — .512 % 50 = 25.6 ohms. 

The D. C. volts loss percent = [ (25.6 125) /60000] « 

100 = 5.34%. 

From reactance factor table, for No. 0000 B & 8 copper 

wire, 4 feet centers, and 60 cycles, x/r = 2.6 & 1 = 2.6. 

From charging current table, I./I’ = (.315 & 5 & 60) / 

125 — .0754. : 

From power loss table, for I./I’ — .0754 and power 

factor of 85 %; the power loss factor 1.34 and power 

loss per cent = 1.34 & 5.34 = 7.16%. 

From Power Factor Conversion Table, 1.34 — 86% 

power factor. 

TaBLe 26. LeapING CuRRENT, Power Factor 70 Per Cent. 
D. C. Volts Loss In Per Cent. 

exterior 8:>- | 6 aa 6 Fy Tel Se 

0.0 2.0 3.0 4.0 5.1 6.1 hee 8.3 
0.2 1.5 2.4 Ee) 4.1 5.0 6.0 7.0 
0.4 ili 1.8 2.4 3.2 3.9 4.7 5.5 
0.6 0.7 2 1.7 2.2 2.8 3.4 4.0 
OV RMR GO:S 0.6 0.9 1.3 1.6 pail 2.6 

oe OLDE || errors 0.6 0.8 iW a 
1.0 0.0 | 0.0 | — | =— | aS } —- | a I 

| 
ee 0.5 0.6 0.6 0.6 0.5 Ors One 
1.4 0.8 ilps 1.3 1.5 1.5 1.5 1.4 
1.6 1:2 fe 2.0 2.3 2.5 2.6 2.6 
1.8 1.6 2.2 2.8 a) 3.6 3.8 4.0 
2.0 1.9 Pa 3.5 4.1 4.5 4.9 ser 

pA) 2.3 3.3 4.1 4.8 5.4 5.9 6.3 
2.4 Peal 3.8 4.8 5.6 6.3 6.9 7.4 
2.6 3.1 4.4 5.5 6.4 ee 7.9 8.4 
2.8 3.5 4.9 6.1 7.2 8.1 8.9 9.4 
3.0 3.8 5.4 6.8 8.0 9.0 9.8 10.5 

3.2 4.2 5.9 7.4 8.7 9.8 10.6 11.3 
3.4 4.5 6.4 Si 9.5 10.6 11.5 12.1 
3.6 4.9 7.0 8.8 10.3 11.4 12.3 12.9 
3.8 5.4 7.6 9.5 11.0 12.2 13.1 13.7 
4.0 5.6 8.0 10.1 11.8 13-1 14.0 14.6 

4,2 6.0 8.5 10.6 12.5 13.8 14.7 15.2 
4.4 6.4 9.0 iahy 13:1 14.4 15.2 1531 
4.6 6.7 9.5 11.8 13.7 15.0 15.9 16.2 
4.8 (cit 10.0 12.4 14.4 15.7 16.5 16.8 
5.0 1.5 10.4 15600 eld. 0 16.4 alr ep 17.4 | 

From voltage loss tables, for 85% power factor, x/r = 

2.6, D. C. volts loss = 5.34%. by interpolation, A. C. 

voltage loss = 14.8%, the volts loss 60000 «K .148 = 

8880 

The K. W. loss = 15000 & 7.16 = 1074. 

Volts at generator — 68,880. 

K. W. at generator = 16,074. 

The power factor at generator: 

Cos. @” = 86 X 1.0716/1.148 = 81.7%. 
I’./V’, [.0754  (1.148)*]/1.0716 = .0927. 
The power loss factor for 81.7% and I’./I’, = .0927, is. 

1.44. From power factor conversion table, P. F.—83%. 

MetuHops To Use IN CALCULATIONS. 

. (1) Cuareinc Current. Find the charging current for 

a single phase line of the same size wire, spacing and 

length of line as the line to be calculated, using the voltage 

as given in the System table. (2) Find I’, (amperes for ecal- 

culating D. C. voltage loss) as given in the System 

table. 

(3) D.C. Vourace Loss. Find D.C. volts loss by multi- 
plying I’ by the ohmic resistance of the above single phase 

line. (The resistance of the outgoing and the returning 

wire are included in the resistance calculation.) Divide 

this wesult by the line voltage to get the per cent D. C. 

voltage loss. 

(4) A.C. Powrer Loss Facror. Divide the charging cur- 

rent as found in item (1) by I’. Apply this ratio to the 

power Icss table where, for the power factor of the load, 

|will be found the power loss factor which will give the A.C. 

power loss in per cent when multiplied by the D.C. volts loss. 

im per cent. 

(5) Power Facror. To find the correct power factor 
at the receiving end of the line, apply power loss factor 

to the power factor conversion tab!e. This power factor is 

used in ealeulating the A. C. voltage loss. 

(6) Reacrance Facror. Find ratio of inductive re- 

actance to ohmic resistance for the size wire, spacing an 

material from reactance table. 

(7) <A. C. Vourace Loss.. Apply values found in 

items (3), (5) and (6) to voltage loss tables to get A. C. 

voltage loss in per cent. 

(8) Power Factor at GENERATOR. Multiply the powe 
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factor is found it the item (5) by the ration of (I+ w) to 

(1 + e). Multiply the ratio of charging eurrent to I’ by 

(1 + e)* + (1+ w). Apply these new values of power fac- 

tor and ratio of charging current to I’, to the power loss and 

power factor conversion tables as in items (4) and (5) to get 

the power factor at the generator. The power factor will 

be leading or lagging as indicated in the comments on 

voltage loss table. 

w = A.C. power loss in percent as a fraction. 

e = A. C. voltage loss in percent as a fraction. 

Testing High Tension Transformers 
Contributed Exclusively to KumcrricaL E'NGINEERING. 

BY H. G. DAVIS. 

Section 3. Heat Runs and Potential Tests. 

Continued from May Issue. 

After the iron and copper losses were determined the 

machines were connected for the temperature tests on 

heat runs. have 

been tested by the opposition method of two in multiple. 

However, as there were two secondary windings in each 

transformer guaranteed to give full transformer output 

There were four machines and could 

at the minimum voltage, it was necessary to give two sets 

of temperature tests on the transformers to determine 

heating for the two conditions. From the iron loss tests 

and the copper loss tests we found that the losses when 

using one independent secondary winding did not differ 

materially from the losses found when the other secondary 

was used. Taking this into consideration two sets of tests 

were taken. No. 1, No. 2 and No. 3 transformers were 

tested by the three phase delta method shown in Fig. 3, 

using the 6000 volt secondary winding in this test for nor- 

mal load and overload tests. After this test, No. 1 and 

No. 4 were to be run on normal load by the opposition 

method using the 12,600 volt winding as the low tension 

winding. In all tests the high tension 34,600 volt winding 

was used. 

In taking the temperature tests, the trausformers were 

first connected up as shown in Fig. 3. Thermometers were 

hung so as to read room temperature teniperature of 

ingoing and outgoing water from the cooling coils and oil 

temperature. Cold resistance readings of the minimum 

windings were available from fhe resistance measurements 

while the measuring instrumeacs ware mney tise 

resistances of the windings when hot. 

to take 

In supplying the load to the three thransformers by 

the method of Fig. 3, the iren loss is supplied on the 

low tension side. A bank cf small transformers were 

connected in temporarily to raise the alternator voltage to 

AUX. TRANS. SUPPLYING 
If=R LOSS Bn a 

A B is; 

LESS 

4 2 J 
TO 3 DP ALTERNATOR 

TO SUPPLY /RON LOSS 

Fic. 3. Connections ror Heat Run. 

Note: In these connections the iron loss is supplied by the 
8-phase alternator on the secondary side and the current supply 
taken from an auxiliary transformer in the high tension delta. 

, 

6000 volts. As a check on the Kya. capacity necessery from 

the generator, we have from the iron loss‘test that each 

machine took 18.5 amperes at 6000 volts or 11.8 Kw. in 

actual power capacity. The Kva. capacity for excitation 

required for this bank of 3 transformers is 3)<18.5 6000 
= 335 Kva. but the power actually taken to supply the 

iron loss is only 36 Kw. The generator used was 

a 350 Kva-60 eyele, 2300 volt, 3 phase machine, and the 

voltage stepped up to 6000 volts by 3—100 Kva. single 

phase transformers, ratio 2300/6600. Thus the generator 

was operating at 2090 volts which was very close to normal 

density. 

The copper loss supply of current was impressed on 

ihe primary winding through an auxiliary single phase 

transformer. An inspection of Fig. 3 shows: that the 

voltage required from the auxiliary transformer is 3 times 

the impedance volts of one transformer or the sum of 

the impedance volts of three transformers. The current 

at normal load was 39.3 and volts, 1550-+-1580+-4580. At 

125% load, amps = 49.1; volts = 5720. At a normal load, 

the Kva required from the alternator was 39.3)<4580 — 

180 Kva. Power required — 9.14-9.08+-9 — 27.18 Kw. 

At 125% load, Kva = 49.14<5720 = 281. The power 

required — 48 approx. 

The generator used was a 60 cycle, 2300 volt, 500 Kva, 

3 phase. The auxiliary transformer was 300 Kva—6000/ 

2300 volts 60 eyeles. Thus at 125% load the auxiliary 

transformer was delivering 49.1 amperes at 5720 volts. 

The generator was then delivering to the transformer 140.5 

amps at 1995 volts from one phase. 

It will be noted that to test the 4500 Kva of trans- 

formers only one three phase, 350 Kya generator and one 

500 Kva, 3 phase generator was necessary, while the 

actual instantaneous power required was only about 65 

Kw. This shows the ease and cheapness of this method 
of test. It will be noted that the auxiliary transformer 
in the primary winding is subjected to the strain of the 
high veltage of the transformer under test. Thus an 
auxiliary transformer should always be used and if the 
generator is used, this delta point should be grounded. 

The above caleulations show the method of arriving 

at size of machines to supply the losses for the heat tests. 
The calculations given above for the alternator to supply 
copper loss, is from the impedanze test which was made 
on the maximum winding. The minimum winding for the 
same output would require a slightly greater eurrent so 

that the impedance volts would not differ materially. When 
the heat run connection is made, the checking of magne- 
lizing current and voltage on the auxiliary current supply 
can be used as a check against the tests. of impedance and 
eore loss to see if heat:run connections are made properly. 
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Thus from the iron loss alternator the current should be 

about 97 amperes or about 32 amperes in a delta lead from 

the 3 auxiliary transformers supplying the iron loss. 

To save time of testing, hot oil was placed in the trans- 

former and the current and voltage impressed for a half 

hour before the water was passed through the cooling coils. 

The readings of all thermometers were made each hour 

and as soon as oil temperature and temperature rise of 

water from cooling coils indicated that the transformer was 

reading a constant temperature, the resistance of the high 

tension windings were taken at hcur intervals. In doing 

this, the loss supply alternators were diseonnected—cool- 

ing water shut off and high tension windings opened at 

the delta points. These readings must be taken quickly 

and provision was made in connecting up so that the re- 

sistance measurements could be taken rapidly. When the 

thermometer and resistance measurements on the primary 

indicated a constant temperature, readings were taken for 

and resistance measurements made for 

each winding under test. During the normal load test the 

cooling water through the coils was held constant at 4 

gallons per minute. 
After final temperatures were taken the transformer 

had cooled slightly. They were run under normal con- 

ditions again until the constant temperatures were reach- 

ed after which the overload test was taken for a period 

of two hours with temperature measurements taken at 

the end as for the previous full load test. For this over- 

load run, iron conditions or voltage remained the same but 

the current was increased to 125% of normal value. The 

cooling water was also increased to 5 gals. This increase 

in cooling water is sometimes specified and sometimes the 

specifications call for no inerease of cooling water. 

After the tests of the three transformers operating in 

delta were made, No. 1 and No. 4 were tested at normal 

load by the opposition method using the 12600 volt see- 

onday winding in place of the 6000 volt winding. The 

current was impressed by the auxiliary transformer in 

the primary circuit as before but the voltage required from 

this transformer under this connection is the sum of the 

impedance volts of the two transformers instead of three. 

The impressed voltage on the two transformers is now 

12600 volts single phase which. required new auxiliary 

step up The final temperature for this 

test using the 12600 volt winding checking with the pre- 

vious test under normal load using the 6000 volt winding. 

No further temperature tests were then necessary. 

DATA FOR TRANSFORMERS UNDER HEAT RUN. 

all thermometers 

transformers. 

No. 1 “Noe. 2°. ‘No.3 No. 4 No. 1 
Res. 34600 V. @ 25°.... 1.98 1.98 1.98 1.995 1.98 
Res. after normal run..... 2,20 2.24 2.15 2.16 2.2 
TeEmMPerature an xa vee selene 54 59.5 49 47 54 
Ingoing Water Temp. ..... 235 2 - 15 15.0 25 
Rise above water........ 34.5 34 32 29 
Res. after overload run... 2.27 2.32 2.20 2.25 2.2 
Temperaturemoncce.. Gren. 64 69 61 58 64.5 
Rise: 2 cisibins ce coetiosa reat 39 44 46 43 395 
Res. 6000-V. @ 25°.......- OTST OT8T OTST 0743 0737 
Res. after normal run..... .082 082 : 
Temperatures .ccccakces cues 54.5 545 50 
RISE: oj.:air/syasioret Agrees tes areata a 29.5 35 
Res. after overload ....... .O848 0848 084 
Temperature, qe hiraticenes.ssctee 65° HHO 62° 
FVUSEl ao peu tere deste aateuentine 40 40) 47 
Resi) 12600 V 1@i259 wacea. .342 3405 B42 B44 $42 
Res. after normal ......... 5 368 38 
DEM PErVaeurre: Fave viatesytecvee ates 45° 54° 
RAIRG 5 Prats sve apistantotnc maori 80° 29° 
Oil temperature, normal...4385 455 36.7 367 4 
RiAis@+ gcrevesdietoraseeuans jy Weavaper Seen 205 21.7 21.7 19 
Oil Temp. overload «2a 51.0 46.0 
RAISE: cia stone al oO TID OTANe «BO 25.0 26 81.0 
Outgoing water normal....42 2 30 30 43 
AMOUNT 2.55 Sie Seats ee 4 gal. t 4 4 gal. 2 
Rise Rfo eet ae cis see aicd 17 15 15 18 
Outgoing water overload...40 40 32 
Rise, .ctth aaaesaetesiebae chauss 15 15 17 
AMOUNTS Sacaitipintios sonned- or Wau wel & ele 5 gal 

The following table shows the temperatures reached 

for each load test with the hot resistance measurements of 

each coil with the caleulated temperature rise above room 

and above ingoing water: 

The first columns under No. 1, No. 2 and No. 3, show 

readings taken on the first test of three machines con- 

uected in delta. The next two columns show results ob- 

tained on No. 1 and No. 4 when run in opposition. It 

will be noted that the temperatures reached on the normal 

run in the second test, check closely with the values ob- 

tained in the first test. All temperature rises are given 

above the temperature of the ingoing water which is the 

cooling medium. ‘The hot resistance measurements con- 

pected to a temperature of ingoing water, which is tio be 

the operating condition, should be used for efficiency ¢al- 

culations and the rise above the water at this temperature 

should be so specified. It is to be noted that increasing: 

the water in proportion to the load allows the water to 

have about the same temperature rise as under flow for 

normal load. 

The rises as found by test are well within the speci- 

fied rise. If a higher rise is permitted as an operating 

conditon these transformers can be used with a smaller 

amount of water which would be a saving if water is cost- 

ly. Again, at overload the water need not be increased 

above that used at normal as the rise is very low. 

LOAD DIVISION. 

In the specifications on these two transformers, the two: 

secondary windings were to carry the full rating indepen- 

dently or together. This meant that the two windings 

should not have reactions that would effect load or volt- 

age. To test this, two machines were put in parallel on the 

34,600 volt winding, on the 12,600 volt winding and on the 

6,000 volt winding. Normal current was forced through 

the primaries and normal voltage impressed on the 6,000 

volt winding. The current in the two secondary windings 

was then read and it was found that the current divided 

inversely as their voltage or that their Kva ratings were: 

equal. 

POTENTIAL TESTS. 

Specifications for these transformers eall for operation 

in a three phase connection to give 66,000 volts on the 

primary side. This means that the primary side should 

have a potential test to ground of twice this voltage. Po- 

larity test also showed that the windings were of opposite 

polarity which means that if two adjacent leads—one pri- 

mary and one secondary—should come together the result- 

ant voltage across the other two terminals would be the 

sum of the primary and secondary voltages. In this case 

the resultant Y voltage would be (1.73 38100)+13800 —- 

79,000 volts. Double this voltage would be 159,000 volts. 

Each primary winding was tested at 159,000 volts for one 

minute. Each of the two secondary windings was tested 

at 27,000 volts which is approximately double the voltage 

on the 13,800 volt winding. Also the insulation between 

the two secondary windings was tested at 27,000 volts for 

one minute. When testing each winding to ground, each of the: 

other windings was grounded. The voltages were read by 

using a gap between needle points. When making insula- 

tion tests to ground the terminals and bushings should al- 

ways be connected as most often this is the point at which 
failure oceurs. 

After the high potential test, the insulation between | 

turns should be tested. This is done by exciting the wind--_ 
i 
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ings to double voltage for one minute and 1% times voltage 

for five minutes. Each of these transformers had 12,000 

volts impressed on the 6000 volt winding while the other 
windings were open cirevited. It is evident that to excite 

the windings to double voltage we could not double tI: 

fiux in the core because cf the rapid increase in magnetiz- 

ing current. (See saturation curve). Since volts — Kx 

frequency x flux density, it is evident that we must in- 

erease the frequency. A 200 cycle alternator was used 

in taking this test. After double potential was impressed 

for one minute, 1% times potential was impressed for 5 

minutes. 

If there is a break-down in the insulation between turns 

ii will be shown by the transformer smoking. Also by read- 

ing the exciting current we can check against the saturation 

curve. In this case the frequency 

31/3 times normal. 
used was 200 cycles or 

Voltage — 12000 or twice normal. Den- 

sity in core then = 2/3.33 — .6. Referring to the satura- 

tion curve on 6,000 volt winding, we find that for .6 density 

at normal frequeney, voltage == 3600 and exciting current 

should be approximately 3 amps. The actual current read 

on No. 1 transformer was 3.1 amps. 

This completed the tests and showed that ratio of vol- 

tage change was satisfactory and that insulation was satis- 

factory. he ability to deliver guaranteed load without 

excessive temperature rise was also shown by the heat runs 

as well as the proportional distribution of load between the 

two secondary windings. What remains is the caleulation 

of efficiency and regulation from the values obtained from 

the core loss and impedance tests. 

EFFICIENCY. 

From the results obtained in tests for losses we have 

all the data necessary to ealeulate efficiency at the various 

loads to see if the guarantees are met. In makine these 

caleulations, the iron loss is constant inasmuch as the voltage 

is constant. The iron loss was determined for No. 1 trans- 

former for the minimum 6000 volt winding. It was check- 

ed on the 12,600 volt winding and also on both of the 

windings for the remaining three transformers. 

checked very closely as the tests show, 

the core loss as found on No. 1 transformer at 

voltage ou the 6,000 volt winding. 

Tn using values of copper loss for efficiency calculations, 

the temperature of the windings have to be considered. 

Some manufacturers use the values of copper loss at 25°C 

while others specify the temperature which should be used. 

It is evident that the constant temperature reached after 

a continuous full load run corrected to a room tempera- 

ture of 25°C should be used for efficiency at full load point. 

This value of resistance for the windings will give a lewer 

caleulated value for efficiency at fractional loads and a high- 
er value at loads greater than normal. However, since at 
fractional loads the copper loss is a smaller part of the 
total losses, this error in calculated efficiency will be more 
than counterbalanced by the error at 125% load. Since it 
is very difficult to hold the temperature of the windings 
constant at load temperature in order to determine load 
losses, the load losses for different values of current are 
taken from the impedance test. This curve of load loss 
is shown on the curve — sheet. Since total  resis- 
tances checked closely whether one or the other low tension 
windings was used, the copper loss is taken using the 6,000 
volt secondary winding. 

The following table of losses at different load shows the 

The losses 

so that we can use 

normal 

exleulated efficiency as made from the test values obtained 

above: 
LOSSES AND cite ON 1590 K. V. A. TRANSFORMER. 

Tota 
Output Volt- R Pri Pri* **Load Iron Total Total Effi- 
Load age Terms Cur. I’R Loss Loss Loss Input ienecy 

375 kva 6000 4.74 10.9 562 170 11800 12532 387532 .959 
750 6000 21.7 2240 320 11800 148360 764360 .979 
1125 6000 32.5 5010 en 11800 17240 1142240 .985 
1500 6000 43.3 8900 1150 11800 21850 1521850 .986 
1875 54.1 138900 11800 27400 1902400 .984 6000 170 

Total R is measured for 34600 volt and 6000 volt windings at 
30° C rise above ingoing water ai 15° C, that is at 45° C. 

*Primary current for full output at 34600 volts. **Load less 
taken from impedance test as fornd on 38100 volt winding. It 
will be noted that the eddy currert loss increases very rapidly. 
This excessive increase above the I*R loss is probably due to 
the heating of the windings during test above that shown by: 
thermometer. 

ACTUAL EFFICIENCY AND GUARANTEDRD VALUES. 
Load Guar. Efficiency Test Efficiency 
375 KVA 957 .9A9 
750 .976 ro t 
1125 .981 .985 
1500 .9838 . 986 
1875 .983 984 

For the ealeulation of regulation many formulas are 

used which vary slightly in their results. There is or has 

been a discussion among engineers as to the effect of mag- 
netizing current on regulation. However, the equation 
given here for regulation will hold and will be used in 
determining regulation for the machines under test. 

K = V [(E, cosine ©+R I)* + (E, sin @ + X I)’]. 
Using primary terms and maximum windings with tem- 

perature rise as found at end of normal heat run, R — 
5.45; and I = 39.3. From impedance test, Z — 39 — E/T. 
Apparent resistance — 5.9. 

Then) Z = R* + X? 
(39)* = (5.9)? 4.°x? 
De BEG 

In per cent calculation, E, — 1. 

RI/E, = (5.45 & 39.3) /38100 — 225/38100 
== 00563) a 

XI/E, = (38.7 & 39.3) /38100 — 
For inductive load, cos © = 1; sin @ — 0. 
For 80% P. F., load, cos © — .8: sin © — .6. 

,= V[(1 4+ .00563)* + (.04)?] = 1.00642. 
Regulation — .00642. 

AT 80% P. F., EH, = v/[( 

+ .04)*] = 1.029. 

Regulation — .029. 

The calculations for regulation show that guarantees 
are met. These calculations show that the non-inductive 
regulation is practically the resistance loss of the trans- 
former. 

1 >< 8 + 00563)? + (1X 6 

At inductive loads the reactance begins to appear 
materially. The caleulations made above are for resistance 
at 45° of the maximum windings as measured after the 
heat runs. In specifying regulation, the temperature of 
the windings and the winding—maximum or minimum— 
should he specified. 

Telephone Equipment for Private Cars. 
The Erie Railroad Company is equipping its private 

cars with intercommuniecating telephone systems, which are 
similar in effect to those used in business offices and fac- 
tories. President Underwood’s car, No. 999, was the first 
one to be equipped. It has a system of six stations inter- 
connecting the staterooms, observation room, stenographer’s 
desk, and the kitehen. The telephones are hand sets, each 
equippee with a cord and plug. Jack plates are mounted 
on the ear wall, each having a push button and jack into 
which the plug of the hand telephone is inserted. When 
not in use the plugs are withdrawn and the hand sets are 
stored away. The different stations are called by means 
of a buzzer system. 
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Reconstruction of Public Utility Property 
at Vicksburg, Mississippi 

(Contributed Exclusively to EuecrricaL ENGINEERING). 

BY A. J. BEMIS, CONSULTING ENGINEER sIN CHARGE OF OPERATION, ELSTON, CLIFFORD AND ©O., CHICAGO, ILL. 

ROM the time an engineering report is submitted and 

the necessary funds provided for rebuilding a prop- 

erty, until its completion, is a period of mental anxiety 

and great physical activity. As usual when a property 

changes ownership the power plant is the first thing to 

receive attention, followed by reconstruction of the tracks, 

roadways, distribution system and the organization of a 

new business department, and such has been the case of 

the Vicksburg Light & Traction Co., of Vicksburg, Miss. 

GENERAL View Present Power PLANT VICKSBURG 

LigHt aNpD TRACTION COMPANY. 

ively ae 

On July Ist, 1912 the power plant, car barn and con- 

densing pool appeared as shown in the accompanying illus- 

tration, Fig. 2, with belted equipments, countershafts, old 

type machinery, leaky steam lines, and delapidated build- 

ings. Thisnecessitated high cost of operation, and ex- 

tremely high maintenance, with very unsatisfactory service. 

The new power plant was started August 10th, 1912, and 

completed about March 10th, 1913, and appears as shown 

in Fig. 1, taken from approximately the same point as 

photograph of Fig. 2. To accomplish this work it was 

necessary to erect the new building over the old plant, 

and continue operation, which required numerous tempo- 

rary changes in location of equipments, steam and water 

lines, but was finally completed without serious interrup- 

tion to the service. 
The power plant was constructed of brick with a steel 

frame and concrete foundation, supported on piling. The 

turbine and generating section is 36 x 75 feet, with a gable 

roof of reinforced conerete slabs made by the Federal 

Cement Tile Company of Chicago. The boiler room roof 

is of reinforced concrete constructed with expanded metal 

poured in place. Steel window sash and wire glass were 

used to secure first-class fire protection, the only wood in 

the building being the doors. The turbine room is located on 

the street level, and bas a thirteen foot basement, where 

all of the condensing equipment ‘s installed directly under 

each turbine, thereby securing high efficiency. The boiler 

room has the same e’evation as the turbine section basement 

of the plant, and the coal tracks are on the same level, 

permitting coal to be unloaded at the end of the bciler 

2 Wi Oh Gy 00 

The generating equipment is 60 cycles, 3 phase, 2300 

volts and consists of the following apparatus: One 500 

K. W. vertical Curtis turbine with 44 inch Helander ba- 

rometric condenser, 2 oWrthington pumps, Wood 

accumulator, circulating and vacuum pumps. One 600 

K. W. horizontal Curtis turbine with Wheeler Condenser 

& Engineering Company surface condenser, having the 

necessary steam driven air pump and direct connected tur- 

bine driven centrifugal cireulating pump. One 300 K. W. 

Crocker-Wheeler motor generator set, used for furnishing 

500 volt railway current, and a small amount of direet 

current power. One, 200 K. W. railway motor generator 

set, General Electric design, for emergency use. For 

exitation a 121% K. W. engine driven turbine type machine 

is used in connection with a 15 K. W. motor driven set. 

Sufficient space is provided in the turbine room for an 

additional 1,000 K. W. capacity in turbines, the founda- 

tion for which is completed with piling and conereted to 

the basement elevation. Provision has also been made in 

the boiler room for an additional 1,000 horse power ea- 

pacity in boilers. Shower baths and wash room are sup- 

plied for the employes and every provision possible has 

been made for their comfort. Especial care has been 

taken to secure proper ventilation in all parts of the plant, 

making it cool, thereby securing better attention and opera- 

tion. 

The switch board is of slate enamel, with the necessary 

number of panels and instruments for modern operation. 

There are four 250 horse power Stirling water tube boilers 

equipped with Murphy stokers, and a steel stack 125 feet 

high, 6 feet in diameter. A fifteen ton erane, hand oper- 

GENERAL View OF Property Brrore Recon: 

STRUCTION. 
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ated, is installed in the turbine room with a runway the 
entire length of the building. 

Tbe company was unable to make satisfactory arrange- 

ments with the local water company for its water supply 

and was obliged to resort to wells and the erection of 

reservoirs for storage and condensing purposes. The water 

supply from the wells has proved excellent for boiler use, 

and far better than the treated water supplied by the water 

company. The main well is 375 feet deep, with nine inch 

easing, and furnishes by four hours pumping, with air 

compression, all the water necessary for twenty-four hours 

use. The monthly cost of water prior to the company in- 

stalling its own plant was approximately $600.00, while 

the cost per month under the present arrangement does not 

exceed $35.00. The cooling tower is essential, whether the 

city water is used or not, and this is operated with a 35 

horse power motor driving two 10-ft. fans, with the usual 

economy for such equipments. 

Ash conveying devices were also installed, operated by 

a 7.5 horse power motor, which conveys the ashes from the 

boiler room level into an ash ear, situated on the street 

level. The ashes are then removed to any point on the sys- 

tem and used for ballast, enabling the company to eliminate 

gravel ballast, formerly used, which cost $1.50 per eubie 

yard. 

The general appearance of the property is improved 

as may be noted in the photographs, and in place of the 

unsightly approach to the plant, it now appears finished, 

surrounded with grass plats. This feature 

‘favorable comments from the public, as the plant is 

located in the center of the city and the best residential 

secticn. 

has received 

Fig. 3. Virw or Generator Room 

Fic. 4. Bomer Room in New Station. 

It is evident that to make this notable change the eost 

has been considerable, but not without the desired results. 

For comparison, the pounds of coal per K. W. H. with the 

old plant: was 11.2, white the pounds of coal per K. W. H. 

at present is averaging 5.6, and it is estimated that even 

a lower consumption will be possible. It is estimated that 

a saving of at least $15,000.00 per year will be made in 

the operation of the plant, aside from the excellent service 

which the ecmpany is able to render. 

tN VICKSBURG POWER STATION. 
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SHowine Power Puanr axp Car Ban. VIEW Fig. 9. 

The company is furnishing all of the electric light and 

power for commercial and residential purposes, together 

For street lighting 7.5 amp. en- 

closed type ares, with some series incandescent lamps are 

with the street lghting. 

used with 3-75 light tub transformers, a standard marble 

panel board being provided for each transformer. The dis- 

tributing system is of standard construction, most of the 

power business being 3-phase, 220 volts secondary, the com- 

pany having eliminated nearly all of the direct current pow- 

er consumers. The overhead lines at present are undergoing 

a general re-arrangement, so that there will be a separate 

3-phase power cireuit, which will enable better regulation 

and permit of a large increase in power business recently 

acquired. 

The greater part of the railway system is within the 

paved section of the city, and it is contemplated that 

about another mile of track will be paved this year. 70 and 

85 lb. rails are used in the paved section; 45 and 60 being 

used in the outlaying districts. All of the 45 lb. rail will 

be replaced probably within the next two years. 

The rolling stock has been entirely overhauled, and 

a number of the 10-bench open ears, with side running 

hoards, have been changed to end entrance, with side aisles, 

in order to permit pay-as-you-enter operation and lessen 

accidents. The Johnson eash fare box is used on all of 

the cars, and is operated in connection with the registers, 

whieh has proven very satisfactory. 

The recently organized new business department with 

Fig. 6. GENERAL OFFICE AND Dispuay Room. VICKSBURG 

Ligutr AND TRrAcTION Co. 

modern methods of solicitation and publicity, has accom- 

plished good results, and inereased the gross receipts of 

the hight and power department at least fifteen per cent 

each month. The office is now located at the corner of the 

principal business streets of the city. The main floor being 

used for general offices, and display room, a large area 

being set aside for a rest room for the comfort and con- 

venience of the public. 

In cities of the size of Vicksburg, in order to secure 

all possible business, it is necessary for the company to 

retail fixtures, electrical appliances of all descriptions, and 

do wiring. During the past six months the new business 

and commercial department has shown excellent results 

along these lines, necessitating the employment of a force 

of inside wiremen, consisting of a foreman and eight men, 

also, on account of the additional business secured, the 

company has had to increase its outside line forces. Im- 

provements made by public utility corporations in any city 

stimulates the community. This has been noticeable in 

Vicksburg, especially in the business section, and the man- 

agement is highly pleased with its results. 

Tests to Determine Economy of Combustion 
(Contributed Exclusively to ELmcorricaL ENGINEERING). 

BY E. H. TENNEY, M. E. 

HE problem of testing to determine the conditions of 

economical combustion of fuel in a boiler plant is not 

altogether a simple one because of the many points at which 

the investigation must be made and the close interrelation 

of the funetions of heat production in the furnace and of 

heat absorption in the boilers. Regarding the function of 

the furnace to be that of producing heat from fuel, high 

furnace economy may be considered to consist in the pro- 

duction of the greatest amount of heat per pound of fue! 

and the delivery o fthat heat under conditions most favor- 

able for its transmission to the water in the boiler. Regard- 

ing the function of the boiler to be that of absorbing heat 

generated in the furnace, high, boiler economy may be con- 

sidered to consist in the absorption of the greatest amount 

of heat per pound of fuel and the successful transmission 

of this heat to the water in the boiler. 

NATURE OF THE FUEL. 

In oréer to obtain any sort of satisfactory tests of com- 

bustion, the nature of the fuel and the chemical processes 

involved in its combustion must be well borne in mind. 

The burning of coal consists in its chemical combination 

with oxygen, this combination taking place in the presence 
of heat and itself producing heat. 

coal are as follows: 

sulphur and ash. 

The elements composing 

Carbon, hydrogen, oxygen, nitrogen, 

In the process of combustion the carbon, 

hydrogen and sulphur combine with the free oxygen, sup- 
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phed from the air and coal, and produce heat with an evo- 

lution of gas—the so-called products of combustion. The 

ash not only does not burn by its intimate mixture with 

the other elements making up the coal, tends to retard 

combustion by preventing the free passage of oxygen to 

the particles of combustible matter about it. The nitrogen 

is of such small quantity that for all practical purposes 

it may be disregarded. 

The carbon, hydrogen and sulphur combine with oxy- 

gen in a fixed proportion according to their atomic weights. 

Thus carbon (C) combines with oxygen and forms carbon 

Gioxide (CO,). The atomic weight of carbon is 12, and that 

of a molecule of carbon dioxide 44, so that in 44 pounds of 

(CO,) gas there are 12 pounds of carbon and 32 pounds of 

oxygen; in other words, one’ pound of carbon requires 

32/12 or 2.66 pounds of oxygen for its combustion. 

Similarly, for the amount of oxygen required for com- 

bination with the hydrogen: Two atoms of hydrogen com- 

bine with one of oxygen to form one molecule of water 

(H,O). The atomic weight of hydrogen is one ane that of 

oxygen 16, hence 18 pounds of water (molecular weight 18) 

contains 16 pounds of oxygen and 2 pounds of hydrogen, 

one pound of hydrogen requiring for its combustion 8 

pounds of oxygen. In like manner the sulphur burns to 

sulphur dioxide gas (SO,), sulphur having an atomic weight 

of 32 and (SO,) a molecular weight of 64. Sixty-four 

pounds of (SO,) thus contains 32 pounds sulphur and 32 

pounds oxygen, or each pound of sulphur requires one 

pound of oxygen for its combustion. 

The ratio of air to the oxygen contained in air is about 

4.348 to 1, by weight, hence, 

One pound of carbon requires for its combustion 2.667 

< 4.348 = 11.596 pounds of air. 
One pound hydrogen requires for its combustion 8 

4.348 — 34.784 pounds of air. 

One pound sulphur requires for its combustion 1 

4.348 — 4.348 pounds of air. 

A coal which contains 88.89 per cent carbon; 2.58 per 

cent oxygen; 4.15 per cent hydrogen, and 2.78 per cent 

sulphur in a pound of its combustible matter would require 

the following pounds of air for its combustion: 

Carbon, ‘i1.596 & .889 = 10.309. 
Hydrogen, 34.784 « .038 — 1.322, where [4.15 — 

(2153/8) 3:83: 
Sulphur, 4.348 & .028 — 0.122. Total, 11.753. 

The approximate amount of air required for the theo- 

retical combustion of a pound of coal is given by the for- 

mula: A—12C + 36 (H— 0/8+ S).° Where A = the 

number of pounds of air per pound of fuel and C, H. O 

and S the proportionate part of carbon, hydrogen, oxygen 

and sulphur, respectively. The use of this formula involves 

a chemical analysis of the coal. 
When the analysis of the flue gases is known the actual 

amount of air supplied per pound of fuel may be deter- 

minded from Kent’s formula: A = 3.032 [N/(CO, + CO) ] 

s< C. Where N, CO, and CO, are the percentages by vol- 

ume of nitrogen, carbon monoxide and carbon dioxide, re- 

spectively, in the flue gases and C the proportionate part, 

by weight, of carbon in the fuel. 

Tests for the determination of furnace economy consist 

in the investigation of this supply of air to the furnace and 

its relation to the quality of the products of the combus- 
tion. Of the elements producing the gases found in the 

produets of combustion, carbon is the most important and 

is found in by far the greatest quantity. Its complete 

-ficiency in the amount of air supplied to the fuel. 

combustion results in the formation of earbon dioxide gas 

and the generation of 14,500 British Thermal Units of heat 

per pound. Its incomplete combustion results in the for- 

mation of carbon dioxide gas and carbon monoxide gas. 

The part burning to carbon monoxide produces only 4,450 

B.t.u. per pound—about one-third of the beat generated by 

the complete combustion of the carbon. 

In an ideal case of combustion where just enough oxy- 

gen is furnished the fuel to completely burn it, the products 

of the combustion would contain carbon dioxide and nitro- 

gen, all o fthe oxygen being combined. The percentage of 

(CO,) would then be 20.91 and of nitrogen 79.09. This con- 

dition, however, cannot be obtained in a furnace. The admis- 

sion and distribution of air in such a manner as to bring the 

oxygen into intimate contact with each particle of coal 

during its partial combustion and into intimate contaet 

with the gases thus formed in order to complete the com- 

bustion can be only approximated. Hence, there is always 

to be found in the produets of combustion a certain amount 

of free oxygen which has escaped combination and has 

gone through to the stack. There will then be found in the 

flue gases carbon dioxide, oxygen and nitrogen and, if 

combustion has been incomplete, carbon monoxide. In 

adaition to these moisture will be present from the burning 

of the hydrogen and from the free water which the coal 

contains, and a small amount of (SO,) from the combus- 

tion of sulphur. The combined percentages of (CO,) and 

oxygen will closely approximate 20.91 per cent. 

From the above it is evident that a given percentage of 

(CO,) in the flue gases represents either an excess or de- 

A defi- 

cient air supply is indicated by the presence of (CO) and 

any change whereby more air is admitted to the fire will 

eliminate this (CO) and inerease the amount of (CO,) 

thereby increasing the economy of the furnace. An exces- 

sive air supply, on the other hand, will be indicated by a 
high percentage of free oxygen in the gases and a cor- 

respondingly low percentage of (CO,). Any inerease in 

the (CO,) and hence in the economy must then be accom- 

FROM FLUE-~G—— 

Fig. 1. Orsar Apparatus FoR FLUE Gas ANALYSIS. 
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plished by such adjustment of the furnace as to decrease 

the relative amount of air supplied to the fuel. 

The determination of the amount of (CO,) which the 

flue gases contain is an exceedingly simple operation and 

may be accomplished by means of several different devices. 

The Orsat apparatus, Fig. 1, operated by hand, indicates 

the percentages of (CO,) (O), (CO) and nitrogen in the 

flue gases. This is the most used of any (CO,) instrument 

and the one giving more satisfactory results than any other 

arrangement. There are a great many modifications of 

this apparatus on the market, all with more or less merit. 

Automatic instruments, of which Fig. 2 is a typical illus- 

tration, operate mechanically and record the percentage of 

(CO,) upon a chart. The results obtainee on these instru- 

ments are accurate and very satisfactory, and are almost 

indispensable in properly testing for furnace economy. 

PROCESSES OF COMBUSTION ON THE CHAIN GRATE. 

In the investigation of the processes of combustion of a 

given coal under a boiler with automatic chain grate with 

“Dutch Oven” type of furnace, Fig. 3, the following points 

are involved and may be regarded as typical to a large ex- 

tent of the processes of combustion in any other type of 

furnace and boiler. 1—Kind of coal. 2—Side of coal. 

3— Rate of firing coal. 4—Dept of fire. 5—Draft over 

fire. 6—Available draft in breeching. 7—Surface mois- 

ture in coal. Economy of combustion in a furnace of this 

sort means a combination of these conditions in such a man- 

ner as to permit of the complete combustion of the greatest 

amount of coal, assuming that the heating surface of he 

boiler is so designed in relation to the area of the grate that 

highest furnace temperature will give highest boiler ef- 

ficiencies. 

The determination of the proper sizing of coal of a 

given quality can only be accomplished by close observation 

and careful judgment of the above furnace conditions. 

| 
f 
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Fig. 2. A Grapuic Carson Dioxtpe RECORDER. 

First of all the coal must be of sufficiently high quality 

to produce a fire which will maintain a hot ignition arch. 
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Satisfactory combustion cannot occur without a hot arch. 

The sequence of events as a fair grade of bituminous 

s¢reenings move forward across a chain grate is as follows: 

As the coal emerges from beneath the gate it is closely 

packed (especially so in the case of slack) and permits the 

passage of only a small amount of the air necessary for 

its combustion. As it starts forward beneath the arch the 

surface quickly dries and ignition begins. As the coal 

moves farther forward, the heat gradually penetrates 

deeper, continually vaporizing moisture. This moisture as 

it passes through the bed of the fuel opens up small pas- 

sageways which serve for the distribution of air which the 

coal now needs for its combustion. The vaporizing of the 

surface moisture takes heat away from the furnace, this 

heat being supplied from the ignition arch above. This 

water vapor impinging upon the hot surfaces of the arch 

dissociates and furnished oxygen to the hydrocarbons ris- 

ing from the surface of the coal, forming the two combusti- 

ble gases, carbon monoxide and hydrogen. To assist in 

completing the combustion of such gases is the function of 

the increased supply of air coming up through the bed of 

the coal. (The amount of surface moisture necessary for 

successful ignition in the formation of air passages through 

the bed of the fuel varies along with the other functions 

of ecombustion—more especially with the sizing of the coal. 

Nut coal does not require surface moisture for its success- 
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ful combustion. For coal of this size the amount of air 

necessary for the combustion of the gases can readily pass 

through the openings between the particles of coal and any 

surface moisture serves but to absorb heat from the areh 

without assisting the processes in any way. On the other 
hand, coal which contains a large percentage of slack re- 

quires the further addition of surface moisture in amounts 

as high as 5 per cent, varying with the amount of slack). 

. The proper thickness of fire is determined in connection 

with the speed at which the grate must be run. These two 

are governed by the condition of the bed of coal at the rear 

of the grate, sufficient depth being maintained to avoid the 

burning of holes or running the fire “short.” Free burning 

coking coals for this reason call for heavier thicknesses of 

fire and slower rates of feeding than coals higher in carbon. 

In no ease, however, should the rate of feeding be so great 

as to allow the coal to pull away any distance from the 

grate before ignition. When this takes place the cool air 

and water vapor are drawn through the coal and pass up 

along the surface of fhe arch cooling it and eventually in- 

terrupting the service of the boiler. Too great speed of 

grate also results in a “long” fire which involves a loss of 

the fuel which is still unburned when it reaches the rear 

end of the grate and usually causes a “roll” beginning at 

the bridge wall. 

subject. 

Section 2 of this article wil continue this 

Inspection and Tests on Electrical Machinery 
(Contributed Exclusively to EumctricAL ENGINEERING). 

BY HUGH T. WREAKS AND R. L. SHEARER, OF TRANSPORTATION EQUIPMENT INSPECTION BUREAU. 

Section 1. Factory Tests on Direct Current Gen- 
erators and Motors. 

HIS series of articles will treat the testing of electrical 

generators and other machinery including those prime 

movers used in conjunction with same. It is of vital import- 

ance to the purchaser of costly machinery, such as gas 

engines, water wheels, steam engines and electric generators 

or motors to obtain proper design, construction an@ per- 

formance under test. The important points are efficiency 

and durability. The former is the relation of input to 

output, as measured by various direct tests, the latter a 

question of design and construction. In determining effi- 

ciency, the input and output must be very accurately meas- 

ured. In the ease of water wheels, the guarantee states 

the percent of energy to be delivered as compared to the 

energy .of the water at the wheel; with steam engines, 

@irect connected to generators and turbo-generators, the 

guarantee is a given number of kilowatt hours per pound 

of steam used and gas engine generator efficiencies are 

based on British Thermal Units per kilowatt hours. The 

efficiency of generators can then be taken as resultant kilo- 

watt hours output compared with input from whatever type 

of prime mover operates them, and can also be tested by 

measuring and calculating the losses in the various parts 

of the machine, frictional and electrical, and thus obtaining 

the net output. Heating and regulation must also be care- 

fully determined. 
In many eases, electrical machinery and apparatus are 

not tested until after they thave been installed. This is 

not a satisfactory method, as after installation any faults 

developed during test would be difficult to remedy. The 

proper place to make inspection and tests is at the works 

of the manufacturer, who is equipped with necessary porta- 

ble instruments and standardized apparatus for checking 

same, so that any faults or defects ceveloping can be 

remedied before the apparatus or machinery is accepted. 

This is especially true of electric generators and motors, 

and is generally recognized, so that complete tests of these 

are seldom called for at the power station for large units 

and at other location for smaller sizes. In fact, with gen- 

erators, especially the larger sizes, so many are direct 

connected to a prime mover that complete tests to locate 

efficiency of generator would be extremely difficult. With 

electrical machinery it is Gesirable to know first whether 

it is efficient, and if not, the particular cause of such in- 

efficiency, as indicated by various tests outlined in this ar- 

ticle. 
In the design and assembling of electrical apparatus 

mistakes may occur which, if not discovered and corrected, 

will cause considerable trouble after installation. The ma- 

jority of engineers and power companies today buy appa- 

ratus and machinery uncer specifications and have a rep- 

resentative at the works of the manufacturer to see that 

such specifications are met in all detail. The first questions 

of importance are the salient points of design and construc- 

tion, so that the electrical machine may operate under most 

satisfactory conditions for the service to be met. This 

naturally will be special for each case or particular group 

of conditions and subject to points of view based on ex- 

perience of various engineers and could not be covered very 

well in one general article, being covered generally by speci- 

fications in each case. 
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The salient points of design and construction being 

agreed upon, it is necessary to know whether machines are 

satisfactory electrically and mechanieally, and for this pur- 

pose specific tests are made. These will be taken up for 

specific classes of apparatus in the following order: Direct 

current generators and motors; alternating current generat- 

ors and motors, and transformers. For direct current ma- 

chines specifie tests are as follows: Core losses, windage 

and friction losses, saturation, regulation, heating, Cielec- 

tric insulation tests. 

FACTORY TESTS ON DIRECT CURRENT GENERATORS AND MOTORS. 
The tests for core loss, windage and friction are taken 

together by running the machine under test light, generator 

or motor, and noting power absorbed in these conditions. 

In order that satisfactory results may obtain in these tests, 

the brushes must be adjusted on the commutator for direet 

current machines to the no-load neutral point. They must 

be under only normal tension with commutator clean and 

free from grit, so that no excess commutator brush fric- 

tion is obtained. 

RUNNING LIGHT CORE LOSS. 

The driving power should be supplied by a reliable 

voltage circuit that is not subject to sudden fluctuations; 

this so that the power input required to drive the machine 

running free as a motor may be obtained correctly and so 

that voltage and current readings may not be taken when 

the rotating parts are either accelerating or decelerating. 

Also, it is important that armature voltage must be steady 

and field current must have constant value to make these 

running light tests for loss accurate on motors or generators 

run as motors. Full load field flux must be obtained. On gen- 

erator tests the potential applied to armature must be 

equal to normal rated voltage increased by the I R drop 

in the armature at full load. With this voltage impressed, 

the field current is varied until normal speed is obtained 

when careful readings must be made of armature current, 

armature volts, field current, field volts and speed. If the 

machine is a d. ¢. motor, the voltage applied to armature 

should be equal to normal rated voltage of the motor, less 

the I R drop in armature under full load. The field ecur- 

rent is then adjusted to give normal speed and the electri- 

cal and speed readings taken as outlined above for direct 

current generators. 

In both the generator and motor tests under conditions 

given, the power supplied to the machines running light will 

equal that absorbed in bearing friction, brush friction, 

windage and core losses; this after the armature I’R losses 

have been subtracted. Belted core loss methods for simi- 

lar tests differs from the above by separating the core 

losses from the bearing friction, brush friction and wind- 

age. The method of operation is as follows: 

A small direct current motor is used to crive the ma- 

chine under test as a generator. This motor is generally 

about 10 per cent of the capacity of the machine under 

test as this has been found quite satisfactory in practice. 

It is customary to use a belt drive between motor and 

generator and the latter must be run at its full rated 

speed. It is also important that the motor should operate 

with good commutation and fixed setting of brushes through 

the range of load required by the core loss test. 

In addition the following conditions must be observed: 

The maximum load which the motor should earry with 

heaviest field on generator under test should not exceed 50 

per cent of its normal rated capacity. The driving motor 

should be operated as nearly as possible at its rated speed 

and field strength. The brushes should be carefully set at 

the best position for good commutation at all loads required, 

and should remain in this position during the test. The 

motor commutator should be in first-class condition and be 

carefully examined before test is started, and the motor 

must be wired so that reacings can be continually taken of 

amperes armature, volts armature, amperes field and speed, 

volts field being constant. This latter is accomplished hy 

exciting the motor fields separately from those of the arma- 

ture, and at a constant voltage which is determined experi- 

mentally as that voltage which gives the motor fields their 

normal value. With this method the speed of the driving 

motor is regulated by varying voltage applied to the arma- 

ture terminals. The generator under test is also wired with 

its field separately excited and provisions made for reading 

amperes fielda, volts field and volts armature. Careful re- 

sistance measurements should be made on armature of 

driving motor previous to starting the test. 

The test is carried out as follows: First readings are 

taken on the motor corresponding to the normal speed of 

machine under test. The driving motor and generator 

under test are then run together a sufficient length of time 

to allow the friction to reach a constant value. This will 

occur when electric input on driving motor becomes con- 

stant when driving the generator with no field excitation in 

the latter. Careful readings are now taken of the input 

to the motor with the machine under test excited, and all 

brushes down on commutator. Similar readings should 

then be made with brushes raised from commutator. Then 

starting from zero field on the generator, observations of 

input to the driving motor should be made with gradually 

increasing generator field strength, until these are recorded 

at various values of the fields from zero up to those which 

give 125 per cent normal load voltage. Then correcting 

the motor input readings at these various field strengths 

by subtracting the I°R loss in armature of driving motor, 

and also the power input to the driving motor at zero field, 

we obtain the core losses corresponding to the various field 

strengths during entire test. It is advisable to take the 

readings of the motor input with zero fields at least three 

times as a check; once at beginning of test, once near the 

middle, and once at end of test. Readings should also be 

taken at the end of the test with normal voltage field eur- 

rent and with brushes raised from the commutator to com- 

pare with the similar readings in which field was the same, 

but with brushes resting on commutator and with the set 

of readings giving the brush friction. With these precau- 

tions quite accurate results will be obtained. 

Theoretically, to caleulate the efficiency of any piece of 

apparatus at a given load, we divide the output by the input. 

The input is equal to the output, plus the losses. The 

efficiency may, therefore, be defined as the ratio of the out- 

put plus the losses. In nearly every case the efficiency 

can be determined more accurately by measuring the losses 

and then computing the efficiency according to this latter 

definition, then by attempting to measure the total output 

acd input and then taking their ratio. 

SATURATION. 
To determine the characteristics of the magnetie cir- 

cuit, a test known as saturation test is made. This is made 

either on machines run as generators or as motors in either 

of the two following ways: 

(1) To obtain a saturation eurve on a machine run as 

a generator, constant speed should preferably be obtained 

and the brushes set at neutral point. The field current is 
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then inereased step by step until at least 125 per cent of 

the normal voltage of the machine is reached, taking read- 

ings at each step of volts armature, volts field and amperes 

field. After reaching the maximum yalue of the field eur- 

rent, then without opening the field cireuit, reduce the 

current gradually in four or five steps, and again take read- 

ings to determine the value of the residual magnetism at 

various points on curve. Special care should be taken to 

insure accurate readings, particularly at and above normal 

voltage. This “generator” method is the one preferably 

used. 

(2) When it is not possible to drive the machine as a 

generator, a motor saturation may be made. In this test 

the machine is operated as a free running motor with 

power furnished from a variable voltage cireuit. A certain 

voltage, at least fifty per cent lower than the normal 
voltage of the machine is impressed on the armature, aad 
motor field weakened or increased to give normal speed 
and recore made of the volts armature, amperes armature, 
amperes field, volts field and speed. The voltage at the 
armature should be increased by steps to 25 per cent above 

normal value, and the field increased correspondingly to 
keep speed constant, similar readings being recorded at the 
various steps as before. The armature voltage and field 

current are then reduced by steps as before and similar 

voltage and ampere readings taken at three or four points. 

A curve is then plotted out using the volts armature as 

abscisse and amperes field as ordinates. 

REGULATION. With a generator, when the speed is fixed 

the variation in voltage between no load and full load 

determines the regulation, while with a motor the speed 

variation is similarly noted. 

In testing generators for regulation of the usual shunt 

type, readings are first taken at no load normal voltage, 

then without changing the rheostat, one-quarter load is 

thrown on and a reading taken of amperes armature, volts 

armature, amperes field and volts fiela. Holding one- 

quarter load, the voltage should be brought to normal and 

the same readings taken. The load should then be in- 

creased to one-half full load with rheostat in same position; 

similar readings and adjustments made as before. This is 

again repeated at three-quarter and full load. When the 

voltage has been brought to normal after full load read- 

ings, and with the rheostat left in position, the load is 

taken off the machine and rise in voltage noted. A curve 

can then be plotted showing voltage regulation and using 

amperes aramture as abscissae and volts as ordinates. Speed 

should be kept constant during test. 

In testing motors for speed regulation; this is done by 

putting on varying loads from no load to full load and 

noting speed variation. The adjustment of commutator 

brushes will give a point where the regulation is best, and 

this should be done at full load after same has been applied 

long enough for motor to obtain its running temperature. 

This brush adjustment should never be made at the ex- 

pense of commutator. Similar regulation tests are also 

made on compound wound machines, the method varying 

slightly according to whether the no load and full load 

voltage is designed to be the same or to vary. 

HEAT TESTS. The determination of heating of different 

parts of machine is very important, and great care must be 

taken to obtain temperatures accurately. On the fixed 

parts, or rather stationary parts of machine this is com- 

paratively simple, and consists in proper location of ther- 

mometers and protecting them from radiation. On the 

moving parts this is not so simple as the thermometers 

eannot be placed in position until after the moving parts 

have come to rest. Then additional thermometers must be 

promptly placed in such location on the rotor parts as to 

register typical temperatures, and these thermometers must 

also be protected from radiation, as after the machines come 

to rest there is a certain increase in temperature in all parts 

of the machine, the maximum temperature attained must be 

measured in every case. As the value of temperature tests 

depends upon rise in temperature, room temperatures must 

be carefully noted before and during tests. 

DIELECTRIC AND INSULATION RESISTANCE. These two 

tests are very important as indicating any carelessness in 

workmanship or defective material, and are figured at a 

high enough factor of safety to insure against these two 

defects. Dielectric tests are made on all machines at fac- 

tory, and insulation resistance tests made when called for. 

The general requirements for insulation 

that it will exceed one megohm, and this, in our opinion, is 

sufficient and easily met. Occasionally engineers call for 

two or more megohms, which entails a greater baking of 

the coils, and a hardening to the point of possible brittle- 

ness, which means a distinet weakening of the insulation 

strength from a mechanical viewpoint. 

After machines have been accepted and installed ane 

used in service for one or more years it is wise to make 

periodic insulation resistance tests so as to observe any in- 

dication of deterioration before it becomes serious enough 

to damage the machine. Tests of this kind are made more 

frequently in England than in this country. On the other 

hand, dielectric tests at any appreciable multiple of voltage 

normally used would be generally improper on machines 

in service as likely to break down points of potential weak- 

ness which might otherwise remain intact and allow ma- 

chines to render good service for some time to come. 

In addition to these tests at factory there are several 

salient points of design to be noted and checked. Arma- 

ture clearance, air circulation, armature design, commuta- 

tor design, brush rigging, bearings, design of frame anc 

other details. In a later issue these, and the points dis- 

cussed, will be drawn up into typical d. e. motor and gen- 

erator specifications, including clauses for inspection and 

tests. 

resistance are 

Kansas Section of National Electrical Contractors’ 
Association Formed. 

At a meeting of electrical contractors at Topeka, Kan- 

sas, May 3, a state section of the National Electrical Con- 

tractors’ Association The following com- 

panies, members of the national organization, were present : 

Stanley and Fees, Wichita; Bushong Electrie Co., Ottawa; 

Meeks Electric Co., Eldorado; American Electric Co. and 

N. C. Pickard Electric Co., Kansas City; Graber Bros., 

Lawrence; Mears Bros., Arkansas City; Woodhouse, Stein 

and Francis Electric Co., Atchison; O. T. Comer Electric 

Co., Hutchinson, and the following from Topeka, Kansas: 

E. L. Overton Engineering Co., Tucker Electric Co., E. P. 

Jordon Electrie Co., H. B. Howard Eleetrie Co., and The 

Machinists’ Electric Co. 

The following officers were elected: President, E. L. 

Staley, Wichita; vice-president, J. C. Bushong, Ottawa; 

treasurer, J. R. Woodhouse, Atchison; secretary, J. A. 

Mercer, Topeka. A banquet was given at the Troop Hotel 

attended by 40 electrical men. 

was formed. 
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Fifth Annual Convention of the Mississippi 
Electrical Association 

The fifth annual convention of the Mississippi Electrical 

Association, a state section of the National Electric Light 

Association, was held April 21, 22 and 23, at Natchez, 

Miss. As recorded in the April issue of EumorricaL 

ENGINEERING, the members and delegates to the con- 

vention assembled at Vicksburg, where a steamer was taken 

for Natchez. 
The first session of the convention was held on board 

the Steamer Cordill, Monday afternoon at 2 p. m., the 

convention being officially opened at this time by the reading 

of the president’s report by R. B. Claggett, of Green- 

ville. President Claggett in his report outlined the events 

of the year, mentioning the successful work of the com- 

mittees, and stated that the reports of the various commit- 

tees appointed at annual conventions are to be looked 

upon as one of the important features of convention work. 

He also referred to the suecessful executive meetings which 

have been held, recommending that these meetings be held 

more often. The inereased work for the secretary was 

outlined and a recommendation made that a paid assistant 

be appointed to keep in touch with association 

throughout the year. President Claggett touched upon the 

subject of rates advising that the matter be taken up by 

the association in such a way as to be able to show at any 

time the fundamental derivation of the various rates in use. 

He referred further to the work the association can do 

in regard to forestalling adverse legislation, and mention- 

ing some of the cases that had come up during the year. 

In closing his report, Pesident Claggett referred to the 

progress and advancement of electricity in the past 25 

years, and commented briefly on future development. 

Following this report, the report of the committee 

on electric heating and cooking was presented, by Mr. C. G. 

Murdock, of Hattiesburg. This report was interesting in 

many ways on account of the details presented from the 

view points of different manufacturing companies, the re- 

port being made up largely of statements from these com- 

panies. Special reference was made to better construction 

ef heating units ,connections and the satisfactory service 

that the majority of current ennsuming devices are now 

giving. It was stated that largely on account of these 

features as well as a reduction of a former obstacle, 

namely, price, the devices are being widely introduced. 

The status of the electric range was touched upon, it being 

shown that considerable improvement has been made, both 

in the reduction of current consumption and cost of ranges 

so that they may be more easily instal'ed in the average 

home. It was the opinion of one of the manufacturers 

reported by the chairman of the report, that unless the 

central station can see its way to making a rate of 4 or 

5 cents for cooking it will have no great measure of success. 

The ‘largest installation of electric ranges in the United 

States was referred to as located at Billings, Montana, 

where a rate of 3 cents per Kw hour is charged, with a 

minimum of $1.00 per month. 300 ranges are installed 

here and the average cost in 1912 per customer was $2.50 

per month. The central station company increased its 

revenue in 1912 from electric cooking $9,000 without ma- 

terial increase in the investment. It was stated that a 

transformer capacity of only 20 per cent of the connected 

work , 

lead is required when stoves are banked on one transformer, 

due to diversified hours of cooking in different homes. 

An interesting discussion followed this paper in which 

the following members took part: A. J. Bemis, Vicksburg; 

J. K. Stewart, Vicksburg; C. G. Murdock, Hattiesburg; 

A. H. Jones, McComb City; J. E. Sims, General Electric 

Co; F. J. Duffy, Natchez. The discussion was mainly on 

the basis on which electricity for heating and cooking 

can compete with gas, it being agreed that the rate for 

heating and cooking determines largely the amount of busi- 

ness that can be successfully secured. 

The report of the committee on meter testing and 

practice was next presented by Mr. Stern of Hattiesburg. 

This report took up in considerab!e detail the nature of 

tests of meters and the troubles that arise. 

The discussion on this paper was taken part in by 

Messers. Hayes of Columbus, Prof. Reid of the A. & M. 

College; F. J. Duffy of Natchez; J. K. Stewart of Vicks- 

burg; W. F. Gorenflo, of Gulfport, and ©. Z. Stevens, of 

Hattiesburg. The discussion developed the reasons for 

testing meters and proper accuracy. Mr. Duffy suggested 

that in case a customer is dissatisfied and believes the meter 

wrong, that another meter should be connected in series 

and both allowed to run in cireuit so as to prove to the 

customer that when the two readings are alike, the meter 

complained of was correct. Considerable discussion devel- 

oped over the prepayment meter and the troubles that occur 

in connection with the meter becoming hung and operating 

without the required money to feed the meter. It was, 

however, developed that the prepayment meter is in most 

cases proving satisfactory in service. The prepayment 

meter is being successfully used in Gulfport, where one man 

looks after the meters very careful'y. The theft of cur- 

rent was brought up and a suggestion made that a com- 

mittee be appointed to draw up a bill to be presented 

before the next state legislature to make theft of current 

punishable. 

Sessions on TUESDAY. 
The Tuesday morning session, the first in Natchez, was 

opened by an address of welcome by Hon. W. G. Benbrook, 

mayor of Natchez. The mayor extended the members a 

hearty greeting, stating that special arrangements had been 

made for their entertainment, and asking that they be will- 

ing to be entertained. 

The first paper was one on steam flow meters by R. E. 

Wooley, and was read by Mr. Carnagy of the General 

Electric Co., in the absence of the author. This paper 

while brief took up the interesting details in connection 

with the use of the steam flow indicating meter explaining 

that the instrument is a means of knowing that each boiler 

of any plant is doing its proper amount of work. It was 

also shown that besides increasing the efficiency of boilers 

by operating them at economical load points, flow meters 

in actual service have shown objectionable and peculiar 

conditions that exist which were unknown before the meters 

were installed. When the boiler is equipped with the flow 

meter the fireman at once knows when the steam pressure 

commences to drop and ean locate the trouble without 

loss of time. The instrument is being widely used and 

found of decided value 
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The discussion on this paper was taken part’ ‘in by 
Messers. Duffy, Gorenflo, Cox, Stewart, Prof. Reid, and 
Mr. Carnagy. This discussion brought out the methods of 
installing the meter, its size and cost for different instal- 
lations. It was shown that little intelligence on the part 
of the fireman is required to operate and understand the 
meter since its indication plainly shows what is happening 
and the fireman who is familiar with his work can then 
locate any trouble. 

The next paper on domestic appliances for load build- 
ing by 8. G. Levings was read by Mr. Starliper, of the 
Westinghouse Electrie and Manufacturing Company, in 
the absence of the author. This paper took up in detail 
a discussion of the different current consuming devices, 
the cost of operating same and the methods of purchasing 
and handling them by the central station. The nature of 
national advertising done by large manufacturing com- 
panies was commented upon as an assistance in handling 
these devices. Methods of securing sales for domestic and 
industrial current consuming devices were touched upon, 
window display, being mentioned. 

The discussion following this paper was entered into 
by Messers. Stewart, Murdock, Cabell and Hickox, of the 
Greenwood Advertising Co. Mr. Stewart took up in 
detail the various points mentioned in the paper, pointing 
out especially that the prices of devices influenced the sale 
decidedly. He mentioned a campaign which he carried 
on successfully in Vicksburg, placing an electric iron in 
the home at no cost to the consumer. 130 irons were 
placed in this manner in three days, the customer purchas- 
ing $6.00 worth of coupons accepted by the company in 
payment of bills. This scheme seems to have worked 
satisfactorily in Vicksburg and it will be tried out on a 
larger scale shortly. Mr. Murdock suggested the loaning 
of irons to the customer as long as he retains the meter, 
thus holding the title of the irons in the company’s name. 

The next paper, on Large Power Contracts, was 
presented by Mr. A. B. Patterson. This paper discussed 

the nature of large power contracts, their treatment by the 
central station and the profitableness of such customers. 
The author referred to particular cases, outlining the im- 
portant features to be considered when connecting large 

power customers to central station lines. 

The discussion was taken part in by Messers. Duffy, 

Patterson, Gorenflo, Stewart, Hays, Jones and Robertson. 

Mr. Patterson stated in the discussion that it was his 

opinion that the rate for large power business should be 

such as would justify the party in making change to 

electric drive. He mentioned the fact that a knitting mill 

in Hattiesburg received a rate of 1.26 cents per Kw hour, 

and that the business was profitable. Mr. Patterson fur- 

ther stated that in his opinion very few southern towns 

in the state of Mississippi have a very great peak and it 

is therefore not wise to limit a consumer to what is known 

as a peak. Since there is more power in most towns then 

lighting loads if the proper rates are made the station ean 

get the customers on the lines. The reduction of customers 

insurance through the installation of motors was mentioned 

and a case pointed out where in a factory and planing mill 

the rate was reduced $3.00 per year by installing motors, 

making a saving of $150 per year in ‘nsurance. Mr. Robert- 

Son commented upon the use of high voltage motors, saying 

that the promiscuous installation of small units of high 

voltage is a mistake. He, however, favored high volmge 

mctors when they were installed properly. 

i 

The afternoon session was opened by a paper on line 
construction ana grounding of secondaries presented as a 
report of the committee covering these subjects. The re- 
port was read by the chairman, C. L. McBride of Meridian. 

The paper took up the discussion of the important parts 

of well constructed lines and choice of materials. It was 

recommended that cross arms should be used with a mini- 

It was 

further recommended that all poles be treated with a pre- 

servative at the bottom, that cross arm braces, bolts and 

steps should be of steel properly galvanized or sherardized. 

In regard to pole setting, it is recommended that not less 

than five feet, and in some localities six feet, should be 

used for 30-foot poles. The report stated that lines in 

Mississippi seem to be particularly in need of adequate 

It was rec- 

mum distance of 30 inches between pole pins. 

lightning protection owing to serious storms. 

ommended to ground to water systems or use copper platcs 

or a copper coil buried in the ground. 

In regard to grounding of secondaries, it was recom- 

mended that this matter be given serious consideration, first 

because it affords greater protection against personal in- 

jury, and second, because it decreases the fire hazard, and 

third, it places the central station in a better legal position 

in case of trouble or serious accident when an attempt is 

made to shift the blame on the electric company. It was 

recommended that in general practice a piece of three- 

quarter inch galvanized iron pipe be driven we.] below 

permanent moisture level at close intervals for proper 

grounding. This applies in moderately low ground where 

the moisture is easily reached. In high dry ground it is 

necessary to bury a ground plate of copper in suitable 

material such as charcoal. All grounds should be connected 

by not less than No. 6 B. & S. Gauge wire. The committee 

stated that the using of street car rails for a ground 

should be strongly condemned as they do not give a proper 

path to the ground and are useless. It farther recommended 

the securing of permission to attach ground wires to pipes 

of water works sytems as this is the best ground obtainable. 

Following a short discussion of this paper, the report 

of the secretary and treasurer was presented, through 

which considerable information was presented bearing on 

the future welfare of the association and the relation of 

its members to others interested in it, especially jobbers 

and contractors. The discussion of commercial relation- 

ship between member companies and jobbers and contractors 

was thoroughly taken up, a point that brought out a 

decidedly interesting and earnest. discussion, steps being 

taken to bring about the fullest cooperation. 

Sessions ON WEDNESDAY. 
The first paper of the Wednesday morning’s sessicn 

was presented by J. F. Jones, of the Wagner Electric & 

Mfg. Co., on “Solving the Small Power Users’ Problems.” 

This paper took up the single-phase alter- 

nating current motors and presented a considerable amount 

of information to show how the first eost of single-phase 

and poly-phase motors compares as far as insta'‘lation is 

concerned and also as to how transformer losses vary with 

single-phase motor installations, how the meter investment 

is from 10 to 50 per cent less for single-phase than for 

polyphase motors and how sing‘e-phase distribution is 

cheaper than polyphase distribution from points of labor 

cost, cost of conductors, conduit cross arms, pins, insula- 

torr, ete. The paper also commented upon power factor 

and discussed in some detail the single-phase unity power 

use of 
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factor motor of the Wagner design, showing how it is eapa- 

ble of operating at unity power factor. 

The discussion of this paper was taken part in by 

Messrs. Stewart, Jones, Patterson, Prof. Reid, Gorenflo, 

Duffy, Starliper and Hays. It brought out the difference 

in cost of single-phase and three-phase motors, the central 

station members pointing out that the high cost of the 

single-phase motor makes it difficult to induce the customer 

to use same if a three-phase motor can be used. 

The next paper on Lubricating Oils was presented 

by W. A. MeWhorter, of the Galena Signal Oil Co., 

Atlanta. In the treatment of this subject, the author went 

into the subject of lubrication, thoroughly outlining the 

value of different lubricants in reducing friction. He gave 

a brief sketch of the use and practice in regard to, lubri- 

cation in power plants, taking up the different features 

and the recently improved methods of lubrication and 

lubricating devices. He further took up the causes of 

complaint of improper lubrication, mentioning the fact 

that some of the most common causes of complaint are in 

allowing edges of the piston and bull rings to become sharp 

and act as scrapers removing all traces of oil from the 

surfaces in contact, resulting in excessive friction heating 

and eventually cutting if not checked in time. The author 

recommended the gravity feed system as the most eiticient 

method of furnishing oil to external parts of reciprocat- 

ing engines. In regard to turbine lubrication, he recom- 

mended that an absolutely pure mineral oil, free from 

acid, animal fats and parafine be used, that does not 

have the characteristic of forming an emulsion when mixed 

with water and violently agitated. In regard to the lubri- 

eation of railway motors, the author recommended that 

the former crude methods of grease lubrication should be 

superceded by systematic and uniform application of a 

proper lubricating oil, adapted to and applied as demanded 

by the needs of the service. The proper preparation of 

the packings for journals and motor bearings is very im- 

portant in connection with lubrication and has not received 

the attention from electric railway men which its impor- 

tance would justify. He recommended that before being 

used the waste be submerged in oil not less than 48 hours, 

then the surplus drained or pressed off, allowing sufficient 

oil to remain, approximately equal to four pints of oil 

per pound of dry waste. 

This paper was discussed by Messrs. Patterson, Hays, 

Duffy, McArthur, Gorenflo, Bemis, Stevens, Jones and Cox. 

The discussion brought out the different methods of oiling 

used by member companies and the cost of same. One 

member stated that at one time their lubricating cost was 

about 45 cents per thousand miles, and that with the proper 

system now in use the cost had been reduced 50 per cent. 

Following this discussion the committee on insurance 

made its report. The discussion of this report brought out 

the fact that the fire rates for Mississippi during the 

past year have been materially reduced. The subject of 

employers’ liability and public liability insurance was taken 

up, the opinion being voiced that liability insurance is very 

important and that the association can do no better work 

than give this matter particular attention. It was recom- 

mended that the committee continue its work for another 

year. The use of the pulmotor was suggested as a means 

of reducing costs due to accidents. 

The session on Wednesday afternoon opened with a 

paper on ornamental street lighting in sma!l towns by Mr. 

Horton, of the National Electrie Lamp Association. This 

paper took up in detail the essential features of a light- 

ing system, a discussion of the units used for best efficiency 

and illumination and the distribution of light for different 

streets. The subject was divided into three main divisions, 

namely, street lighting for business districts, residence dis- 

tricts, and outlying districts. It was recommended that 

the lighting in the business districts should not be similar 

to that of the residence district, as the business center 

should stand out distinet from the rest of the town. A high 

intensity should not be sought, but a uniform intensity of 

such a value as to attract attention. This applies especially 

to ornamental lighting on business streets. With cluster 

lamps a spacing of posts from 60 {to 80 feet was given as 

common in engineering practice. 

For residential districts a uniform moderately low inten- 

sity averaging from 1/10 foot candles to 2/10 foot candles 
is satisfactory. Series distribution is universal and 6.6 

ampere series Mazda lamp is usually recommended. Single 

line lighting presented a clean cut appearance and increases 

the apparent width of road bed and is a system to be ree- 

ommended. Although 60, 80 and 100 candle power lamps 

are used in residential districts, the 80 candle power is 

most common, which mounted at a height of 12 feet makes 

a spacing of approximately 125 feet good practice. For out- 

lining districts and country roads, the lighting should be 

on the same plan as the residential districts except that 

light as uniform or of as high intesity is not required. 

A considerable amount of cost data was presented in 

the form of curves, discussing cost, intensity, and distri- 

bution of each installation of lamps discussed. Are lamp 

data was presented against that for incandescent lamps, 

showing in most cases that it was most economical in illum- 

ination, in first cost and maintenance to use of the incan- 

descent system. According to a table of costs, comparing 

a four-ampere magnitite are lamp with Mazda units, it was 

shown that the magnitite are costs four times as much as 

the 100 candle power units to install, 5.5 times as much as 

the 80 candle power, and 6 times as much as the 60 candle 

power. Again the cost of maintaining the are is 4.6 times 

as much as the 100 candle power unit, 5.5 as much as the 

80 candle power unit, and 6.7 times as much as the 60 

eandle power unit. As a result of the study of the curves 

presented, it was shown that the larger Mazda compare 

very favorably with the are lamp so far developed and 

that the small Mazda units are superior. 

The discussion was taken part in by Messrs. Tucker, 

Starliper, Horton, Duffy, Sims and Stewart. The dis- 

cussion centered around the competition that exists be- 

tween the Mazda lamp and the luminous are lamp, as well 

as some other types of are lamps, information being given 

to substantiate the argument in favor of both units. This 

paper was the last one of the session, reports of the nomina- 

ting committee, the committee on resolutions, and committee 

on the president’s address, as well as the report of the 

secretary and treasurer, and auditing committee, being then 

presented. 

At the election of officers, held during this session, the 

following members were chosen to serve the next year: 

president, W. F. Gorenflo, general manager of the Gulf- 

port & Mississippi Coast Traction Co., Gulfport, Miss; 

vice-president, A. H. Jones, general manager of the Mc-— 

Comb City Electric Light & Power Co., MeComb City, 

Miss. Members of the Executive Committe: J. K. Stewart, 
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commercial agent of the Vicksburg Light & Power Co., 

and R. H. Smith of Hattiesburg Traction Company. 

ENTERTAINMENT FEATURES. 

The entertainment features for the ladies attending 

the convention were complete in all details, ineluding auto- 

mobile trips about Natchez, whist parties and theatre 

parties. On Tuesday evening a dance was held at the 

Prentiss Club and on Wednesday night a banquet at the 

Natchez Hotel largely attended and enjoyed. 

On Wednesday night the Jovian Order held a rejuvena- 

tion, when some 12 candidates were initiated. A parade 

was condueted through the streets of Natchez which was 

highly complimentary to the members taking part. 

New President of Mississippi Section, N. E. L. A. 

The new president of the Mississippi section of the 

National Electric Light Association is a man entirely 

familiar with the central station interests of the state 

having been connected with the financial and public service 

W. F. Gorenrio, Presipent oF Mississipp1 SECTION, 

NationaL Exvecrric Ligut ASssoctrArion. 

Mr: We Jie 

Gorenflo, general manager of the Gulfport and Mississippi 

Coast Traction Company was born at Biloxi, July 14, 

1877. He graduated from the mechanical department of 

the Mississippi Agricultural and Mechanical College in 

1899, and from this time until 1903 was with the William 

Gorenflo & Co., oyster canners. He then secured a position 

as assistant cahier of the Bank of Biloxi, remaining in this 

position until 1903 when he assisted in the organization of 

the Biloxi Electric Railway & Power Co., and became its 
secretary and general manager. When this company was 

sold to the Gufport and Mississippi Coast Traction Com- 

pany, October 1, 1905, he became manager at Biloxi, On 

June 1, 1906, he was made superintendent of the entire 

system and on January 1, 1911, elected general manager, 

which position he now holds. He was married to Miss 

Josephine Gregoire, of New Orleans, July 9, 1902, and 

they have four boys. 

interests in the state for a number of years. 

Convention of Oklahoma Gas, Electric & Street 
Railway Association. 

The seconé annual convention of the Oklahoma Gas, 

Electric & Street Railway Association was held at Okla- 

homa City, May 6, 7 and 8. This convention was attended 

by 125 members and guests, an indication of the decided 

interest in publie utility matters throughout the state. The 

order of business was as follows: 

Address by Pres. F. W. Caldwell, of the Shawnee Gas 

& Electric Company, in which he advocated and advised 

a close and sincere cultivation of the good will of the pub- 

lie at large, this applying to employes and officials of pub- 

lie utility properties alike. A paper was presented by W. 

B. Clayton of the Southwest General Electric Company on, 

“Lightning Arresters,” in which the different types were 
discussed. Railroads and the Safety First Movement, was 

the subject of another paper presented by Geo. F. Knox, 

of the Oklahoma Railway Company. The author dis- 

cussed the prevention of accidents through educational 

means, instructing the public concerning the necessity for 

caution. It was also pointed out that campaigns to prevent 

accidents not only reduce preventable accidents but also 

reduce the expense for damages on the companies. J. W. 

Tabb, of the General Electric Company, presented a paper 

taking up lamp operation. He pointed out that full voltage 

was essential for good operation of incandescent lamps for 

with low voltage, both the central station and the customer 

loses. The first by loss of revenue ane the customer by not 

securing the illumination possible. To hold voltage at a 

certain value the author advocated voltage surveys, meas- 

urements being taken at the sockets and the customers fur- 

nished the lamp that will operate best on the voltage at the 

particular point. 

A paper on single-phase motors was presented by F. 

Johnson, of the Wagner Electric Manufacturing Company, 

treating especially the uses of small motors. The paper 

was in the form of a discussion, different statements being 

made and material and data given to prove the state- 

ments mace. Among the points mentioned were reduction 

of line disturbance with the single-phase motor, higher 

power factor, and small investment. W. J. Dibbens dis- 

cussed the differences between the public utility companies 

and commissions, stating that the operators can obtain a 

fairer and more impartial consideration by such bodies and 

the public. He advised the use of publicity work to keep 

the publie in close touch with the companies’ business and 

fair treatment of complaints in all eases. 

The subject of electricity and irrigation was presented 

by Prof. H. B. Dwight, of the University of Oklahoma. 

The methods of pumping and irrigation systems in use were 

taken up, as well as the use of electricity for farming pur- 

poses. A paper by J. W. Dawley, of the Hugo Ice & 

Light Company, took up the operating features and costs 

of small oil engines. Referring to a 225-horsepower engine 

connected to a 200-kva generator, the author gave as ap- 

proximate figures of cost of operation, the following: Fuel 

cost, 2.5 to 3.0 mills; lubricating oil, 2 gallons per twenty- 

four hours and about 5,000 gallons of cooling water per 

day. Repairs since November, 1911, had been $158.33. 

The problems of a natural gas plant were discussed by W. 

H. Bagley, of the Osage and Oklahoma Company. 

A paper on liability insurance was presented by F. H. 

Ellis, of the Kansas Employers’ Inter-Insurance Exchange, 

and the Illinois Indemnity Exchange. The author stated 

that the cause of high rates for insurance was due to the 
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fact that the agents practically control the situation and 

demand high commissions which come out of the policy- 
holders. In order to reduce the cost of insurance, it was 

pointed out that a system must be devised so that the money 

spent for insurance is ‘used for insurance, this being done 

in three ways—through self insurance, state insurance or 

mutual insurance. Each of these forms, however, have 

faults Legislation affecting public utilities was presented 

by Prof. H. V. Bozell, of the University of Oklahoma. 

This paper took up causes of recent legislation, and the 

effects on the utilities. It also advocated the regulation of 

municipally owned utilities. 

The officers elected for the coming year are as follows: 

President, F. E. Bowman, Ada Electric & Gas Company; 

first. vice-president, Lincoln Beerbower, Enid Electric & 

Gas Company; second vice-president, George W. Knox, 

Oklahoma Railway Company; secretary and_ treasurer, 

Prof. H. V. Bozell, University of Oklahoma. 
——— 

Program of Chicago N. E. L. A. Convention. 

The following is an arrangement of the program for 

the Chicago N. E. L. A. Convention according to the gen- 

eral division of subjects discussed. 
General Sessions, 

First, Tuesday, 10 a. m. Main Auditorium, Room No. 1. 1. 

Welcome to the city; 2. Address of President Tait; 3. Announce- 

ments; 4. Report of the Committee on Organization of the In- 

dustry, H. H. Scott, Doherty Operating Company, New York. 

5. Report of Secretary, T. C. Martin, Secretary N. BD. L. A., New 

York; 6. Report of Insurance Expert, W. H. Blood, Jr., Stone & 

Webster Corporation, Boston; 7. Report of Committee on Prog- 

ress, T. C.’Martin, Secretary N. E. L. A., New York; 8. Report 

on Question Box, 'S. A. Sewall, Ass’t. to Secretary, N. E. L. A., 

New York; 9. Paper: Anticipation, Paul Lupke, Public Service 

Electric Company, Trenton, N. J. 

Second, Wednesday, 11:45 a. m. Main Auditorium, Room No. 

1. 1. Paper: Central Station Power in Coal Mines, W. A. Thomas, 

Westinghouse Electric & Manufacturing Co., Pittsburgh; 2. Paper: 

Switching Apparatus for Rural Installations, E. B. Merriam, 

General Electric Company, Schenectady; 3. Paper: Central Sta- 

tions for Towns of 5,000 Population or Less, J. Edward Kearns, 

General Electric Co., Schenectady. 

Third, Friday, 10:00 a. m. Main Auditorium, Room No. 1. 

1. Report of Rate Research Committee, E. W. Lloyd, Common- 

wealth Edison Company, Chicago; 2. Report of Street Lighting 

Committee, John M. Lieb, New York Edison Company, New 

York; 3. Paper: Are Lamps and Recent Developments Thereof, 

W. A. Darrah, Westinghouse Electric & Manufacturing Co., 

Pittsburgh;, 4. Paper: Advantages of Copper Clad Wire for 

Series Arc Lighting, T. K. Stevenson, Duplex Metals Company, 

New York; 5. Report of the Committee on Underground Con- 

struction, W. L. Abbott, Commonwealth Edison Company, Chi- 

eago; 6. Lecture: Light and Art, M. Luckiesch, National Quality 

Lamp Division, General Electric Co., Cleveland; 7. Address: Ob- 

jects of the Society for Blectrical Development, Henry L. Doherty, 

President of Society, New York. 

Fourth, Friday, 2:30 p. m. Main Auditorium, Room No. 1. 

1. Paper: Transformers and Power Transmission, H. H. Rudd, 

Westinghouse Electric & Manufacturing Company, Pittsburgh; 

2. Paper: Railway Loads for Central Stations, E. P. Dillon, 

Westinghouse Electric & Manufacturing Co., Fiittsburgh; 3. Re- 

port of Committee on Award of Doherty Gold Medal, W. F. Wells, 

Edison Electric Illuminating Company, Brooklyn; 4. Report of 

Committee on Memorials, T. C. Martin, Secretary, N. E. L. A., 

New York; 5. Report of Committee on Constitutional Amend 

ments, Frank W. Frueauff, Denver Gas & Electric Company, 

Denver; 6. Vote on Constitutional Amendments; 7. Report of 

Committee on Resolutions; 8 Report of Nominating Committee; 

9. Election of Officers; 10. Adjournment. 

Technical Sessions. 

First,. Tuesday, 2:30 p. m. Main Auditorium, Room No. 1, 

1. Report of Meter Committee, (with Third Edition of Code for 

Electricity Meters), W. H. Fellows, Potomac Electric Power 

Company, Washington, D. C.; 2. Report of Committee on Ground- 

ing Secondaries, W. H. Blood, Jr., Stone & Webster Corporation, 

Boston; 3. Report of Lamp Committee, Frank W. Smith, United 

Electric Light & Power Company, New York; 4. New Incandescent 

Lamp Development, J. E. Randall, National Electric Lamp Asso- 

ciation, Cleveland; 5. Paper: The Incandescent Lamp and Its 

Relation to Lighting Service, R. E. Campbell and W. C. Cooper, 

‘National Electric Lamp Association, Cleveland; 6. Report of 

Committee on Measurements and Values, Dr. A. E. Kennelly, Har- 

vard University, Cambridge, Mass. 

Second, Thursday, 10 a. m. Main Auditorium, Room No, 1. 

1. Report of Committee on Prime Movers, I. E. Moultrop, Edison 

Electric Illuminating Co. of Boston, Boston; 2. Report of Com- 

mittee on Electrical Apparatus, L. L. Elden, Edison Electric II- 

luminating Co. of Boston, Boston; 3. Paper: Switchboard In- 

struments, Paul MacGahan, Westinghouse Electric Manufacturing 

Co., Pittsburgh; 4. Paper: Latest Developments in Distributing 

Transformers, EH. G. Reed, Westinghouse Electric & Manufactur- 

ing Co., Pittsburgh; 5. Paper: The Use of the Telephone in 

Central Stations, Angus Hibbard, American Telephone & Tele- 

graph Co., New York; 6. Report of Overhead Line Construction 

Committee, Farley Osgood, F'ublic Service Electric Company, 

Newark, N. J. 

Hydroelectiic and Power Transmission Sections. 

First, Wednesday, 10 a. m. Main Auditorium, Room No. 1. 

1. Address of Chairman of Section, W. N. Ryerson, Great Northern 

Power Company, Duluth, Minn.; 2. Report of Committee on 

Membership, R. J. McClelland, Electric Bond and Share Com- 

pany, New York; 3. Report of Committee on Progress, T. C. Mar- 

tin, Secretary National Electric Light Association, New York; 

4. Report on Turbines, (Report being part of National Committee 

Report on Prime Movers), J. F. Vaughan, Stone & Webster Cor- 

poration, Boston; 5. Paper: The New Type of Thrust Bearing, 

Albert Kingsbury, Pittsubrgh. 

Second, Thursday, 2:30 p. m. Main Auditorium, Room No. 1. 

1. Paper: Poles and Pole Preservation, R. A. Griffin, Western 

Electric Company, Chicago; 2. Paper: Lightning Arresters, E. 

E. F. Creighton, General Electric Company, Schenectady; 3. 

Developments in Protective Apparatus; Paper, J. N. Mahoney, 

Westinghouse Blectric & Manufacturing Company, Pittsburgh; 

4. Lecture: The System of the Mississippi River Power Co., 

Hugh L. Cooper, Mississippi River Power Co., Keokuk, Towa. 

Third, Friday, 10 a. m. Lawn Tent Room Wo. 2. 1. Report of 

Committee on Receiving Apparatus, M. R. Bump, Henry L. 

Doherty Company, New York; 2. Report of Committee on Dis- 

tributing Lines, P. M. Downing, Pacific Gas & Electric Company, 

San Francisco; 3. Report of Committee on Operation of Water 

Power Systems, D. B. Rushmore, General Electric Company, 

Schenectady; 4. Factors Producing Reliability in the Suspension 

Insulator, A. O. Austin, Ohio Brass Company, New York; 5 

Paper: Transmission Line Construction, R. D. Coombs, R. D. 

Coombs & Company, New York; 6. Address: Investigation of 

Life Hazards of High Tension Lines, by the U. S. Bureau of 

Standards, Dr. S. W. ‘Stratton, U. S. Bureau of Standards, Wash- 

ington, D. C.; 7. Election of Officers. 

Commercial Sessions. 

First, Tuesday, 2:30 p. m. Lawn Tent, Room No. 2. 1. Ad- 

dress of Chairman of the Section, Edward W. Lloyd, Common- 

wealth Edison Company, Chicago; 2. Report of Finance Com- 

mittee, T. I. Jones, Edison Electric Dluminating Company, Brook- 

lyn; 3. Report of Membership Committee, J. F. Becker, United 

Electric Light & Power Company, New York; 4. Report of F'ub- 

lications Committee, Douglass Burnett, Consolidated Gas, Elec- 

tric Light & Power Co., Baltimore; 5. Address: How to Protect 

Business from Disturbance Caused by Panics, David R. Forgan, 

President National City Bank, Chicago; 6. Report of Electric 
Salesmen’s Handbook Committee, E. L. Callahan, H. M. Byllesby 

& Company, Chicago. 

Second, Wednesday, 10 a. m. Lawn Tent, Room No, 2. 1. Re- 

port of Committee on Education of Salesmen, George Williams, 

Henry L. Doherty Company, New York; 2. Report of Committee 

on Electrical Marchandising, T. I. Jones, Edison Electric Ilum- 

inating Company, Brooklyn; 3. Report of Advertising Committee, 

J. Robert Crouse, National Quality Lamp Division, General Elec- 

tric Company, Cleveland; 4. Advertising for a Small Central Sta- 

tion, N. H. Boynton, National Quality Lamp Division, General 

Electric Company, Cleveland. 

Third, Thursday, 10 a. m. Lawn Tent, Room No. 2 1. Re- 

ports of Electricity on the Farm Committees, (a) Eastern States, 

John C. Parker, Rochester Railway & Light Company, Roches- 

ter; (b) Middle States, C. W. PenDell, Public Service Co. of 

No. 111, Chicago; (c) Western States, Stanley V. Walton, Pacific 

Gas & Electric Company, San Francisco; 2. Report of Commitee 

on Wiring of Existing Buildings, Robert S. Hale, Edison Elec- 

tric Illuminating Company of Boston, Boston. ; 

Fourth, Thursday, 2:30 p. m. Lawn Tent, Room No. 2. 1. Re- 

port of Committee on Ice and Refrigeration, George H. Jones, 

Commonwealth Edison Company, Chicago; 2. Report of Com- 

mittee on Short Cuts in Executing Customers’ Orders, George C. 

Holberton, Pacific Gas & Electric Company, San Francisco; 3. 

Report of Committee on Steam Heating, 8. Morgan Bushnell, 

Commonwealth Edison Company, Chicago; 4. Report of Nominat- 

ing Committee; 5. Election of Officers. 

et i 
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Accounting Sessions. 

First, Tuesday, 2:30 p. m. Temple Parlor, Room No. 

1. Report of Committee on Uniform System of Accounts, E. J. 

Bowers, Kansas City Blectric Light Company, Kansas City, Mo.; 

2. Flaper: Accounting School and Education of Employes, A. L. 

Holme, New York Edison Company, New York; 3. Paper: Method 

of Keeping Prepaid and Accrued Accounts, Franklyn Heydecke, 

Public Service Electric Company, Newark, N. J.; 4. Paper: Office 

and Mechanical Appliances, Their Uses, Economies Effected, Etc.. 

H. L. Lohmeyer, Consolidates Gas, Electric Light & Power Com- 

pany, Baltimore, Md. 

Second, Wednesday, 10 a.-m. Temple Parlor, Room No. 3. 

1. Report of Sub-Committee on a Tentative Classification of Ac- 

counts, Including Balance Sheet and Indicant Accounts, John L. 

Bailey, Consolidated Gas, Electric Light & Power Co., Balti- 

more; 2. Paper: Handling of Freight Bills, Albert S. Scott, Pub- 

lic Service Company of Northern Illinois, Chicago; 3. Paper: 

Accounting for Replacement of Plant Retired from Service, Frank 

A. Birch, F‘hiladelphia Electric Company, Philadelphia. 

Third, Thursday, 10 a. m. Temple Parlor, Room No. 3. 

1. Report of Sub-Committee on Statistics and Forms, Cc. L. 

Campbell, United Electric Light & Water Company, Waterbury, 

Conn.; H. Spoehrer, Union Electric Light & Power Company, St. 

Louis; 2. Paper: Obligations of the Bookkeeping Department to 

the Operating Department, H. Patterson, Rochester Railway & 

Light Company, Rochester; 38. Paper: _ Handling of Bond Cou- 

pons, W. J. Kehl, Virginia Railway & Power Company, Rich- 

mond, Va. 

Public Policy Session. 

Wednesday, 8:30 p. m. Main Auditorium, Room No. 1. 

1. Reading of Report of Public Policy Committee; 2. Address 

by Samuel Insull, President Commonwealth Edison Company, 

Chicago; 3. Report of Commission on Resuscitation from Shock, 

W. c. L. Eglin, Philadelphia ‘Electric Company, ‘Phila- 

delphia; 4. Lecture on Accident Prevention in Public Utilities, 

J. B. Douglas, United Gas Improvement Company, Philadelphia; 

5. Musical Exercises During the Evening, N. E. L. A. Sectiou 

Band, Commonwealth Edison Company. 

Executive Session (12:45 Noon) Wednesday. 

1. Action on Report of Public Policy Committee, Arthur Wil- 

liams, New York Edison Company, New York; 2. Presentation of 

Proposed Constitutional Amendments, Frank W. Frueauff, Denver 

-Gas & Electric Company, Denver; 3. Report of Treasurer, W. W. 

Freeman, Alabama Power Company, Birmingham, Ala.; 4. Elec- 

tion of Nominating Committee; 5. Appointment of Committee on 

Ivesolutions. 

Chattanooga Convention of National Electrical 
Contractors’ Association. 

Plans are now complete for the 1913 convention of the 

National Electrical Contractors’ Association, to be held at 

Chattanooga, Tenn., July 16-19. The following is the 

program: 
On Tuesday, July 15, meeting of the directors and execu- 

tive committee. On Wednesday, July 16, formal opening 

of the convention at 10 a. m. At 2 p. m. a business session 

will be held. At 8 o’clock a reception and dance will be 

given at the Hotel Patten. 

On Thursday, July 17, a business session for members 

only will be held at 10 a. m. In the afternoon there will be 

an automobile trip starting from the headquarters at 2 p. 

m., going over the battlefields, Chickamauga Park and to 

Fort Oglethorpe. 
On Friday, July 18, there will be two business sessions 

for members, one at 10 a. m., and one at 2 p. m. The 

ladies and guests will be given an afternoon tea at 3:30 p. 

m. by the Chattanooga Electrie Club. The annual dinner 

of the association will be held at the Hotel Patten at 8 p. 

m. on the evening of this day, and will be followed by a 

very attractive vaudeville performance. 

Saturday, July 19, the last day of the convention, will 

be given up to an outing. At 10 a. m. those attending the 

convention will leave the hotel for a trip over Walden’s 

Ridge to Signal Mountain. Lunch will be served at the 

New Signal Mount Inn at about 12:30, and after luneh 

the trip will be continued, returning to Chattanooga at 

2:30 in the afternoon. The return will be directly to the 

‘ELECTRICAL ENGINEERING 277 
(Formerly Southern Electrician) 

Union Station and from this point a special train will take 
the party down to the Tennessee Lock and Dam. 

Those in charge of the convention arrangements are F. 
H. Cantrell, chairman; Joseph Fowler, W. C. Teas, J. W. 
Dacus, R. H. Scott, F. P. Sweet and J. Pink Lawrence. 

Mississippi Electrical Association Question Box. 
Under this heading will appear each month questions and 

answers to questions from members of the Mississippi Electrical 
Association. All readers are invited to discuss any question or 
topic presented. Address all correspondence, including questions 
and answers, to Clarence E. Reid, Question Box Editor, Agricul- 
tural College, Miss. 

Questions Answered. 
QUESTION NO. 17. A small 4-pole exciter is direct connected 

to a 6-pole revolving field alternator, running at 1,200 revolutions 
per minute. Alternate quarters of this exciter commutator be- 
come blackened rapidly after cleaning and the negative brushes 
wear down excessively fast. The armature is mechanically cen- 
tered in the field frame. Will someone please suggest reasons 
for the above behavior? BE. EF. M. 

Question 17. I would suggest that E. F. M. have the ecom- 

mutator turned perfectly true and then cut the mica down 

3/64 of an inch deep. Smooth commutator with 00 sandpaper 

(not emery cloth) then fit brushes to commutator per- 

fectly. Examine brushes at least once each day and see 

that there are no small particles of copper on them, which 

will cause a spark. These copper chips ean easily be re- 

moved with the point of a knife. 

A good arrangement for eutting the mica when there is 

no machine for the purpose is to take a piece of hacksaw 

about 34 inches long and clamp between two pieces of 

hardwooée or fiber, for a handle, if the saw-eut is wider than 

the mica you can grind to right thickness on an emery 

wheel. It takes time and patience to “slot” one by hand, 

but I am sure one would not regret spending the time for 

he will be agreeably surprised at the results. I have had 

the same trouble with small and large machines, and the 

above treatment always puts an end to the trouble. 

KE. M. Foster. 

Question 17. Most direct connected exciters are over- 

hung machines, that is, they have only one bearing, and the 

armature is placec on the extension of the main shaft. 

This has a tendeney to make the commutator of the ex- 

citer wabble slightly, which may cause blackening. From 

the data given, the only reason that we could suggest for 

the excessive wear of the negative brushes is improper spac- 

ing. This should be checked and if found to be incorrect 

should be adjusted, in which ease it is very possible that 

the blackening will cease. V. A. Clarke (Ohio). 

QUESTION NO. 18. Is it possible to replace brushes in a 

four-pole generator, where there is only one brush to a set, with- 

out shutting down? Is there any objection to this practice, if 

possible. 

Question 18. It is never good practice to remove 

brushes from a machine while the field cireuit is closed and 

the large electrical manufacturing companies issue strict 

orcers that this shall never be done in their factories. If 

the brush is dropped on the commutator while a load is on 

a machine, a serious are will be formed which will proba- 

bly necessitate the turning down of the commutator. With 

a four-pole machine having only one brush to a pole, all 

the currewt would have to be carried by the opposite brush 

while one was being replaced which would likely cause 

overheating of that brush. We would, therefore, strongly 

advise against this procedure. V. A. Clarke (Ohio). 
See questions unanswered—Nos. 10 and 16 in March issue and 

Nos. 19, 20 and 21 in April issue. 
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New Business Methods and Results 
»eorrRepresenting’ Interests*of Central Station, Electrical Jobbers, Dealers and Contractors. 

Current Topics and Events in Central Station 
Fields. 

The two things apparently uppermost in the minds of 

central station men just now are public service commis- 

sions and ice making. Both are live topics. Public serv- 

ice commissions are here to stay, for their value has been 

abundantly demonstrated and it is useless and childish for 

public utility interests to raise any howl about it. To be 

sure, they are not perfect, but neither are central station 

managers. However, so far, reports of the hearings before 

the commissions have indicated that fair treatment will be 

dealt out to both company and consumer. Probably the 

most valuable service yet rendered by commissions has been 

the prevention of discrimination, the standardization of 

service and the promotion of safety. 

The central station industry needs commissions for pro- 

tection, as well as the public. There is always an insistent 

ery for rate reduction from those who are uninformed, or 
who are against corporations on principle. The unbiased 

decision of a public service commission may be easily the 

means of saving many utilities from disastrous conse- 

quences. 

A. G. Raxestraw, Associate Eprror Execrrica Enet- 

NEERING, IN CHARGE OF New Business MarTTers. 

The tendency.of some state legislatures to exempt muni- 

cipal plants from the jurisdiction of the commissions, can 

only defeat the other advantages of the system. Maine and 

Idaho have just passed strong and sensible public service 

measures. The law of Maine is to be particularly com- 

mended in that it includes municipal plants in its provisions 

on the same footing as privately owned plants. 

The U. S. District Court has upheld control by state 

commissions, when opposed to municipal regulation. Con- 

trol by the larger body is always better. Local authorities 

are apt to be prejudiced and edpricious. 

Note: Current Topics and Events in Central Station Fields, is a 

new feature of this department of Blectrical Engineering to be 

conducted hereafter by Mr. Rakestraw, associate editor. 

) x ( comm) ( cH 
The Massachusetts and New Jersey commissions are both 

actively engaged in bettering service conditions. 

The Maryland commission has cecided that customers 

cannot demand direct or alternating eurrent at will, but 

must be satisfied with that which can be reasonably fur- 

nished. 

The Missouri law, just enacted, provides for the furnish- 

ing of safe, adequate and reasonable service at just and non- 

discriminatory rates. Standards of service will be estab- 

lished from time to time. Uniform accounting and annual 

reports are required. Rate schedules must be published 

and the commission duly advised of proposed changes. 

Provision is made for the testing of meters and adjustment 

in ease of error. Surely no public service corporation ought 

to object to such regulations. 

The value of combination ice and electric service is just 

beginning to be realized. The folly of having excess capa- 

city lying idle in the summer, while an ice plant in the same 

town has its equipment practically idle for the six cool 

months of the year, is evident. These two industries logi- 

cally belong together, and where physical union cannot be 

effected, the electric light company should at least make a 

strenuous effort to sell the ice company power for op- 

eration. 

A combination plant in Virginia makes 20 per cent on 

the capital invested in the ice business. Another plant 

claims 40 per cent profit on a 15-ton plant. 

A plant which only operated day service decided to go 

into the ice business. To do this they had to run all day. 

When the Gay service was established, several customers 

bought fans, others used electric irons. When the end of 

the season came, there was such a demand for day service 

that it was decided to continue it, and the motor load in- 

ereased to such an extent that it is now the most profita- 

ble business that the company has. 

A combination Ice-Electrie Company in Tennessee, in a 

small town of 2,500 reports the sale of 11 tons per day. 

The cost at platform is $1.20 per ton and the selling price 

$5.00 wholesale. The investment return is 11 per cent for 

5 months’ operation. 

The establishment of an ice plant put a struggling cen- 

tral station in the Middle West on its feet.. “Go thou and 

do likewise.” 

There is a good deal of inquiry just now as to adequate 

rates for cooking. This would seem to indicate to us that 

present rate schedules are defective. The cooking load is 

not essentially different from heating, power, or any other 

load with about the same demand and hours of use. Any 

general rate system which takes fixed and variable charges 
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into account, ought without any modification whatever, to 

take care of cooking business, either with or without a sep- 

arate meter. 

Fall River, Mass., is one of the latest of cities to join 

the flat rate army. The lighting company there has added 

600 customers in the past six months. 

How to encourage the purchase of large ec. p. tungsten 

lamps has been well solved by the Brooklyn Edison Com- 

pany. Under their new schedule, 10-15-25-40 and 60-watt 

lamps are all sold at the same price. It is human nature 

to try to get all that one can for the money ané this sim- 

ple fact leads many persons to take the larger sizes when 

they would not if the prices varied. Still another plan 

which would have still more effect, would be to arrange for 

furnishing the large lamps on a free renewal basis, and to 

charge for the smaller ones. 

Now is the time to hustle for summer service among 

the owners of isolated plants, especially those who make use 

of the exhaust steam for heating in the winter. 

Denver has developed the electrical vehicle business tc 

a fine point. Last year they sold over 2,000,000 Kw-hr. 

for this purpose. They maintain extensive garages, ad- 

vise owners, and inspect batteries without charge. And yet 

one company that we could name uses a gasoline truck in 

its meter department. 

As a result of active and energetic commercial policies, 

Worcester, Mass., has increased its output in two years from 

a little less than 6 million to over 12 million Kw-hrs. And 

still some managers think they are getting all the business 

that the community can stand. 

Representatives of the Boston Edison Company gave 35 

lectures last winter before men’s and women’s clubs, school 

classes, church societies and lodges. The total attendance 

was over 5,000. This may not be as spectacular as some 

other publicity methods, but it probably does more good 

for the effort put forth. 

The newest thing is a popcorn party given every Sat- 

urday afternoon by the various branches of the Carolina 

Power & Light Company. All children are served free, anc 

naturally the demand is great. Of course, electric poppers 

are used. 

Mr. T. D. Crocker, of St. Paul, in speaking before the 

Minnesota Electrical Association, hits the mark when he 

says that a steady pull is better than a “whirlwind cam- 

paign.” 

Back porch meter installations are the coming thing. 

The advantages are obvious. 

Just as soon as the water receded sufficiently to per- 

mit, the Dayton Power & Light Company had a number of 

motors at work pumping out cellars, each with a placard 

telling about it. The failure of underground services ren- 

Gered necessary quite a number of temporary overhead 

connections. These were handled with neatness and des- 

patch. 

Centralization of power generation is undoubtedly on 

a great increase. The question is simply one of balancing 

the cost and upkeep of the transmission lines against the 

higher investment cost and running expenses of the smaller 

plants. Hydro-electric developments contribute very largely 

to this tendency. 

The Supreme Court of Alabama has decided that muni- 

cipal plants must stand on the same footing as any others. 

It is proposed to invite to the June convention all of 

the members of the various state commissions. This is ex- 

cellent. 

The Society for Electrical Development is getting its 

plans under way. There is much that it can do, and some 

things that it should not try to do. One of these is to super- 

cede individual effort. The man who goes into the game 

simply to toot his own horn, can expend his energy to bet- 

ter advantage at home and through local channels. Fed- 

eration has its advantages and its disadvantages. There is 

a time to be general and a time to be specific. There is a 

time for the solo, and a time to join in the chorus. 

The Engineering Side of Business-Getting—Work 
of Illuminating Engineer. 

Illuminating engineering as a profession is rapidly 

growing in importance as the necessity for a scientific study 

of lighting problems is being recognized. With the intro- 

duction of units of high intensity, the consequent wateh- 

fulness necessary to prevent glare, and the more stringent 

requirements as to intensity and uniformity of light, we 

find a greater necessity for scientific analysis. In this issue 

we will consider the field of the illuminating engineer only 

insofar as it touches the commercial side of central station 

activity, inquiring as to the possibility of using the know- 

ledge he possesses to stimulate the extension of service. 

The employment of illuminating experts by central sta- 

tions may be regarded rather as a question of expediency 

than of desirability. There is no question but that such 

talent is needed, and it is simply a matter of how much it 

is profitable to secure and in what manner it shall be applied. 

A little observation will soon convince one that the majority 

of commercial and industrial establishments, large as well 

as small, are subject to considerable improvement from the 

standpoint of illumination, the light being either insufficient, 

inefficient or badly distributed. 

With the further development of the central station 

industry, we find that the application of scientific princi- 

ples to the matter of illumination is coming to be recog- 

nized as important, and while we could hardly expect a 

purely commercial organization to do pioneering work, yet 

the general tendency is to follow those practices Which are 

becoming standard. Nearly all of the large central stations 

now employ some one styled, with more or less exactness, 

as illuminating engineer, who, with his assistants, is ready 

to advise where requested regarding the lighting of any 

large job in prospect, working more or less harmoniously 

with the architect in charge. He also offers his advise to 

any customers who may consider a change in their present 

equipment, either substituting electric light for gas, oil 

or other illuminant, or in the discarding of older types of 

lamps and the installation of up-to-date equipments. Both 

of these functions are useful and quite necessary, but we 

venture to say that the department whose efforts is confined 
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to these lines is not doing nearly all that ean be done to- 

ward improving commereial conditions. ‘ 

As far as new work is concerned, both large and small 

jobs, we have found it to be the rule that engineering ad- 

vice on illumination is neither requested nor desired, and if 

given is quite apt to be ignored. While we by no means 

endorse the wisdom of such attitude on the part of archi- 

tects, yet the illuminating engineers are not without blame 

in the matter, for it has sometimes happened that where so- 

called “experts” have dictated in the selection of lighting 

equipments, the resulting installation was not only in bad 

taste but was not even satisfactory from a purely commer- 

cial standpoint. 

It is by no means a sign of good judgment to rashly 

condemn all architects as unfit to lay out lighting installa- 

tions, for while it is true that there are many splendid ex- 

amples of architecture which are abominably lighted, we also 

fine that many architects have excellent taste in illumina- 

tion and produce effects which are both handsome and effi- 

cient. The better class of architects are now beginning 

to realize the value of exact science in figuring illumina- 

tion, and will accept advice offered in the proper spirit, 

they, however, very rightfully resent any attitude of dieta- 

tion on the part of central station “experts” or others. If 

we really want to do the greatest possible amount of good 

along those lines we must do it through the education of the 

architect, and it seems that at present the makers of stand- 

ard fixtures, lamps and glassware, have a better chance to 

acccmplish this end than the central station, for these manu- 

faeturers are working in harmony with the architect, and 

developing handsome, yet efficient products. 

In regard to changes in lighting equipment, it is very 

desirable to have expert advice, since a good deal of business 

may depené@ upon a correct analysis of the situation, and 

the reeommendations offered. While the degree of know- 

ledge necessary may vary in every case, yet a man engaged 

in such work should have studied the question of illumina- 

tion sufficiently to know without hesitation the proper 

intensity required to display different classes of goods, 

the watts which must be expended under different condi- 

tions to produce this result of reflection, and the type and 

size of lighting unit best suited to the surroundings. In 

most cases this is not a particularly difficult matter, since 

questions like these have been made the subject of very 

careful study and much experiment, and the results have 

been worked up in such shape as to be available and useful 

to everyone. Indeed, what is needed is not so much a high 

degree of technical knowledge as good taste and judgment 

in applying the results of investigations already made. Of 

course, the larger the layout the greater the necessity of 

having sound advice on such matters, and the higher grade 

of skill it is profitable to employ. 

It seems, however, that one of the most fruitful fields 

for the utilization of illumination knowledge is in the giving 

of advice to the smaller commercial customers of the central 

station, to that class, in faet, whose present lighting equip- 

ment is installe@ in the most haphazard way possible, with- 

out reference to intensity, distribution or efficiency. In 

New York City the illumination of several hundred small 

stores has recently been studied, and in these it was found 

that the intensity varied from one-fifth of what was neces- 

sary to secure good lighting to three times as much as was 

necessary. There was often a good deal of glare. Much 

of the show window lighting was faulty in arrangement, 

and excessive in the use of current, while in cases requiring 

a treatment out of the ordinary, such as art stores, the ar- 

rangement of the units was entirely unsuited for the pur- 

pose of display. While it might not seem that these small 

stores are worth the individual attention of illumination 

specialists employed by the central station, yet it would be 

‘a powerful.stimulus to new business if every commercial 

customer had the light which was just suited to him, and 

at the most moderate outlay possible. In our experience 

we have invariably found that where electric light was 

looked upon as excessively expensive, the reason lay in in- 

efficient equipment. It is really not necessary for the cen- 

tral station to employ expensive men to look after the bet- 

tering of these installations. Any young man who is tech- 

nically inclined, and who will take pains to put some thor- 

ough stuey on the subject will soon be able to make recom- 

mendations which if followed will not only give the cus- 

tomer much better light, but will do so at little, if any, 

increase in the current consumed. To this there can only 

be one result, more and better pleased customers, each of 

which is worth many advertisements. 

It may be suggested that the soliciting foree, if trained, 

could do the same just as well as special men. While read- 

ily admitting that every solicitor should possess as much 

knowledge of the principles of illumination as possible, yet 

it must not be forgotten that a solicitor is primarily a sales- 

man, not an engineer, and that if we try to always select 

the best salesmen, most of those we get will be deficient in 

technical training, and they will not absorb it readily, for 

they do not have sufficient training or perhaps inclination. 

Moreover, it is evident that a customer or prospect will 

give more weight to the advice of a man possessing expert 

knowledge than to one who is professedly a salesman. There 

are, furthermore, thousands of wasteful installations in any 

of our large cities, whose owners should be persuaded to 

make a change as soon as possible, even if the central station 

shoulé have to enable them to finance the proposition. The 

special illumination man would, of course, get to see these 

customers where the regular solicitor would not. 

As we have already said, for such installations as these, 

there are definite rules by which to go, and any person 

using good judgment will have little difficulty in getting 

good results. Of course, it would be monotonous to have 

all stores of a similar kind fitted up in exactly the same 

way, and hence it is very desirable to get men for this work 

who have some artistic appreciation, as well as scientific 

ability, and since these in moderate degree are often asso- 

ciated, it should not be at all impossible to obtain them. 

The immediate improvement of lighting conditions in 

residences seems to some to be a hopeless task, largely on 

account of the stereotyped forms of fixtures and glassware 

on the market, chosen absolutely without any reference to 

efficiency, principally because neither architect, contractor 

or owner gives the question of efficient lighting a second 

thought. When a house is rejected the architect marks the 

outlets according to some conventional plan, ane later on 

the owner goes to a convenient fixture store and selects 

something more or less atrocious, and the result is a matter 

of common experience. Of course, it is not possible to send 

a lighting expert to every residence customer, but a sales- 

man visiting residences for the purpose of suggesting im- 

provements in service, ete., might well include reeommenda- 

tions towards better lighting among his other suggestions. 

This plan is in successful operation by at least one enter- 

prising central station. 
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Much ean also be done by proper educational methods, 

such as the display of artistic and efficient fixtures, shades, 

reflectors, ete., by advising as far as possible with archi- 

tects employed on this elass of work, by public lectures 

and demonstrations, and in other ways that may be sug- 

gested from time to time. 

In industrial work we have, of course, a much wider 

field ane one in which scientific considerations usually have 

right of way. The use of sufficient illumination in mills 

and factories to render aceurate work possible, and to safe- 

guard against accidents is imperative. While many large 

concerns, of course, have their own experts on this work, 

others give the question of efficiency very little attention, 

and it therefore rests with the central station to advise them 

as to the methods for securing effective illumination and 

every opportunity should be taken advantage of to do so. 

A. G. Rakestraw. 

Topics for July to December Issues. 

The following topies will be discussed in these columns 

of the remaining issues of 1913: 

JULY—The sign specialist, size of city in which re- 

sults can be'secured—minimum—and number to handle pos- 

sible sign business in a live city. Nature of their work, 

methods and something as to the profitableness of electric 

sign operation, giving operation data of several companies. 

AUGUST—A discussion on power factor, load factor, 

and diversity factor, their relation to new business and their 

effect on income per Kw. possible at station. 

SEPTEMBER—An analysis of various loads, showing 

their relative profitableness. 
OCTOBER—The commercial side of white way and all 

street lighting business, discussing rates, types of equip- 

ment, hours of burning, ete. (Special Lighting Number). 

NOVEMBER—Solicitation of special loads, steam heat- 

ing, pumping loads in small towns, heating devices in laun- 

dries, ete., taking up rates and relative profitableness. 

DRCEMBER—Results of past Xmas schemes and plans 

for new schemes to secure the Christmas trade. 

COMMENTS FROM READERS. 

Clare N. Stannard, Secretary and Commercial Manager Den- 

ver Gas & Electric Co., Denver Colo., Writes 
of Recent Campaigns. — ; 

During the month of March, we carried on a campaign 

for the securing of Knight Templar and other convention 

illumination, also a campaign on national advertising by 

means of electric signs, and in our store for store work, 

seeking to secure additional window lighting. 

During the month of April we are specializing on elec- 

trie vehicles, electrie power for irrigation work, ete. 

For the month ef May we have planned a campaign on 

electric irons and fans. In fact, we will during the entire 

summer work energetically on all of the above enumerated 

lines, aiming, however, to get a good start during the 

months of March, April and May, as mentioned. 

Possibly a few words about our electric iron campaign 

will be of interest. This department maintains an electric 

delivery vehicle of 1,000 pounds capacity, fitted up to con- 

nect irons, toasters, pereolators, fans, curling iron heaters 

and all kinds of electrical appliances, so that we can easily 

show a prospective consumer the appliances in operation 

by simply stepping to the wagon. Our fourteen represen- 

tatives, on regular occasions, go out with the eleetrie truck, 

leaving irons, toasters and other appliances on 30 days’ free 

trial, later calling at the residence and either selling or re- 

turning the iron or appliance left on trial. 

We have also inaugurated a washing machine campaign, 

having placed a number of machines, with the aid of the 

electrie truck, on trial for one week in our residence sec- 

tion. At the ene of this time the machine is either sold or 

moved to another prospect’s home. 

Our latest scheme is the selling of electrical appliances 

in groups. For instance, each group retails for $50.00, 

having as a central figure a vacuum cleaner and two other 

articles. The other articles of a group being, perhaps, 

an electric iron and curling iron, or, in addition to the 

vacuum cleaner which each group contains, a percolator 

and toaster; again, perhaps, an electric shaving mirror 

and a water heater, etc. A liberal discount of $11.00 is 

given where the group of appliances is purchased, thus the 

consumer buys $50.00 worth of appliances for $39.00, pay- 

ing $3.00 down at the time the order is given and $3.00 per 

month in 12 monthly payments, as we always aim to have 

all appliances purchased on payments, paid for within one 

year’s time. 

H. N. Sessions, Commercial Engineer, Southern California 
Edison Company, Outlines Company’s Power Business. 
General Agent, Mr. S. M. Kennedy, directs the power 

business of the Southern California Edison’ Company, as 

well as other lines of new business supplied by more than 

800 miles of high tension feeders to about sixty cities, towns 

anc intervening communities within an area of over 4,000 

square miles. This field is divided into fourteen districts 

with salesmen working under the direction of both the dis- 

trict heads and the general office. We are a big family 

proud of our lineage working to the same end with loyal 

devotion and conficence in each other. We have no rule of 

etiquette hindering a salesman or other employe seeking 

help, if necessary, directly from our higher heads with fear 

of offending his immediate superior. No man is supposed 

to know or to do it all, and it is with pride that a wise 

salesman leans to his stronger brother in some particular 

line for assistance. We have specialists primed in various 

lines of power work so that every prospect we get may be 

properly nourished. | 

Our system is in a great fuel belt with oil delivered at 

one dollar per barrel, equivalent to coal at four dollars 

per ton, and our inroad on the steam and gasoline power 

has erowded the second-hand dealers with engines. Due to 

higher first cost and rapid depreciation of the steam and 

gas engine, to say nothing of its other inequalities, elec- 

tricity has taken first place. We are eradicating the gas 

engines alone to the extent of over 25-horsepower per day 

and maintain a special department to sell them at such a 

price that will banish them to territories not supplied with 

electric service. The strongest proof of electricity’s stran- 

gle-hold on the reciprocating engine is that it is now con- 

ceded, all things considered, to be the cheapest and best 

power in our California oil fields where motors are rapidly 

being installed in face of the fact that the cost of natural 

gas and oil is almost nil. We educate our power con- 

sumers, showing them that with the higher first cost of 

the engine coupled with its quick deterioration and constant 

high upkeep, even with free fuel, it is a more expensive and 

less reliable source of power. We are giving individual at- 

tention to electrical refrigeration, a most promising in- 
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come to the central station, and electric vehicles which are 

coming in fast and to stay. One of our cities with 45,000 

population uses over 600 vehicles, or one to every 75 inhab- 

itants. 
Our most important power service is that for irriga- 

tion pumping plants ranging from 10 to 500 horsepower 

each. 
We have a seemingly unlimited underground water sup- 

ply at from 10 to 100 feet from the surface, and as our 

large old-time Spanish grants are being split into small 

farms by the younger generation, it keeps us busy supply- 

ing these ten to forty-acre sub-divisions with power. We 

offer special rates to encourage this valuable class of power 

which is used almost continuously twenty-four hours per 

day for the six summer months. Several exceedingly large 

power users, such as our electric railroads, large Portland 

cement plants, harbor dredgers and other manufacturing 

and industrial plants, most of which consume energy for 

twenty-four hours, afford a great diversity in the classes of 

service we give, and consequently an average yearly load 

factor of over 60 per cent, of which we are proud. Our 

highest monthly load factor was 70 per cent for last Au- 

gust. Our present total generating capacity is 86,100 

kilowatts. 

We endorse the statement of our president, Mr. John B. 

Miller: “Give us five years of good, average government, 

a fair deal for both capital and labor, and we can depend 

upon an era of development which will make all that we 

have accomplished down-to-date look small and meager.” 

Chicago Meeting of Society for Electrical Develop- 

ment. 

The meeting of the Society for Electrical Development 

called in New York on May 13 was adjourned to reconvene 

in Chicago on May 31. Owing to the fact that the program 

of the National Electric Light Association contemplates the 

opening of its convention the evening of June 2, it has been 

arranged as being more convenient to the members of both 

THE 

“DOIT ELECT RICALLY™ 

TrapE Mark or Society For EvEctRicAL DEVELOPMENT. 

associations to call the annual meeting of the Society for 

Electrical Development, Ine., for 11 a. m., June 2, at the 

Hotel Sherman, instead of May 31, as at first announced. 

This is to make it possible for members of the National 

Electrie Light Association and the Society for Electrical 

Development to attend both meetings, without the necessity 

of making two trips for the purpose. 

The trade mark shown here as selected for the Society 

was submitted by Philip S. Dodd, secretary of the organi- 

zation. 

National Electrical Code Changes. 

At the meeting of the Electrical Committee of the 

National Fire Protection Association held March 26 and 

27 at New York City, a few of the important suggested 

changes in the National Electrical Code were recommended 

as reported in the April issue of Electrical Engineering, 

while others were referred to committees for further con- 

siceration and report at the next biennial meeting. 

The committee’s recommendations on Rule 15 to make 

grounding of transformer secondaries mandatory in the 

Code was adopted, exempting, however, industrial power 

and lighting plants. This grounding applies to circuits 

under 150 volts. Rule 23d will be changed to include 

small motors anc heating devices as well as lamps, not 

more than 660 watts being dependent on one cut-out. 

The doors of cut-out cabinets will be required to shut 

closely at all edges against a rabbet formed as a part of the 

door or trim. Rule 23d will allow 10-ampere fuses on 

110-volt circuits and 5-ampere fuses on 220-volt cireuits. 

It will also permit branch circuits to be fused to 10 am- 
peres. 

The proposed change in Rule 68d caused the discussion 

that was predicted, when the omission of words, “and to 

make it difficult for it to be replaced when melted,” was 

suggested. This action would favor the use of the refilla- 

ble fuse. On account of the opposition to this recommenda- 

tion, the committee referred the matter of change in the 

rule to the switch and cut-out committee for consideration 

and report at the next biennial meeting. The new code 

embodying these and other changes recommended at this 
meeting will be ready about July 1, of this year. 

Gastritus on the Gas Engine. 
The following letter has been sent us by H. N. Sessions, 

commercial engineer of Southern California Edison Com- 

pany, Los Angeles. We believe it ample testimony of the 

success he outlines elsewhere in these columns in sup- 

planting gasoline power by electric: 

Los Angeles, Cal., April 15, 1912. 

Rhyolite Hydro-Electric Company, 

Garden Villa, Orange County, Cal. 

W. L. Dumpling, Manager. 

Dear Sir: Alas! I am compelled by terror to confess 

my error in trying to use gas engine for power. Six 

months’ experience with this Marepranks and Force engine 

has been one nerve-racking nightmare. For a twenty-two 

horse it barked like a 44 Colt’s; nay, its neighs were even 

louder. The company which reduced me to buy it is still 

in the “hands of a deceiver” and will not take it back, so 

for its disposal I am driven from the bunkman to the junk- 

man. Oh! the misplaced confidence I put in that engine. 

After constant courting and the loss of one finger the un- 

grateful thing will not even turn over ané@ reciprocate a 

stroke. Instead of a trusty one I find only a rusty ton. 

I have renewed every part of it except the name plate, 

but never again, not another part for it till I part with it. 

I fed the engine on gasoline, napthaline, benzine, lucine and 

kerosene. I greased it with glycerine, paraffine, cottolene 

and oleomargarine. It vacillated on vaseline and finally 

became a tippler on Tops, turning topsy-turvy and died on 

the diet. Now it rests serene a sight obscene in its oily 

refinery. 

Come quick with your poles and wire ane the G. E. 

whirlygig. I have seen Smith’s sturdy motor softly sing- 

ing with your steady service while the air surrounding still 

smells sweet, so spare no speed, but serve the juice. I 

want appliances, too, with heat that’s hot, also lamps that 

light, and a fan when it’s warm to blow up a storm, and, 

damn it, last but not least, I must have power with peace, 

not grease. Yours for relief, 

GASTRITUS. 
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| Questions and Answers from Readers | 
= Readers are invited to make liberal use of this department for discussing questions, obtaining 

opinions or experiences from other readers. 
information, =| 

However, editors are not responsible for correctness of statements of opinion or fact in discussions. All pub- 
lished answers and discussions are paid for. 

Discussions and criticisms on answers to questions are solicited. | 

gp pp gp sp rr $c 

LONG VS. SHORT SHUNT FIELD CONNECTIONS. 
Editor Electrical Engineering: 

(376) I would like to see a diagram published that 
gives the difference between a long and short shunt field 

connection. What factors determine the use of each and are 

these connections used for motors as well as generators? 
If so, what advantages, if any, has each in operation? 

FADE. P. 

EFFECT OF FREQUENCY ON READING OF METER. 
Editor Electrical Engineering: 

_ (377) We are purchasing current from a mill company 
that has recently changed its frequency from 40 cycles to 
60 cycles. We are using the same watt hour meter with 
no changes. Is this meter recording more or less power, 
ang how much? What is the effect of change of frequency 
on the meter? Week) S: 

GROUNDING TRANSFORMER NEUTRAL. 
Editor Electrical Engineering : 

(378) In ease the neutral point of a star connection of 

secondaries of three single-phase transformers is grounded, 

what will be the relative amounts of current flowing in each 

of the secondary wires and in the ground wire when a 

ground or other fault occurs on any line? What will be 

the voltage between each of the three phases and between 

Fauurs on 3-PHase Sysrem. 

‘any one wire and the neutral point, that is each phase volt- 

age? Referring to the diagram, when a fault occurs on line 

A, B and C in succession, what will be the current and 

voltage values at the following points: 

Current in Wires Voltages 

Fault on Phase A 1 2 34 G1-N;2-N; 3-N 1-2; 2-3; 3-1 

Fault on Phase B 

Fault on Phase C. 

The transformers are 2 kva. delta primary and star 

‘seconcary, with a ratio of 2,200 to 220 volts. H. E. T. 

CONNECTING A POWER FACTOR METER. 
Editor Electrical Engineering: 

(379) ‘Please advise if there is any method of making 

connections for a power factor meter so that it will indicate 

‘properly without making several trials. What are the con- 

ditions that must be considered in making the connections? 

W. E. C. 

SINGLE VS. THREE-PHASE DISTRIBUTION. 
Editor Electrical Engineering : 

(380) The writer would like to have some reader sub- 
mit information comparing the cost of single-phase dis- 
tribution, taking into account cost of wire, transformers, 
pole material and labor. Also compare effect on regulation 
and power factor. lel, 1p, Iki 

BOOKS ON ELECTRICAL CONSTRUCTION. 

Editor Electrical Engineering : 

(381) Kindly request readers to give the names of 
books on electrical construction, including information on 
wiring anc installation of motors, generators and trans- 

formers that have been found of use in practice. In men- 
tioning these books please name the important informa- 

tion found of practical use in each, such as tables ealeula- 

tions and diagrams. W. E. S. 

TELEPHONE TROUBLE—GROUNDED TELEPHONE SYSTEM. 

Editor Electrical Engineering : 

(382) The sketch herewith is for a one-wire grounded 

telephone system in use in West Florida. It gives satis- 

faction except for cross talk. All Western Electric equip- 
ment used on system. Have used system all on the same 

Extension Bells 

GrouNDED TELEPHONE SysTEM. 

ground rod and all on different ground rods wit hthe same 

result—cross talk. Government line is of No. 9 galvanized 

iron wire, other lines of No. 14 wire. Government line has 5 

instruments on line, other two lines have from 10 to 20 

instruments on line. Can this system be wired to eliminate 

cross talk with present equipment, or will it be necessary 

to use condensers or drops? li View Ss 

Three-Phase Motor on 3-Wire Circuit. Ans. Ques. 
No. 352. 

Iiditor Electrical Engineering : 

Answering Mr. Keily’s question, 352, 

motor will refuse to start on a single-phase, three-wire con- 

nection, unless he provides some way of obtaining a revolv- 

ing magnetic field in the stator. This may be done by 

splitting the phase, that is, connecting it up as a 3-phase 

circuit, and introducing a resistance in one pair of con- 

duetors, and an induetanee in the other pair. 

the three-phase 
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This will give a lagging current in the pair between 

which the inductance is connected, while in the pair with 

only resistance, the current will be practically in phase with 

the voltage. Under these conditions there will be a revolv- 

ing magnetic field, and the motor should start. After reach- 

ing full speed, both resistance and inductance may be 

switched out of cireuit, the motor operating then as a 

single-phase motor. However, results would be very un- 

satisfactory, should this method of operating a three-phase 

motor be used. Frank L. Zemp. 
1 

Grounding Secondaries—Ans. Ques. No. 357. 

Editor Electrical Engineering : 

If a neutral point is accessible, this point should be 

grounded. When no neutral point or wire is accessible, one 

side of the secondary ‘cireuit should be grounded. The 

ground should be kept outside of buildings as far as possi- 

ble. The size of ground wire should never be less than 

No. 6 B. & S. gage, according to the National Electric Code, 

and for 3-phase systems, should have a carrying capacity 

equal to that of any one of the three mains. 

Grorce R. McNarv. 

Largest Practical Size of Motor. 
363. 

Editor Electrical Engineering : 

I beg to present the following information in reply to 

question 363 in April, 1913;mumber: The largest A. C. 

motors that the writer knows of are several 6,000-horse- 

power, 6,600-volt, three-phase, 150 rpm induction motors 

used in the rail mill of the Indiana Steel Company, at Gary, 

Indiana. These motors were built by the General Electrie 

Company and have given general satisfaction. They run in 

one Girection only, and operate on 25 cycles. 

There are other and larger motors than these, but the 

writer is quite sure that they are all D. C. machines. Sie- 

mens & Halske, of Germany, have built a motor of the 

reversing type for rolling-mill work that has been reported 

to be able to reverse from full speed (150 rpm) one way 

to full speed the other in two seconds, but this report does 

not have the earmarks of accuracy. This is an 8,000 horse- 

power machine operating on D. C. Hoyt Catlin (Ga.) 

Ans. Ques. No. 

Corrosion in Cables. Ans. Ques. No. 372. 

Editor Electrical Engineering: 

In regard to cable trouble, your correspondent, W. E. C., 

is experiencing, it is quite probable that electrolytic action 

is responsible for the trouble. Although your correspondent 

does not state, it is probable that’ the mine referred to 

is a coal mine, and if it is in the Alabama coal district, 

there is probably quite a large percentage of sulphur in 

the coal, from which it is possible that a weak solution of 

sulphurie acid might form, and due to dripping and accu- 

mulation of this water on the cable, an appreciable flow of 

current be established from the positive line copper to the 

outer covering of the cable, which is, no doubt, wet, and 

forms a fairly good conductor to the negative side or 

ground. Friction tape would doubtless aggravate the 

trouble, as it would have a tendency to hold the acidulated 

water, so that it seems quite probable that more deteriora- 

tion would be expected where ordinary grades of friction 

tape were used. 

Your corrdspondent does not state whether or not 

the cables are lead covered, but I should assume not. It is 
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quite a mistake to use cables in such places which are not 

lead covered. Further deterioration of this cable can un- 

doubtedly be prevented by using ordinary cotton tape in 

place of friction tape, ané@ as the tape is being wound on, 

thoroughly saturate it with a good grade of asphaltum. 

paint. The braid should be skinned off the rubber core 

approximately 14% inches on each side of the. joint, and 

before applying any tape whatever, the rubber.and the 

copper core should be thoroughly coated with asphaltum 

paint. After the joint is thoroughly taped, it would be a 

good idea to give it a still further coating of thick as- 

phaltum paint, which should very effectually keep out the 

drippings which are undoubtedly somewhat acidulated. 

H. E. Bussey (Ga.) | 

What Causes Action on Cable? Ans. Ques. No. 372. ; 
Editor Electrical Engineering: 

A definite and conclusive answer to question 372 in 

the May issue cannot be given without a sample of the 

cable and more definite information; however, the corrosion — 

mentioned in the question seems to be an example of 

electrolytie action. The general conditions underlying and_ 

causing electrolytic troubles may be stated as follows: 

When an electric current flows from a positive metallic © 

conductor, in the presence of moisture and passes through — 

an electrolyte, which we will assume contains a salt of the 

metallic conductor, then the surface of the metallic con-— 

ductor is subject to the decomposing effect of electrolysis, 

and the liberation of oxygen, or other active chemical — 

agents by the passage of this eurrent, will cause metallic 

conductors to be oxidized or dhanged into the form of 

salt of some nature. In other words, the cable would be- 

come bacly corroded if the right conditions were present. 

The questioner, W. E. C., states that this cable, which is” 

rubber insulated, is installed in an airway down in some_ 

mine. He does not state the character of the mine in question, | 

but we will make a guess that there is a large amount of 

sulphur in the air, and if the mine is a coal mine, that there 

will be a large amount of coal dust lying on the surface of 

the cable, and also, and perhaps this is the most important 

consideration, that the cable will be more or less wet, the 

water containing dissolved impurities of various chemical 

natures, so that the braided covering of this cable would 

form a fairly low resistance conductor for the passage of. 
leakage current from the econduetor itself. Since the 

negative side of the cable system is grounded, the current. 

would have a tendeney to leave the positive conductor 

leaking out through the friction {ape surrounding the 

joint, and thence along the braid of the cable to a con- 

venient point at which it may enter the earth. In all 

probability the negative cable is grounded at the generator, 

and we might suggest that an ammeter be placed in this 

ground lead, and any leakage current which is being picked 

up from the ground be thus noted. This will form a nice 

test to see if there is any leakage from any of the joints 

at various points on the cable. Of course, it will be ap 

preciated that if other points on the cable system are in 

tentionally groundeé, that this will destroy the value of suck 

a test, unless the intentional grounds at such distributing 
points on the cable are removed. 

A remedy is asked for this trouble. If the trouble i 

caused by electrolysis, of ordinary nature, then it can un 

doubtedly be cured, by making a very carefully soldere 

joint at the branch, ane carefully insulating this join’ 

with a good grade of rubber tape, which should be more or 

—- 
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less softened by the heat from a candle or match, and 
molded together so that the rubber will form a solid mass 

about the joint, completely insulating it. This should then 

be covered by a first-class quality of cotton tape, and the 

whole joint painted with P. B. paint. We suggest this 

simply as a method of securing a waterproof joint, for 

if water is not present in this joint, then there will be no 

leakage current, and if no leakage current, then there will 

be no corrosion. It is important to emphasize the fact that 

a definite answer to the question is impossible for the 

reason that the entire conditions present are not given. 

Since this is a very interesting case, however, the writer 

will be very glad to diseuss the matter further, upon re- 

ceipt of further details. We should also be very glad to 

receive a sample showing the trouble. Such troubles are 

fortunately of a very rare occurrence, but this fact makes 

it all the more interesting. S. S. Warner (Ga.) 

Engineer Standard Underground Cable Co. 

Causes of Action on Cable. 

Editor Electrical Engineering: 

Ans. Ques. 372. 

The trouble is evidently due to electrolysis caused by 

the leakage current from the positive wire to the negative 

or to the ground, and the remedy is to thoroughly insulate. 

Friction tape is not sufficiently waterproof to be of any 

value and I would suggest that the joints be cleaned and 

dried and then treatec with hot paraffine, asphaltum or 
shellae. 

Generators Surge and Pump. Ans. Ques. No. 371. 

When alternating machines operate in parallel the en- 

gines as well as the generators should be synchronized, that 

is, the pistons should reach the end of the stroke at the 

same time. For since all engines (not turbines) run slightly 

faster at the middle of the stroke than at the end, it is 
obvious that there will be cross currents; unless the varia- 

tions occur at the same time. In the present case there is 

no way to synchronize the engines, because they are of dif- 

ferent speeds, but the operation might be improved by in- 

creasing the weight of the flywheels or by adding another 

cylinder with a crank at right angles to the first. A tan- 

dem compound might be changed into a cross compound 

and thereby make its speed more regular. 

T. O. Seidell (Ga.) 

Motor Does Not Come Up to Speed. Ans. ees 
No. 374. 

Editor Electrical Engineering: 

Note:- The following additional information has been 

secured from V. K. 8. in reference to question 374 in the 

May issue asking reasons for the failure of an induction to 

come up to speed: Another motor of the same type and 

size, 10 horsepower, was secured and connected to the D. C. 

generator. This motor would come up to speed when run- 

g light but with two 5-ampere 110-volt are lamps on 

e generator, the motor would slow down to half speed 

and run at this speed as the first motor would do. The 
rting box was then cut out and the motor runs all right. 

‘The following answer is based upon this additional infor- 

tion.—Editor. 

The writer has gone over the available information in 

nnection with the motor trouble mentioned in question 374 

the May issue and the only reason that seems proba- 

dle for the motor failing to come up to speed is that the 

resistance starter was not all cut out when the starter 

handle was in the running position. In other words, the 

main line switch had some resistance inserted in it when the 

handle of the starter was in the running position. This 

would cause the motor to run at fractional speed due to the 

low voltage at the motor terminals. W. E. Coles (Ga.) 

Producing Electrical En¢rgy—The Why of a Power 
Plant. 

Editor Electrical Engineering : 

It is often said that electricity is present everywhere in 

the air about us, ana in the mind of the layman there is a 

vague sort of an idea that an electric generator gathers in 

the electricity from the air in some mysterious way and 

forces it out through the wires as water is forced through 

pipes. They often wonder what there is about boilers and 

steam engines and turbines that make them such an im- 

portant part of the equipment of a power plant. 

We don’t need to know what electricity is beyond the 

fact that it is a form into which energy can be changed so 

as to make the energy more available for use. All of the 

energy which appears as electricity in the output of a steam 

power station is the result of a very wasteful series of 

changes through which the energy has been made to pass 

The entire function of a 

power station is to make over this stored up (potential) 

since it lay stored up in the fuel. 

cnergy of the coal into usable electrical energy. 

A deseription of the various forms in which this energy 

appears during its transition from coal bunker to switeh- 

board is essentially the story of the power plant. First, the 

coal is burned; to be more specific, the carbon in the coal is 

made to combine with the air, and in so 

doing the energy in the coal is liberated in the form of 

heat. This heat energy is lfberated in such a way that it 

comes into contact almost immediately with the outside of a 

great many steel tubes which are filled with water and which 

transmit to the water about 70 per cent of the energy which 

the coal contains. 

the oxygen in 

This water acts as a huge reservoir for 

heat energy and is ideal for such use in that beside being 

the most plentiful liquid which nature supplies it also has 

the quality of absorbing more heat energy than any other 

substance known. Upon the continued application of heat 

energy the water changes to a gaseous form of immensely 

ereater volume, and in this form, under great pressure, it 

is sent through the steam pipes into the engines and tur- 

bines. Here a part of the energy in the steam is imparted 

to the reciprocating or rotating parts, causing them to move 

and it is this motion, transmitted from the steam end of 

the machine to the electrical end, which changes the form of 

the energy into what we eall electricity. 

accomplished by causing huge coils of wire to revolve rap- 

idly through magnetic fields. 

Only about 17 per cent of the heat energy which the 

steam brings over from the boilers can be changed into elec- 

trical energy. The reason for 

nature of the steam itself which retains the greater part of 

its heat energy and only gives it up on changing back into 

water, at which time it is not available for use in developing 

electricity. As the electric current is generated in the ma. 

chines it is led away through cables to the bus bars on the 

switchboard, and from this point it is ready for distribution, 

E. H. Tenney (Mo). 

This transition is 

such a great loss is in the 
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| © New Apparatus and Appliances _ | 
Beg qq or rr 

Diehl Fan Motors. 
The Diehl Manufacturing Company, of Elizabethport, 

New Jersey, has recently announced a line of fan motors 

that is a departure from former fan models by the company 

in east iron. The fans are of pressed metal with a cylin- 

driecal body poised upon a stem of sufficient length to 

admit of guard clearance. A swivel and hinge joint per- 

mits a forward tilting of the fan body as far as is prac- 
ticable without guard interference and a backward adjust- 

ment to an angle 90° which converts the fan to bracket 

use, the base being drilled to admit screws. This joint is 

governed in the 12 & 16” sizes by a wing nut, the wings 

of which are turned toward the ball joint. All fans are 

adjusted horizontally upon a swivel with the exception 

of the oscillator which is mechanically rotated and naturally 

needs no horizontal adjustment. 

Oscillating fans in 12- and 16-inch desk and bracket 

types and 12-inch residence 6 blade desk and bracket types 

are unique in the fact that the oscillating mechanism is 

entirely concealed within the rear end cover. The hori- 

zontal overa'l dimensions of the fan body are shortened 

owing to the fact that the detachable worm which operates 

the oscillating mechanism is placed between the bearings 

instead of on an extension of shaft beyond the rear bearing. 

Another feature of the 1913 oscillator is the ease by which 

the are of oscillation may be changed while the fan is 

in motion. A knurled head serew at the bottom of the 

oscillating dise is turned by thumb and forefinger and regu- 

lates the are of oscillation in four distinet steps from 

90° to zero inelusive, at which point oscillation ceases. 

An automatic safety device has been adapted to the osceil- 

lating mechanism which causes oscillatory motion to cease 

temporarily if the fan body comes in contact with any 

Fig, |1. ResimpeNcE Type or 6-BuapE Fan. 

cH © 

obstruction which would tend to interfere with its swing. 

This device prevents grinding and breaking of gear teeth, 

injury to arm lever, ete. As soon as the obstruction is 
removed the fan at once picks up its oscillatory motion. 

To overcome the objectionable humming of blades of 

some fans, a slow speed six blade fan, otherwise identical 

with the four blade type, has been evolved and supplements 

the latter line in 12-inch sizes only, this. size being deter- 

mined as the most desirable for the use in hand. Regulators 

giving three distinct speeds and a standard finish of black 

enamel give both distinction, adaptability, and utility to 

the 12- and 16-inch sizes in all currents and frequencies. 

Fig. 2. Oscruatine Fan. 

The new line includes 12- and 16-inch standard desk 

and bracket fans, 12- and 16-inch oscillating, 12-inch resi- 

dence type with six blades, also 12-inch residence type 

oscillating with 6 blades, and 8-inch residence and tele- 

phone booth fans with 4 blades. 

A Review of the Western Electric Company’s Tel- 
ephone, Supply and Foreign Business. 

For a period extending over thirty-five years, the growth 

of the telephone industry has been so closely indentified 

with the Western Electric Company that it is generally 

thought that the activities of the company do not extend 

beyond the manufacture of telephones. In a recent issue 

of the Western Electric News, Gerard Swope, vice-presi- 
dent, has reviewed the commercial activities of the company — 

since 1884, showing in detail how the eompany’s field of 
operation has broadened until now it has spread into every 

branch of the electrical industry. <A digest of this review 

follows: ; 

The growth of the business since 1884 has been markedly 

upwards with but one appreciable set-back during 1907 

and 1908. In 1906 the business of the company grew 
from approximately forty-four millions of dollars ($44,- 

000,000) to sixty-nine millions ($69,000,000), or over 50 

per cent. After 1908 it again grew at quite a rapid rate 

until for the year just completed the sales amounted to ap- 

proximately seventy-two millions of dollars ($72,000,000), 

making 1912 the largest year in the history of the com- 

pany. This business was secured from almost 40,000 cus- 

i 
tomers all over the world, and in this connection the sweep- 
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ing statement can be made that there is no country in which 

Western Electric apparatus is not used to some extent. 

Among the nations which have most recently entered this 

list are China, where the first common battery telephone 

exchange was installed a few years ago at Peking, and 

Turkey, where, just before the outbreak of the war, the 

contract for the first common battery telephone system was 

secured. Within the last month, the company has been 

awarded another large switchboard contract in China. 

B and K Cable Racks and Guy Anchors 

The illustrations in Figs. 1 and 2 show a eable rack 

and guy anchor manufactured by The Barnes & Kobert 

Manufacturing Company, New Haven, Conn. The cable 

bracket is built of pressed steel, ribbed for strength with 

electrically welced heels and capable of sustaining 200 

Fig. 1. 

pounds at the extreme of a 10 inch bracket. The racks are 

of channel iron, T slotted with 114 inch centers allowing 

space economy on the racks. An offset at the hottom 

allows for extending the racks without additional bolts, thus 

making a continuous rack. 

B anp K Case Rack AND BRACKETS. 

E1e@2? B anp K Guy ANCHOR. 

The guy anchors shown are known as the B and K 

mushroom type, designed with a liberal holding surface 

made possible by the use of sections as shown. These sec- 

tions are of pressed steel and two, three or four can be used 

as conditions require. 

Road Test on Electric Vehicle. 

The report of a test made on an electrie pleasure vehicle 

May 5 by the S. R. Bailey and Co., showed 93.4 miles on 

one charge of battery. Such a run on one eharge was 

looked upon as an impossibility only a few years ago, 

even at slow speed, but on this run not only was the distance 

covered with ample battery capacity to spare, but the time 

was 4 hours and 55 minutes. On arrival in Springfield on 

the run from Boston, so much battery capacity remained 

that the car was run to Holyoke and back to Springfield, 

making the total distance covered 114.7 miles. 

The test was made on the Bailey Electric Roadster, made 

at Amesbury, Mass., and was designed to take full ad- 

vantage of the Edison nickel-iron storage battery. The 

battery carried on this run was 31% years old and hae seen 

hard service. It seemed to justify the claim of the manu- 

facturers that the capacity increases with use, since it fur- 

“MM BLE CARY 

COMPANA 

~THe Battey Evectric ROADSTER. 

nished on this run a capacity of 37 per cent in excess of 

its rating. 

Sectional Switch Boxes. 
The illustration presented here shows a sectional type 

of wall box made by the Machen and Mayer Electrical 

Manufaeturing Company, of Philadelphia, Pa. This wall 

box is furnished in single units from which any number of 

gang boxes can be formed by removing the sides and adding 

sections. Referring to the illustration, to build up a two- 

gang box from two single boxes, release corner-connectors 

(D) by loosening serews holding them, and detach one 

side (B). This operation is repeated on the other single 

box. The two sections (A) are then fastened together by 
section-connectors (C). By this process any number of 

gang boxes can be formed. 

The box is furnished in two sizes, three inches and two 

and one-half inches in depth. For loom the former has 

Tue Uni-SrecrionaL WALL Box. 
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12 holes, two holes in each of the four sides and 4 holes in 

the bottom. For flexible metallic or rigid conduit, each 

box has seven holes, one hole in each short side, two holes in 

each long side and one in the bottom. The 2% inch size 

is adopted for old work but cannot be used for rigid econ- 

duit. A combination of loom and conduit boxes of 3 inch 

depth can be assembled to suit requirements making the 

style of box an all round convenience. 

Greenwood Lamp-per-Letter Schedule. 
The table presented here gives the number of lamps per 

letter for plain raised block electric sign letters and is a 

compilation by the Greenwood Advertising Company, of 

Knoxville, Tenn., manufacturers of electric signs. This in- 

rc @ = o @e Led a rs i] 16" ” 84” 96” 108” 120” Letters| 

32 39 44 A 6 8 10 13 13 16 21 24 26 29 A 
B 8 12 14 16 18 22 29 35 38 42 48 55 64 B 
Cc 6 7 97 (10 Series eise20) 21°25 28 31) 36 Cc 

D 6 9 12 15 16 20 25 29. 30 34 40 45 49 D 
E 8 9 11 14 14 17 22 26 28 32 37 41 44 E 
F 6 7 ~ OF 11 CLUS Se 2021" 25) 28 } 81 635 F 

Ga 8 9 10 12 14 17 24 27 28 30 37 40 43 G 
H 7 #9 11 14 14 17 23 26 28 82 38 43 46 H 
I Si 4 CO CR Cr eyometomel i. 131210917 518 I 

J 5 6 7 8 9® 11 35 17 18 23 24 26 29 J 
K 7 9 11 14 15 17°23 27 28 32 38 42 46 K 
L 5° 6 97 Oy” Oe 15 St718 520° 24 26 28 L 

M 9 13 17 21 21 25 33 37 41 49 57 65 69 M 
N 8 10 13 16 16 20 25 32 34 37 43 49 64 N 
(0) 6 8 10 12 13 16 24 26 28 31.37 41 46 Oo 

Ly 6 8 10 13 14 16 22 25 27 30 36 39 43 P 
Q 7 9 11 #13 14 17 26 28 30 33 39 44 48 Q 
R 7 10 12 16 17 19 27 30 32 36 44 47 52 7 Rg 

8 Ter8) 10° 12014 S1feoie oe Ale 20 Os OT SO s 
Wy 56 1S. 91 9 iter ome 7190 205 24726 | 28 T 
U 7 $8 10 12 433 1599925524 26°28 35 37 42 U 

Vv 5) TB) 11 eat Sie 10) 21 2b 9.29 © 34 * 37 Vi 
WwW 9 18 17 21 21 25 33 37 41 49 57 65 69 WwW 
x 6 9° ~9 13 913) 16A755 19% 321 62520 35 41 x 

ve 468) 9 Si0n 12m eS to 20825 27 30 Y 
Z 718) 30912 SiS Se iGmocmct ales) so28 36 39 Z 
& 9 12 14 18 16 21 3% 36 40 44 51 58 63 & 

Greexwoop ScHEDULE or LAmpPs-PER-LETTER. 

formation will be found of service by central station man- 

agers when figuring on signs. The table gives number of 

lamps for raised letters, but can be used for grooved letters 

by taking the number of lamps for a letter one size 

smaller. 

A Rev€rse Phase Relay. 
The illustration here shows a three-phase reverse 

phase relay as designed by the Philadelphia Electric Com- 

pany, of Philadelphia, Pa., and intended to protect motor 

driven elevators, cranes and other machinery from damage 

due to a reversal of phase and consequent reversal of 

direction of rotation of the motor. The device is shown 

with. the casings removed and consists of a relay and double 

pole circuit-breaker equipped with a shunt trip coil... The 

relay is of the differential type consisting of a resistance, 

an impedance and an armature and so designed that should 

a reversal occur, the armature closes an auxiliary circuit 

which energizes the trip coil of the circuit-breaker, thus 

opening the main cireuit. The cireuit-breaker will not re- 

main closed until the proper phase rotation is re-estab- 

lished. 

The relay is designed for use on 110 or 220-volt, two or 

three-phase, three or four-wire, 25 or 60 eycle circuits. The 

capacity of the cireuit-breaker has been standardized at 100 

Service. 

ae 

THREE PHASE- THREE WIRE 
These connections aretobeused in all cases 

wh tA tation of the moror is reversed by a 
Ceci 70 the Sie Nhe reversing SWITch, Accarain 

the trave/ of thé cary a6 for evample where the 
morer “p connected b the elevator-mechanism by 
a eingle belt, chain or gears or where the rnotor is 
rectly connected tothe cable,drum x 

Note:~If the relay. opens the circus? break 
erunder normal conditions reversethe Two 
wires marked (M)and (K) 

HGaale 

amperes covering all motors up to 30 horsepower. 

When the relay is connected close to the terminals of 

the motor, the motor will be protected against reversals 

that may occur in the interior wiring or at the switches or 

other apparatus installed in connection with the motor. 

CONNECTIONS FOR REVERSE PHASE RELAY. 

A New Line of Meters. 
A new line of meters is now being manufactured by the 

Holeomb & Hoke Mfg. Co., of Indianapolis, Ind., after 

designs ana under patents held by G. A. Scheeffer. The 

meters are illustrated here, one of the features claimed for 
¢ 

neha tt waite 

THe H anp H Meter. 

Jung, 1913. 
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them being small size, the compactness being obtained with- 
out crowding of parts, thus making possible a light weight 
of five and one-half pounds. The rotating element of the 
meter has a dise of small diameter and rather | thick, which is 
saic to be an improvement over a disc of the same weight 
having a larger diameter but thinner, and which will easily 
bend by rough usage or should the meter be subjected to a 
short circuit or sudden overload. 

Provision is made for removing and replacing the rotat- 
ing element easily. By slightly lifting the top bearing pin, 
after dropping out the lower jewel, the rotating element will 
readily slip out sidewise, as shown in Fig. 1. It is thus in- 
dependent of any other part of the meter and ean be taken 
out and replaced by another, since all are interchangeahie. 
The replacing of a worn pivot is also made simple. The 
bottom pivots fit into the bottom of the shaft by slight fric- 
tion as tlfe shaft is split at the bottom, the pivot thus be- 
ing pulled out and replaced by a new one. 

The construction of magnets has been such as to aim at 
permanency being a long tempered steel piece with a 
single narrow air gap. The motor system is of simple con- 
struction and consists of two laminated cores, one having 
the pressure coils and the other the series coil, the core for 
the pressure coils being U-shaped and laminated, having on 

each limb a coil of fine wire thoroughly insulated. The coils 

can be replaced if damaged by slipping on new ones as the 

laminations are not built around the coils. It is said that 

the motor construction prevents a vibration of the rotating 
element and humming. 

Self-Starters for Alternating Current Motors. 
Automatic or self-starting is particularly advantageous 

for motors driving reciprocating pumps, air compressors 

and other machines that must be started under full load and 

which require a starting torque equal to or in excess of the 

normal full load torque of the motor. By means of the new 

type of polyphase motor self-starters made by the Cutler- 

Hammer Manufacturing Company, Milwaukee, and shown 

in the accompanying illustration, the motor can be safely 

Say 
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A New Tyre or Sexr-Starters ror A.C. Morors. 

accelerated in the shortest possible time consistent with a 
predetermined starting current. The acceleration is con- 
trolled by resistance in each phase of the rotor circuit, bal- 
anced on all steps which is cut out of cireuit by magnetic 
switches. The closing of these switches depends upon the 
action of three-phase current relays in the rotor circuit, 
which allow successive steps of resistance to be cut out only 
after the current has dropped to a safe value and the motor 
properly accelerated. 

These self-starters are of the multiple solenoid type, en- 
tirely self-contained, made in standard capacities up to 
200 horsepower. The primary switch and magnetic start- 
ing switches are of the open construction, clapper type. 
The plungers of the current relays are controlled directly 
by the starting current and the rate at which the motor is 
accelerated can be adjusted by varying the spring tension 
on the relay plungers. The secondary starting resistance is 
of the cast metal grid type, having ample capacity for 
starting the motor intermittently under load conditions. 

Where used in connection with motors operating on com- 

pression or open tank systems, the motors ean be started 

and stopped automatically by means of pressure regulation 

or float switches. A parallel line of controllers has also 

been standarcized for use with motors driving centrifugal 

pumps and machines of smalled load characteristics. 

New High Speed and Powerful Electric Locomo- 
tives for New York Central Railroad. 

Ten passenger electric locomotives, said to be the most 

powerful type ever built, are under construction and will 

soon be placed in commission by the New York Central & 

Hudson River R. R. Co., on lines out of New York City. 

An order for these locomotives was the result of a very 

exhaustive series of tests and trial runs of an experimental 

locomotive of the same type recently made on the Harlem 

Division. The electric locomotives in service in the Termi- 

nal previous to the introduction of the new engine weigh 

approximately 115 tons. While the new locomotives are 

considerably lighter, weighing 100 tons, they are much more 

powerful, are provided with ample forced air ventilation 

and designed with a view to continuous high speed service. 

All the 100-ton weight is carried on motor-driven axles, 

while the former locomotives have but 70 tons weight on 

the driving wheels. The new electric engines will exert 

sufficient tractive effort to haul a train weighing 1,000 tons 

at 60 miles per hour. In regular service they have p 

capacity for developing 1,400 horsepower continuously, and 

can develop as high as 5,000 horsepower for short periods. 

The New York Central & Hudson River R. R. Co. is 

operating at the present time forty-seven electrie locomo- 

tives in the New York Terminal service. Of these, thirty- 

five were built in 1906 and twelve in 1908. They are all of 

the 115-ton 484 type and are each equipped with four 

bipolar, gearless motors. The new electric locomotive adopt- 

ed by the company is likewise a bipolar gearless design, 

but it is equipped with eight direct current, 600-volt motors. 

Each motor is approximately three-fourths the capacity of 

the motor used on the previous engines, making the aggre- 

gate capacity of the motors on the locomotive approximately 

50 per cent greater than before and affording approximately 

25 per cent higher speed. 

In general, the locomotive may be described as having 

an articulated frame with bogie guiding trucks at each end. 

The cab containing the engineer’s compartments and that 

for the operating mechanism is swung between the two 
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parts of the frame on the center pins. Each section is 

equipped with two two-axle trucks having a driving motor 

mounted on each axle. These cannot be distinguished as 

main driving or leading trucks, since all the axles are driv- 

ing axles; but they are termed for clearness, rigid trucks 

and swivel trucks, respectively. 

The eight bipolar, gearless motors each have the arma- 

ture mounted directly to the axle, the field poles being ecar- 

ried on the truck frame, which forms the magnetic circuit. 

There are four ingependent magnetic circuits in the loco- 

motive corresponding to the four trucks. The magnetic 

flux path on each truck passes in series through the fields 

are insulated for 1,200 volts, so that if at any future time 

it should be desired to operate the locomotive on 1,200 

volts, the pairs of motors could be changed from parallel 

to series connections and the same speeds ane control com- 

binations obtained as on 600 volts. 

The control equipment on the locomotive is the Sprague- 

General Electric, known as Type M, and is designed to oper- 

ate the eight motors connected in the three combinations: 

series, series-parallel and parallel. 

Current is collected by eight underrunning third-rail 

shoes, or by two overhead trolleys when on gaps on the 

third rail. The overhead trolleys are the pantograph type 

Fig. 1. 

and armature of one motor, through the center transom and 

the fields and armature of the second motor to the end 

frame, and then returns to the startins point through the 

two side frames and a reinforcing magnet bar lying parallel 

with the frames. Each motor at its one-hour rating has a 

capacity of 325 amperes on 600 volts or a continuous rating 

of 260 amperes on 600 volts under forced ventilation. For 

the complete equipment of eight motors, this corresponds to 

a eapacity of 13,500 pounds tractive effort at 54 miles per 

hour for the one-hour rating, and 10,000 pounds tractive 

effort at 60 miles per hour continuously. 

The motors are electrically connected permanently in 

parallel in pairs, and the pairs can be connected in three 

inations, viz., series, series-parallel and parallel. They 

Lark F: 
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Fig. 2. Enp View or Locomorive 1n Fic. 1. 

Sips View or Powrerrut Execrric Locomotives FoR New YorK CENTRAL RAILROAD. 

an@ are pneumatically operated. They ean be put into 

service from either engineer’s position by a foot-operated 

valve. The trolley is designed for intermittent use and is 

therefore arranged to be held in a raised position only 

while the valve is held open by the engineer’s foot. 

The headlights are the incandescent type with parabolic 

reflectors 16 inches in diameter. The interior illumina- 

tion of the car is provided by ten incandescent lamps ar- 

rangeé in two cireuits, two lamps being located in each 

engineer’s cab and the balance in the central compartment. 

In each lamp circuit is a portable lamp with extension cord 

25 feet long. One lamp switch is located in each engineer’s 

compartment, so that from either end of the locomotive the 

lamps ean be controlled in that compartment, as well as 

half of the lamps in the central compartment. Electric 

heaters are placed in the two engineers’ compartments. 

The blower set provided for ventilating the driving 

motors is located in the central compartment. The blower 

has a capacity of 24,000 cubic feet of air per minute and 

is driven by a series-wound motor of the railway type. 

The order for these locomotives was received by the 

General Electric Company and they are being constructed 

at their works at Schenectady, N. Y. 

The Ventura Reverible Fan. 

A new addition to the American Blower Company’s elec- 

trie fans is the Ventura reversible. This fan is especially 

suited for ventilation of small offices, kitehens, apartments, — 

toilets, ete., and can be simply installed in top sashes of 

windows, transoms or ends of skylights. The fans vary 

in sizes from 11 inches to 48 inches, the 11-inch being 

driven by a motor that takes no more energy than a 16 

eandlepower lamp. 

The reversing mechanism makes it possible to discharge 

the air out of the room or blow it in straight ahead, up- 

ward toward the ceiling or downward toward the floor. 

4 
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. 
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ALABAMA, 

ALEXANDER CITY. A transmission line is to be constructed 

and pumps, switching equipment, instruments, protecting devices, 

transformers, insulators and meters are to be purchased during 

the next few months. Electricity for operating the municipal 

system is to be purchased from the Industrial Light & Power 
Co. J. A. Coley is superintendent. 

ATTALLA. The Municipal electric light and water works 

system has been leased by the Alabama Power Co., for a period 

of 30 years. Electricity for operating this system will be ob- 

tained from the Hast Gadsden station which will be completed 
in June. 

HUNTSVILLE. The Huntsville-Chattanooga, and Birmingham 

Railway, Light & Power Co., has prepared plans for the instal- 

lation of an ornamental street lighting system around the pub- 

lic square and on Washington street to Clinton. Twenty-four 

ornamental standards carrying five lamps will be used. 

ARKANSAS. 

COTTER. The Dixie Power Co., with offices at 1118 State 

National Bank Bldg., Little Rock, Ark., is contemplating the con- 

struction of a hydro-electric plant on the White River to be suf- 

ficient to generate 15,000 H. P. The dam will be of the hollow 

construction type and its estimated cost together with transmis- 

sion lines is $2,000,000. Power will be used to develop industries 

in central and western Arkansas. J. A. Laird of St. Louis, Mo., 

is consulting engineer for the company. 

FLORIDA, 

CHIPLEY. The Chipley Light & Power Co. is asking bids 

for construction of an electric light system; four valve, high- 

speed automatic engines of 115 H. EF". direct connected to a three- 

phase 60 cycle, 2300 volt, A. C. generator, switchboard, line ma- 

terial for distribution system, and seventy-five 100-watt incan- 

descent lamps are desired. 

GAINESVILLE. It is understood that a committee is in- 

vestigating the installation of an ornamental street lighting sys- 

tem in the business district. The plans call for the erection of 

80 standards carrying five lights. J. D. Goodwin is chairman of 

*he committee. 

JACKSONVILLE. A new battery of boilers with a rating 

of approximately 1040 H. P., three 1000 K. W. step down trans- 

formers of a voltage of 6660 to 2300, are to be purchased. Also 

two 50 lamp tub transformers to operate 100 additional four 

ampere magnetite-arec lamps will be purchased during the year. 

A new power house with a capacity of 10,000 K. ‘W. was com- 

pleted in November, 1912. W. A. Tucker is superintendent. 

WEST PALM BEACH. The Ariston Ice & Electric Co. are 

planning to extend a transmission line north and south at Palm 

Beach to furnish electric service to residences along the lake 

shore. 

GEORGIA. 

COLLEGE PARK. The College Park Electric Light Co., is 

to soon extend its service and will probably purchase hydro- 

electric power or install a 60 K. W. generating set. Transform- 

ers, meters and lamps as well as other electrical appliances will 

also be purchased at that time. C. B. Biddle is superintendent. 

COLUMBUS. It is understood that additional power equip- 

ment will be installed in the power plant of the Eagle & Phenix 

including a turbo-generator, transformers, motors, ete., 

to increase the capacity to 1000 horsepower. Lockwood, Greene 

& Co., 96 Federal St., Boston, Mass., are the engineers. 

CORDELE. The property of the Citizens Electric Light and 

Power Company, of Cordele, has been purchased by J. G. White 

Co., 45 Exchange Place, New York City. Improvements will be 
a to the property. The plant will be taken over about June 

t. 

LAGRANGE. The Columbus Power Co. is to build a sub- 

Station at LaGrange with an installation of transformers to sup- 

Ply 2500 horsepower. 
_ MADISON. On June 2nd a 24 hour service will be established 

and a market opened for electrical appliances. A motor driven 

Pump is to be purchased of a capacity of 500 gallons per minute, 
under a head of 100 feet. G. W. Hubbard is superintendent. 
MONROE. This place will establish a 24 hour service and 

purchase a five panel switchboard, instruments and motors, heat- 
' 

ft 

ing devices and other appliances, in connection with the instal- 

jon of day service. J. W. Butts is superintendent. 

\ 

stalled of a capacity to develop 800 horsepower. 

QUITMAN. Additional electrical equipment is to be installed 

in the electric plant. G. B. Garwood is purchasing agent. 

WEST POINT. ‘The Columbus Power Co., of Columbus, which 

have recently built a transmission line through West F'oint, has 

closed a contract with *he Lang Mfg. Co. to supply electricity to 

its plant. A substation will be erected at West Point, equipped 

to handle 2,500 H. P. 

MISSISSIPPL. 

HATTIESBURG. The Hattiesburg Traction Co. has sub- 

mitted a proposition to the city for improving the street light- 

ing system. At present the company furnishes 70 are lamps and 

26 tungsten. lamps. According to the new arrangement 45 arc 

lamps will be removed and 135 tungsten lamps installed, giving 

the city a total of 177 tungsten lamps and 31 are lamps. 

NORTH CAROLINA. 

CONOVER. The Conover Electric Co., incorporated by C. S. 
Coyney, A. L. Shuford, and others, has awarded a contract for 

a three mile transmission line to cost $2,500. Power is to be 

secured from the Southern Power Co. 

MURPHY. Bonds have been voted to 

plant across the Hiawassee River, 

power house will be constructed 

build a hydro-electric 

six miles from Murphy. A 

and electrical equipment in- 

d. B. MeCrary 
Co., of Atlanta, Ga., are the engineers. 

WINSITON SALEM. The local street railway system and 

electric light plant owned by the Fries Mfg. & Power Co., has 

been purchased by the Southern Power Co., and plans are being 

made to improve the system, expending about $50,000. 

WINSTON SALEM. The Southern Power Co., is to expend 

about $50,000 in improving the electric light and street railway 

system at. this place. 

SOUTH CAROLINA, 

RAEFORD. The Raeford Power Co. is to build a hydro- 

electric plant on Rockfish Creek. The development will be of a 

capacity of 750 H. P. and furnish electrical energy to cotton mills 

at Raeford, also a new oil mill and fertilizer factory. T. V. 

Upehureh is president of the Raeford Power Co, 

TENNESSER. 

ELIZABETHTON. The Watauga F'ower Co., of Elizabethton, 

has been purchased by the H. L. Doherty and Co., of New York 

City. It is understood that the new owners are to construct 

other developments of about 7,000 horsepower in the territory. 

ROGERSVILLE. The Rogersville Hydro-Electric Power Co., 

is to construct a hydro-electric plant on Big Creek four miles 

from Rogersville, to cost about $5,000. 

BOOK REVIEWS. 

ELECTRICAL METERS 3% Crril, M. wansly: BivS. Bo A., 
Associate Professor Electrical Engineering, University of Wis- 

consin. Published by McGraw-Hill Book Company, New York 

City. 3860 pages. Price $2.50. 

Little practical and therefore useful material on meters was 

available in convenient form before the appearance of the N. E. 

L. A. Meterman’s Handbook last year. This work, compiled by 

engineers with a thorough knowledge of meter construction and 

operation for the requirements of the central station generating 

plant, test room and distribution system, iis intensely practical. 

The work mentioned here by Mr. Jansly is also practical, 
but practical from another view point than referred to in *he 

Meterman’s Handbook. It is a practical interpretation of op- 

erating principles by which meters ‘indicate, measure and record 

eurrent, votage, watts, kilowatt-hours, power-factor, frequency, 

ete. From this standpoint it is clear cut in its presentation and 

far from a catlogue compilation as such works have a tendency 

to be. It is a work that supplements in an admirable way the 

meter handbook already mentioned and any one who is fors 

tunate to possess both will have much complete and useful meter 

information. To the man who desires to know meter operation 

thoroughly this work will appeal as about two-thirds of the 

work, some 250 pages, are devoted to distinct types of meters, 

their construction, connection and operation. The discussion of 

operation of A.C. meters is free from complicated mathematics 
and many vector diagrams used to clearly indicate the condi- 

tions. The last third of the book is given to a discussion of 

testing methods for the various types of meters,. Here, again, 

the requirements of the practical man have been considered and 

many diagrams, curves and other data given besides the neces- 

sary calculations. 

The contents of the work speaks for it, the headings of the 

chapters being as follows: 1. Fundamental Electrical F'rinci- 

ples; 2. Classification of Instruments; 8. Current and Pres- 

sure Instruments; 4. Fundamental Principles of Alternating 

Currents; be A. C, Crrcuits* 6. Induction Principle; 7. In- 

duction Type Ammeters and Volt Meters; 8. Electrodynamic 

Ammeters and Volt Meters: 9. Miscellaneous Ammeters and 

Volt Meters: 10 Power Measuring Instruments: 11. Phase 
Reletion and Frequeney Instruments: 12. Recording or Graph- 
ic Meters; 13. Integrating Meters—Watt-hour Meters; 14. In- 

tegrating Meters—Ampere-honr Meters; 15. Demand Indieaters; 
16. Instrument Testing; 17. Testing Ammeters: 18. Testing 

Volt Meters, Watt Meters, Power-facfor and Frequency Meters; 



292 ELECTRICAL ENGINEERING Jung, 1913. 
(Formerly Southern Electrician) 

19. Testing Watt-hour Meters; 20. Methods of Obtaining Dif} 
ferent Power-factors; 21. Special Tests of A. C. Watt-hour 
Meters; 22. Instrument Errors. 

GAS POWER. By Prof. C. F. Hirshfeld and T. C. Ulbricht, 

of Power Engineering Department, ‘Cornell University, Pub) 

lished by John Wiley and Sons, New York City. I'ages 209. 
Price $1.25. 

This work is a simple, non-mathematical presentation of the 

use of gas, gasoline and oil in suitable engines for the genera- 

tion of power. It is primarily intended for a test in training 

schools and those devoted to industrial education and for this 

very reason the simple but thorough treatmen+ of the subject 

makes it especially interesting to the man who may be 

connected with a plant where this source of power is used and 

the subject of special interest. Besides treating generally the 

subject of fuels and internal combustion principles, such sub- 

jects as methods of cooling, ignition, governing, carbureting, 

generating gas, and types of engines are gone into fully. Many 

practical curves and tables are given and the work well illus 

trated with instructive diagrams. 

EXPERIMENTAL WIRELESS STATIONS, by Philip EB. Edel- 

man, Minneapolis, Minn. 224 pages. Price $2.00. 

This work takes up the design, construction and operation of 

wireless stations with particular reference to the requirements 

of the new wireless law. It is written by an experimenter who 

knows the field and his subject in such a way that he writes in 

a clear and practical way. It contains full instructions for com- 

plying with the law, building and operating apparatus and 

stations, modern instruments, simplified calculations, formulas 

and designs. For those interested in wireless work this book 

will be found a valuable help. 

THE 1913 UNIVERSAL ELECTRICAL DIRECTORY. Pub- 

lished by H. Alabaster, Gatehouse & Co., 4 Ludgate Hill, London, 

E. C€. Price $5.10. 

This edition has been as carefully revised as previous issues, 

and no pains spared to make it as accurate and reliable as ever. 

The contents are divided into four sections; the British with 14,040 

names; colonial and general with 6,550 names; continental with 

7,640 names; U. 8S. A. with 6,255 names; totalling 34,485 names, al- 

though unimportant entries are omitted. Each section is sub- 

divided into alphabetical and classified sections, while in the 

case of the British a geographical section has been added, which 

is a necessity for all travelers. Any section can at once be 

referred to by means of a thumb index. 

WIRING DIAGRAMS OF EBLECTRICAN APPARATUS AND 

INSTALLATIONS. Published by McGraw-Hill Book Company, 

239 West 39th St., New York City. F'rice $2.00. Pages 253. 

This work is made up largely of diagrams of connections and 

layouts of circuits for the different types of electrical apparatus 

and systems. The necessary text to explain the diagrams is 

small, usually consisting of not more than half a dozen lines, 

so complete and self-explanatory are the illustrations. There 

are in all 489 diagrams covering the following subjects: 

D. C. Generators; A. C. Generators; Feeders; Transformers; 
Potential Regulators; Synchronous Converters; Batteries and 

Boosters; Sub:+Stations: D. C. Motors and Speed Control; Con- 

stant Potential Distribution; Constant Current Distribution; 

Lamp Mechanism Connections; Rheostats and Controllers; 

Lightning Arresters; Measuring Instruments; Remote Controlled 

and Automatic Switches and Circuit Breakers; Railway Con- 

trollers and Equipment; Railway Signals; Miscellaneous Interior 
Wiring. 

(1) PRACTICAL MATHEMATICS FOR ECHNIGAL STU- 

DENTS, AND (2) PRACTICAL GEOMETRY AND GRAPHICS 

FOR TECHNICAL STUDENTS by Edward L. Bates and Fred- 

erick Charlesworth. Published by D. Van Norstrand Co., New 

York. Prices $1.50 and 2.00. 

The first book named above contains 520 pages and over 320 

illustrations, being designed as a practical text-book and pre- 

senting all the mathematics that the average technical student 

or practical man requires to follow technical subjects and solve 

average practical problems. It is most complete and plainly 

written. 

The second book contains 620 pages and over 600 illustrations 

and is a companion work to the above. I+ is divided into three 

sections; plane geometry, graphics, and descriptive geometry. 

It is an excellent text on these subjects and will be found use- 

ful to the practical man on account of its clearness and many 

illustrations. 

I THE ELECTRIC MOTOR and II ALTERNATING CUR- 

RENTS SIMPLIFIED, by Elmer BH. Burns, published by Joseph 

G. Branch Publishing: Co., Chicago. Price $1.50 each. 

In these two books the author has taken up the electric 

motor and the electric circuit treating each in the simplest pos- 

sible manner, presenting illustrations, comparisons and examples 

to make plain the features discussed. To the man who knows 
little or nothing of electricity these books will be of interest. 

They are evidently not intended for the man who has a working 

knowledge of the principles of motor operation and the practical 

behavior of alternating current circuits. 

PRACTICAL MATHEMATICS FOR THE ENGINEER AND 

ELECTRICIAN, by Elmer B. Burns and Joseph G. Branch. F'ub- 

lished by Joseph G, Branch Publishing Co. Price $1.00. 
This book takes up in a practical way the parts of arith- 

metic and algebra that are of most use to the engineer and 

electrician in practical work. Numerous problems and 

solutions are given, in each case the problem being one that 

may come up in any plant. However, the problems are all very 

simple and illustrate principles rather than furnish information 

of use to men who have a working knowledge of mathematics. 

ELECTRICITY IN THE HOME. Published by Common- 

wealth Edison Company. Chicago, JI. This is the title of a 

very attractive and instructive booklet discussing the use of 

light and the small motor in the home. The requirements of each 

room inelnding kitchen and laundry are taken up presenting 

through illustrations the effects that can be secured. The book- 

MACHINE DESIGN. By H. D. Hess, F'rofessor of Machine 

Design, Cornell University. Published by J. B. Lippincott Co., 

Phila., Pa. Pages 368. T’rice $5.00. 

This work contains a discussion of the design of ho‘sts, der- 

ricks and cranes presented in such a way as illustrate the solu- 

tions of design problems and thus be an aid to the designer in 

any field. While it is intended especially as a text book for col- 

lege nse it will be found of practical use in ail design and draw- 

ing rooms. Frames and Girders; Brakes and Clutches; Winches 

and Hoists; Cranes of all types and Hoisting Engines are sub- 

jects treated, numerous practical solutions, all illustrations be- 

ing given under each heading. 

AMERICAN TELEGRAPH PRACTICE, by Donald MeNicol, 

member of engineering staff, Postal Telegraph-Cable Co., New 

York. Published by McGraw-Hill Book Company, New York 

City. FP'ages 507. Price $4.00. 

It is readily acknowledged that the technical literature treating 

telegraph practice has not kept pace with the development of 

the art and those who appreciate this fact will welcome such 

a complete and authorative work as the one mentioned here. The 

author has recorded all the essentials of the subject and discussed 

the systems and apparatus representing practice of today in 

a manner that makes the work more or less of a cyclopedic 

reference on telegraphy. It contains material of special inter- 

est to operators, wire chiefs, quadruplex attendants and repeater 

attendants and treats simultaneous telegraphy and telephony. 

“ENTROPY-TEMPERATURE and TRANSMISSION DIA- 

GRAMS FOR AIR,” by Professor C. R. Richards. has just been 

issued as bulletin No. 63 of the Engineering Experiment Station 

of the University of Illinois. This bulletin presents the theory 

and use of three graphical charts, by the aid of which all prob- 

lems pertaining to the compression, expansion and transmission 

of compressed air may be solved with a minimum of labor and 

with a degree of accuracy which is satisfactory to engineering 

work. Copies of Bulletin 63 may be obtained upon application to 

W. F. M. Goss, Director of the Engineering Experiment Station, 

University of Illinois, Urbana, Illinois. 

LEFAX. A standard filing system and loose leaf notebook 
for engineers. Published by Standard Corporation, Penn. Bldg., 

F‘hila., Pa. Subscription price, $1.00 per year for 12 numbers. 

This scheme of publishing and filing engineering data and 

their . 

information has been devised by John Clinton Parker, and is 

planned for the busy engineer to keep up to date on standard en- 

gineering information. The sheets are 6 3-4 by 3 3-4, punched for 

a pocket book, desk and general loose leaf file. The sheets will 

cover all branches of engineering and mill data that seems great- 

est in demand. The scheme has been approved by prominent en- 

gineers and there is no reason why it will not find a useful place. 

We suggest that those interested in data of this character investi- 

gate Lefax. 

Personals. 
MR. ARTHUR WILLIAMS, president of the Association of 

Edison Illuminating Companies, was given a dinner on May 2 by 

the trustees of the American Museum of Safety on the occasion of 

his decoration with the Cross of the Royal Order of Isabella la 

Catolica conferred on him by the King of Spain. 

ROSS B. MATEER, who for the past year has acted as man- | 
ager of agricultural sales for the Great Western Power Company, 

has recently been elected sales manager of the company with 

jurisdiction over the sale of current in the Oakland division of 

the company’s territory which includes Oakland, Berkeley, Rich- 

mond and 50 miles of surrounding territory. He will be responsi- | 

ble for the promotion of industrial, commercial, domestic and 

agricultural sales in this territory and have headquarters at Oak- 

land. Mr. Mateer was for a number of years prior to his con- 

nection with the Geat Western Power Company, electrical engi 

neer for the Denver Gas & Electric Light Company, and estab- 

lished in this connection as well as in his present position an 

enviable reputation 

schemes. 

D. R. SHEARER, E. E., a consulting engineer of Knoxville, 

Tenn., has been secured to prepare plans and estimates for @ 

as a successful promoter of new business | 

— 
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hydro-electric plant on Ball Creek. This plant will be of a ca- 
pacity to furnish light and power to Lone Mountain and Taz- 
well, Tenn. 
WALKER BROS., of Butler, Tenn., have organized the Butler 

Blectric Co., and commenced the installation of a hydro-electric 
plant. D. R. Shearer, of Knoxville, Tenn., is engineer in charge. 

A. EUGENE MICHEL and STAFF, advertising engineers, New 
York, have removed from 21 F'ark Row, into larger offices, Rooms 
1001-7 Woolworth building. 

LOUIS STEINBERGER, president and 
the Electrose Manufacturing Company, Brooklyn, N. Y., has 
won a decision on the Disk Strain Insulator suit. On April 7 

the Court of Appeals of the District of Columbia handed down 

a decision affirming the decision of the Commissioner of Patents 

that Louis Steinberger is the original inventor of a disk strain 

insulator comprising suspension members partially enveloped by 

a mass of insulating material and having a disk portion pro- 

vided with annular collars or flanges extending in opposite direc- 

tions therefrom and generally parallel with the suspension mem- 

bers. The details of the decision have already been given in the 

technical press, Electrical World, Dec. 21, 1912, and Electrical 
Review, April 19, 1913. 

general manager of 

Industrial Items. 
ALLIS-CHALMERS MANUFACTURING COMPANY on April 

16, 1913, took over the properties and entire operation of the 

business of Allis-Chalmers Company, which latter company dur- 

ing the past year has been in the hands of a receiver. This 

change marks the end of the Allis-Chalmers receivership and the 

commencement of the administration of the new company. Be- 

ginning with April 16, all business has been and will be con- 

ducted by Allis-Chalmers Manufacturing Company, which starts 

out under conditions promising success. The new company will 

operate all departments of the business as conducted by its pre- 

decessor and will carry out all contracts on hand for the sale of 

its products. It has no bonded indebtedness nor liabilities cf any 

character. In addition to all assets of the former Allis-Chalmers 

Company the new company has over four million dollars addi- 

tional cash for new working capital which has been raised 

through the recent reorganization. 

The new company will continue to operate the large West 

Allis Works and Reliance Works at Milwaukee, the Chicago 

Works, and in addition will control the operations of The 

Bullock Electric Manufacturing Company, at Cincinnati. Otto 

H. Falk, of Milwaukee, who for the past year has been receiver 

of the Allis-Chalmers Company and under whose management 

as receiver the operations of the business have shown marked 

improvement, has been elected president of the new company. 

The general offices will be at Milwaukee. 

ELMER P. MORRIS, 90 West street, New York City, re- 

ports a number of recent sales for ornamental lighting fixtures. 

These include 40 G. E. luminous are lamp posts for Ocean 

City, N. J., 85 for Wildwood, N. J., and 170 for Rochester, 'N. 

Y. Also 36 G. E. luminous are brackets for Utica, N. Y., and 65 for 

Rochester, N. Y. Tungsten 5-light poles have been sold as 

follows: 75 at Quebec, Canada; 76 at Geneva, N. Y.; 86 at 

Asbury Park, N. J.; 36 combination railway and luminous 

are lamp poles at Wildwood, N. J.; 10 single light poles at 

New Brunswick, N. J., and 250 single light poles for Black- 

wells Island, N. Y. 

THE CUTLER-HAMMER MFG. CO. of Milwaukee, has issued 

under date of March, 1913, bulletin 8650 which illustrates and 
Jists all of the C-H push button switches, attachment plugs, 

receptacles, cord connectors, sockets and plates. This bulletin 

supersedes one of the same number published in January, 1912. 

A number of new devices are listed and the size of the bulletin 

ased. 
nea ROCKY FORD POWER CO., of Manhattan, Kansas, has 

recently closed a contract with the Manhattan Interurban Co. 

to furnish the latter power for all its uses during a period of 

10 years. To fill this contract the power company will at once 

install a 1,000 horsepower steam station as an auxiliary to their 

hydroelectric plant and improvements will be made costing up- 

ward of $75,000. Stations will also be built at Manhattan and 
Ogden, Kansas. ; 

THE ELECTRIC PRODUCTS COMPANY, manufacturers of 

the Wotton Automat‘c battery charging panels, have moved from 

6936 Carnegie Ave., Cleveland, Ohio, to their new building at 

10514 Dupont Ave. During the past year this company has 

shown a 277 per cent increase in sales. 

THE FEDERAL GRAPHITE MILLS, Cleveland, Ohio, and 

Milwaukee, Wis., will mail to those interested, upon request, a 

booklet entitled, “Actual Experience of Engineers with Boiler 

Graphite.” This booklet opens with the reprint of an editorial 

from a leading technical paper regarding the use of graphite in 

boilers, then follows results obtained from the use of graphite 

in boilers, then the method of applying graphite, and its action 

“on the impurities found in boiler waters, the cost of the treatment 

and the saving to be effected, and the various methods of appli- 

cation. 
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THE WESTERN MARYLAND RAILROAD COMPANY has 
recently ordered ‘telephone equipment for dispatching trains on 
its lines. The apparatus to be used is the Western Electric type 
selector set containing the No. 50 selector. Twenty-three way- 
stations will be equipped with selective signaling and telephone 
apparatus, Miscellaneous equipment and line material is also 
being furnished. The present equipment will be installed over 
a circuit extending from Hagerstown, Maryland, to Cumberland, 
Maryland, a distance of eighty miles. This section of road is 
the first of four hundred miles ‘o be equipped with telephone 
train dispatching apparatus. 

THE AMERICAN CARBON AND BATTERY CO., of St. 
Louis, Mo., has recently announced the addition of flash light 
batteries to its line of wet and dry batteries and earbon pro- 
ducts. The new line is to be known as the AMERICAN RADIUM 
flash light battey. 

THE STERLING ELECTRIC LAMP WORKS of the G. E. Co., 
advise that the new Heard National Bank building of Jackson- 
ville, Fla., the tallest office building in the “Peninsular State,” has been equipped throughout with Mazda lamps. With the ex- 
ception of the banking recom the lighting units consist of Mazda 
lamps provided with Holophone Reflectors, In the small rooms a single 100-watt unit gives ample illumination, while the 
larger rooms are provided with <wo 60-watt units. The John I. 
Bronson Company, who made the installation, have endeavored 
to make the Heard National Bank one of the best lighted office 
buildings in this country. 

THE COLUMBIA RECORD of Columbia, S. C., issued 
date of April 8th, a magnificent 64-page edition in five sec- tions devoted ¢o the water power situation in South Carolina 
Few if any daily papers in the South have ever in any one 
issue done such credit to the subject as is done editorially in 
this issue of the Record, in fact it rivals in its completeness of 
waterpower and industrial features in South Carolina the vol- 
uminious edition of a recent Manufacturers Record. Great credit 
is due the pubilsher of the Columbia Record and his staff of 
able assistants for the nature of edition mentioned and we are 
sure that those who come within its immediate range of circula- 
tion have reasen to be proud of it as many others will when 
they have been privileged to peruse its columns. It has already 
won a protected place in the editorial files of this publication. 

THE STEEL CITY ELECTRIC COMPANY, of Philadelphia, 
Pa., has issued bulletin A, cancelling bulletin K, of December, 
1911, and giving prices and information on bushings and lock 
nuts. Their representative in the South is L. M. Robertson, Em- 
pire Building, Birmingham, Ala. 

THE TUNGSTOLIER WORKS, of General Electric Company, 
at Conneaut, Ohio, are doing an important work for the fixture 
trade in their magazine, the “Fixtureman.”’ This publieation is 
complete with full information on all the latest developments in 
the fixture industry and contains an abundance of helpful sug- 
gestions which must prove valuable to the fixture dealer. The 
growth of the Tungstolier business in the past few years has been 
such as to make necessary the building of a new factory at Cleve- 
land, Ohio, and a view of the plans of this most modern plant 
indicates that it will be the greatest fixture manufacturing insti- 
tution in the country. 

THE CENTRAL TUBE COMPANY has, since March 24, ocecu- 
pied new offices on the 18th floor of the First National Bank 
building, Pittsburgh. The sales of black and galvanized steel 
pipe, and rigid electrical conduit has increased decidedly, making 
this move necessary to secure larger quarters. 

THE DETROIT INSULATED WIRE COMPANY, at a recent 
annual stockholders’ meeting, presented one of the most satisfy- 
ing reports in the eompany’s history. It was shown that the 
Successive annual increase in business during previous years had 
been largely surpassed in 1912, the sales approximating a 75 per 

cent increase over 1911. The finances of the company are in ex- 

ceptionally fine shape, and with the prevailing optimistic outlook 

for 1913, an even beter record is anticipated. Extensive additions 

have been made to the manufacturing facilities of the factory, em- 

bracing the provisions of increased floor space and new machin- 

ery and equipment, which will permit cf a 50 per cent increase in 

the present capacity. This company is now manufacturing all 

sizes of solid and stranded rubber insulated wire, including the 

largest size cable, and has just completed more than a mile of two 

million circular mil for one of its prominent customers. 

THE DIEHL MANUFACTURING CO., of Elizabethport, N. J., 

which kas been in existence since 1887, then known as Diehl and 

Company, has taken title to 12% acres of property fronting on 

Newark avenue. The greater portion of this property lies in the 

city of Elizabeth, Union county, although there is a 16-foot front- 

age in the city of Newark, Essex county. The property is bound- 

ed by Alina St. Elizabeth, fronting on Newark avenue, Virginia 

St. Newark, and in the rear by the Pennsylvania railroad. The 

frontage on Newark avenue measures 832 feet, with a depth of 

630 feet to the Pennsylvania railroad. The Union and Essex 

county line between Elizabeth and Newark is drawn through the 
Virginia St. side of this property. 

under 
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The large influx of business during the past few years has 

caused the Diehl Manufacturing Company to outgrow its present 

works at Elizabethport, N. J., and in the spring Factory No. 2 

will be built on the premises heretofore described to care for the 

overflow. The new site is an advantageous one from many view- 

points, having a siding on the F’ennsylvania railroad, and being 

in the 5 cents fare zone from both Elizabeth and Newark, which 

opens both labor markets. 

ILLUMINATION. “How to Figure Illumination,” is the title 

of a 20-page booklet recently published by the Sunbeam Incan- 

descent Lamp Works, of General Electric Company, C Chicago and 

New York. The object of this bulletin is to acquaint the gen- 

eral public with the most simple and up-to-date method of fig- 

uring commercial and industrial illumination, It also includes 

a complete catalog of Sunbeam Mazda lamps. The desirability 

of issuing this fourth edition became apparent in view of the 

general appreciation with which the preceding editions were re- 

ceived. Copies of this booklet will be gladly furnished to any- 

one, upon application. Requests should be addressed to the 

Sunbeam Incandescent Lamp Works of General Electric Com- 

pany, or to any of the distributing houses of the Western Elec- 

tric Company. 

Trade Literature. 
AUTOMATIC CONTROLLER. The Cutler-Hammer Mtg. 

Co., of Milwaukee, has issued Bulletins 9630, 9082, 9640 and 9642 

illustrating and describing a new line of automatic controllers 

for use with slip ring polyphase motors operating on low and 

high yoltage circuits. New types of magnetic switches are used 

ov these controllers, the construction and functions of which are 

fully described. Bulletins 6090, 6095, 6100 and 6105 describe types 

of automatic starters for direct current motors, which are used 

in place of hand starters where it is desired to get proper ad- 

celeration regardless of the carelessness of the workmen and 

where convenience of control is essential. These starters can be 

placed out of the way and the motor started by merely pressing 

a button or closing a small switch. 

PRICE LIST ON STERLING WIRE. A 

list on “Sterling” new code rubber covered wire has been issued 

by the Standard Underground Cable Co., Pittsburg, Pa. ‘The 

price list is in convenient and dur able booklet form and gives 

prices on “Sterling” wire for bases ranging from 13 to 20 cents 

for solid and stranded wires of all commercial sizes. Appended 

are explanatory notes and a list of electric wires and cables 

and cable accessories manufactured by the company. The price 

list will be sent on request, 

THE THORDARSON ELECTRIC 

PANY of 507 S. Jefferson street, Chicago, has recently announced 

a late model New Junior Bell Ringer. Much original thought 

andl pupsteking endeavor was brought to bear by the Thordar- 

son experts to create a superior, low-priced, highly-efficient bell 

ringer, suitable for residence door bells, buzzers and all classes 

of ligpt s gnal work. Their long experience in the manufacture 

of electrical apparatus and expert knowledge of exact service 

conditions is represented in this New Junior Bell Ringer. The 

new model has the same output and capacity as the previous 

Junior Bell Ringer, but-it is much smaller, neater in appearance 

and lower in cost. 

HIGH TENSION SWITCHES. 

issued by the Delta-Star Electric Company, 

teresting treatise of high tension switching problems and will be 

found of value to those managers selling power from high tent 

sion lines. Complete information is given as to the installation 

of switches on poles, insulation tests, ete., and operating charac- 

teristics. 

THE UNIVERSITY 

announced the thirteenth 

NEIW 

new standard price 

MANUFACTURING COM- 

(copyrighted) 

in- 
Bulletin No. 5 

Chicago, is an 

Wis.. has 

school of 

OF WISCONSIN, at Madison, 

annual six weeks summer 

on the twenty-third of +he Colleee of Engineering which opens 

June. Courses of instruction and laboratory practice are offered 

in Electrical, Hydraulic, Steam and Gas Engineering, Mechani- 

cal Drawing, Applied Mechanics, Testing of Materials. Machine 

Design, Shopwork and Surveying, in addition to which subjects 

taken in College of Letters and Science. For bulletin 

Turneaure, University of Wisconsin, Madison, Wis- 

may be 

address F. FE. 

consin. 

SWITCHES. 

gineers Equipment Co., 

up a new type of pole top disconnecting switches 

are now marketing. (These switches are described in 

the New Apparatus and Appliance section of this issue. 

TELEPHONE FACTS. In addition to sending out a New 

Year’s edition of Telephone Facts, to the trade containing some 

interesting sales items and publicity stunts, with readalie tele- 

phone articles by different members of the sales and other depart- 

ments, the ellog¢g Company have been sending to their customers 

and friends, a beautifully engraved card 6x3%, the upper left 

hand corner of which is a fine reproduction of the Kellogg Desk 

Telephone, surrounded by green holly sprays, sprinkled with red 

berries. 

the Electrical En- 

Chicago, Ill, takes 

which they 

defail in 

3ulletin No. 100, issued by 

1-10 N. Desplaines St., 

with rigid conduit. 

ELECTRIC SIGN FIXITURES. Pass & Seymour, Inc., of Sol- 

vay, New York, has issued bulletin 760, under date of February 

21, 1913, devoted to sign and outlet box receptacles, ready wired 

sign receptacles as well as other sign fixtures. Numerous signs 

are shown in which these fixtures are used, showing the field of 

application. The signs shown include many on Broadway, New 

York City, and other large cities. 

SPRAGUE FAN MOTOR'S. The Sprague DHlectric Works, of 

the General Electric Company, has issued a very attractive cata- 

logue devoted to the fan motors offered for the season of 1913. 

The catalogue has a very appropriate cover design suggestive of 

the cool breezes of the seashore. Throughout 40 pages enclosed 

in a border design of colors, the different types of fans are de- 

scribed and illustrated. General Electric types of fans are shown 

in the 8, 12 and 16-inch sizes, besides the usual types of Sprague 

fans, possessing the well-known Lundell features. 

FORT WAYNE SMALL MOTORS. The Fort Wayne Electric 

Works, of the G. I. Co., has issued a bulletin devoted to fractional 

horsepower motors and their applications. ‘The bulletin, besides 

discussing the design features of these motors, gives a number 

of views, showing the motors in actual operation. The bulletin 

itself is attractively designed with special borders and half-tones 

printed on heavy coated stock. 

MOTORS. The Century Electric Company has issued bulletin 

No. 19, under date of January, 1913, devoted to “‘Invincible” split- 

phase constant speed motors. These motors have been developed 

to supply the demand in the industrial and domestic fields for a 

small power motor to operate on various classes of apparatus 

not requiring a motor of heavy starting torque. The bulletin 

describes these motors in detail and gives numerous applications. 

a amet 

Electrical Devices 

= Recently Passed by Underwriters : 
These devices and materials have been examined 

under the specifications given in the National Elec- 
trical Code and working in practice, and are approved 
by the Underwriters Laboratories, Incorporated. 

0 ——) Se 
DEVICES APPROVED. 

Cabinets. 

F. BISSHLL COMPANY, 226-280 Huron street, Toledo, Ohio. 

Standard designs labeled. Approved March 24, 19138. 

COLUMBIA METAL BOX CO., 226-228 E. 144th street, New 

York Approved April 18, 

1913. 

LEONARD BUNDY 

ard designs, labeled. 

City. Sectional sheet steel cabinets. 

ELECTRIC CoO., Cleveland, Ohio. Stand- 

Approved April 1, 1918. 

TRIO MANUFACTURING CO., 2424 Third avenue, Rock Island, 

Ill. Standard designs, labeled. Approved April 1, 1918. 

WORCESTER ELECTRIC CO., 42 La Grange street, Worcester, 

Mass. Standard designs, labeled. Approved April 1, 1913. 

Conduit Boxes. 

ADAPTI MANUFACTURING COMPANY, Winter and Leonard 

streets, Cleveland, Ohio. ‘‘Adapti-boxes.’’ Outlet boxes for use 

Approved April 29, 1913. 

W. H. HOPE, 33 Green street, Newark, N. J. Cast iron outlet 

flexible steel conduit or armored cable. <Ap- 

1913. 

box for use with 

proved March 29, 

Flexible Cord. 

FLEXIBLE CONDUIT COMPANY, Fenn Yan, 

mored flexible cord with strips of galvanized steel armor 

New York. Ar- 

over 

pendant flexible cord. Approved and labeled April 2, 1915. 

WESTERN CONDUIT COMPANY, Youngstown, Ohio. ‘Real- 

Flex” armored flexible cord labeled. Approved April 18, 1913. 

avenue and §. 4th 

Approved April 

DRIVER-HARRIS WIRE CO., Railroad 

street, Harrison, N. J. Double conductor cord. 

14, 1913. 

GENERAL ELECTRIC CO., Schenectady, N. Y. 

trie heaters. Approved April 7, 1913. 

SIMPLEX WIRE & CABLE CO., 201 Devonshire street, Bos- 

‘on, Mass. Cord for electric heaters. Approved April 7, 1913. 

Panelboards. 

Cord for elec- 

GENERAL ELECTRIC CO., Schenectady, N. Y. G. E. meter- 

ing panelboards. Approved April 29, 1918. New Haven Electric 

Blakesley avenue, North Haven, Conn, Two and 

125, 125-250 and 250- volts. Approved March 

Switch Mfg. Co., 

2-wire ponelboards, 

24, 1913. Labeled. 

LEONARD-BUNDY ELECTRIC CO., Cleveland, Ohio. Stand- 

ard design. Approved April 1, 1918. Labeled. 

WORCESTER ELECTRIC MFG. CO., 42 

Worcester, Mass. Two and 3-wire panels 125, 

volts. Approved April 1, 1918. Labeled. 

La Grange street, 

125-250 and 250- 

——— aE EET 
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Tariff Reduction and Electrical Business. 

For some four months and at the present time, the 
tariff situation has been and is of general interest. The effect 
of the proposed reduction in protection of the electrical busi- 
ness from practically 45 to 25 per cent has been variously 
estimated, the majority of manufacturers, however, believ- 
ing that the reduction will not seriously affect their business. 
This opinion seems to be wel founded and based upon the 
history of attempted invasions of this country by powerful 
electrical concerns. It is further substantiated by the facet 
that our electrical exports are extensive and steadily in- 
creasing, the reports showing the total exports for the ten 
months ending April 31, as $21,899,197 as against $16,- 
317,914 for 1912 and $15,402,421 for 1911, an increase for 
1912 of over 34 per cent. Electrical imports at the resent 
time are at the rate of $500,000 per annum or a little more 
than one-tenth of one per cent of the total production of 
electrical goods in this country for 1912. 

The following editorial remarks from a leading financial 
journal of this country on this situation are of 
The Wall Street Journal Says: 

interest. 

“The fate of those for- 
eigners who have attempted to invade the electrical field 
here is sufficient proof that the smallness of imports is not 
due to a sheltering tariff wall. The Siemens « Ha'ske cor- 
poration of Germany, fourth in the list of the world’s 
ereatest electrical manufacturing ¢ompanies, and which 
turns out not only large power equipments, motors, inean- 
descent lamps, ete., but also manufactures telephone appa- 
ratus, started a factory in the central West some years ago, 
but abandoned it after operating several years at a loss. 
‘nother large and suecessful telephone manufacturer from 
abroad opened a factory in the United States but its activi- 
ties were never large nor its career presperovrs. 

“Counter invasions of foreign countries by Americans 
have met with better success, although our foreign yven- 
tures have never grown so large or proved as prosperous 
as the home enterprises. The General Electric Company has 
a plant in England and for years has enjoyed a large and 
growing export business. The Western Electric Company 
has also built up a large export business in its lines. The 
development of that company’s foreign business, has, how- 
ever, been peculiar. The Western Electric Company is 
principally a manufacturer of telephone apparatus, and 
since in Europe and many other foreign countries, the 
governments operate the telephone service, they have been 
the chief if not only customers for telephone apparatus. 

“On account of the policy of most foreign governments 
of purchasing only from home manufacturers, it has been 
necessary for the Western Electric Company to build many 
factories abroad. It has plants in England, Germany, 
France, Belgium, Austria, Hungary, Russia, Italy, Japan 
and Canada. The Westinghouse Electric & Manufacturing 
Company has plants at Manchester, (England; Harve, 
France; Ligure, Italy; Vienna, Austria; St. Petersburg, 
Russia, and at Hamilton, Canada. The company’s foreign 

No. 7 
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business suffered from the same causes that exerted an un- 

favorable influence on its affairs here, namely, over-expan- 

sion, but since its reorganization the foreign investments 

are getting into better shape. The St. Petersburg plant, 

however, is in process of liquidation. 

“This country leads in electric manufacturing because 

we have never lost our position as pioneers in electric inven- 

tion and development and a!so because the high efficiency 

of American labor is second to none in the world.” 

President E. C. Deal of Southeastern Section Elect- 

ed Vice-President of N. E. L. A. 

Through a constitutional amendment adopted at the 

recent Chicago convention of the National Electric Light 

Association, two additional vice-presidencies were created, 

making the executive staff include four of these officers. 

For one of these new positions Mr. E. C. Deal, president 

of the Southeastern Section of the association was chosen. 

While the Southeastern Section is officially not five months 

old, yet the activities of the agencies back of the movement 

in the persons of the past presidents of the Georgia State 

Section combined with the strenuous work, official and per- 

sonal of President Deal in bringing the organization of the 

Southeastern Section into actual being, has created such 

interest in the Section that the recognition of this activity 

in the South and the honor tendered to President Deal by 

the National Organization is decidedly merited. 

Referring to this activity, General Secretary Martin is 

responsible for the following remarks in the first issue of 

the Convention Daily distributed at the convention, appear- 

ing under the heading of “Organization of Territorial 

Groups:” “The tendency seems to be in the association 

rather toward the organization of group associations than 

the creation or merging of individual state bodies. The New 

England Section is a notable example of success in this 

direction and it was followed in 1911-12 by the affiliation 

of the Great Northwestern Association with several states 

in one group; and now during the current year it has been 

followed again by. the creation of the Southeastern Section 

with its vast area of five Southern states stretching down the 

Atlantic seaboard.” 

Mr. Deal as a vice-president of the National body is well 

fitted to look after Southern central station interests on 

behalf of the stations as well as the association due to his 

familiarity with the needs of the section and his experience 

in association work along varied lines. He has been con- 

nected with the N. E. L. A. affairs through membership and 

in other capacities for the past fourteen years, having 

served the past two years as a member of the committee 

on organization of industry and at the same time been 

actively identified with the work of the American Street 

Railway Association serving at present as a member of the 

fair committee. Mr. Deal’s experience in the central sta- 

tion field has also been varied both as to capacities and 

location, having been responsible for management of dif- 

ferent properties for the Stone & Webster onganization, 

the W. N. Coler interests, and J. G. White & Co. He was 

for sometime identified with the Coler interests which in- 

cluded forty municipalities in New Jersey, now organized 

as the Public Service Company of New Jersey, and later 

managed the North Carolina properties of the same con- 

cern. In 1911 he became connected with J. G. White & Co., 

Ine., of New York City as general manager of the electric 

properties about Augusta, Georgia, controlled by the Au- 

gusta-Aiken Railway & Electric Corporation to which con- 

cern he has recently been elected vice-president. As a 

manager of public service properties, Mr. Deal is known 

for progressiveness of policy and thoroughness of adminis- 

tration along modern lines, having built up every property 

with which he has been connected, both physically and in 

the opinion of its customers. We are proud of the fact 

that his influence and ability have been recognized by the 

association and that he will direct the interests of the South 

in N. E. L. A. affairs. 
The interests of stations in the states of Georgia, North 

and South Carolina, Florida and Alabama, are now cen- 

tered on the first convention of the Southeastern Section 

to be held in Macon August 14th, 15th and 16th. Plans 

are now well underway and not only a profitable meeting, 

but the largest gathering of Southern central station men is 

assured. 

A New N. E. L. A. Publication—Rate Research. 

Within the year a new publication, Rate Research, pub- 

lished by the Rate Research Committee of the National 

Electric Light Association, has entered the technical field 

and is doing a good work in compiling and digesting the 

decisions of the courts and commissions upon matters relat- 

ing to the public service regulation of electric properties. 

This committee started out over a year ago to supply cer- 

tain members of the National Electric Light Association 

with current information upon this subject, ane the need 

of a regular printed publication manifested itself. 

The committee has just completed its first printed vol- 

ume, which is No. 2, containing 420 pages, the last number 

being a complete classification and index, which renders all 

of the information readily available. This index is proba- 

bly the best bibliography of rate regulation information 

that is published and should be very beneficial in prepar- 

ing briefs and other memoranca upon regulation matters. 

One interesting feature of this publication is the fact that 

it is not published for profit and carries no advertising, 

and therefore is, in no sense, a rival of the technical papers. 

It supplements the work that such papers are doing by 

calling attention to all of the important articles which such 

papers publish on the subject of rate regulation. It is 

pleasant to record that the publication has been given a 

warm welcome, as the committee announces that it is 

already on a self-supporting basis. 

Wire for Long Distance Transmission. 

The use of aluminum wire as a conductor in long-dis- 

tance power-transmission schemes is not new, but recent 

departures from the ordinary practice bids fair to enlarge 

{his application of the metal. It is reported that a 

steel reinforced aluminum eable, consisting in all of seven 

strands, has been placed upon the market. The six outer 

strands are made of aluminum and the inner strand is made 

of steel of very high tensile strength. It is asserted that 

this conductor both transmits the electric current and has the 

requisite strength for use on steel towers which are rapidly 

displacing poles for transmission lines. The Pacifie Light 

& Power Co., of Los Ange'es, Cal., has adopted this product 

for its new transmission line. 
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Report of Chicago National Electric Light 
Association Convention 

(Reported Exclusively for ELECTRICAL ENGINEERING. ) 

The 36th convention of the National Electrie Light 

Association held in Chicago June 2 to 6 has now become 

history and will occupy an important place in the annals 

of the association. The total attendance while breaking no 

record was such as to be thoroughly representative of the 

industry, the total registration being 4,077, the largest 

attendance with the exception of the New York convention 

when this figure was 5,150. Throughout the four days 

during which 18 sessions were held, ideal weather conditions 

obtained, a feature which enabled the carrying out of all 

the plans as originally made, including the holding of 

tent sessions with equal suecess to those held in the 

assembly rooms o fthe Medinah Temple. 

This year the manufacturing 

becoming secretary of the company. He later helped or- 

ganize the Pennsylvania Heat, Light & Power Co., in 1895 

and became its secretary and treasurer. This company was 

absorbed by the Pennsylvania Manufacturing Light and 

Power Co., and Mr. McCall made its president. When this 

company was again absorbed by the Philadelphia Electric 

Co., in 1889 he was elected president of the corporation. 

While Mr. McCall has devoted little of his time to outside 

interests, he has served as president of the the association 

of Edison Illuminating Companies, during the period be- 

tween 1904 and 1907, and is a member of the American 

Institute of Etectrical Engineers, the Franklin Institute, 

and several clubs of Philadelphia. 

ENTERTAINMENT FEATURES. 
companies and other Class D. com- 

panies displaying apparatus at the 

convention were handicapped by the 

nature of the exhibit hall. This hall 

was located in the basement of the 

Temple and had a very low ceiling 

making necesary special arrange- 

ments for lighting and schemes to 

overcome the distance of less than 
nine feet between floor and ceiling 

in order to make the displays show 

up for what they were worth. For 

all of this, however, the general 

opinion was that the displays were 

up to the convention standard, some 

68 booths being ocupied. A list of 

exhibitors is found elsewhere in this 

issue 

Acording to regular custom, the 

convention was formerly opened by 

reception to the president, followed 

by a dance and the throwing open 

of the exhibits of Class D members 

for inspection. The real convention 

work began Tuesday morning and 

was carried on practically as sched- 

uled, the last session being held late Friday afternoon. 

In what follows a brief report is given presenting the 

nature of business and the important features of papers 

and discussions. ‘The actual order of events at the con- 

vention will not be followed in this report as it seems 

most convenient and advantageous to readers to review the 

subjects according to their general divisions and nature. 

“he report will therefore follow the general plan of the 

program outlined in the June convention issue of Electrical 

Engineering. 

N. E. L. A. PRESIDENT, 1913-14. 

The president-elect of the National Electric Light As- 

seciation, Mr. Joseph B. McCall, is president of the Phila- 

delphia Electric Company, and has spent practically his 

entire life in the management of public utility properties. 

He was born in New York City in 1870, and early became 

connected with the Pennsylvania Globe Gas Light Company, 

J. B. McCatu, Presipent PHILADELPHIA 

Evecrric Company, ELECTED PRESIDENT OF 
Nob Aiieae 

The entertainment features of 

the Chicago convention were elabor- 

ately planned and well carried out. 

These features included entertain- 

ment for both gentlemen and ladies 

attending the convention. On Tues- 

day a musical was held at the Black- 

stone. Hotel, and on Tuesday night a 

circus vaudeville entertainment by 

the Commonwealth E'dison Co., in 

the auditorium of Medinah Temple. 

On Wednesday afternoon excur- 

sions to the Hawthorne Works of 

the Western Electric Co., and to the 

Northwest generating station of the 

Commonwealth Edison Co. The an- 

nual baseball game between the New 

York Edison Co., and the Common- 

wealth Edison Co. was held on the 

baseball grounds of the Edison 

Company, the score being 6 to 1 in 

favor the New York team. On 

Wednesday afternoon also an excur- 

sion was made to the hydro-electric 

plant of the sanitary district, the 

electric freight tramway tunnels 

of the Chicago Tunnel Co. and stockyards. On Thursday 

an excursion was made to the steel works of the Indiana 

Steel Company of Gary, Ind., and in the morning an auto- 

mobile ride along the North shore of Lake Michigan given 

the visiting ladies. 

REJUVENATION OF JOVIAN ORDER. 

On Thursday evening a decidedly successful rejuvena 

tion of the Jovian Order took place at White City, when 

200 candidates were initiated and a successful dinner held. 

General Sessions. 
With the welcoming address by Hon. Lawrence E. Me- 

Gann, commissioner of public works of Chicago, at 10:30 

Tuesday morning, the real convention work began. The 

speaker was introduced by President F. M. Tait, who 

explained that Mayor Carter Harrison was unable to be 

present. In welcoming the convention delegates and guests 
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to the city Mr. McGann’s remarks were particularly fitting. 

Especially interesting were his omments on electiical 

activity in Chieago, which included the lighting of publie 

streets and how such lighting has served as a measure of 

He referred to the work of the association in 

standardizing and classifying accounts, contending that 
protection. 

inasmuch as a great part of electric lighting business is con- 

dueted with municipalities, the public is entitled to much 

consideration. 

PRESIDENT TAIT’S ADDRESS. 

Following this address Vice-President J. B. MeCall 

tcok the chair while President Tait delivered his presi- 

dential address. This address as in times passed was espec- 

ially interesting as it forms a record of the important 

features of convention work for the year. President Tait 

reminded the convention that this meeting in Chicago was 

the seventh to be held in the city, the last one being in 

1908. At that time the total membership was 1,327 a de- 

cided contrast with the present, membership of 12,442, show- 

ing a gain of 846 per cent in five years. He referred to the 

special efforts put forth to place the main office of the 

association on an efficient operating basis, and the appoint- 

ment of an assistant secretary to assist Mr. Martin in his 

work. He repeated the suggestion of the former presidents 

that the number of vice-presidents be increased from two 

to four so that the responsibility of the administration 

would have a wider and more general distribution. ‘The 

expansion and inereased value of the monthly bulletin 

and question box was touched upon and credit given to the 

editor and his assistants for their capable work. In regard 

to the lecture bureau .recently established, Mr. Tait an- 

nounced that 27 lectures on various subjects interesting 

to the electric service industry are available and that 

greater use should be made of the bureau. The company 

sections and others may have the benefit of these lectures 

and interesting addresses. 

Three company 

section have formed during the past year, the company 

sections being the Pacifie Gas & Electric Co., the Northern 

[linois Utilities Company of Chicago and the Roanoke 

Railway & Light Co., of Roanoke, Va. 

cal is section is known as the Southeastern Section, an 

new sections and one geographical 

The new geographi- 

enlargement of the Georgia State section, embracing the 

states of Georgia, North and South Carolina, Florida and 

Alabama. President Tait referred particularly to the 

work of a large number of able committees and to the 

commercial section work which has heen active and re- 

sponsible for much valuable information in regard to elee- 

trical service for the farm. The interesting work of the 

hydro-electric and power transmission section was mentioned. 

In order to further inerease the efficiency of the hydro- 

electric President Taft 

recommended that the work of this section be closely asso- 

ciated with that of the technical committee, eventually 

developing into a national special sessicn to be called the 

“Technical Session,” and to embrace the whole technical 

endeavor of the society. This suggestion was given as one 

for increasing membership and the benefits from the work 

of all connected, rather than as a criticism of its present 

arrangement and the same plan was suggested in reference 

to the subject of accounting. 

President Tait believes that the last year has demon- 

strated a more friendly understanding between member 

companies and the various state public utility ecmmirsions 

and power transmission section, 

having jurisdiction over the companies. Rates are being 

steadily reduced by member companies and service becom- 

ing cheaper. The work of the rate research committee 

was complimented as very helpful. 

on resuscitation 

The association work 

from shock President Tait mentioned, 

voicing the opinion that nothing has been done under the 

auspices of the N. E. L. A. that has attracted such wide 

and favorable attention. Over 100,000 copies of the book- 

let and chart have been issued to date and the demand con- 

tinues. 

In the past year the consolidating of various companies 

or groups of companies and interlocking them with parent 

companies has continued and said President Tait, much 

good has resulted to the territories served. He further 

mentioned that the rate of growth of the various central 

station companies seems to have been well up toward 

nermal and that the association has cause to feel that the 

past year has been a satisfactory one. 

The next subject taken up was the report of the com- 

mittee on organization of the industry by H. H. Seott, of 

New York City. This report showed the membership as 

12,442 consisting of Class A. 1,093; Class B. 10,256; Class 

C. 53, Class D. 242; Class E. 798. There are 42 company 

sections with an approximate membership of 8,400, five new 

secticns having been formed during the year. While the 

Class A. membership shows a decrease of 43 over last year, 

due to the fact that there has been 118 registrations 

due to consolidated of properties, the membership of the 

42 eompany sections is 8,400 as compared with 7,700 from 

the 37 company sections of last year. 

The report of Secretary T. C. Martin outlined the de- 

tail work handled at the main or New York office. He 

showed that the association sold or distributed last year, 

an excess of 39,000 copies of the miscellaneous publications 

issued, exclusive of 4,000 copies of old Electrical Solicitor’s 

Handbocks, over 1,100 copies of the report of overhead 

line construetion committee, and a large number of copies 

of classification of accounts and question box revisions. 

Last year near-y 3,000 copies of the meterman’s handbook 

were sold, and it is anticipated that the entire edition of 

5,000 copies will be dispesed of by tke end of this year. 

85,000 copies of the chart and booklet on resuscitation from 

shock have heen cize-le‘ed. a work which hes brought great 

credit to svecial p‘ece of statistical 

work mentioned in the seeretary’s report was the com- 

pilation ard classification of some 10,000 forms and blanks 

used in the central station business. Seeretary Martin 

showed that of an income of $100,000 more than 50 yer 

cent is spent on publications and about $20,000 on the 

convention, the remainder being left for maintenance of 

headqvarters and regular werk of the asscciation, which ‘s 

searcely adequate. 

The report of the insurance expert by H. H. Blood, Jr., 

of Boston, made known the fact that during the year, the 

indrstry hes been comparative'y free from annoyance of lit- 

igation brevebt by insurance commanies. This is attributed 

to better construction and the insurance companies realiz- 

ing the importance and solidarity of the national organiza- 

tion. Mr, Blood recommended the employment of inspec- 

tion bureaus to look after properties of lighting com- 

panies both from a fire hazard and accident standpoint. 

The report of the committee on progress by Secretary 

T. C. Martin contained its usual amount of interesting and 

history-making data for the association and the central 

the psesce ation. A 
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station industry. Perhaps no report is looked forward to 

with more interest than the one that has been given the 

members of the industry by Mr, Martin for so many years. 

This report is further appreciated because it comes from 

one who is vitally connected with all features of the work. 

Mr. Martin’s 1913 report is divided into two portions, one 

dealing with general progress and the other with progress 

in hydro-electric and transmission fields. It is useless to 

endeavor to present a review of this report in the space 

here available, but we advise all who are interested in the 

central station industry generally to secure a copy of this 

excellent work. In brief, the report takes up the many 

subjects affecting the industry in its relation to the public, 

such as conservation, extensions of public commission regu- 

lation, the nature of decisions affecting the industry as to 
rates and character of service, the advance in engineering 

in generating stations, the use of electricity in different 

fields and the development of new fields of activity as in 

the electrie vehicle, ice and refrigeration fields. Another 

part of the report is devoted to relations existing between 

companies and their employes, and another to illuminants 

of the day, and progress made in the art illustrated by 

examples, The main part of the report contained 103 
pages. 

The next subject taken up was a paper on “Anticipa- 

tion,” by Paul Lupke, of Trenton, N. J. This paper gave 

excellent information to the younger members of the indus- 

try as well as to the older ones. The author touched upon 

education, discussing its importance. He echoed the state- 

ment of his boss, that “the man who cannot do his stunts 

with a smile on his face, I won’t have in my organization, 

He sours the dough.” This paper was one of advice on 

advantages of thrift as well as on making of investments, 

closing with an appeal for that enthusiasm which is in- 

spired by anticipation and which is one of the oppor- 

tunities of youth. 

The report of the Question Box was presented by S. A. 

Sewell, assistant to the secretary and took up the details 

in connection with preparing the bulletin since the work 

has been taken over by the association. Mr, Sewell urged 

the smaller members of the association to make more use of 

the question box. 

SECOND GENERAL SESSION. 

The first paper of the second general session, held im- 

mediately after the hydro-electric and transmission session 

shortly before noon Wednesday, was one dealing with the 

application of central station service in mines and deliv- 

ered by W. A. Thomas, of the Westinghouse Electric & 

Manufacturing Company, of Pittsburg. This paper 

analyzed costs in an average isolated plant supplying elec- 

tricity for mine service and showed the general character 

of mining loads and the probable requirements on a tonnage 

output basis. 

J. E. Kearns, of the General Electric Company, next 

read a, paper on “Switching Apparatus for Rural Installa- 
tions,” prepared by E, B. Merriam, of the same company. 

This paper pointed out that recent outdoor switching ap- 

paratus has opened to central stations a wide field for ap- 

pheation of service in small towns, mines, quarries, farms, 

ete. This equipment comprises semi-portable and portable 
sub-stations, for supplying energy from existing high ten- 

sion transmission lines. 
The last paper of this session took up central station 

service in small towns of 5,000 inhabitants, or less, this 

paper being prepared and read by J. E. Kearns, of the 

Py 

General Electric Company. ‘The scheme presented by the 

author was to consolidate several small stations and dis- 

tribute energy from one main central station through sub- 

stations containing modern apparatus. A method for 

doing this was presented and the necessary information to 

determine whether or not a proposed consolidation would he 

profitable. 

EXECUTIVE SESSION. 

At the close of the second general session on Wednes- 

day an executive session was held when proposed constitu- 
tional amendments were presented, and the report of the 

treasurer and the necessary nominating committees ap- 

pointed, as well as a committee on resolutions. 

JoHN A. Brirratin, Vick-PRESENT A'ND 

GeneRAL Manacer Paciric GAs AND 

Eurectric Co., ELrecrep A VICE- 

PRESIDENT N. E. L. A. 

The report of the treasurer, W. W. Freeman, of Bir- 

mingham, showed for the fiscal year of 1912 a revenue of 

$132,255, and expenditures of $113,133, leaving a surplus 

of $19,121, The gross assets of the association at the end 

of the year were $50,331 and the liabilities $28,430, leav- 

ing $21,900 of which $15,063 is invested in bonds of public 

service companies, the remainder being in cash. 

THIRD GENERAL SESSION. 
The third general session was held Friday morning and 

opened with the report of the rate research committee, by 

E. W. Lloyd, of Chicago, its chairman. This report took 

up a discussion of existing schedules of some of the larger 

companies and embraced practically every type of electric 

rate it being the object of the committee to show that 

while rates may differ to a great extent they can be pre- 

sented in an absolutely uniform manner and in a way as to 

be clear and concise, The committee recommended and 
criticised certain schedules of various companies in its 

report. The report is a very valuable one and should re- 
ceive the attention of member companies. 

Following the rate research report, Preston S. Miller, of 

New York, read the report of the street lighting committee, 

of which John W. Lieb, of New York, was chairman. This 
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report took up a review of the history of street lighting 

specifications and discussed the various measures of illum- 

inating power of street lamps which have been proposed, 
It also gave recommendations regarding the contract basis 

for street lighting. In its recommendations the committee 

outlined the nature of street lighting contracts best suited 

to central station conditions. 
Flame Are Lamps and Recent Developments Thereof, 

by W. A. Darrah, of Pittsburg, was the subject of a paper 

next presented. The author took up the design of flame are 

lamps from the viewpoint of the operating and central 

station man, discussing the mechanical and electrical feat- 

ures, Operating conditions were especially noted and the 

paper illustrated with views of lamps and mechanisms 

showing up the performance of are lamps. 

A paper on Advantages of Copper Clad Wire for Series 

Are Lighting, was next read by T. K. Stevenson, of New 

York. The author showed that the economical size and type 

of wire to be most efficient as a conductor for overhead cir- 

cuits must meet electrical requirements as to conductivity 

and mechanical requirements as to strength. The proper- 

ties of copper clad wire were discussed briefly, mentioning 

its use for telephone circuits and for power transmission 

circuits carrying small loads at high voltage. For long 

spans, such as river crossings, it was mentioned as particu- 

larly applicable. In electric railway construction it is used 

both for span and trolley wire and for messenger and 

eatenary construction. 

Following Mr. Steven’s paper the report of the com- 

mittee on underground construction was presented by its 

chairman, W. L. Abbott, of Chicago. This report took 

high tension transmission cables and discussed periodic 

testing, carrying capacity, graded insulation, conductors, 

eurrent-limiting reactance, protection of cables in man- 

holes, parallel routes, trouble reports, practical hints as to 

operation and specifications for paper and rubber-insulated 

eables for underground operating pressures. 

Following this report, J. W. Wakeman, general mana- 

ger of the Society for Electrical Development, outlined the 

work of the society and gave its plans in some detail. In 

the discussion following Mr, Wakeman’s remarks, Henry 

L. Dougherty, of New York, discussed further the work of 

the society and the results that may come from it. He was 

very optimistic in regard to the benefits of the society for 

central stations. 

FOURTH GENERAL SESSION. 

The fourth general and combined technical session was 

the last convention meeting and held Friday afternoon, 

This session opened with a report of the committee on 

amendments to the constitution presented by F. W. Frue- 

auff. The amendments called for the establishment of 

seven classes of membership including a foreign member- 

ship class. Four vice-presidents are hereafter to be elected 

instead of two. The bulletin of the association is to be 

a monthly publication issued at the direction of the seere- 

tary and to bear a subscription price of $3.00. 

OFFICERS FoR 1913-14. 

The report of the nominating committee was next pre- 

sented and the following officers elected: President, Jo- 
seph B. McCall, president of the Philadelphia Electric Co., 
of Philadelphia, Pa.; treasurer, W. M. Wells, of the Edison 
Illuminating Co., of Brooklyn, N. C.; vice-presidents, John 

R. Britton, of the Pacific Gas & Electric Co., San Francisco, 
Cal.; H. H. Seott, H. L. Doherty & Co., New York City; 
K. W. Lloyd, Commonwealth Edison Co., of Chicago, and 

K. C. Deal, Augusta-Aiken Railway & Electric Corporation, 

Augusta, Ga. The members of the executive committee 

are W. C. L. Eglin, W. W. Ryerson, R. 8. Orr, H. C. 
Able, and A. C. Einstein. 

Following the election of officers the report of the com- 

mittee on award of the Doherty gold medal was presented 

by W. F. Wells, of Brooklyn. This medal was awarded to 

T. F. Bloodworth, of the New York Company Section for 

a paper entitled, “Adaptability to Service.” 
A lecture on “Light-and Art,” by M. Luckiesch, of the 

National Quality Lamp Division of the General Electric 

Company, of Cleveland, Ohio, was next presented, followed 

by a paper entitled, “Transformers and Power Transmis- 

sion,” by H. H. Rudd, of Pittsburg. This paper took up 

the development of outdoor transformers and the necessary 

switching and protective devices, cost data being presented 

for the installation of different capacities and various volt- 

ages. The economical voltage for transmission lines feed- 

ing a number of small communities was shown to be 22,000 
to 33,000. The author recommended the standardization of 

tvansformer design as regard taps, and believed that much 

good would come to the industry and to the manufacturer. 

Railway Load for Central Stations, was the subject of 
the next paper read by E, P. Dillon, of Pittsburg. The 

author showed the combined requirements of railway sys- 

tems and power systems served from one generating system. 

He mentioned the fact that improvements in trarsformer 

apparatus, notably 60-cycle rotary converters, were strong 

factors in developing this business as practically all com- 

panies which have a light and power load are now operat- 

ing at 60 cycles. Typical load curves were shown indicat- 

ing improvements in load factor as a result of combining 

railway load with light and power load. 

The address scheduled under the heading of “Life 

Hazard of High Tension Lines,” to be given by Dr. S. W. 
Stratton, of the United States Bureau of Standards, Wash- 

ington, D. C., was presentec by Dr. E. B. Rosa. The 

speaker outlined the work of the Bureau of Standards in 

investigating the life hazard of high tension lines, with an 

idea of securing advice from authoritative sources and pre- 

paring comprehensive data on the subject. A set of rules 

will be prepared for the purpose of guiding operators in 

safeguarding their systems and employes in safeguarding 

their own work. 

Following this lecture, reports of the committee on the 

presicent’s address as well as on resolutions were presented, 

The committee on resolutions extended thanks to the vari- 

ous members of the association and outside parties that had 

given assistance in making the convention the success it had 

been, as well as to the central station companies that had 

so generously contributed to every need of the convention. 

Public Policy Session. 
The one session which seemed to be set down by the 

various members as decidedly successful was the public 

policy session, held Wednesday evening. At this session 

the report of the public policy committee was presented by 

Samuel Insull, president of the Commonwealth Edison 

Company. This report took up the work of the year done > 

by the committee under the direction of Arthur Williams, 

its chairman. The committee through its report voiced the 

feeling that when an electrical corporation is rendering 

good service at fair prices, treating its employes fairly, 
and otherwise holding itself in alignment with the public, 

it should be protected against destructive competition, It 

dei et pany Pie 
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also went on record as favoring adequate compensation for 
employes of the industry at all times. The service-annuity 
plan of the Edison Electrie Illuminating Company, of Bos- 
ton, was outlined in detail. Safety and sanitation, accident 
compensation, important commission and court decisions, 
relations with other associates, states and municipal owner- 
ship, the proposed New York state hydro-electric develop- 
ment and commercial education were topics touched upon. 
In concluding the report, the committee has the following 

to say: “Much good can be accomplished in continuing our 
policy of the past in approaching problems in a spirit of 
earnest interest, fair play, mutual good will and sincere 
regard for those associated with us in the conduct of the 

industry—all with a determination to render unto others 
that which we would have others render unto us.” 

Following the report of the public policy committee, 

W. L. C. Eglin, of the Philadelphia Electrie Company, pre- 

sented the report of the commission on resuscitation from 

electric shock. The report took up detailed descriptions of 

several of the devices producing artificial respiration and 

illustrated with lantern slides a demonstration of resuscitat- 

ing a victim. 

H. H. Scorr, H. L. Donerty Company, Etxorep a VicE- 
PRESIDENT OF N. E.. L. A 

J. B. Douglass, of the United Gas Improvement Com- 
pany, of Philadelphia, Pa., closed the session with an illus- 
trated lecture on the subject of accident prevention in pub- 
he utilities. He pointed out that by prevention meth- 
ods accident costs can be reduced from 30 to 40 per cent. 
He showed common hazards about utility plants and sim- 
ple methods and means to eliminate sources of accident. 

Technical Sessions. 
The first session opened at 2:35 p, m., on Tuesday 

with Vice-President J. B. McCall presiding. The first 
matter presented was the report of the meter committee 
by chairman W. H. Fellows, of Washington, D. C. This 
report contained 47 pages and was a complete review of 
the work of the committee during the past year. An in- 

‘Vestigation of metering rapidly fluctuating loads made by 

p * 

the committee showed that the error in measuring the en- 
ergy consumed by flashing signs, welding machines, ete., 
falls under one and one-half percent, except in extreme 
eases, The report gave descriptions of latest meter de- 
velopments ané@ the information for future revision of 
the meterman’s handbook. With this report the third 
edition of the code for electrical testing meters was sub- 
mitted. This report contained nine sections devoted to 
definitions, standards and measuring instruments, meter- 
ing, specifications, installation methods, test and main- 
tenance methods. z 

The report was discussed by Messrs. J. C. Parker, 
Rochester, N. Y.; F. G. Vaughn, Schenectady, N. Y.; 
and C. W. Wilder New York City, The importance of 
securing a satisfactory demand meter was pointed out, 
it being explained that such a device is more desirable 
from the monetary stanépoint than improvements of a 
small percentage in the accuracy of Kw.-hour meters. 

The report on grounding secondaries was next pre- 
sented by W. H. Blood, Jr., of Boston. This report stated 
that the revised National Electrical ‘Code now requires 
the grounding of secondary circuits of 50 volts. The 
author suggested that all companies adopt this practice 
in anticipation of the code ruling and emphasized the 
practical importance of permanent and efficient grounds. 

The report of the lamp committee was presented by 
its chairman Frank W. Smith, of New York City, and 
showed the declining popularity of the carbon lamps, 
giving statistics showing the increased sales of tungsten 
lamps in 1912. 

“New Incandescent Lamp Development” was the sub- 
ject of a paper next presented by J. BE, Randall, of Cleve- 
land, Ohio. This paper pointed out the increase in 
efficiency of 0.15 watts per candle power secured on the 
larger sizes of lamps by use of chemicals, retarding the 
blackening of bulbs. It was shown that this enabled 
smaller bulbs for a given wattage to be used and enlarges 
the field of usefulness of such lamps. This paper, as 
well as the report of the lamp committee were discussed 
jointly by Messrs. J. W. Howell, of Harrison, N. J., and 
E. W. Willcox, of New York, and Norman Macbeth, of 
New York. It was pointed out that 60 and 100 lamps 
give double the light and efficiency of a year ago. The 
ten watt standard voltage lamp is five times as good as 
a year ago. Mr. Wilcox gave a resume of the last two 
years progress in Great Britain in the application of 
tungsten lamps and Norman Macbeth urged the impor- 
tance of rating lamps on the basis of total light output. 

The report of the committee on measurement and val- 
ues was presented by Dr, C. P. Steinmetz, of Schenectady, 
N. Y., on account of the absence of Chairman Kennelly. 
This report discusse@ the latest recommendations of engi- 
neering societies in regard to abandonment of the horse- 
power unit and substitution therefor. The report made no 
specific recommendation. 

The paper entitled, “Incandescent Lamp, and Its Rela- 
tion to Lighting Service,” by R. E. Campbell and W. C. 
Cooper, of Cleveland, Ohio, took up voltage drop in interior 
wire installations and showed the need of greater attention 
to problems of wiring in order to extend the use of energy 

consuming devices. In the discussion following the paper 

the importance of greater co-operation with architects in 

laying out wiring installations was mentioned. 

SECOND TECHNICAL SESSION. 

The second technical session was held Thursday morn- 
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ing, Chairman W. C. L. Eglin presiding. The report of 

the committee on prime movers, presented by I. E. Moul- 

trop, of Boston, was the first business. This report out- 

lined the development of the steam turbine an@ auxiliary 

apparatus during the year and gave the status of the fuel 

oil situation. The advance of the high pressure steam tur- 

bine both for main and auxiliary service was mentioned, 

and the opinion expressed that the gradual abandonment 

of the steam engine will do away with the low pressure 

turbine as a factor in central station work. Considerable 

attention was given to efficiency of condensers and other 

auxilary station apparatus. 

The report of the committee on electrical apparatus was 

next presented by Chairman L. L. Elden, of Boston, This 

report took up the latest developments in generators, ex- 

citers, motor converters, transformers, regulating appara- 

tus and other commercial equipment. The discussion 

brought up the question of noisy operation of sub-station 

machinery and the opinion stated that there is room for 

progress in this direction. 

F. B, H. Paine, of Buffalo, N. Y., presented the report 

of the committee on overhead line construction in the ab- 

sence of Chairman Osgood. This report presented full 

specifications for overhead crossings of electrie light and 

power lines and signaling cirenits involving protection 

against 5,000-volt potentials and over. Information was 

also included regarding sags, factors of safety in line con- 

struction, conductors, insulators, poles, foundations, gal- 

vanizing, properties of wire, and other data of engineer- 

ing interest. The discussion brought out the fact that the 

specifications could not be adopted in certain sections, yet 

the speakers regarded the material as of decided interest 

and chiefly as a working guide. 

Paul MacGahan, of Pittsburg, Pa., next presented a 

paper outlining the desirable features of switchboard in- 

struments and emphasizing the space economies of induc- 

tion types of instruments and their freedom from influence 

by stray fields. 

The Latest Developments in Distributing Transformers 

was the subject of a paper presented by E. G. Reed, of 

Pittsburg, in which improvements in distributing trans- 

formers were outlined. It was pointed out that better- 

ments result from the use of a guttered winding with a 

machine type of coil, the use of improved machine-formed 

insulating barriers, and arrangement of oil circulating duets. 

W. R. Abbott, in the absence of the author, Anguss 

Hibbard, of New York, read a paper describing the use of 

telephone service in the load dispatching of the New York 

Edison Company’s system. 

Hydro-Electric and Transmission Sessions. 
The first hydro-electric and transmission session was 

held Wednesday morning, Past President W. W. Freeman, 

presiding. Chairman W. N. Ryerson, in his report which 

opened the session, voiced the belief that publie opinion 
is slowly being molded in the right direction and that there 

are signs of more enlightened conservation policy on the 

part of the government, The report touched upon evils of 

overeapitalization. 

The report of the membership committee was read by 

Chairman R. J. MeClellan, of New York, and showed that 

there are at present 65 members with a vigorous campaign 

for increasing the membership. The country has been 

civided into four geographical sections with ‘a vice-chair- 

man in charge of each district. 

Secretary Conklin read the paper on “Failure of Con- 

servation to Conserve,” in the absence of the author, E. H. 

Thomas, of Seattle. This paper severely arraigned the 

conservation policies sponsored by Mr. Pinchot and main- 

tained by the government with restrictive effect in connec- 
tion with water powers on public lands. The author ridi- 

culed the idea of a water-power trust control in the hydro- 

electric field. A discussion followed in which D. B. Rush- 
more, of Schenectady, mentioned the need of educating the 

pubhe to a real understanding of the situation and advo- 

eated closer relations between citizens and government rep- 

resentatives in dealing with these problems, 

Secretary T. C. Martin’s progress report in connection 

with the ‘hycro-eleetric section reviewed the year’s events 

in regard to conservation policies and other hydro-electrie 

matters. The report also touched upon features of engi- 

neering design in connection with water power plants. In 

the discussion following the report, Dr. Steinmetz gave an 

interesting resume of the relative value of A. C. and poly- 

phase transmission, showing that in a majority of cases A. 

C. methods are best, 

I. E. Moultrop abstraeted the report of the committee 

on hydraulie turbines in the absence of Chairman J. E. 

Vaughan, of the sub-committee on prime movers, The im- 

provements in water wheel design, testing of water wheels 

and forms of stop and relief valves were ciscussed. 

A paper was next presented by Albert Kingferry, of 

Pittsburg, on a new thrust bearing of which he is the in- 

ventor. Service tests and data were given to show the 

application of the design to eliminate the objections of ver- 

tical shaft turbines. 

SECOND HYDRO-ELECTRIGC AND TRANSMISSION SESSION. 
The second session of the hydro-electric and transmis- 

sion section was held Thursday afternoon and the first paper 

presented by R. A, Griffin on poles and pole preservation. 

This paper took up the physical characteristies of trees with 

reference to chestnut and cedar as pole material. It was 

shown that electric light and power companies now pur- 

chase poles at the rate of 700,000 a year and that the total 

production in this country is about one-fifth of the con- 

sumption. The author pointed out that any coal tar creo- 

sote passing the association specifications can be used. 

It is only necessary with the brush treatment to apply the 

preservative to points not over two feet above and below 

the ground line. Two coats of oil on a 30-foot butt require 

about 0.5 gallons of preservative. 

Protection Against Lightning, was the subject of a 

paper delivered by E. E. Creighton, of Schenectady, N. Y., 
in which the author took up common apparatus, such as 

multigap arresters and so-called compression chamber ar- 

resters and aluminum cell equipment. The advantages of 

pipe grounds and overhead ground wires were also taken up. 

D. B. Rushmore, chairman of the committee on opera- 

tion of hydro-electrie systems, presented the report of the 

committee, setting forth the efforts now being made to 

insure reliable and uninterrupted service, The report 

touched upon the efficiency of operating forces, ecommuni- 

cation, system layout, load characteristics and water con- 

ditions. The considerations involved in the selection of 

hydro-electric station apparatus given considerable space. 

A paper accompanied with lantern slide illustrations 

was next presented by A. O. Austin, of the Ohio Brass 

Company, New York, taking up results of tests of sus- 
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pension type insulators under varying temperature condi- 

tions, frequencies ané mechanical loads. 

Hugh L, Cooper, chief engineer of the Mississippi River 

Power, at this session delivered an_ illustrated 
‘on the development at Keokuk, Iowa. 

THIRD HYDRO-ELECTRIC AND POWER TRANSMISSION SESSION. 
The third session of the hydro-electric and transmission 

section was held Friday morning, H. H. Scott, presiding. 

The session was opened with a report of the committee on 

receiving apparatus, read by W. N. Ryerson in the absence 

of the chairman, M. R. Bump. The report was short and 

showee a considerable work to be done in order to- secure 

the necessary co-operation to carry out the work already 

laid before it. 

L. A. MeArthur, chairman of the committee on distri- 

bution lines, next read the report of his committee, The 

systems considered and the construction touched upon 

showed principally the practice of Western states. Volt- 

ages to be used and connections of transformers, the use of 

direct current and batteries were subjects touched upon. 

The relation of gross income to cost of investments in new 

line extensions was touched upon in connection with long 

time contracts with customers. The discussion brought out 

the fact that long spacing of poles of from 300 to 400 feet 

when using 35-foot poles gives excellent resu-ts in the San 

Joaquin Valley. 

Developments in Protective Apparatus, was the subject 

of a paper next presented by J. M. Mahoney, of Pittsburg. 

This paper took up oil and earbon cireuit breakers and 

lightning arresters now in general use and described vari- 

ous types and sizes to meet various breaking’ capacity re- 

quirements at voltages up to 165,000 and conducting eapaci- 

ties up to 4,000 amperes. The author pointed out that 

aluminum electrolytic arresters have displaced all others for 

severe service. 

Following Mr. Mahoney’s. paper, R. D. Coombes pre- 

sented a paper on Transmission Line Construction. The 

author discussed mainly the structural features of trans- 

mission lines, rather than electrical or operating conditions 

and considered the physical characteristics of the pole or 

tower as deserving careful attention, 

The report of the committee on nominations, presented 

by H. H. Scott, was as follows: Chairman, W. W. Free- 

man; first vice-chairman, M. R. Bump; second vice-chair- 

man, J. B. Foote, secretary, S. A. Sewell. 

COMMERCIAL SESSIONS. 
The first commercial session was called to order Tuesday 

afternoon, President Tait presiding. Vice-Chairman W, 

E. Lloyd, of Chicago, in his address as chairman of the sec- 

tion, outlined the work of its third year and complimented 
the various committees for results accomplished in way of 

publications, co-operative advertisements, ete. 

The report of the chairman of the committee on finance 

showed a total revenue of $5,241 received during the past 

year, with a balance of $502.87 on hand. Chairman J. F. 

Becker, of the membership committee, reported a present 

enrollment of 1,222 active members; 482 new members 

have been secured for the section during the past year 

and a prospective list of 2,000 names are being circulated, 

and a scheme of organization with state capitains is to be 

worked out in connection with the membership campaign 

during the coming year. 
Mr. Samuel Insull, president of the Commonwealth Edi- 

son Company, introduced David R. Forgan, president of 

the National City Bank of Chicago, who delivered an ad- 

4 

lecture 

dress on, How to Protect Business from Disturbances 

Caused by Panies, Mr. Forgan’s address was one of the 

important features of the session and presented an appeal 

for a more elastic currency system through a great cen- 

tralized bank closely identified with the government itself. 

He remarked that the present administration will probably 

submit to Congress a central banking plan which is not dis- 

similar in principle from thcse recently proposed by expert 

banking commissions. 

The report of the publication committee was read by 

Douglass Burnett, of Baltimore, Md., and showed 187,000 

publications distributed during the past year. The discus- 

sion following the report was of a complimentary nature on 

the publication work accomplished, pointing out the need 

of more effective distribution among member companies. 

KE. W. Luoyp, Genekan Contract AGent CoMMONWEALTH 

Eprson Company, Evxecrep A Vicn-Presipent N. El. L. A. 

The session closed with the report of electric salesmen 

handbook committee by E, L. Callahan, of Chicago. A 

collection of loose leaf data containing some 338 compila- 

tions was prepared during the past year in addition to 64 

abstracts, making in all 681 compilations on 175 different 

industries. 

SECOND COMMERCIAL SESSION. 
The second commercial session was opened Wednesday 

forenoon, E. W. Lloyd, of Chicago, presiding. In the 

absence of Chairman George Williams, the report of the 

committee on education of salesmen was presented by F. 

R. Jenkins, of Chicago. This report took up the require- 

ments of successful salesmen. The training courses for 

salesmen by the Chicago Central Station Institute and the 

New York Edison Company, as well as electrical manu- 

facturing companies, were discussed. 
The report of the committee on electrical merchandizing 

was abstracted by T. I. Jones, of Brooklyn, N. Y. Em- 

phasis was laid on the importance of placing the merchan- 

dizing branch of the central, station on a sound basis, such 

that appliances may be sold at prices that will produce a 

profit. over all cost. Trial and installment-sales methods 

and campaigns were discussed, it being recommended that 

such trial offers be limited to irons. The discussion brought 

out a criticism of the plan of one-day, thalf-price appli- 

ance sales, stating that such methods were both unbusiness- 

like and unnecessary. This practice was, however, defended 

by others, 

The report of the advertising committee, presented by 

J. Robert Crouse, of Cleveland, Ohio, paid special atten- 
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tion to advertising needs and requirements of companies 
operating in small towns. The report took up character of 

copy to be used and outlined campaigns for house-wiring, 

heating and cooking appliances and lighting ane motor- 

service campaigns. Co-operative electrical newspaper ad- 

vertising was recommended and the use of literature pre- 

pared by the commercial section. 
The last paper of the session on advertising the elec- 

trie industry by means of reading matter was presented 

by J. G. Learned, of Chicago. The commercial value of 
electrical publicity through the channels of regular news 

matter and fiction stories of interest were brought out. 

The author mentioned especially articles in popular maga- 

zines as being of much value to the electrical industry. 

THIRD COMMERCIAL SESSION. 
The third commercial session was held Thursday morn- 

ing and continued the program of the second meeting. Ed- 

ward E, Witherby, of the General Vehicle Company, pre- 

sented a paper on The Central Station’s Greatest Oppor- 

tunity, the Electrie Vehicle. The author voiced the opin- 

ion that lighting companies should foster the use of electri- 

cal vehicles in their respective territories and further stated 

that only a small percentage of central station men are try- 

ing to help the cause. The discussion brought out interest- 
ing points in regard to electric vehicle campaigns now being 

carried on, as well as electric garage activity. Douglas 

Burnett, of Baltimore, described the garage owned by his 

company and stated that through its activity over 100 

vehicles were in use in Baltimore. F. L. Morgan, of the 

Standard Electric Car Company, of Jackson, Mich., men- 

tioned the field for the pleasure vehicle cue to the large 

number of families in the United States that can afford a 

low-priced electric pleasure car. In summing up the dis- 

cussion, Mr. Witherby said that 75 per cent of central sta- 

tions of the West are opposed to electric vehicles and little 

development is insured in a neutral territory. 

J. C. Parker, of Rochester, N. Y., as chairman of the 

committee reporting use of electricity on farms for the 
Eastern states, reported practically no accomplishments in 

extension of electric lines into rural districts. The reason 

given was the low density of business to be secured and 

lack of faith in the movement. The committee recom- 

mended that a special man study the farm problem, beliey- 

ing that earnest work and proper advertising will produce 

results. §. V. Walton, in presenting the subject of electrical 

development on the farm in the Western states, showed 

that there is a wide use of electricity for farm purposes in 

the states of Washington, Oregon and Colorado. In the 

great majority of cases the same method of distribution 

obtains 11,000-volt primary being run through the dis- 

triet and sub-stations for 11,000 volts or 2,300 volts distrib- 

ution supplying the consumer. The latter furnishes the 

transformer and the cost of the line, yet in recent installa- 

tions the farmer is only asked to pay for his motor, There 

is a great diversity as to rates,for this service. Mr. Wal- 

ton’s paper was supplemented by statistics presented by 

S. M. Kennedy, of the Southern California Edison Com- 
pany, outlining the use of electricity in California. This 

load is chiefly pumping and the company extends 10,000- 

volt lines to members of suburban pumping stations located 

in its territory. The transformers used in a great majority 

of cases are rated at 2 Kw. and step down from 10,000 to 

220 volts directly. 

The report of the committee in the central states on 

electricity used for farming purposes was presented by 

C. W. Pendell, of Chicago. He pointed out that the ex- 
pense incurred in securing the business does not justify the 

central station in soliciting it. When a line is extended 
across the country, the farm business is picked up as a by- 

product. The committee showed that there are industries 

in rural districts which it will pay to connect up and 

brought out data which has not been covered by other re- 
ports to the convention, 

FOURTH COMMERCIAL SESSION. 
The afternoon session of the commercial session on 

Thursday continued; the reports of the committees on 

electricity in rural districts read at the third session on 

Wednesday morning. The discussion brought to light the 

fact that farm cireuits cannot be expected to pay at the 

start, and that the problems are not those of today, but 

those of the future. 

tories were pointed out to be brick yards, stone crushers, 

village lighting and highway lighting. 

The report of the committee on Wiring of Existing 

Buidings was presened by the chairman, R. S. Hale, of 

Boston. This report took up co-operation between centra!} 

station and wiring contractors, the committee favoring the 

central station soliciting and securing of business, the 

actual work of construction to be turned over to wiring con- 

tractors. A section of the report took up the question of 

standardizing of plugs and receptacles, referred to the com- 

mittee late in 1912. The discussion following this paper 

brought up the question of drop in voltage in buildings 

due to improper wiring, and how it affects the service on 

irons, lamps, ete. Wiring campaigns were touched upon 

and the methods of carrying them out satisfactorily. 

The report of the committee on refrigeration was pre- 

sented by the chairman, G. H. Jones, of Chicago, and took 

up various methods of making ice by means of motor driven 

apparatus, the committee expressing the opinion that re- 

frigeration business should be given thoughtful considera- 

tion by central station companies. The report included 

much data on typical electrically driven ice plants. The 

discussion brought out the fact that the yearly load factor 

obtainable in Chicago in ice plants is 50 per cent, although 

the monthly load factor from April to October reaches 75 

per cent. 

S. M. Bushnell, of Chicago, as chairman of the com- 

mittee on steam heating, presented the report. The com- 

mittee went into the details of features which effect profita- 

bleness of central station steam heating plants. The dis- 

cussion, however, brought out some of the unfavorable 

features especially where high pressure steam must be used 

in the system. 

At the end of thisssession the committee on nominations 

made its report and T. I. Jones, of Brooklyn, elected chair- 

man for the coming year, 

Accounting Sessions. 
The first accounting session was called Tuesday after- 

noon at 2:30, Chairman H. H. Scott, of New York City, 

presiding. Mr. Scott called upon E. J. Bowers, of Kansas 

City, Mo., to point out the features of the papers which 

were delivered in the meeting which followed. The report 

of the committee on uniform accounting was then read by 
Mr. Bowers. It was shown that a classification of ac- 

counts has been prepared and recommended by a sub-com- 

mittee of the committee on accounts for uniform use which, 

if adopted, will assist in inducing the public service com- 

mission bo accept same. Copies of the classification were 

The loads to be secured in the terri- — 
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distributed and members requested to criticise them before 

the next session. 

A paper on Accounting School and Edueation of Em- 

ployes, presented by A, L. Holme, of the New York Edison 

Company, @iscussed the establishing of an accounting 

school in conjunction with the business of the New York 

Edison Company, stating that its purpose is to bring out 

the ambitious and talented employes from the uninterested 

ones. 

“The Method of Keeping Prepaid and Aceruded Ac- 

counts,” was the subject of a paper by Frank Heydecke, of 

Newark, N. J. The author gave numerous examples of 

how financial management is aided by accruing of liabili- 

ties. Also the separation and establishment of prepaid 

and accrued accounts relating to taxes and insurance was 

explained. 
© 

Ki. C. Derat, Vice-PRESIDENT AND GENERAL MANAGER 

Auausta-AIkKEN Ratbway AND ELscrric CORPORATION 

AND PRESIDENT SOUTHEASTERN SECTION, ELECTED A 

Vicn-Presipent N. E. L. A. 

“Mechanical Office Appliances, Their Uses and Heono- 

mies,’ was the subject of another paper delivered by H. E. 

Lohmeyer, of Baltimore. The author took up the classes 

of work that machines can be used upon and the actual 

saving of time and money resulting in the use of automatic 

calculators and tabulators. In the discussion, it was recom- 

menced that the cost of accounting per customer be com- 

piled for future reference as to the advisability of installing 

automatic office machines. 

SECOND ACCOUNTING SESSION. 

The second accounting session of Wednesday morning 

was devoted to presenting and discussing the report of the 

committee on tentative classification of construction and 

operating accounts as prepared by J. L. Baily, of the Con- 

solidated Gas & Electric Light Company, of Baltimore. 

Items of various accounts were presented and discussed in- 

dividually. On account of the fact that small companies 

do not require an elaborate system of inticant accounts, a 

group of accounting divisions which could be enlarged as 

occasions demanded, was recommended. As to income ac- 

counts, the least number recommended for use by smaller 

companies was eight main Givisions of operating expenses, 

namely, production, transmission, storage battery, distribu- 

tion, utilization, commercial expense, new business and 

general. Income accounts should be segregated to show 

operating expenses to the extent that control of outgo 

is secured as well as the revenue in order to show that the 

thing sold is accounted for, A motion was made to ap- 

point a sub-committee to report before the general accounts 

committee before August 1 on the classification of accounts, 

connected with the hydro-electric industry. It was statec 

that the classification of hydro-electric accounts as ¢om- 

piled several years ago is not up to date. 
Mr. H. M. Edwards, of New York, next discussed the 

results of an interview with the public policy committee on 

the subject of depreciation, Both the publie policy com- 
mittee and the committee on accounting were of the opin- 

ion that the estimation of reserve fund 

as well as the accrual thereof should be at the disposal of 

the company. Several public service commissions in ap- 

praising properties, estimate the cost of producing the 

properties and deduct a certain value for depreciation. In 

place of a depreciation fund, Mr. Edwards recommended 

that the property be kept up to 100 per cent value by re- 

pairs and the amount of such repairs charged to operating 

expenses. 

a depreciation 

THIRD ACCOUNTING SESSION. 

The third and last accounting session was held Thurs- 

day morning. At this session the work of the second ses- 

sion held over was presented as well as the work scheduled 

for this session. Handling of freight bills was the subject 

of the first paper and was delivered by A. S. Scott, of 

Chicago. The report embodied a scheme devised to elim- 

inate as many of the evils of the present methoes of handl- 

ing freight accounts as possible, the scheme in brief being 

one to pay freight bills by draft. 

Accounting for Replacement of Plant Retired from 

Service, was the subject of a paper by F. A. Birch, of 

Philadelphia. This paper took up the practical conclusions 

reached as a result of previous consideration of the subject 

of depreciation. The author pointed out the tendency for 

large companies in absorbing small plants to charge to 

property accounts the construction which it does prior to 

merging, unless correct accounting methods are used. A re- 

view was made of operations involved in the work-order 

system and several forms for this system were given, 

The report of a sub-committee on forms and statistical 

exchange was read by Mr. Herman Speehrer, of St. Louis. 

A file of forms used by. the various member companies and 

T. C. Martin, Executive Seorerary, N. HE. L. A. 
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compiled by the accounting committee in 1910 has been 
brought up to date and an effort will be made to maintain 
it. This file is available to all members and should be of 
material assistance to a company in revising forms. The 
forms, totaling about 10,000 copies, have been arranged in 

volumes which will be kept on file in the main office, A 
form has also been devised by means of which operating 
companies may send statistics to the N. E. L. A. on 
various classes of service. In this manner representative 
statistics can be compiled and furnished to any member of 
the company upon request. 

The Relation of the Accounting Department to Other 
Departments of the Company, was the subject of a paper 
read by F. H. Patterson, of Rochester, N. Y. This paper 
touched upon the relations existing between the accounting 
committee and the board of directors, general manager and 
operating department. ‘ 

A paper on Handling of Bond Coupons, bq W. J. 
Tehl, was read by F. Schmitt, of New York, in the absence 

of the author. The paper took up the methods in which 
coupons are used, paid, cancelled and entered on books and 
the records kept of the matured coupons and their final 
disposition. 

~ Before the adjournment of this session, four resolutions 
were adopted, the first authorizing the accounting com- 

mittee to make changes in the classification of accounts 

submitted in the session of Thursday, according to sugges- 

tions which were made in the discussion. J, C. Van Duyne, 

cf Brooklyn, submitted a resolution to the effect that a 

committee of three, including the chairman of the account- 

ing committee, be authorized to confer with a lke commit- 

tee from the public policy committee on depreciation re- 

serves. H. M. Edwards, of New York, submitted a resolu- 

tion that the accounting session be made a national session 

of the N. E. L. A. The fourth resolution was to the effect 

that all company sessions be canvassed by mail to ascertain 

which had not adopted a uniform accounting system. 

The Characteristics of Metallic Vapor Lamps 
(Written Exclusively for ELECTRICAL HNGINEERING). 

BY A. G, RAKESTRAW, 

ONTINUING the subject of vapor lamps from the 

March issue, the study of that class in which the con- 

ducting medium is not a gas, commonly so ealled, but a 

vapor of some substance ordinarily solid or liquid will be 

taken up. To be scientifically exact we should perhaps say 

that this distinction between vapors and gases is made only 

as a matter of convenience, as there is no strict dividing 

line. What we term the boiling point of any substance is 

simply that temperature at which vaporization takes place 

violently through the entire mass of the liquid. Water 

boils at 100°C., and yet vaporizes at all temperatures, in- 

deed, ice will vaporize at a point far below the freezing 

point of water. If a long glass tube be filled with mercury 

and invertec over a bath of the liquid, the upper part of 

the tube, while apparently a vacuum, will be filled with the 

vapor of mercury. Such a condition is called a Torricellian 

vacuum, and possesses some characteristics quite different 

from those of other rarefied gases. 

When a tube containing mercury is exhausted of air, 

and sufficient voltage is applied by means of electrodes, 

the mercury vapor becomes luminous, giving forth a pow- 

erful, efficient and penetrating light, This is the principle 

of the mereury vapor or Cooper-Hewitt lamp. It is similar 

to the Moore tube, only in that it employs a glass tube filled 

with vapor, and provided with electrodes, and differs from 

it in length and shape of tube, the material employed as 

conductor, the auxiliary devices used in connection and the 

electrical and illumination performance. 

The essential construction of the mereury vapor lamp 

is shown in Fig. {1. The glass tube is one inch in diameter 

and from 25 to 50 inches in length according to the voltage 

applied, and contains a small quantity of mereury at the 

lower end, which is enlarged to form a condensation cham- 

ber. The upper electrode is of iron, with platinum lead 

fused in, Since vapor is not a good conductor when cold, 

the lamp will not start on normal voltage, and some means 

has to be employed to overcome the initial resistance. Two 

methods are in use for this purpose. In the one, the tube is 

simply tilted until a thin stream of mercury flows along the 

tube and comes into contact with the positive electrode, thus 

closing the cireuit. The tube is then immediately returned 

to the normal position, and as the stream of mercury breaks 

an are is formed and the whole body of vapor at once be- 

comes incandescent and continues to give light as long as 

normal voltage is applied. Of course, a series resistance is 

necessary to prevent too great a rush of current when the 

tube is tilted. While this operation is usually performed 

by hand, there are now automatic forms of this lamp, in 

which electromagnets are placed in series with the starting 

resistances and automatically tilt the lamp, releasing it as 

soon as the current is established, The great acvantage of. 

this is that if the current supply be momentarily inter- 

rupted, the lamp will relight itself without any attention. 

In the other automatic type, advantage is taken of the 

high voltage produced when a circuit possessing a high 

inductance is suddenly interrupted. In this type of lamp 

the current flows at starting through a small glass tube 

Aadustob/e Storting 

PSS. Pes. g 
9 
iS) 

g 
Q 
< 
% 

Fig. 1. Egssentian CoNstrucTION AND CONNECTIONS OF 

Mercury Vapor Lamp. 
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containing two electrodes and a small quantity of mereury, 
and then through the starting resistance and also an ad- 

justable resistance which is used for the purpose of vary- 

ing the voltage on the tube. This small glass tube is known 

as a shifter and when the current is applied, the choke 

coils attract an armature, turning this small tube in such 

a way as to lift the terminals out of the mereury and 

breaking the circuit, upon which the high voltage induced 

breaks down the initial resistance of the tube and the lamp 

continues to operate on normal voltage. As an aid in 

Fig. 2. 

starting there is deposited a coating of metal around the 

outside of the tube near the lower end, which is connected 

AvxILIARY OF Mercury Vapor Lamp. 

with the positive terminal. This is called the starting band, 

and when the reactance discharges, it acts as the one plate 

of a condenser, thus intensifying the effect, Fig. 2 gives a 

view of the auxiliary, which is a name given to that group 

of apparatus used in connection with the lamp proper. 

As we have frequently noted, the efficiency of light units 

depends largely upon the temperature of the conductor, and 

this is true of vapor lamps as well as of those in which the 

light is given by a solid filament. In this type of lamp the 

limiting temperature must necessarily be below the melting 

point of glass. It is evident that if a transparent tube 

ean be made having a higher melting point that the vapor 

ean be run at a higher temperature, with consequently 

higher current density and greater efficiency. Such a mater- 

ial has been discovered in fused quartz. 

The construction of the quartz lamp differs from 

the Cooper-Hewitt lamp only in that due to the 
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Figs. 3 AND 4. APPEARANCE AND CONNECTIONS FOR QUARTZ 

Lamp. 

higher temperature and greater current density, it 

is possibte to use a higher voltage and a much 

shorter and smaller tube. Not only is the eurrent 

density over ten times as much as with the glass tube, 

but the pressure is very much greater. The vapor in the 

glass tube is under a pressure of only about 2mm of mer- 

eury, while the quartz tube is operated at one atmosphere, 

and can be raised to two without fusing, but at this point 

mercury vapor begins to escape. Another advantage that 

quartz has over glass is that quartz is transparent to the ul- 

tra voilet rays, while glass absorbs them. This makes the 

Iie) ae THE COMPLETE Mercury VAPOR 

glass run hotter than otherwise would. Fig. 3 shows the 

appearance of the quartz lamp, and Fig. 4 its internal eon- 

nections. The operation is as fo'lows: When a cireuit is 

closed the current, limited by the starting resistance, passed 

through the inductance and the tilting magnets which incline 

the tube sufficiently to bridge the vapor gap. The current 

then passing through the mereury is sufficient to attract the 

armature of the inductance coil, which euts out the starting 

magnets and the tube returns to its normal position, in so 

doing starting an are and causing the vapor to become in- 

candescent. After starting, the burner voltage gradually 

increases, and the current and watts decrease, becoming 

steady in from 6 to 10 minutes. 

The electrical and illumination performance is shown in 

Table 1. As will be seen, the short Cooper-Hewitt tubes 

are operated in series on 110 or 220 volts, being provided 

with compensating devices which operate in just the same 

way as those used for power circuit are lamps. The longer 

tubes are always used on 110 volts, The standard voltage 

for the quartz lamp is 220, although a special tube is made 

for 110 volts. Both of these lamps are very efficient, being 

approached only by the luminous or flaming ares. 

due to two reasons: 

LAMP. 

This is 

First, the filament type of lamp is 

limited, of course by the fusing point of the metal em- 

ployed, and since the filament is an extremely slender wire, 

having but small heat capacity, the limit is soon reached 

in that direction. In the case of vapor lamps, the vapor 

filling as it does the entire tube, the temperature for a 

given input is considerably lower. The carbon are follows 

the law of black body radiation, and since it is operated at 

a very high temperature is probably the most efficient 

of all light sources, were we to consider the light from the 

erater only and able to utilize it. However, due to several 

causes, we cannot @o this, 
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Another reason for the superior efficiency of the mer- 
cury vapor lamp lies in its activity. As we have seen in 

the case of the luminous are, the total radiation is greatly 

in excess, and also different in color from that due to tem- 

perature alone, and to this fact it owes its remarkable effi- 

ciency. This is the case with light from the vapor of mer- 

cury, the entire radiation being in the green and in the 

yellow green, with the fault lines in the blue and strong 

radiation in the ultra-violet. This creates a light unique in 

quality and possessing both advantages and disadvantages. 

TaBLE 1. PERFORMANCE OF Mercury Vapor Lamp. 
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The latter are mostly connected with questions of appear- 
anee. This light, containing as it does no red rays, distorts 

the whole scale of color values. Blue and green are inten- 

sified, yellow and white are given a strong bluish-green 

cast, orange becomes brown or chocolate color, and red ap- 

pears almost black. Such a light of course cannot be usec 

for any place of public assembly, for the most startling 

color transformation is made in the faces of persons. The 

countenance appears ghastly, the lips and cheeks are a deep 

blue, while the lighter surfaces are a yellowish green. How- 

ever, when used around commercial establishments one soon 

gets used to these color changes. Another limitation which 

the color imposes upon this light source is that colors can- 

not be matched under it. This precludes its use in dry 
goods stores, dye works, ete, Another caution which must 

be particularly observed when working under this light is 

to avoid too strong intensity. This caution is of more 

importance with this light than with those containing red 

rays, because while the eye is more sensitive to the yellow 

green radiation, yet the automatic action of the iris which 

protects the eye from excessive radiation is principally ef- 

Fic. 6. Buur Printing Outer. 

is possible to have the light too strong for the eye and yet 

the eye be unable to protect itself. 

As we have seen, there are certain substances which 

possess the power of changing the wave length of radiation 

which they receive. This is called fluorescence. The change 

is invariably a reduction of the frequency, that is, the radia- 

tion is shifted towards the red end of the spectrum. If, 

therefore, the mercury vapor lamp be partly surrounded 

by a reflector coated with calcium fluoride or other fluores- 

cent material, the blue and green radiation which it re- 

ceives will be altered and light reflected having red rays. 

It is possible by using a proper reflector to get light fairly 

white in color, but at the expense of efficiency, as the fluo- 

rescent reflector is not as efficient as a white one. 

Fic. 7. “Mercury Vapor Lamp ror PHorto-EnGRAvING. 

The advantages of the mercury vapor lamp are its ef- 
ficiency, its penetrating power, and its superior actinic 
qualities. Not only is the light more efficient than most 

other sources, but the light emitted is at or near the point of 

maximum sensibility. That is, the retina is more powerfully 

affected by a certain amount of energy expended in produc- 

ing yellowish green light, than in light of any other color. 

Another advantage of a monochromatic color is in the ab- 

sence of chromatic abberation, We know that different 

wave lengths have different indices of refraction, and there- 

fore it is impossible to get a simple lens which will focus 

all colors at exactly the same point. Hence, when the 

crystalline lens is in foeus for blue light it is slightly out 

a vf foeus for red, and vice versa, while with the peculiar 

_ wave length of mereury vapor, it is possible to get a per- 
 fectly sharp focus. This advantage is of especial value in 

all operations requiring sharp vision, and hence this lamp 

is in favor for drafting rooms, press rooms, composing 

rooms, textile mills, and the like. The lines and figures on 

blue prints, in particular, stand out much more prominently 

than in their natural color. 

| 

| 
| 
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Another great advantage in the use of this light lies in 

its almost perfect diffusion. There are no deep shadows, 
It is therefore much used for lighting warehouses, train 
sheds, piers, ete., and with quite a low expenditure in watts 

per square foot. It is possible to read anywhere with ease, 

which is quite important in the case of goods piled up with 

only a narrow space in which to walk. The use of these 

lamps in machine shops often does away with the necessity 

for local illumination, owing to the better diffusion and 

the increase in visual acuity, while for foundries, steel mills 

and the:like, it has been found that the rays are of good 

penetrating power in the midst of smoke, steam and dvst. 

Taste 2. Dara ror Dirrerent Lamps. 
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The abundance of actinic rays, that is, the rays affect- 

ing the photographie plate, has opened quite a field to the 

mereury vapor lamp, for taking photographs anc printing. 

It is possible by means of a Cooper-Hewitt “skylight” to 

take moving pictures in shops and factories, something not 

before possible. 

The foregoing remarks are also true in general of the 

quartz lamp, although the higher temperature affects the 

color for the better. It is, however, distinctly greenish. 

Table 2 shows the proportion of different colored light 

9 4 

given by each lamp, also that from a mereury vapor lamp 

with fluorescent reflector, as compared with that from a 

cloudy sky, being equated with reference to the radiation in 

the yellow green. These figures are from Dr. W. Voege, 

The fact that 

quartz is transparent to the ultra-violet radiation renders 

it necessary that the quartz lamp be always operated with 

an outer globe of glass, for while the invisible raciations 

are not noticeably unpleasant at the time, yet they are 

very destructive to the tissues of the eye, and cause very 

painful and dangerous results. 

and show very clearly the color variations. 

A number of experiments have been made on the metal- 

lie vapor lamp by mixing other metals with mereury with 

the view of supplying the lacking red rays, but so far these 

have not proved commercially successful. An alloy of 

mercury, lead, tin, bismuth and cadmium, has been used. 

This gives a white light for about 200 hours, but the color 

changes slowly to the spectrum of pure mercury. Another 

lamp now under experiment by Dr. Wolfke, uses pure cad- 

mium with 3-10 per cent of mercury. This lamp is peculiar 

in that the electrodes are both solid. The lamp is started 

by means of a piece of graphite attached to an iron chain. 

The tube is tilted and the graphite slides along the tube, 

and closes the cireuit in the same way as is accomplished 

in the mereury vapor lamp. Cadmium has a strong radiation 

in the red, and it is stated that the resultant light is entirely 

white. 

Further experiments are in progress along these and 

other lines, and it is stated that an efficiency of 0.16 watt 

per lower mean hemispherical C.P. has already been reached 

experimentally. 

The Design of Steam Power Plants 

(Contributed Exclusively to ELECTRICAL ENGINEERING). 

BY EARL F. SCOTT, M. E., MEMBER A. S. M. E., MECHANICAL ENGINEER, ATLANTA, GA. 

Section 3. Layout of Station Equipment and De- 

sign of Piping. 

At THIS point in the discussion of the design of our 

plant we are ready to assemble it from the detailed 

drawings received from the manufacturers furnishing the 

machinery. The nature of the building for a plant of this 

size should be a secondary consideration as compared to 

good arrangement of the machinery. With this in view, 

therefore, the writer will arrange the machinery in a man- 

ner best suited for the most economical layout from an 

operating standpoint. The building may then be con- 

sidered. 

For a plant of this character the best arrangement 1s 

that with the boilers placed in a row with the turbine 

machinery, the steam ends setting at the rear of same. 

The turbines should be arranged parallel to each other 

with good working space around them and with the steam 

end as near the boilers as possible. 

In Fig. 1 a plan is presented showing this general 

scheme. Beginning in the turbine room, we will ciseuss 

each item separately. For convenience, it is well to have 

about four feet of clear space between wall and the tur- 

bine, and at least this much at the sides. On the opposite 

side or “electric end” there should be more space as a 

general rule so that the rotor and shaft may be easily 

removed from the machine. Usually the space required for 

this purpose is specified on the detail turbine drawing and 

may be easily cared for in the design. 

The switchboard should be placed near the electric end 

of the machine, and at a point most convenient for future 

extension, as the plant grows. With the board located at 

a central point as noted above, it makes the leads to the 

board from the machines shortest and also admits of easy 

exit from the board to the outside lines. 

The two exciters should be placed at such a point, 

where they may be easily reached from both a wiring 

standpoint and for the steam connections. The best place 

for these machines then would be at one end of the turbine 

room. ‘The motor-driven machine being placed nearest 

the switchboard for shortness of wiring and the steam 

driven machine nearest the boiler or partition wall for 

short steam connections. By placing them at these loca- 

tions it is probable that with the future growth of the 

plant they will not be in the way. 
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The boiler room is the next subject to be taken up. For 

economy of floor space as well as other advantages, it will 

be well to place the boilers in batteries as shown in Fig. 1. 

This arrangement acmits of convenient space for cleaning 

each boiler and is the most economical of floor space. In 

order not to prevent the future growth of the plant, it will 

be well to assume one end as the finished end and work from 

this wall. The space between the building wall and boiler 

wall should be about six feet, and between each set of 

boilers and the rear of the boilers there should be about 

the same space. 

It is convenient to place the boiler feed pumps and 

heater at such a point that when the plant doubles in 

capacity this part of the installation becomes a central 

part. 

along the wall of boiler room arranged in tandem. In 

order to have sufficient working space, it is necessary to 

allow about ten feet between the boiler wall and building 

wall, as this gives plenty of room for easy access to each 

pump and also to the heater, which should be placed near 

the turbine room wall, since the auxiliary exhaust line 

must be run from the machinery in the turbine room base- 

ment to heater. 

To get the best results from an open heater, it is neces- 

sary for it to be elevated above the suction of the boiler 

feed pumps at least three feet. If convenient the heater 

can be elevated more, and to give more floor space may 

With this in view, we would place the machinery 
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be placed on a steel platform supported by columns or 

beams placed in the two walls. With such an arrange- 

ment the heater may be elevated eight or ten feet and allow 

easy access under it. , 

The two boiler feed pumps should perform a dual pur- 

pose, one used to pump cold water into the heater from a 

source which would not flow into the heater by gravity, 

while the other pump is taking hot water from the heater 

and pumping into the boilers. A low duty pump to handle 

the water to the heater could be used, but since it is desira- 

ble to have two boiler feed pumps, it is not necessary to go 

to the extra expense for the third pump when the boiler 

feed pumps can be used, as mentioned above. By studying 

the pipe arrangement for the pumps, it is easily seen that 

either pump may be used for the heater pump while the 

other is being used for the boiler feed. 

In selecting the pumps mention was made of the facet 

that since the pumps would have to handle hot water, it 

would be necessary to make them large. The reason for 

this is due to the fact that as the pump pulls a vacuum in 

‘making a stroke, the hot water is flashed into steam, which 

causes the pump to “race”? and hammer. This trouble is 

overcome mainly by placing the heater high, as noted 

above, and running the pumps slowly. The first mentioned 

remedy allows the hot water to flow by gravity into the 

pump cylinder, while the latter aids on account of the 

fact that the piston velocity is less than the water velocity 

due to gravity. 

4"Borler Feed Har 

4- 400 Horse Power Boilers . 
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In selecting stack and breeching arrangement for a 
plant, two questions come up, one, shall we make the 
stack large enough to care for a future growth of the 
plant, or shall we decide on this size of plant for the 
selection of our present stack and figure on installing’ a 
new stack when our plant increases in size? 
believes that for a plant of this size and condition, it would 
be better practice to arrange the st 

The writer 

ack and breeching as 
shown in Fig. 1, selecting the stack or brick chimney, as 
the case may be, large enough to care for about 1,600 
horsepower capacity. Then arrange the breeching accord- 
ingly to care for the same number of boilers, and allow 
this to be a complete unit within itself. If we should de- 
cide to install a stack or chimney large enough to care 
for twice the plant capacity, this stack would be so large 
that the drafts would be killed from slow gas velocities 
and counter currents, and might prove disastrous to the 
operation of the plant. By making this part of the plant 
complete at the start the future growth may be accommo- 
dated by making the line through the boiler feed pumps a 
central axis about which we may double the capacity and 
still maintain the uniformity of the plant. 

By a study of the elevations, of Fig. 2, we see that the 
floor line of the boiler room is about half way between the 
turbine room and basement floors. This arrangement lends 
itself to modern turbine room practice most admirably. It 
allows us to get the condensing machinery low, which 
usually is necessary in order not to have too high a lift 
(12 to 18 feet) on the condenser. Our next study is the 
condensing machinery or machinery in the basement. From 
the plan, Fig. 1, it will be seen that the condensers are 
placed as clos@ly as possible to the outlet of turbines. If 
it were not for the extremely high basement it would be 
an advantage to place the condenser (top inlet) directly 
beneath the turbine. This construction is sometimes fol- 
lowed in very large units, but the extra cost of building is 

so great as compared to the advantages gained it is seldom 

followed for this size of plant. The arrangement used in 

this design gives practically the same advantages and 
eliminates the above disadvantages. 

By placing the large fittings between turbine and eon- 

denser above the floor it allows us to still decrease the height 

of the basement floor and also allows an opening around the 

condensing machinery so that the turbine room operators 

may watch the condensing machinery while performing 

their duties above. It also allows the main controlling 

valve between turbine and condenser to be at a point of 

easy access. This valve, of course, does not have to be 

opened or closed very often especially on the larger in- 

stallations except when repairs are being made on con- 

denser, and the turbine should be running non-condensing. 

On the smaller units where one condenser is used for both 

machines, the valve on one side would be closed whenever 

the corresponding turbine should not be running. 

In the first section of this article we assumed the loca- 

tion of the plant site at such a point that we could get 

sufficient condensing water at the plant at an elevation of 

not over 12 to 13 feet from the injection inlet to the econ- 

denser. With this assumption we would arrange a cold 

well on the outside of the plant about 4 to 6 feet in 

diameter, and such a depth that the water will flow to the 
well by gravity. 

found in practice. 

The main injection line shown on plan Fig. 1 should be 

run to the cold well and extended far enough down so that 

the intake of pipe will be sealed by water at least 4 feet 

at all times. In running this pipe from cold well to con- 

This is an ideal condition, yet often 

‘denser, it should be arranged so that it will not have air 

pockets in it. This condition can be produced by arrang- 

ing the pipe in an ascending position at all times. 

The discharge line should be run so that none of the 

hot water will be returned to the cold well. This is essen- 

tial, particularly if the condensing water is not in abun- 

dance. If the water source is from a river or ocean, it mat- 

ters little about this as the hot water will have very little 

effect on the large volume. 

The discharge from the air pump may be discharged 

directly into the cold well if this arrangement is more 

economical. In the event this line is run to this point, it is 

not necessary to seal the end of the pipe, but on the other 

hand it should be left open above the water line so that 
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air would not be carried back to the condenser. ‘There is 

no particular advantage of discharging this line into the 

cold well beyond the fact that it shortens the pipe line. 

If the conditions will permit (not too expensive) it may 

prove of advantage to seal the end of the condenser dis- 

charge line which would give us the full benefit of a 

“elosed circuit” on the water intake and discharge and after 

the pump (condenser) is started the only work required 

of it would be to overcome the friction in the water lines. 

This produces a great saving in the operation of the pump- 

ing machinery. 

PIPE ARRANGEMENT. 

Thus far we have said nothing about the pipe arrange- 

ment for the plant. As to the regular pipe specification, 

we will leave this for the following article. It may, how- 

ever, be in order to discuss the general arrangement of this 

part of the work in this article. Going back to the boiler 

room, we will take up the lines in a logical way. In mod- 

ern power plant practice, it is good engineering to figure 

pipe sizes to give high steam velocities—which reduces the 

pipe sizes very considerably. For instance, from 4,000 to 

7,000 feet per minute may be useé as the steam velocity in 

the pipe lines. In the layout we have shown a 10 inch main 

steam header, which will transmit the full capacity of the 

four (4) boilers or 48,000 pounds of steam per hour at a 

velocity of 4,100 feet per minute. At a 25 per cent over- 

load capacity, or 60,000 pounds per hour, we get a velocity 

of 5,000 feet per minute. 

amount of steam to pass through the pipe with the present 

installation, still it is good practice to design this part of 

the equipment for future growth as shown by the blank 

flanges in the drawings. 

The connection to the main steam header from each 

boiler should be made through long radius bends, the size 

of the outlets on the boiler. The main header is carried 

over to the basement of the turbine room through a 10 inch 

line which connects to a secone header run in the basement 

as shown on the plan in Fig. 1. From this header, the 

different lines are run to the several machines. The lines 

to each machine should be made the size of the outlet on 

the machine, provided the distance from header to machine 

is not great, in which event it is good practice to in- 

erease the line one size of pipe from the size shown on the 

machine. From the elevation, Fig. 2, it will be seen that 

this construction puts all steam pipe in the basement leav- 

ing the turbine room free for good appearance as well as 

to give free operation of the overhead traveling crane. 

There should always be a steam separator in the steam line 

between the header and machine as near the machine as 

possible, also a cut-off valve at the point where the branch 

to machine leaves the header. This valve insures a good 

means of cutting off the steam line in order to make re- 

pairs on any one machine without interfering with the op- 

eration of the other part of the plant. A valve should be 

placed near the header over the boilers on each boiler 

branch for the same reason. 

It may not seem consistent to readers for us to place a 

separator on the lines to the different machines since we 

are using superheated steam; however, the extra safety and 

precaution this appliance gives, makes it a good invest- 

ment and for this reason it will always be found in a well- 

designed power plant. 

The sizes of the exhaust lines between the turbines and 

condensers may usually be determined from the size of out- 

let on the two machines, however, it is well to know just 

While we may not have this | 

how these sizes may be determined. In a 1,000 Kw. ma- 

chine using 22 pounds of steam, we have 1,000 Kw. & 22 

pounds (approx. see first section) — 22,000 pounds of steam 

per hour at a vacuum of 27 3/4 inches. At this vacuum 

the steam has a volume of 317 cubic feet per pound of 

steam. Ata high vacuum we may figure very high velocities 

for steam, 350 to 400 feet per second being usually used 

for this class of work, and this high vacuum. With this 

data we are in a position to determine the size of the 

pipe line between turbine and condenser. 

22,000 — 3,600 — 6.1 pounds steam per seconde. 

6.1 & 317 = 1,933 cubic feet per second. 

1.933 — 350 (velocity steam) — A 12 inches. Where 

A equals the area of pipe in inches. Thus A = rd° ~ 4 

where d equals the diameter. 

Therefore we have from the above 1933 ~ 350 = 

(rd* & 12) = 4. 
From this formula we find that a 32-inch pipe is re- 

quired and this is the size furnished on the turbine shown 

in cut. 

Our attention is now directed to the free, or atmos- 

pheric exhaust from each turbine. Note the small size of 

this pipe as compared to the line running to the condenser. 

We will now see how this line may hanéle all the steam from 

the turbine and be as small as it is. First, we will in all 

probability find that the turbine will not give more than 0.8 

of its rated capacity when running noncondensing. The 

machine under these conditions will practically double the 

amount of steam required per Kw. over that required when 

condensing. With this condition we have the following 

problem: 0.8 of 1,000 Kw. = 800 Kw. Assuming 45 

pounds steam for noncondensing operation, then 800 >< 45 
— 36,000 pounds of steam per hour for our éurbine instead 

of 22,000 pounds as noted above when running condensing. 

The volume of steam at atmospheric pressure is 26 cubic 

feet per pound as against 317 cubic feet at 27 3/4 inches 

vacuum. We also have a change in velocity under these 

conditions as the steam cannot travel as fast in this case 

since the differential is small (the difference of pressure in 

turbine at exhaust outlet and the atmosphere). Under 

these conditions, we may assume about 200 feet per second 

(note these velocities are per second, which is correct). 

We are now ready to select the atmospheric pipe size, for 

the 1,000 Kw. machine. 
36,000 -— 3,600 — 10 pounds per second. 10 & 26 = 

260 eubie feet, the volume to be passed through pipe per sec- 

ond at a velocity of 200 feet. 
260/200 = A 12 inches = 7d‘12/4. 

Where d — 15% inches. As this is an odd size, we 

should make this pipe 16 inches. 

It is a very common error in the design of pipe work 

to make the atmospheric exhaust the same size as the ex- 

haust between turbine and condenser. This error has two 

effects, one being the cost of the pipe work; when large it 

is expensive particularly the automatic relief valve. Seec- 

ond, this valve is extremely hare to keep tight when very 

large, therefore it is desirable to keep this pipe as small as 

possible without violating the rules given above. 

The auxiliary atmospheric exhaust line should be the 

next subject to consider. There is very little to be said 

regarding this further than it will only require a compara- 

tively small pipe for a plant of this size. Therefore, we 

will use a main header running as direct to the heater as 

possible, to which we connect all the exhaust lines of 

’ 
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machines that are to be run noncondensing. This includes 
the exciter engine, eondenser turbines and boiler feed 

pumps. This header should be about the size in area as 

the sum of the areas of the different lines running into it. 

A gate valve should be placed near header for each machine 

branch, so that repairs may be made on any one machine 

without causing the other part of the plant to be shut down. 
The header should be so piped that all the exhaust steam 

may be passed through the heater or bypassed around same. 

Note the bypass in drawing, Fig. 2. This is the construc- 

tion for a vacuum type of heater, the arrangement for the 

thoroughfare type would be slightly different and will be 
discussed later in another design. A 

The suction to the condenser will be discussed next. 

The total amount of water to be passed through this line 

for both condensers will be found as follows: Sinee this 

part of the work shoulée be designed for full capacity we 

may assume the pipe to be large enough to eare for, say, 

2,000 Kw. 

Then, 2,000 * 22 — 44,000 pounds steam to be con- 

densed per hour. 44,000 « .002 — 88 gallons per minute. 

Since the condenser will ‘handle the condensed water up to 

within two degrees of the vacuum temperature, each pound 

of condensing, or cooling, water will convey the following 

amount of heat away. The initial temperature of the 

cooling water is 80 degrees (see first section) final temper- 

ature 105 degrees (temperature of 27 3/4 inches vacuum 

= 107 degrees — 2 degrees). Therefore, each pound of 

water will convey 105 degrees — 80 degrees — 25 degrees 
temperature or 25 B.t.u. 

There is approximately 1,050 B.t.u.’s in a pound of 
steam at 27 3/4 inches vacuum, thus 1,050 -- 25 —= 42 
times as much cooling water as the amount to be cooled, or 
42 & 88 gallons = 3,696 gallons per minute. Since water 
in a suction line should not travel faster than 300 to 
350 feet per minute, we must have a 16-inch pipe for this 
line from the cold well and it must run to a point from 
which branches to the condensers may be taken. There 
should be a gate valve placed near the header so that each 

machine may be eut out without effecting the running of 
any other part of plant. If the lift is great, say, 12 to 18 
feet, it would be well to install a foot valve on the header 
in the cold well, or a check valve placed near the cold well 

in the horizontal part of header. 

The discharge line should be selected in a similar man- 

ner to the suction, except that we may figure on 400 feet 

per minute for the water velocity, and if the line is long, 

we will have to take into consideration the friction in the 

line. The line from condenser to point of discharge is not 

more than 50 to 100 feet. If we use the above mentioned 

velocity we may then neglect the friction element. 

In this section we have discussed the pipe work only in 

a general way, while in the following section we will pre- 

pare a specification covering pipe work for a plant of 
this type. 

Importance of Magnetic Quality in 
Laminae of Magnetic Circuits 

(Contributed Exclusively to ELECTRICAL ENGINEERING). 

BY JOHN G. HOMAN, RESEARCH ENGINEER FOLLANSBEE BROTHERS COMPANY. 

AST year there were mace in America more than one 

hundred thousand tons of sheet steel, and consumed 

by the electrical manufacturing industry in the production 

of dynamos, motors, transformers, instruments, ete. All con- 

cerns of consequence in purchasing such material now re- 

quire that it meet their definite electrical or magnetic speci- 

fications. Ten years ago buyers were not so particular and 

about the only specification on their electrical sheets was 

softness. It is different today; the buyer talks about a 

certain working quality, and he is thinking about his Gies; 

but he demands a certain core loss guaranty and assured 

permeability characteristics. 
Considering sheets of .019-inch thickness, which is prob- 

ably the more common gauge used, the average core loss at 

a frequency of 60 cycles and magnetic density of 10,000 

lines per centimeter square was likely more than three 

watts per pound of lamine ten years ago. Today it is 

probable that the average core loss for the same gauge of 

material is half of this amount. Most of this improvement 

has come during the last five years. 

Steel makers who have realized the trend of the electri- 

eal manufacturing business and its demands have under- 

taken the matter in a rational way. They have employed 

scientific men who could assimilate enough practical metal- 

lurgy along with their physics to produce what was wanted. 

They have installed laboratories with experimental equip- 

ment, and while some few looked askance at the proposed 

manipulations and compositions, they were broad enough to 

tolerate it. 

In this connection the writer has the personal recollec- 

tion of asking for steel—only a few years ago—in which 

the carbon content was as low as .05 per cent and the 

manganese something close to .20 per cent, and this from a 

small finely working basic open hearth furnace. At the 

time he was not only assured that such material only hap- 

pened by rare accident, but that it was considered ill luck 

and unfit for anything save scrap. Today we make our 

carbons as low as .015 per cent and manganese contents as 

low as .04 per cent, and we have learned to work it in spite 

of the woeful predictions of very practical anc well-meaning 

steel workers. 

Working together, steel makers and electricians have 

produced valuable results; they have eut core losses in half 

in a very short period of time. To appreciate in terms of 

dollars what core losses mean, consider the 120,000 tons of 

electrical sheets entering the dynamo, motor and trans- 

former making. It is safe to say that a fourth of this 

quantity is lost as scrap; this leaves 90,000 tons to be mag- 

netized and subjected to the conditions giving rise to the 

energy losses of hysteresis and eddy currents. Two watts 

per pound seems an exceedingly conservative guess at the 

average rate of energy loss for present designs and oper- 

ating conditions, yet this for the 90,000 tons of magnetic 

cireuits made last year is 1,500,000,000 Kw. hours per 
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per Kw. hour is more than $15,000,000. 

estimate of core loss cost for the average operating year ot 

last year’s electric sheet production. 

Perhaps if the improvement in the material had not 

come about, the production would not have amounted to 

120,000 tons of sheets, it might have been only half as much, 

but even then at practically double former average core 

loss, the saving based on the above liberal estimation rounds 

out to be something like $7,500,000 for each year. Of this 

saving we are almost ashamed to remind the consumer how 

little he has contributed to the advance and betterment of 

the hand that feeds him. In Fig. 1 a curve is shown, com- 

paring the core losses of present transformer steel with 

that available in 1906. : 

In the manufacture of dynamos, motors, transformers 

and the like, the production of which seems to be growing 

in a geometric proportion, there are three important active 

materials, iron, copper and insulation. Of these three, by 

far the largest opportunity for improvement rests with 

the iron. Copper has shown no tendency toward improvec 

conductivity and up to date no substitute even suggests 

itself. Insulation likely will be improved, but the economies 

to be accomplished with such improvement when compared 

with similar betterment of the magnetic circuit, are small. 

Cut the core losses in half and we will save $20,000 per 

day for each of the twenty or more years’ life of the appa- 

ratus into which it goes. I say twenty years or more be- 

cause the lower energy losses mean longer life of insula- 

tion, the deterioration of which is stimulated by the heat of 

the core losses. 

Some Practical Features of Safe Moulding 
Wiring ; 

Contribuied Eaclusively to ELecrricaL ENGINEERING. 

BY E. B. MUNSEY. 

T is now generally recognized that electrical wiring that 

makes use of wood moulding is a type of construction 

that should be discouraged and@ in its place metal mould- 

ing or approved conduit systems or even open wiring used 

instead. However, due to the fact that wood moulding 

is a part of early construction yet in use, it will be only 

possible to eliminate it in construction work gradually. 

For this reason and because such systems will be extended 

and maintained in some eases in connection with conduit 

systems, it is advisab!e to observe the best methods of in- 

stallation to reduce the fire hazard. It is not the purpose, 

therefore, of this article to treat in detail the methods em- 

ployeé in erecting wooden moulding wiring, but rather to 

eall attention to certain features in connection with this 

work that have a practical value, will probably save time 

and money for those using same and at the same time make 

a safe wiring job. 

Two methods of mitering moulding and capping at 

turns is shown in Fig. 1. The arrangement shown at | 

and Ia is the one that should be used in all cases, and is 

the only one that will be accepted by an alert wiring in- 

spector. The method shown at Ila, Fig. 1, is sometimes 

used by wiremen in an effort to save time, and while it is 

true that it Goes save time, in that the mitering is elim- 

inated, the job that it makes cannot be considered alto- 

gether safe, nor is it sightly. 

In Fig. 2 a length of moulding is shown supported to 

a fireproof ceiling with a toggle bolt and is inserted prin- 

cipally to indicate how the base should be cut at an angle 

at each splice. Where this is done the piece that rests on 

top of another one tends to support it in position. It is 

not always necessary to eut the base at an angle where 

the moulding is to be erected on a surface where it is 

possible to insert plenty of nails or serews to hold the base 

in position, but on surfaces where toggle bolts must be usec, 

whieh are rather difficult and expensive to install, consid- 

erable time can be saved by making the splice as indicated 

in Fig. 2, and a more substantial job will result where this 

method is followed. 
Where it is necessary to carry conductors, supported in 

wooden mouldings, through floors, some sort of protection 

Without Cagp/79 

With Capping 

Fig. 1. Mertruyops or Maxine Turns. 
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other than the moulding must be provided above and 

through the floor. One method of disposing of the con- 

ductors in such a ease, is indicated in Fig. 3, where a 

home-made “kick-plate’ is shown. The “kick-plate” is 

merely a wooden box, which should be provided with a 

cover, although no cover is shown in the illustration. This 

box surrounds the heads of the porcelain tubes through 

which the conductors pass. The tubes must extend from 

above, entirely through and to below the floor. The “kick- 

plate” should be constructed of boards not less than %-ineh 

thick. Metal “kick-plates” manufactured especially for 

the purpose can be purchased, and it is probably cheaper 

to use these manufactured plates than a home-made one, 

where they can be purchased. In the event, however, that 

the manufactured article is not available, a home-made one, 

built as indicated, will give satisfactory service. 

Another method of carrying conductors otherwise sup- 

ported in moulding, through the floor, is shown in Fig. 4. 

In this arrangement the conductors are protected by a 

length of iron pipe, which extends entirely through the 

floor and 6 inches above and below it. The conductors, 

where they pass through such an iron pipe, must each be 

eneased in a length of cireular loom, extending in one 

Side Wo// 
a 

Cover 
Should go 
on here. 

Wooden 
Kicking Block 

FI9. ae 

3. A Movuptna Kick-PLATs. 

continuous length from the moulding above the pipe to 
that below it. In the illustration quite a gap is shown 
between the end of the moulding and the pipe—the draw- 

ing being made in this way merely to indicate the presence 

of the circular loom. In practice the moulding ean ex- 

tend to and abut against the pipe. For No. 14 wire, en- 

eased in a standard circular loom, standard wrought iron 

pipe of a nominal diameter of about 1 inch would be found 

a satisfactory size. 

In placing conductors in moulding prior to the fasten- 

ing on of the capping, it is necessary to make some pro- 

vision for holding the wires in the grooves. This is par- 

ticularly true when the moulding run lies along a ceiling. 

The usual method of accomplishing this is, after the wires 

have been laid in the moulding, to drive tacks or brads 

into the base, as indicated in Fig. 5. The tacks are placed 

about every four or five feet, and are withdrawn as the 

capping is fastened in its recess. A great deal of time can 

be saved by using some form of patented moulding, like 

that, for instance, indicated in Fig. 5, this moulding having 

cuts along the sides of the wire grooves. These euts form 

small tongues of wood, which extend out along the edge of 

the top of the groove,.and will, after the wire is forced into 

the groove, hold it in position. Although the patented 

mouldings arranged with some wire holding feature are a 

trifle more expensive, in first cost, than the ordinary plain 

groove moulding, in the long run they are quite as cheap, if 

not cheaper, and are much more convenient. The reason 

for this is that the wire can be placed in these patented 

mouldings and the capping fastened on in much less time 

than is necessary with mouldings of the ordinary sorts. 

i a 
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Conductors 

Fig. 4. Iron Pirz ror Protecting Conpuirt THROUGH 

FLoors. 
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Movuupine WirinG ON Fireproor CEILING. 

One application where wooden moulding is frequently 

and conveniently used, is where it is necessary to extend 

a lighting system on a ceiling which has outlets already in- 

stalled at certain points. Fig. 7 gives an example of such 

an installation. The black cireles indicate existing out- 

lets, and the circles having crosses in them indicate the 

point at which drop lights must be installed. The illus- 

tration shows plainly how each of these drop lights are 

served from one of the existing outlets through conductors 

carried in the moulding. The shaded portion of the mould- 

ing in the figure, is what is termed “dead moulding;” that 

is, it has no conductors in it and is placed merely to give 

the work on the ceiling a symmetrical appearance. 

In extending a lighting system such as that indicated 

in Fig. 7, it is necessary for the wiremen to consider the 

capacity of the branch conductors to each outlet. This is 

necessary so that the underwriters’ allowance of 660 watts 

for each No. 14-wire branch will not be exceeded. It will 

be noted that of the eleven outlets that existed on the ceiling 

of Fig. 7, it was necessary to tap in at but four to serve 

the installation. 

In Fig. 8 is shown another example of the installation 

of “dead moulding.” In order to maintain a symmetrical 

appearance of the work on the ceiling, although but two 

outlets were installed, it was thought desirable in the case 

illustrated, to erect a symmetrical design in moulding, on 

the ceiling, inorder to have the appearance of the moulding 

installation in keeping with the other appointments of the 

room. It will also be noted that “dead moulding” was 

carried around the length and breadth of the room on 

the side wall, at the ceiling. This was necessary to render 

less conspicuous the run of moulding that had to be placed 

from the panel box along the upper corner of the room, to 

a point over the middle of the door. 

In high class moulding installations, like that described 
in connection with Fig. 8, it is often desirable to use 

wooden moulding for fancy cappings. Two satisfactory 
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designs are given in Fig. 9, and a picture moulding cap- 

ping, such as that which was carried around the upper 

corner of the room of Fig. 8, is shown at the right-hand 

of the illustration. This picture moulding capping con- 

sists of base of the ordinary sort, but in the groove of it 

is fastened a moulding having at its upper edge an en- 

larged portion, over which metal picture hooks can engage. 

Mouldings and cappings of hard wood, such as oak, 

cherry, or mahogany, can be purchased and are frequently 
used in fine work. Mouldings made of pine, oak, or any 

of the more common hard woods, cost in a general way, 

about twice as much as the bass wooe or white pine mould- 

ing that is ordinarily furnished. 

One of the most convenient applications of wooden 

moulding, is its use in combination with flexible tubing 

(circular loom) or flexible steel armored cable, for finished 

building wiring. In Fig. 10 is shown an illustration of 
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such an application of moulding. In the hall (Fig. 10) 

the conductors are carried in moulding supported on the 

ceiling, and the runs to the outlets are made with flexible 

steel armored conductors, which are fished from the hall to 

the outlets in the rooms. If circular loom is used in con- 

nection with the moulding, it is not necessary to provide 

steel or iron outlet boxes in which to splice the conduc- 

tors carried in the loom to those carried in the moulding. 

Where flexible steel conduit or steel armored conductors 

are usec, it is necessary to provide a steel or iron box at 

the point where the steel armored conductors join the 

moulding conductors. The splice between the two must be 

made in one of these metal boxes. Usually the construe- 

tion of a finished building is such that it is inconvenient 

to fish continuous conductors in the ceiling above the hall 

and into the rooms; hence a combination arrangement like 

that indicated in Fig. 10 is often desirable. The mould- 
ing in the hall looks quite well enough, while in the rooms 

all of the wiring is concealec. It is very easy to fish the 

conductors from the hall to the rooms if the ceilings are 

furred. 

Another application of moulding wiring in a finished 

building, is that indicated in Fig. 11, where conductors 

are carried around a base-board in moulding, and fished 

from the base-board to side wall outlets. In Fig. 11 the 

conductors within the walls are shown encased in circular 

loom, hence there is no necessity for metal splice boxes 
at the point where the loom conductors join the moulding 

conductors. 

As suggested in a preceding paragraph, some sori of 

a metal splice box is necessary where conductors from 
conduit join those carried in moulding. A very convenient 

moulding, conduit junction box is shown in Fig. 12. One 

of the virtues of the appliance shown is that it is very 
compact, as it occupies much less space than the ordinary 

pressed steel, conduit outlet or splice box. Another ad- 

vantage of the fitting shown in Fig. 12 is that the mould- 

ing can be sawed off square, as can the capping. Each of 

these can be fitted to the porcelain ends of the junction 
box without its being necessary to do any unusual cut- 

A ting on the moulding. 

Convenient forms of moulding rosettes and receptacles 

are shown in Fig. 13-a-b-c. It will be noted that it is not 

necessary to cut the base in order to install these fittings. 

This feature is not true of all the moulding fittings on the 

market, and as the elimination of unnecessary cutting saves 

considerable time, the purchaser should be careful to select 

moulding receptacles and rosettes of types similar to those 

indicated. It will also be noted that the capping is eut 

off square and that it abuts directly against the porcelain 

cap of the rosette or receptacle. The rosette fitting, Fig. 

13-a, is used where a drop cord is connected to moulding 

encased conductors. The cord extends through the hole in 

the cap and is connected to the conductors by binding posts 

carried on the porcelain base. The fitting of Fig. 13-b is 

similar, except that it shows a receptacle rather than a 

rosette. The inclined receptacle of Fig. 13-c can be used 

effectively in show window and show ease lighting. It is 

compact and provides a position of the incandescent lamp, 

that is frequently necessary in the lighting applications 

indicated. 

Sub-bases must be used to support switches in mould- 

ing work. They may be made of hardwood, or they may 

be omitted if the construction of the switch is such that 

it is approved for mounting directly on the moulding. 

Switches of a construction approved for moulding wiring 

without the use of sub-bases are rather special, hence are 

not carried in stock by supply dealers as frequently as 

are the standard snap switches. Standard snap switches 

supported on suitable bases are most frequently used. 

Fig. 14 shows some of these bases. In Fig. 14-I is shown 

the details and the application of a wooden switch block for 

moulding wiring, that any wireman can construct for him- 

self. The base is merely a square block of wood, with two 

grooves cut in it, and two holes bored from each end into 

the grooves, to provide for the admission of the conductors. 

It is possible to so make the block that the longitudinal 
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grooves extend its entire length, eliminating the necessity 

for the holes, but this construction does not provide a 

sightly installation, because the switch will not cover the 

grooves at the ends, hence the conductors will be exposed at 

these points. At II and III, Fig. 14, porcelain switch 

blocks for moulding work are shown. These are regularly 

manufactured and are much cheaper, in the long run, than 

home-made wooden blocks. The wooden block is described, 

however, because conditions ‘are such oceasionally that 

porcelain ones cannot be obtained. The porcelain box 

shown at III is used at intermediate points in a moulding 

run and that shown at II is used at the end of a run. 

Where fixtures are served by conductors carried in 

moulding, the fixtures must be supported on a suitable 

wooden block, as shown in detail and in section in Fig. 15. 

The block not only provides a substantial support for the 

fixture, but it also constitutes a backing for the canopy. 

The conductors from the moulding can be carried through 

holes bored or grooves cut in the block, rendering it un- 

necessary to cut the canopy for the admission of the con- 

ductors. A crow-foot should, as shown in Fig. 15, be used 

to support the fixture stem. The crow-foot is fastened to 

the block with wood screws. 

One application for window lighting is also suggested 

in a preceding paragraph. Another application is given 

in Fig. 16, where the moulding is carried along the top 

portion of the window frame. Suitable window lghting 

reflectors can be used in such an installation, in connection 

with moulding receptacles. If the reflectors are selected 

properly, and the incandescent lamps are of the proper 

candle power, and spaced effectively, an extremely good 

window lighting installation can be installed at very low 

cost. It is frequent-y desirable in installations of this sort 

to “make up” the moulding complete with the receptacles, 

in the shop. This can often readily be done by making 

measurements of the window that is to be lighted. After 

the lengths of mouldings have once been assembled and 

taken to the job, they can be installed with a relatively 

small labor cost. 

Inspection and Tests of Electrical Machinery 
(Contributed Exclusively to ELectricAL ENGINEERING). 

BY HUGH T. WREAKS AND R. L. SHEARER OF T. E. I. 

Section 2. Tests on Rotary Converters. 
HE tests usua’ly made on rotary converters are no load 

and full load phase characteristics, pulsation test, no 

load and full load ratio, saturation, core loss, D. C. and 

A. C. starting tests ané heat run (full load and overload). 

Taking the ratio of the A. C. volts to the D. C. volts is 

important. The rotary may be driven from the A. C. or 

the D. C. end. It is the usual practice to use two A. C. 

voltmeters and two D. C. voltmeters on this test so as to 

check the accuracy of the instruments. The ratio is taken 

at no load and full load. During the test the D. C. voltage 

is held constant and the A. C. voltage read between rings 

1-3 on a 2-phase, and 1-4 on a 6-phase machine. The 

standard shunt wound rotary has nearly a constant ratio 

of A. C. to D. C. volts, and any fluctuation in the A. C. 

supply shows direevty on the A. C. voltage delivered. 

PHASE CHARACTERISTICS. 

The most satisfactory way, to run a no-load phase char- 

acteristic is to use two rotaries, the one under test run as a 

rotary by the other run inverted with a D. C. loss supply. 

Holding the speed constant by varying the speed of the 

inverted machine, the D. C. volts being held constant by 

the volts of the loss supply. With the field excitation of 

the rotary reduced to the lowest limit, read the A. C. 
amperes and volts and D. C. amperes and volts field. The 

speed and D. C. volts are held constant throughout the 

test. Increase the field current of the rotary by small 

steps, reading as above. The A. C. amperes input will 

BUREAU. 

decrease until the minimum input point is reached, they 

will then increase. The field strength should be increased 

until they have about half the value of full load current of 

the converter. Full load phase characteristic is taken in 

the same manner as the no-load phase characteristic. The 

D. C. volts are held constant at normal rating and the 

amperes output constant at full load value. The strength 

of the field is varied through as nearly as possible the same 
range as used for no load. 

Readings taken: A. C. volts, A.C. amperes, D. C. 

volts (held constant), D. C. amperes output (helé con- 

stant), D. C. volts field, D. C. amperes field. Speed 
held constant. 

D. C. AND A. ©. STARTING TEST. 

_ In the starting test from the A. C. end the converter 

at starting is similar to a transformer and the induced 

voltage in the field may be very high. In all cases, there- 

fore, the field connections must be opened in at least two 

places to keep the induced voltage within safe limits. A 

potential transformer and voltmeter should be connected 

across one or two field spools and a reading taken of the 

induced voltage in the field. Starting test should be made 

from several positions of the armature with respect to the 

field. A seale should be laid off into equal parts, a point of 

reference being marked on the field spool opposite to which 

the marked position of the armature is placed for the suc- 

cessive starts. Having point No. 1 opposite the reference 

point, the A. C. switches should be closed and a moderate 
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field put on the alternator (from which the rotary gets its 
power) sending about one-half normal load current through 
the rotary. Read volts and amperes in the various phases. 
It is impracticable to read all phases at once during start. 
Put ammeter into that phase which showed the highest cur- 
rent, and the voltmeter across the phase which indicates 
the highest voltage so as to get the maximum readings at the 
instant of starting. Increase the field of alternator until 
armature begins to revolve, then volts and amperes input 
and induced voltage on the field should be read. The voltage 
should then be held constant until the rotary reaches syn- 
chronism, the time required to reach this point from the 

start being noted. Readings should be taken on all phases 

of volts and amperes after the rotary has reached synchron- 
ism. It should then be shut Gown, the armature brought 
to position No. 2, and the test repeated. 

Starting test from D. C. end. The rotary should be 

separately excited with a field current corresponding to 

that for no load at minimum input, unless it is desired to 

use full field. The voltage across the armature shoulé be 

brought up gradually by increasing the field on the gen- 

erator delivering the power until the armature begins to 

revolve. The voltage should then be steadily increased at a 

rate which will bring the converter to normal speed, approx- 

imately in a definite time, and when this time is found, 
test should be repeated once or twice. 

The core loss on rotary converters is similar to that on 
D. C. machines. 

SATURATION ON ROTARY CONVERTERS. 
Careful readings should be taken of the D. C. voltage 

as well as the alternating current voltage between all phases 

with the field strength giving normal voltage. The phase 

voltage must be closely balanced. Generator or motor sat- 
uration can be made on a rotary converter. (This test as 

well as core loss test was taken up in a previous article). 

PULSATION TEST. 
This test is sometimes taken on converters. The rotary 

converter is very sensitive to change in line conditions, ex- 

cessive line drop or speed change of the generating unit. 

Line drop will start a rotary pulsating. Once started, the 

_ pulsation generally increases rapidly until the rotary falls 

out of step or flashes over. Tests for pulsation consist of 

putting a resistance per phase between rotary and generat- 

ing alternator. The drop through this resistance corre- 

sponds to line drop. The machine running in syenhronism, 

self-excited and with field adjusted to give minimum input 

unéer rated conditions, observe the D. C. voltage of the 
'machine. Any slight pulsation will show by the instru- 

‘ments at once. With the field current reduced to about 

one-half minimum input value, watch for pulsation. Next, 

adjust field to the minimum input value and again watch 

for pulsation. If no pulsation develops with the high line 

drop under these conditions, the machine is O. K. 

NORMAL AND OVERLOAD HEAT RUN. 
Before starting normal heat run, the shunt field should 

be divided into at least four sections to protect the field 
_ when starting from the A. C. end, otherwise a high voltage 

‘is induced in the field at starting. Provide for reading am- 

the A. C. volts are normal, close the field switch, 7. e., 
used to split up the field. If then, after closing the field 
switch, the brushes spark, the residual magnetism left in 

the poles by the induced voltage at starting is of the wrong 
polarity. To remeécy this, reverse residual polarity by 
opening the alternator field circuit, then close this circuit 
and bring rotary back to synchronism, doing this several 
times, if necessary, until the field builds up in the right 

direction. Before putting on normal load heat run, read 

the currents in each phase to see that they are not un- 

balanced. If the current does not vary over one per cent, 

no load and full load phase characteristics should be taken. 

After setting the brushes on D. C., and for best commuta- 

tion, the normal heat run is put on rotary. During this 

heat run, hold full load D. C. amperes and volts constant 

with minimum input field current. The load is kept on un- 

til temperatures are constant. At end of run temperatures 

must be taken on all parts of rotary, and resistance meas- 

urements of armature on A. C. end and field taken. 

On an overload heat run, after determining the heat 

run required for minimum input the overload phase char- 

acteristic, hold this current and the D. C. volts and am- 

peres as on normal heat run. This run is usually kept on 

for two hours and then rotary shut down and temperatures 

taken on all parts of machine and resistance of armature 

A.C. end and field. Before putting on the overload heat 

run, rotary should be run for some time to heat up. 

These tests, as outlined, cover the salient points and 

indicate what may be accomplished in the way of inspection 

and tests to see that a rotary converter’s characteristics are 

obtained as specified. 

German Electro-Technical Industry. 

According to a report issued by the German Union of 

Electro-Fechnical Manufacturers, the year 1912 was a good 

one for the industry, the marked increase in the adoption of 

electricity for lighting and power purposes reflecting itself 

in inereased turnover by most members of the union. 

Profits, however, chiefly owing to the advance in metal 

prices, were not always satisfactory. The union includes 

almost all the German electrical companies outside the A. 

E. G. and Siemens Schuckert groups. Makers of motors 

were well employed, but unfortunately it was only possible 

to obtain better prices for those of upward of 5 horsepower. 

The cable branch of the industry had little reason to com- 

plain, for owing to t.e efforts of the Cable Cartel prices 

were brought to profitable levels. Foreign competition was 

very keen. Prices of insulated wire, which were very un- 

satisfactory in 1911, were improved, producers coming to 

a price agreement, Toward the close of 1912 a price cartel 

was formed with regard to insulating tubing, the manu- 

facture of which had become quite unprofitable. There was 

a slight improvement in the are-lamp trade owing to the 
introduction of new and improved types, but the incandes- 

The German tax cent lamp trade left much to be desired. 

on lighting apparatus is seriously handicapping both the 

home and foreign trade. Owing to the customs practice in 

the United States and Canada of including the German 

lighting tax as part of the basie price on which to impose 

their own ad valorem import duty, it is now proving quite 

impossible to export German electric lamps to these markets, 

 peres and volts armature A. C. amperes and volts arma- 
ture, amperes and volts field D. C. and speed of driving al- 

ternator. To start rotary close the A. C. line switch and 

field of the driving alternator, increase the field strength 

of alternator and keep close watch on A. C. line current. 
After starting, as soon as the A. C. current drops to the 
minimum value, showing the rotary is in synchronism, and 
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Tests to Determine Economy of Combustion 
Contributed Exclusively to ELECTRICAL E'‘NGINEERING. 

BY E. H. TENNEY, M. E. 

Section 2. Furnace Losses and Functions of the 

Boiler. 

NG of the funetions of combustion are intimately related 

to the amount of air supplied. Where large amounts 

of coal are to be burned a large amount of air must be 

supplied, hence high-grade coals usually require higher 

drafts, For each different kind of coal there is some par- 

ticular difference in air pressure between the under side of 

the grate and the upper side of the bed of coals which will 

give the best general results with the fire. The curves in 

Fig. 4 illustrate this to some extent. 

The working out of the conditions above noted must be 

accomplished by experiment and are probably most satis- 

factorily determined by repeated tests on the flue gases 

under each set of conditions. For this purpose the (CO,) 

instruments noted above may be of great service, especially 

when usee in connection with recording draft gauges, Fig. 

5, recording pyrometers, Fig. 6, and capacity flow meters, 

Figs. 7 and 8. 

In following out the investigation one series of obser- 

vations should be made by feeding a given size and grade 

of coal to the furnace at a certain rate, noting all of the 

conditions, including horsepower output and quality and 

temperature of flue gases. Another series of observation 

should then be made after making a change in the quality 

or size of the fuel. The (CO,) content of the flue gases in 

connection with the capacity output of the boiler furnish 

a sure guide as to which of the kinds or sizes of coal are 

being consumed under conditions of highest economy. 

Again, coal qualities and sizes may be maintained constant 

and changes be made in the thickness of the bed of coal and 

in the rate of feeding, and again the capacity output, and 

the (CO,) along with temperatures and drafts will indi- 

eate most economical combustion. In cases where an in- 

sufficient supply of air is being admitted to the furnace the 

(CO,) will tend to remain high, but the lowering in fur- 

nace temperature and boiler output along with a sudden rise 
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in the furnace draft will be positive indication of the in- 

efficient condition existing in the furnace. 

With a few instruments such as those mentioned above 

the engineer is able to size up the conditions of highest 

operating economy without resorting to a long series of 

evaporative tests. The steam flow-meter, the indicating and 

recording type of which were mentioned above, has re- 

cently been perfected by the General Electric Company and 

is an instrument which is of great value to the engineer in 

his boiler room investigations. This shows the horse- 

power output of the boiler at all times and indicates how 

effectively the heating surface of the boiler is absorbing the 

heat which is being produced in the furnace. With the 

aid of this testing equipment it is only necessary that the 

coal which is burned during a given interval of time shall 

be weighed and a subsequent test made of its calorifie value 

and proximate analysis, in order to obtain a complete record 

of the economy and operating efficiency of the boiler and 

furnace for each set of conditions under which it is de- 

sired to run. 

One of the features which from an operating stand- 

point detracts from the value of a complete boiler test in 

which the coal, water and ash are carefully weighed and 

where great care is used in firing, is the fact that the test 

is not being conducted under ordinary conditions of opera- 

tion and that the fireman and everyone connected with the 

Fic. 5. A Recorping Drarr GAUGE. 
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equipment is using more than ordinary care. With a good 

set of recording instruments the engineer is able to con- 

duct a test under the actual conditions of ordinary opera- 

tion, possibly without the knowledge of the fireman, the in- 

struments giving him an accurate record of all conditions as 

they have been developed during the day’s run. On the 

basis of observations made during such conditions, methods 

of operation may be worked out which will give greatest 

furnace economy and boiler efficiency for each hour of the 
day. 

FURNACE LOSSES. 
In addition to the considerations of air supply and 

favorable combustion, tests for furnace economy should be 

made. These include an investigation of those losses which 

decrease economy and a determination of the necessary ad- 

‘justments of furnace conditions which will bring those 

Fig. 6. A Recorpinc Pyrometer. 

losses to their lowest terms. ‘The losses which take place 

in a furnace may be investigated at three points: 1—In the 

heat carried away in the flue gases. 2—In the coal which 

has not burned, but has gone into the ash pit. 3—In radi- 

ation—Heat not dissipated from these causes may be con- 

sidered as being taken up by the boiler. 

(1) The amount of heat carried away by the flue gases 

may be determined by multiplying the weight of the flue 

gases by the difference in temperature between the air en- 

tering the furnace and the gases leaving. The weight of 

the flue gases is the weight of the fuel, less the ash and 

unburned coal, plus the weight of air supplied. For one 

pound of fuel, using Kent’s formula, the weight of the 

flue gases will be W = 3.032 [N/(CO, + CO)] x C+ (1 
— A). Where A is the propotrional part by weight, of ash 

in the fuel. C the proportional part, by weight, of carbon in 

the fuel, thus the British thermal units carried away by the 

flue gases per pound of coal will be: B. t. u= .24 «& W (T 

—t). Where .24 is the specific heat of the flue gas. T = 

the temperature of the flue gas. t — the temperature of 

air supplied to the furnace. The flue temperatures may be 

readily determined by the use of indicating or recording 

pyrometers. 

Where excessively high flue gas temperatures are found 
with good (CO,) and every indication of good combustion, 

an examination of the boiler baffles for leaks may show the 

cause of the trouble. Such “short circuits’ tend to in- 

Fig. 7. Rucorpine Steam Firow Merer Wire Avromatic 

PRESSURE COMPENSATING Device. 
crease the flue temperatures greatly and reduce the furnace 
economy. 

(2) The amount of unburned fuel in the ash is de- 

termined by obtaining a representative sample of the ash 

extending over a certain interval of time and testing for 

its heating value. A close approximation of the heat units 

lost in this manner may be gotten from an approximate 

analysis of the sample which shows the percentage of com- 

bustible matter which it contains. The heat units lost in 

the ash will bear nearly the same relation to the heat units 
supplied in the coal as the combustible portion of the ash 

bears to the original coal. For example, if the ash from 

a coal whose proximate analysis shows 18% ash and 11,000 

B. t. u. is found to contain 20% combustible, this would 

represent 3.6% of the combustible matter of the coal. The 

heat lost would then be represented roughly by 3.6% of 

11,000 or 396 B. t. u. per pound of coal burned. This 

loss if excessive calls for more care in the regulation of 

fires, inasmuch as the trouble can usually be traced to the 

carrying of fires too “long.” The quality of the ash from 

an efficiently operated power station will vary according to 

the quality of the coal burned. Bituminous coals of 18% 

ash will usually be found to leave a residue which contains 
from 16% to 18% of combustible. 

(3) The radiation loss is seldom measured and usually 

composes a large part of the item called “unaccounted for” 

which enters into the complete heat balance of a boiler. 

The amount of radiation depends upon the surface exposed 

and the kind of insulating material used in the boiler set- 

ting. It also depends upon the temperature and efficiency 

of the fires, the higher furnace temperatures causing a 

greater loss. 

FUNCTION OF THE BOILER. 
The function of the boiler is to absorb the heat which 

has been liberated from the fuel in the furnace. The 

amount of heat which a boiler can absorb in a unit of 

time depends upon three things: 

First, the difference in temperature between the water 

within the boiler and the hot gases impinging upon the 

heating surfaces without. Second, upon the quantity of 

those gases. Third, upon the ability of the material which 

separates the water from the hot gases to conduct the heat 

from the one to the other. 
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A boiler. operating under 175 pounds steam pressure 

will contain water at a temperature of 377 degrees Fahen- 

heit, obviously only that portion of the heat generated in 

the furnace which is above 377 degrees is available for ab- 

sorption in the boiler, provided the heating surfaces are in 

the most favorable condition for the transmission of the 

heat. In other words, in a furnace which develops a tem- 

perature of 2,500 degrees Fahr. from an air temperature of 

60 degrees Fahr. (377 — 60) or 317 B. t. u., or 12.68% 

of the heat developed cannot get intothe water of the 
boiler. The investigation of these conditions of maximum 

heat transmission: must be made at three points; namely, 

as to the efficient contact of gases and heating surfaces; as 

to the presence or absence of substances which are heat 

insulators both within and without the tubes; and as to the 

proper circulation of water in the boiler. 

Sacra tel 

Fig. 8. Inpicatinc Steam FiLow Merer. 

Tests for determining the efficiency of the contact of 

hot gases and heating surfaces are accomplished by tem- 

perature and draft readings throughout the boiler passes. 

A series of temperature readings may be taken by means 

of a pyrometer at consecutive points along the path of 

the hot gases, and any irregularity noted in the gradual 

drop in temperature through the passes will indicate the 

presence of leaks in the baffling. These leaks act as short 

cireuits preventing a portion of the gases from proper con- 

tact with the heating surfaces, the heat escaping to the 

stack. In this manner points at which eddies and dead 

ecrners occur in the passes (especially in the case of hor- 

izontally baffled boilers) may be detected and very often, 

by slight changes in the position of the baffles, remedied 

with a definite increase in the efficiency of. the heating sur- 

face at these points. Similarly an investigation of the 

force of the draft at various positions throughout the set- 

ting is very definite indication of the condition of the set- 

ting through which the hot gases are passing. 

The avoidance of heat insulating materials both on the 

wet and the dry sides of the heating surface is the most 

important consideration in connection with the efficiency of 

the boiler as a heat absorbing medium. On the wet side 

of the heating surface seale must be prevented from form- 

ing. If some scale is unavoidable, the soft carbonate scales 
are preferable, as their porosity permits the water to pen- 

etrate through to the metal surfaces, thereby preventing 

them from heating up to the same extent as in the case with 

the metal beneath the hard sulphate scales. Aside from 

the decided loss in efficiency from the presence of scale in 

boiler tubes, a real danger exists in the temperature to 

which the metal of the tubes may be raised. Two tests of 

a series by Stomeyer and Baron in discussing this subject 

in “Engineering,” (Dee. 25, 1903) were upon boiler tubes 

with and without scale and were as follows: 

Flame Swept Tubes. 

With no scale With YQ” scale 

Temperature of Flame.... PEDRIE? {i 2484° F, 

Temperature of Metal..... 396° F 630° F. 

Percentageof total heat 

transmitted to water.... 19.8 17.5 

The temperature of the metal being inereased 234 

degrees and the evaporative power of the tubes being re- 

duced 11.61 per cent due to the scale. 

A similar laboratory test conducted by the writer upon 

a clean, empty 4.inch boiler-tube and upon the same tube 

coated its inner surface with a thin film of graphite paint 

showed a decrease in the transmission of heat through the 

tube of 9.0 per cent due to the graphite paint. An increase 

of 24.5 per cent in the temperature of the metal was neces- 

sary in order to give the same temperature at the center of 

the tube as that obtained at the center of the clean tube. 

Investigations of boiler efficiency may well include a careful 

inspection of the inner surfaces of the boiler from time to 

time. 

On the dry side of the heating surface, investigation 

should determine the efficiency of the flue blowing apparatus 

which is supposed to keep the soot and fly-ash removed from 

the top of the tubes. These substances are very effective 

in lowering the heat absorbing ability of a boiler. Equally 

effective as a heat insulator is an accumulation of slag upon 

the bottom of the tubes nearest the fire. 

An interesting method of testing for cireulation of water 
in a boiler has been devised and used in connection with 

tests made by the United States Geological Survey in their 

boiler investigations during the World’s Fair in St. Louis 

(Bulletin No. 325). This consists in a small copper shaft 

carried through a gland in a hand hole plate, across the 

water leg and into the boiler tube. On the inner end of the 

shaft a small propeller is mounted which is caused to re- 

volve by the water as it circulates in the tube. Each revo- 

lution of the indicator makes an electric contact on a 

small glass drum mounted on the shaft and this is made 

to energize the receiver of a telephone instrument. By 

counting the revolutions of this instrument under a great 

variety of boiler operating conditions they have estab- 

lished the interesting fact that the circulation of water in 

a boiler does not increase in proportion to an inerease 

in capacity. Consequently at the higher capacities the 

temperature of the heating surfaces is higher because of 

being covered to a greater extent with steam bubbles. The 

effective heating surface is thus diminished and the availa- 

ble heat for the boiler (and consequently the over-all effi- 

ciency) is less. 

From the above it is evident that the importance of 

good circulation is great especially in boilers which are to 

be operated steadily above their rating and where the dis- 

engagement of the steam from the water surrounding it 
must be rapid. 



Jury, 1913. ELECTRICAL ENGINEERING 323 
(Formerly Southern Electrician) 

The Lighting of the Panama-Pacific Exposition in 
1915. 

The advance information that has been given out in 
regard to the lighting of the Panama-Pacifie E'xposition 

in 1915 seems to indicate that something unusual, not to 

say revolutionary, in exposition lighting is planned. One of 

the foremost illuminating engineers in this country, Mr. 

W. D. A. Ryan, has charge of the work, whose reputation 

in regard to all fields of lighting, especially spectacular ef- 

fects and general illumination such as he accomplished at the 

New York Hudson-Fulton Celebration, is assurance that the 

plans now announced only indicate in a meager way what 

is to be actually realizeu through the proposed schemes of 

W. Dz. A. Ryan, Intuminatine ENGINEER, PaNnama- 

Paciric Exposition. 

lighting. The fact that the main characteristics of the illum- 

ination will be secured through direct and indirect means, 

lends decided interest. There will be no outlined lighting 

of buildings with incandescent lamps, yet through the direct 

and indirect principles, the architecture of the important 

buildings will stand out at night in detail equal to that of 

daytime. 

In a recent issue of the Sunset Magazine, Mr. Ryan com- 

ments upon the lighting of the exposition as follows: “Deep 

in the lagoons and carefully placed water-spaces, will ap- 

pear the perfect and complete reflections of ‘the briliant 

walls and towers of the exposition, not striped with lines 

of light on areas of shadow, but glowing in all the radiant 

eolors and contrasting surfaces which architect and seulp- 

tors and colorists have created for them. And high’ upon 

battlements and turrets, the flags of all nations that have 

met together in this great festival will not be lost against 

the night sky, but will be brought out in full value. There 

will be electrical fountains, but no water will flash in them. 

Instead, smoke and steam, much superior media for such 

effects, will be sent into the air and turned to glory by the 

rays from a mighty scintillator. 

“Tt is planned to have a huge locomotive mounted on a 

steel turn table which will develop power sufficient to send 

it eighty miles an hour. From this machine, columns of 

smoke and steam will be sent against the sky and brilliant- 

ly illuminated, and contrasting delicately with these geysers 

of color, providing experiments now being made prove suc- 

cessful, thousands of giant soap bubbles will be sent soar- 

ing into the sky with rays of light wpon them to give them 

the iridescenee of insects’ wings. 

“In the courts the mural paintings will be lighted by 

concealed lamps set into pillars, a special tubular lamp 

having been perfected for the fluted columns. Where the 

lighting of the buildings is direct, a dense globe will be used 

and the intrisic brilliancy of the lamp reduced to the point 

where it may be looked at directly without injury to the 

eye. This is a very important thing in exposition lighting, 

for the exposition visitor is there to keep his eyes open and 

any exposed brilliant source is sure to lead to headaches and 

consequent irritability. 

“Jewels made of glass of a special cutting for different 

distances and effects are to be used wherever they add to 

the beauty of an architectural line or surface of a seulptored 

form. This faceted glass, pure white or blackened with 

color to imitate any precious stone, will be mounted upon 

delicate springs so that the least vibration from wind or 

machinery or even tramping of feet may set them flashing. 

As an example of the use to which these jewels may be 

put, we may take the role of seraphic figures which is to 

surmount the colonade about the main court, the Court of 

Sun and Stars. These figures will be fourteen feet high 

and the head of each will be crowned with a star measuring 

four feet across. These stars will be studded thickly with 

jewels. In such a heroic group as that which will crown 

Layouv oF PANAMA-Pactric Exposition In 1915. 
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the West entrance of the main court, a group symboliz- 

ing the East and containing an elephant bearing an Indian 

prince in all the splendor of the Durbar, these jewels 

added to the color of the sculpture will supply magnificence. 

“A great scintillator will be mounted on the main axis 

of the exposition, about five or six hundred yards out in the 
water. It will be placed on a barge anchored in the bay 

and sixty trained men will be required to operate the 

lights. It will go through an evolution of color throwing 

gorgeous auroras into the sky. A spread of these colors 

will be visible all over the bay and on clear nights will be 

visible in the sky for forty or fifty miles. The illustration 
shown ‘here gives an idea of the layout of the exposition 

and the scintillator mentioned.” 

Convention of Electrical Development Society. 

As announced in the June issue of Electrical 

Engineering, the first annual convention of the Elec- 

trical Development Society was held at the Hotel Sher- 

man, Chicago, on June 2, the first day of the N. E. L. A. 

convention. From the report of the secretary it was learned 

that the society now thas 181 members. It was also 

learned that $110,000 has been pledged for the support 

of the work of the society, also that of the $20,476 ad- 

vanced by the directors of the society, $8,665 has been 

spent in organizing the work. 

At this meeting by-laws were adopted whereby elec- 

trical manufacturing companies can become members and 

their membership not indicate directly their annual revenue, 
An amendment also provided for the presence of at least 

seven members of the board of directors to constitute a 

quorum. 
At the close of the convention, the following executive 

officers were re-elected: President, Henry L. Doherty, New 

York City; first vice-president, W. H. Johnson, Philadel- 

phia; second vice-president, W. E, Robertson, of Buffalo; 

third vice-president, A. W. Burchard, of New York; fourth 

vice-president, Ernest Freeman, of Chicago; fifth vice- 

president, J. Robert Crouse, of Cleveland; general mana- 

ger, J. W. Wakeman, of New York, and secretary and 

treasurer, Phillip S. Dodd, New York. 

Annual Convention of Illuminating Engineering 
Society. 

At a meeting of the Convention Committee of the I- 

luminating Engineering Society held in Pittsburg, Friday, 

May 16th, it was decided to hold the next annual convention 

in that city during the week of September 22. The con- 

vention committee consists of C. A. Littlefield, New York 

Edison Company, chairman; P. §. Millar, Electrical Testing 

Laboratories, president of the Society; H. S. Evans, Mac- 

beth Evans Glass Company, Pittsburg, Pa.; W. A. Donkin, 

contract manager of the Duquesne Light Company, Pitts- 

burgh, Pa.; D. McFarlan Moore, Geueral Electric Company, 

Harrison, N. J.; M. C. Rypinski, Westinghouse Electric 

& Mfg. Co., New York; C. J. Mundo, General Electrie Com- 

pany, Pittsburgh, Pa.; J. C. McQuiston, Westinghouse 

Electric & Mfg. Co., Pittsburgh, Pa.; W. R. Serrill, United 

Gas Improvement Company, Philadelphia, Pa.; S. B. 

Stewart, Philadelphia Company, Pittsburgh, Pa.; T. J. 

Pace, Westinghouse Electric & Mfg. Company, Pittsburgh, 

Pa.; and Prof. H. S. Hower, Carnegie Technical Schools, 

Chairman of the Local Section of the Society. 

W. A. Donkin, of the Duquesne Light Company, was 

selected as chairman of the local committee on arrangements 

which will have charge of the convention. J. C. MeQuiston, 

of the Westinghouse Electric & Mfg. Company, was ap- 

pointed chairman of the Publicity Committee and will make 

all arrangements for advertising the convention. It is ex- 

pected that several hundred engineers from all parts of the 

country interested in lighting in its various forms will be 

present, and the program, details of which have not as yet 

been compiled, will consist, in addition to the technical ses- 

sions, of a reception and dance, several excursion trips and 

visits to the various industries in Pittsburgh. 

Convention of Ohio Electric Light Association. 

The nineteenth annual convention of the Ohio Electric 

Light Association will be held at the Breakers Hotel, Cedar 

Point, Ohio, on July 15, 16, 17 and 18. 

The first session will consist of the address of the presi- 

dent; report of the officers; and an address and demon- 

stration on “Cooking by Unity Load Factor Ranges,” by 

Matthias Turner, of the Cleveland Electric Illuminating 

Co., of Cleveland, Ohio. The second session on Wednes- 

day, July 16, will be known as “Commercial Day.” The 

papers will be: “Retention of Business of Dissatisfied Cus- 

tomers,” by Thos. F. Kelly, of the Dayton Power and Light 

Co., Dayton Ohio; “New Busniess,” by J. E. North, of the 

Springfield Light, Heat and Power Co., of Springfield, Ohio; 

“New Applications of Electricity as an Adjunct to New 

Business,” by Prof. F. C. Caldwell, of Ohio State Uni- 

versity, Columbus, Ohio; and “Means of Developing and 

Diversifying the Present Load,’ by H. E. Armstrong, of 

Tri-State Railway and Electric Co., of East Liverpool, 

Ohio. Third session, on July 17, address by S. G. McMeen, 

president of Columbus Railway and Light Co., of Colum- 

bus, Ohio, on the subject, “The Human Equation.” “Report 

of the Meter Committee,’ by A. H. Bryant, of Cleveland 

Electric Illuminating Co., of Cleveland, Ohio. “Report of 

Long Distance Transmission Committee,” by M. H. Wagner, 

of The Dayton Power and Light Co., of Dayton, Ohio. 

Fourth session, on July 18, address by Jas. V. Oxtoby, 

counsel for the Edison Illuminating Co., of Detroit, Mich., 

on the subject of “Franchises.” “Illumination as a Com- 

mercial Plant,” by A. M. Seegear, of Toledo Railways and 

Light Company, Toledo, Ohio. 3 

Hearts and Electricity. 

Hearts are strange things. Ever ace one? Dark red. 

About acorn shaped. Flabby? Yes—that’s a dead one. 

Live hearts don’t look like that. Some folks wear them 

on their sleeves, some folks say. Other folks grieve them 

out, it’s understood. 

But—real hearts rule the world. Blood pulsates in and 

out of them. Thus the heart energizes the human system 

by passing blood through the lungs and arteries and veins— 

this builds men and women. Men and women manage the 

world and rule the world. 

Human hearts make human brains. Human brains 

know how to handle power. Electricity is the heart of 

power. Electricity is power. Power in work helps men 

and women live longer because it helps strengthen their 

hearts.—The Silk Cord. 
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Representing Interests of Central Station, Electrical Jobbers, Dealers and Contractors. 

———s 

Notes on N. E. L. A. Convention Papers and 
Reports. 

The principal topic of interest during the past month 

among central station men was the N. E. L. A. Convention, 

hence our comments this month will be limited to conven- 

tion news. These news do not pretend to be in any sense 

a review of the convention, as this is found elsewhere in 

this issue, but simply a few significant extracts from the 

reports, principally those of a commercial nature, with com- 

ments thereon. 

RATE RESEARCH. 
The question of scientific rate analysis, while not by any 

means exhausted, is at least becoming more settled. The 

principles involved are now generally understood, and 

future progress would seem to lie along the lines of simpli- 

fying the rate schedules and adapting them to the different 

classes of business. The labors of the committee this year 

seem to have been largely expended on making a critical 

study of the large number of existing schedules, studying 

them not only from the standpoint of aceuracy but 

from their value as business getters, and taking note of their 

relative flexibility, simplicity and general attractiveness. We 

have pointed out before in this department those features 

which we deem commercially desirable in a rate schedule, and 

it is satisfying to observe that the results of research along 

these lines are bearing out our opinions. 

Probably the most important thing in the whole rate 

question is the fact that although there is yet much diver- 

sity in detail and even a good many scattered places where 

antiquated, complex or inadequte schedules are still in foree, 

there is a distinct movement among the larger companies 

toward uniformity, not especially as a result of any con- 

eerted action, for there has been none, but rather showing 

the erystallization of opinion brought about largely, no 

doubt, by the varied discussions, constantly appearing in 

the technical press, reports of research committees, public 

service commission rulings and the like. The most valuable 

action taken by the present committee seems not to lie in 

the expression of their opinion, though we value this, but: 

in the accurate record which they have given us of standard 

schedules. For the first time in the history of the asso- 

ciation, we can refer with some degree of confidence to what 

is coming to be recognized as standard practice along the 

lines of rate making. While many factors have contributed 

to this, no doubt a large share is due to the work of the 

various state commissions, not directly but indirectly, in that 

their rulings have compelled central stations to meke a scien- 

tifie study of the rate problem. 
Nearly all companies provide a general basic rate appli- 

cable to all customers and offer a choice of other rates such 

as block power and lighting rates, “demand” rates, “Hop- 

kinson” or “fixed charge” rates, and the controlled flat rate. 

All of these rates are especially suitable for certain classes 

of service. The committee entirely disapproves of the so- 

ealled step rate. 
The committee further believes that a great many rate 

schedules are entirely too complicated and that the simple 

a(n rH 
demand charge combined with the Kw.hr. charge, either or 

both of which may be divided into blocks if necessary, will 

accurately meet the needs of a great many kinds of business 

undér widely varying conditions, rendering it possible for 

a company to get any net rate it may desire. The weakness : 

of any system of demand rates which leaves the demands 

to the estimation of the company was pointed out. This 

does not essentially differ from allowing the company to 

estimate the rate itself. The committee appreciates the 

difficulties in measuring the demands and also the difficulty 

of inspecting in case the demand is based on floor area, or 

on a number of so-called “active” or “inactive” rooms. 

These are serious difficulties and are largely responsible in 

fixing the demand. However, it is very important, in order 

to be entirely free from any charge of discrimination, to 

express these rules so explicitly that they can be applied 

clearly and definitely to all cases. 

Considering the situation as a whole, the following 

may now be considered as standard practice: The appli- 

cation of the Hopkinson rate to big business; the encourage- 

ment of residence business by a two-step rate or by a con- 

trolled flat rate, or both; the right to charge a minimum 

has been established. Lamp renewals are now definitely 

based on the Gem lamp. 

The following matters are now under discussion: The 

difficulty of putting tungsten lamps on a renewal basis; the 

proper rate and form of contract to use for break-down ser- 

vice; the proper method of arriving at the demand of a 

small consumer; how to establish standard practice in the 

matter of line extensions. 

ELECTRICAL MERCHANDISING. 
This subject, already treated at considerable length in 

these columns, was interestingly reported on by the proper 

committee. One of the main thoughts seemed to be that 

the old-time methods are inadequate, and that central sta- 

ticns must adopt modern merchandising methods. We are 

glad to note the definite stand taken by the committee 

egainst selling appliances at cut rates, and they advise main- 

taining retail prices and in all other ways possible encourag- 

ing the active handling of appliances by local contractors. 

The report also contains much valuable matter on appli- 

ance campaigns, show window arrangements and other 

methods for increasing this branch of the business and gives 

some recommendations in regard to necessary accounting. 

LAMP RENEWALS. 
Practice in this regard seems to be undergoing a good 

deal of change. An increasing number of companies are 

substituting the Gem lamps for the carbon filament. Several 

have discontinued the lamp renewals but these are more 

than counterbalanced by the number inaugurating the prac- 

tice, while still others who do not renew lamps have reduced 

the price. The matter of renewal of tungsten lamps either 

entirely or in part, is being cautiously approached by a few 

companies, yet the trend of the movement appears to be 

in this direction, and there is little doubt but that as soon 

as a few central stations can report the satisfactory opera- 

tion of such a plan, others will be ready to take it up. 



326 ELECTRICAL ENGINEERING Jury, 1913. 
(Formerly Southern Electrician) 

It seems advisable at the present price and with the pres- 
ent construction of lamps to require some payment, if only 
nomnial, to serve as a check upon gross carelessness, or in 
some other way to limit the number of lamps given out. 
Perhaps it might be possible to allow renewals in propor- 
tion to the current consumed by a customer. For instance, 
if it were decided to allow renewals to the extent of one 
cent per Kw.-hr. and the monthly bill amounted to $2.50, 
a small column on the ledger might be used for the credit 
of 25 cents on a customer’s lamp account, and when renewal 
was needed the cost of the lamp charged against this small 
account, provided all the credit had not been previously 
used up. Since electrie irons, cooking utensils and the like 
would run up a good deal of lamp credit, which would not 
be needed with normal life of lamps, it would be best to 
make the allowance liberal enough to cover all ordinary 
cases, barring carelessness, and then annually wipe off the 
unused lamp credits. 

The committee strongly recommends that all central 
stations put forth every effort to induce customers: to use 
the tungsten lamp. 

REFRIGERATION AND ICE MAKING. 
The committee report on this subject gave valuable 

information. The principal advantage of motor driven re- 
frigeration over use of ice were named as: Lower tempera- 
ture; no dirt, muss or s.ime; drier, since moisture is not 
precipitated as water but as frost; the temperature is better 
regulated; it is applicable to show windows and show cases 
for display of peishable goods. 

The two general systems in use for producing refrigera- 
tion, the compression and absorbtion types, were described 
and compared. A description was also given of the Au- 
driffen machine which uses sulphur dioxid hermitically 
sealed, so as to protect the parts of the machine against the 
action of the sulphurous acid produced. 

COMMITTEE ON PROGRESS. 

We give here a few extracts from Mr. Martin’s excellent 

paper. “One great net result,’ he says, “of all the 

progress of rigorous investigation and all the control and 

regulation by Publie Service Commission, has been to estab- 

lish broadly the good faith of the companies, the efficiency 

of their management, the reasonableness of their rates, and 

their general stability as investments. because, based upon 

service to the public, needed with little variation whether 

times are good or bad; and increasing in volume of busi- 

ness as population grows.” 

The Central Illinois Publie Service Company, a holding 

company serving 87 communities found 49 separate genera- 

tor plants supplying the field. Nearly all of these were 

shut down in short order, and now the same territory is 

served with eight and ultimately by four plants. This 

will result in an enormous saving in generation, distribution 

and management, and the best part of it is that the publie 

will get a large share of the benefit. 

Dr. Steinmetz predicts the creation of great trunk lines 

operated at 150,000 to 200,000 volts, and serving the eustom- 

ers 100 miles from the generation station with a loss of only 
10 per cent or less. 

The National Civic Federation has proposed a standard 

bill for the establishment of public service commissions in 

states not already having passed such legislation. 

The Board of Gas and Electric commissioners of Massa- 

cbusetts, have refused a municipal plant permission to sell 

current for commercial lighting at 12 cents per Kw.-hr., 

because an analysis shows that it costs 16.43 cents to pro- 
duce it, significantly adding that the sale of a commodity 
to private consumers at less than the cost of production 
compels the other tax payers to bear part of the loss. 

The recent floods and cyclones that have devastated large 
portions of the Central West and have damaged badly many 
central station systems, depriving the companies of eus- 
tomers and income, have gone to show that the ordinary low 
rates of depreciation and dividend allowed by regulating 
bodies are not adequate for proper reserves, and do not 
compensate for the risks of the business. 

Every citizen of the United States and every family 
within our borders, if not on our circuits is a prospective 
customer. They probably will never all use current, but the 
point is that we should give them all the opportunity. 

The Wisconsin Commission holds that the title of the 
owner of a utility business to the entire savings produced by 
the substitution of a cheaper power has not been clearly 

demonstrated, and that such a process would preclude the 

public from enjoying any share in economic methods of ser- 

vice, and would seem to place upon the users of utility 

service the burdens of maximum cost of operation. 

The Electric Sign Specialist. 
For the last couple of months we have been considering 

the field of the specialist in central station commercial work, 

and have tried to show the underlying principles governing 

the employment of special talent. In the case of power and 

lighting, of course, the matter of technical education enters 

largely, and since as we pointed out, technical training and 

salesmanship are usually developed at the expense of each 

other, the best results are usually only accomplished by em- 

ploying first class commercial men, assisted by others 

possessing requisite engineering knowledge. 

In the case of signs, however, the question is somewhat 

different since there are few, if any, technical or engineering 

features connected with securing this class of business. 

There is, however, the necessity for the employment of 

expert talent in order to secure the greatest results from 

this class of business, and this is due to the fact that a 

sign is not for the purpose of illumination primarily, but 

for the purpose of advertising, and it requires, therefore, a. 

knowledge of advertising principles to sell it. No matter 

how good the solicitor may be along general lines, if he 

does not understand the art of advertising, he will not be able 

to seeure the sign business that should be had, for it requires 

just as much special training to talk electric advertising as it 

does any other kind of advertising. 

We have spoken several times in these columns of the 

necessity for persistent day by day and house to house 

solicitation, placing little if any reliance upon “whirl-wind 

campaigns” as permanent business getters. It is true that 

they arouse interest, but we have maintained that the results 

will be almost entirely lost unless followed up by persistent 

house to house work. With signs, however, the conditions 

are different, and in our opinion, large numbers of signs ean 

be connected most easily by a well planned campaign. There 

is a sort of contagious influence about sign advertising as 

well as a friendly rivalry among merchants, and by first 

arousing interest and then following it up with a rush, re- 

Sults’ean be seeyred as the wave of enthusiasm is rolling 

high, that would be difficult to get under normal conditions. 

This fact is abundantly demonstrated by the sign campaigns 

which have been held recently in various cities, notably in 



Qe. 

Jury, 1913. KLECTRICAL ENGINEERING 327 
(Formerly Southern Hlectrician) 

Galveston, Texas, as a result of a combination campaign 
conducted by the Brush Electric Company and the sign 
people. In this ease considerable effort was put forth prior 
to the campaign itself, and the prospects worked up, when 
at the proper time the concerted effort was put forth with 
the results named. 

Returning to the question of the sign specialist, we give 
it as our opinion that in towns of 40,000 and upwards there 
skould be a man on the field who, while doing other lines 
of work, should give at least a part of his time to systemati- 
eally taking care of the sign business. In towns of 100,000 
and upwards it is probable that one experienced employee 
can be profitably engaged entirely on sign business, at least 
for a good part of the year, while in cities of 250,000 and 
upward it would probably be profitable to organize a sign 
department with two or more men employed continually on 
this work. In addition to this, there would be a need for 
extra men at times of special campaigns. 

As already stated in connection with power and illum- 

ination, there is also a distinct advantage in having a spec- 

ialist in the sign line. Apart from the influence gained 

through any superior knowledge he may have on the sub- 
ject, there is a tendency on the part of customers to be more 
easily influenced by one who poses as an expert along 

any line than by the common everyday solicitor, no matter 

how good he may be. Furthermore, in the matter of clos- 

ing a deal, often the special man can do better than the 
regular solicitor could do alone. 

As regards the method of handling the sign business, 

we recognize, of course, the fact that there is no scientific 

reason for charging for the current used for signs on a 

different basis than that employed for any purpose, since 

it requires a very simple analysis to show the amount of 

fixed and variable charge that is necessary. Hence if signs 

are put on a meter, as is sometimes the case, the conditions 

as far as we see do not call for any special treatment. How- 

ever, due to the fact that the hours during which the sign 

is required to burn can be quite definitely arranged, the 

the growing tendency on the part of central stations is to 

handle as much of this business as possible on a flat rate 
basis, including in the monthly charge the amount necessary 

to cover the expense of patrolling, cleaning, and in most 

cases, the renewal of lamps. 

With the introduction of the tungsten lamp there was 

a considerable discussion among central station men as to 

how they could reap part of the benefit due to their super- 

ior efficiency. We predicted that in the case of general light- 

ing that this could not be done, as the customer investing in a 

more efficient light source, would naturally claim all of the 

benefit to be derived therefrom. It is a fact, however, that 
lighting companies can install signs using the 5-watt tung- 

sten sign lamp on a flat rate basis, including renewals and 

get a higher rate for the eurrent furnished than they could 

if the customer had a sign using the old carbon lamp. 

For instance, we find that one company in a large 

city furnishes sign lighting at 12 cents per lamp 

per month for signs under 100 lamps, from 100 

to 200 lamps, 11 cents, and over 200 lamps, 10 

cents. The signs are burned from dusk to midnight or or 

_ an average of 165 hours per month. At this rate, a gross 

revenue of from 12 cents to 14%4 per Kw.-hr. is secured, 

and since the lamp renewals may be figured at from 3 to 

4 cents per Kw.-hr., the net revenue is from 8 to 11 cents 

per Kw.-hr. There is a further slight reduction, for the 

rq 

expense of patrolling and cleaning, yet still leaving a very 
fair return for the current used. 

As regards the investment required, it has been found 
quite a stimulus to this class of business to help the cus- 
tomer bear the investment cost by assuming the obligation 
and allowing him to repay it in installments. In order that 
the local contractor may get his share of the benefit derived 
from the sign work, it is much preferable, we think, to allow 
him to make the installation. This plan has been tried sue- 
cessfully in many places and where persistently carried out 
has resulted in the addition of a good many signs to the 
company’s circuits. Quite a number of smaller tradesmen 
can be induced to use electric signs by purchasing and 
carrying stock at reasonable figures a number of signs read- 
ing HATS, SHOES, BAKER, CANDY, LUNCH, HOTEL 
and the like, and puting them out on the basis already des- 
eribed. A. G. Rakestraw. 

COMMENTS FROM READERS. 

C. C. Ousley, Asst. to President Kentucky Electric Com- 
pany, Louisville, Ky., Describes Most Interesting 

Window Display Presenting Ball Game. 

Electric lamps in a thrilling contest for baseball su- 
premacy has proved a decidedly novel lamp and fan window 
display in the windows of our handsome new building near 
the heart of the retail business district. Judging from the 
size of the crowds which have been attracted by ithe ex- 
hibit, a heavy percentage of Louisville’s population mus 
be enrolled among the baseball fans. 

The window is laid out to represent a baseball diamond 
with a team of Mazda lamps defeating a nine composed of 
metallized filaments,—Gems. No detail has been overlooked 
in the construction of the display. The actual playing of 
the last half of the ninth inning is carried out with the 
Gems at the bat. Descriptive placards relate the results 
of the game up to this point which show that Gems have 
been so sadly walloped that the Mazdas are forced to con- 
cede them the retirement of seven men instead of three 

before they will consent to play the last half inning of the 
game. 

The players are represented by “men” ingeniously made 

out of duplex wire. Sixty watt Mazdas are used as heads 

in one instance and sixty watt Gems in the other. The 

Mazda team is provided with blue caps while the competitors 

wear red. The umpire, a frosted lamp, is the only “man” 

who remains lighted during the game. The plays are ef- 

fected by the use of a thirteenpoint flasher which is con- 

cealed beneath the platform used as a diamond. 

In the course of the game brilliant field work is done 

by the Mazdas and all men on the team are brought into 

action one or more times during the half inning. One of 

the most ingenious stunts is the “fanning” of one Gem 

player. The grand stand is constructed the full length of 

the diamond and on this was displayed about a score of 

electric fans of various types. These fans were all at- 

tached to the flasher and made to show their enthusiasm by 

revolved for a short period when the most brilliant plays 

were made. On the retirement of the last man about half 

of the fans get into action, waving paper handkerchiefs to 

demonstrate their delight. Local flavor is injected into the 

display by giving the Mazda players the names of mem- 

bers of the Louisville Baseball team, each Mazda being 

named after a corresponding player on the local elub. The 
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Gems are referred to as the “Has-Been” team. At the 

same time the electric fans have been named. Many prom- 

inent local citizens who never fail to appear at the ball 

park when the Louisville team is at home are found, shown 

by means of small placards attached to the electric fans in 

the crowd of rooters for the Mazdas. 

=| KY-EL-CO’ EXTR 
VOLUME OF COLD AIR L 

HOT TIME IN JUNE, 1913. 
_ | yomace OF BREEZES 

MAZDAS WIN 30 TO 10. 
Tungsten Lamps Prove Their Claim to Supremacy 

In the Incandescent Lighting Field. 

GEMS BECOME “HAS-BEENS.”” 

Mazdas Give Three Times the Candles That Gems Do 

For Same Consumption Of Electricity. 

The Fans Give Vent To Much Breezy Chatter. 

A grand stand full of ‘‘fans"’ is seeing 

the last balf of the ninth inning between 

the Maedas and Gems at ‘*Ky-El-Co"’ 

park, They are cheering like March 
winds as the Tungsten bunch mows down 
the metallized filaments. . 

The ‘Red Caps" were so unmercifully 
slaughtered while the “Blue Caps'' were 

at bat that they declined to play their 

fealf of the last inning unless the Mazdas 

Would consent to seven men instead of 
fyree being put out before the game 
@eied. This the “ Much-Light-For- 
PKttle-Money’’ fellows readily agreed to, 
and the fans wafted a few additional 

zephyrs. 
Following is the last half of the ninth 

inning by plays with Gems at the bat” 

(a) The pitcher bands a slow one 
to the batter and he rips it to left fielder 

Stansbury who cops it, first man on bench 
inheriting the stick. ONE MAN ouT 

(6) The twirler passes three fast 

ones over the plate catcher Clemons 

pulling ’em in in quick succession as the 
batter allows himself to be retired on 
three ‘‘strikes’’ and the second bench- 

man comes up. “Booster '' Norton 

starts a ‘'cyclone’’ in the front row 
TWO MEN OUT 

(c) Lowdermilk to save his arm and 
to give Clemons a rest and trusting to 
the outfield to land every fly, passes the 
Cardinal chap a young Lird and he gives 
it new wings for a soar to right field, 
Burch opening his mitt to cradle the 

(d) The wiry figure on the slab de- 
livers another package by parcels post 

and the hickory pops it over third 

under cover and 
the fourth * Red 
Cap" on the bench 
yawns and gets in 
‘action, while" Bob" 
Brown and Harry 
Binghan make 
merry over Nie 
hoff's good catch 

Mr. Fan Blows Himself Right FOUR MEN OUT 

(e) Our "blue capped” curve artist 
hands the 16 candle batter an up-shoot 
and he splits the diamond with a groun- 
der, which is too hot for Hulswitt- at 
second, but he recovers it in time to rush 
the sphere to Weinberg at Grst and “Mr 
Umps" calls for batter 6 from the bench. 

FIVE GEMS OUT 
(/) Pitcher Lowdermilk drives the 

cow (hide) toward home and the sixth 
man from the "Red Cap" team hooks it 
on his bat for a browse into center field, | Ky 
where Osborne welcomes it with open 
arms and closed hands, and the next | y 
man on the mourner’s bench gets “lit 
up’ while Barry Norman, Chas. Thix- 
ton and the Mayor's secretary pull off a 
triple lung expansion act up near the 
boxes that pushes the rebel yell clear 
into the Gulf of Mexico. 

SIXTH MAN OUT. 

(g) The pitcher feels full to over- 
flowing at the luck of the blue-head- 
pieces and spills a drop on the seventh 

Niehoff takes it | 

MR. MAZDA outshines any Diamond, 
whether Basc Ball or Gem. 

ing which is gloriously done in the fan 
row by “‘Chairman'’ Tierney. *'Chief"* 
Lindsey, Chief Lehan, Gill Boyle, 
* Doe’ Rees, Garnett Zoro, Jack Shiveley 
and Lewis Johnson 

SEVENTH AND LAST MAN OUT 
AND NOT ONE REACHED FIRST 

THE*FINAL SCORE: 

FREE COPIES of this EXTRA inside at the 
FAN COUNTER and the LAAP COUNTER. 

KENTUCKY ELECTRIC CO. 

LIGHT—HEAT- POWER, 
And all they Operate 

chirper, The third benchinan shows L Gem, who lifts it feebly to short stop 

animation. THREE GEMS OUT Beumiller It’s all over but the sbout- | 4th Street South of Chestnut 

Fig. 1. Mryrature Newspaper ADVERTISING WINDOW 

DISPLAY. 

The Kentucky Electrie Company has issued a “KY-EL- 

CO Extra” on the game shown here in Fig. 1. It is in the 

form of a miniature newspaper page gotten up as a sport- 

ing edition and describing in detail the play which can be 

witnessed in the window. The little sheet contains ad- 

vertising for the company and is illustrated with euts of 

fans and lamps. ‘These are distributed by the company at 

the fan and lamp counters in its display rooms. 

Display of Southern California Edison Company, 

Pasadena, Cal. 

In the April issue of Edison Current Topics, a small 

publication issued monthly by the Southern California 

Edison Company, a most interesting article appeared on 

the subject of Demonstration by District Agent E. H. Mul- 

ligan. Through his courtesy we present here an illustra- 

tion of the company’s Pasadena display room, a model 

in every particular. It is located in the Hotel Marylana@ 

and a lady attendant has charge during business hours for 

demonstrating the devices. 

In commenting on the results of demonstration in his 

field, Mr. Mulligan says: 

In 1911 we added to our load nearly twenty-six thousand 

household appliances; in 1912 practically the same number, 

till every consumer of electricity on our lines was using an 

average of more than one appliance. For the three years 

since 1909, demonstration of the lightening of the house- 

keeper’s burdens by the use of these electric appliances 

Fig. 1. Pasapena Dispuay Room, SouTHERN CALIFORNIA 

Epison COMPANY. 

alone, by the fifty thousand users of them before 1909 

brought more than sixty-three thousand additional appli- 

ances into use. In other words, “We have seen, we now 

believe.” 
It has, then, assuredly been fortiter in re with us in the 

matter of demonstration and we have met the Missourians 

on their own ground, as it were, and they are ours. Dem- . 

onstration, as we have seen thus far, can be measured in 

dollars and cents and the actual results obtained are shown 

in our operating reports. 

Never before in this world of ours, since sale and barter 

began, has the demonstration of courteous treatment in our 

business relations been so clearly defined as an asset as in 

this present day and age. Here we have not had our 

engineers to theorize for us, we must continue to work out 

our own salvation lest we bring reproach on our company, 

and here must perfection in demonstration be sought for, 

taught and imbibed till this goal also is reached and we 

again achieve. The “square deal,” that slogan of the twen- 

tieth century, can mean no greater thing than the demon- 

stration of our willingness to serve in all courtesy, fairness 

and honesty; not for policy, not because we must, but be- 

cause the light has reached us and we too believe. 

Finally, demonstration for us is achievement, for as 

we achieve we progress. Then what more inspiring watch- 

words can we take for the year before us, for 1913, than 

Courtesy and Progress, Courtesy in all of our dealings? 

Mr. Frank Hammond, Jr., Contract Agent Birmingham 

Railway, Light & Power Company, Birmingham, 

Ala., Outlines a Sale of Electric Irons. 

We have just completed a fairly successful campaign 

on the sale of electric irons, that we may put under the 

head, “Let the Fair Sex Do the Work.” Our plan was to 

write a letter to the president of the various church societies 

along our line, stating that we had a proposition by which 

we felt that through a little effort on their part we could 

inerease their treasury to some extent during the coming 

months, The subject of this proposition was left blank 
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for the purpose of exciting the feminine curiosity in order 

that we might receive in the office a telephone call or a let- 

ter seeking the intention of the proposal, at which time I 

requested the privilege of calling upon the sogiety at its 

regular meeting and explaining in person our intention. 

This was that we sell our irons at $2.75 each, allowing a 

eredit of 50 cents payable in eash for the sale of each iron. 

We feel that although we have received no record sales 

from the effort, that we have placed before several hundred 

ladies a good talk on electric heating devices in the home. 
We have alreacy sold a number of irons and further results 
look very favorable. 

R. B. Mateer, Sales Manager Great Western Power Com- 

pany, Suggests More Consistent Boosting of the Elec- 

tric Range by®Commercial Managers. 

A few years ago the small electric appliance was placed 

on the market by manufacturers interested in promoting 

the use of current-consuming devices. Cooperation between 

manufacturers and central station managers has resulted 

in many thousands of these small appliances being placed 

in the hands of public utility consumers, and today the ap- 

pliances are so popular on account of their convenience and 

economy of operation that many light and power com- 

panies claim a better load factor and greatly increased reve- 

nue. 

Those appliances first meeting with public favor were 

the electric iron, the toaster, and the percolator, which have 

long since.ceased to be considered as luxuries. Now the 

vacuum cleaner, sewing machine motor, the electric washer, 

and hot plate are advocated as means of increasing the use 

of electric service. Why not boost the electric range? It 
is no longer an appliance passing through the experimental 

stage, but has proved a decided convenience where used in 

the home. Certainly it is not on account of the operating 

cost that such an appliance is not in general use for it has 

been demonstrated that the range can compete with gas and 

other fuels. Is it then, the attitude of those managers of 

combination companies fearing the range to be a competitor 

of gas-consuming appliances, or is the general use of the 

electric range prohibited by reason of the apparent high 

first cost? 
Like every patented article, a higher price is asked for 

the range adapted for electric service than for the ld 

style coal range or one adapted for gaseous fuels. Yet, as 

the popularity of the coal range and gas range increased, 

resulting in greater demand for such appliances, the cost of 

manufacture decreased. So might the price of the electric 

range be decreased as the central station and the public 

appreciate the value of electric cooking. It is reasonable to 

suppose that the price of the range will decrease in a man- 

ner similar to that of the tungsten lamp which now costs 

but little in excess of the old style 50 watt carbon lamp. 

Why should the central station, therefore, maintain an atti- 

tude of indifference to the electric range instead of joining 

hands with the manuiacturers, encouraging a popular de- 

mand for the appliance and resulting in the establishment 

of a price within reach of the average consumer? As it 

_ required active solicitation on the part of the public utility, 

e-mbined with attractive advertising, to introduce the iron 

for domestic purposes, it would seem reasonable that an 

equal amount of money spent in a publicity campaign 

would result in the establishing of the electric range in the 
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home as an appliance possessing convenience and removing 
such current-consuming device from the ranks of apparent 
luxury. Considering the desire on the part of every light- 
ing company to inerease its load factor, especially in the 
summer months, through the sale of current to amusement 
parks, isolated plants, and for irrigation purposes, should 
not some effort be made to encourage the use of the electric 
range which can be classed not only as profitable summer 

business, but of value throughout the year. 
In casting around for methods of straightening out the 

load curve, some attention must be given to the domestic 
consumer and encourage the use of such appliances, espec- 
ially the range, as will utilize transformer capacity during 
the daylight hours, and promote all-year-round business. 
Boost everything electrical, not only those appliances which 
are at the present time meeting with popular favor, but 
purchase a range yourself, try it out in your own home, and 
then administer to the customer large doses of the tonic 
which you have found beneficial. You can then speak from 
experience and not from hearsay evidence. 

Mr. E. D. Craig, President the Savannah Electric Garage & 
Tire Company, Outlines Electric Vehicle Situation 

in Savannah, Ga. 

When we opened up the electric garage in Savannah, 

business was in a chaotic condition. We found owners of 

pleasure vehicles who were afraid to drive their cars to 

Thunderbolt, a distance of about five miles, fearing they 

would run out of juice. This condition was mainly caused 

by incompetent handling on the part of both the owners 

and so-called garages. The electric owners were consid- 

ered a joke by the garage men, no attention being given 

them whatever, Instances have been brought to our at- 

tention where owners were compelled to buy new batteries 

after six months’ service. We have cured all of these 

troubles by paying attention to the small details, treating 

the customers nicely, giving them first-class service in every 

way and charging a nominal.price for same. A number of 

the real old cars have been taken in exchange and broken up 

by us to get them off the streets, the balance of the old ears 

that were worth it were overhauled and are still in service. 

Twenty new cars have been sold and the electric vehicle 

situation is in healthy shape at the present writing. All 

of the ears are giving service and satisfaction and the 

owners have changed from knockers to boosters, which 

will prove to be beneficial to both ourselves and the central 

station, 

Interior SAVANNAH’S Eectric GARAGE. 
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We teach all the members of a family to drive their ear 

so that cars are in service every day. No charges are 

made by us for teaching to drive electric vehicles. We are 

completely equipped to thoroughly overhaul and rebuild 

cars, including the batteries, tires, car work and painting, 

and have four floors 60 x 90 feet devoted exclusively to 

electric vehicles. 

There are now three commercial cars in successful op- 

eration in Savannah; one of them a Waverly, which is 

seven years old, still doing excellent work; the second one 

a Waverly light delivery wagon, which has run in twenty- 

one months over 20,000 miles, and makes three complete 

trips in the city each working day, and four trips on Sat- 
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urdays. This car has never missed a trip and delivers 

packages on all of the sand streets in the city of Savannah. 

The one thousand pound Baker truck owned by the Savan- 

nah Electric Company has only been in service a couple of 
months and is giving excellent satisfaction, i 

There are a great number of interested prospects for — 

electric commercial cars in Savannah, among them dry | 

goods and department stores, laundries, hardware and sup- | 

ply houses, furniture and builders’ supply houses, express — 

companies, transfer companies, breweries, ete., and we con- — 

fidently expect to place a number of electric trucks in the ~ 

city the next few months. When this is done you will 

see Savannah leap to the front in the electric vehicle field. 

Readers are invited to make liberal use of this department for discussing questions, obtaining information, S . 

opinions or experiences from other readers. 

However, 

lished answers and discussions are paid for. 

Ete eee ee ee 

SIZE OF 3-PHASE MOTOR STARTER. 

Editor Electrical Engineering : 

(383) Please request some reader to outline the neces- 

sary requirement in -order to select the proper size of 

starter for a 3-phase motor. That is, what data as to 

motor and cireuit is required? W. #E. OD. 

OPERATION OF WATER WHEEL AND MOTOR ON SAME SHAFT. 

Editor Electrical Engineering : 

(384) I would like some information in regard to run- 

ning a motor and a water wheel connected to the same 

shaft. The wheel and motor now operate separate sec- 

tions of the shaft, the main shaft being uncoupled. The 

wheel pulls its load with the gate about half open. Could 

this shaft be coupled and the gate opened wide allowing 

the water wheel to do all the work it could with the motor 

to take care of the remaining or overload on the wheel? 

Would the speed be regular and would there be a saving 

of current in this operation with gate open wide? Should 

the load go off suddenly would the motor hold the wheel 

to normal speed? The motor is alternating current oper- 

ating at 2,200 volts. Aled 1p 

CONSTANT FOR A, C. METERS. 

Editor Electrical Engineering : 

(385) Please advise how to find the constant of an 

A. C. watthour meter. The meter I desire to find the con- 

stant for is a 200-volt instrument, used on a 100-volt circuit. 

The ratio of the series transformers is 20 to 5 and of the 

shunt transformers 6,000 to 100 volts. S. C. 

SYNCHRONOUS MOTOR-GENERATOR SET VS. INDUCTION 

MOTOR SET. 

Editor Electrical Engineering: 

(386) The company with which I am connected is 

negotiating with a coal mine to supply electric service. 

The conditions are as follaws: Length of transmission line, 

3 miles; voltage, 2,300; 60 cycles; 3-phase; load approxi- 

mate, 60 Kw. consisting of 40 horsepower mining locomo- 

tive, 25 horsepower mining machine, and 15 horsepower in 

fan and additional motors. The load factor of the mining 

locomotive and machine cannot be taken higher than 30 

editors are not responsible for correctness of statements of opinion or fact in discussions. 

ae 
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| 
Discussions and criticisms on answers to questions are solicited. 

Ali pub- 

per cent, but the 15 horsepower motors will run 8 hours @ 

day continuously. The mine is now using a storage bat- | 

tery locomotive capable of hauling 7 or 8 cars (3,500 

pounds total weight). For the above equipment, I would ~ 

like to know the relative merits of the motor-generator set 

and synchronous motor-generator set, the generator being 

direct connected and-a D. C. machine of 250 volts. How do 

the two sets compare in price? The ability: to make a 

power factor correction on the system as a whole seems 

the only point in favor of the synchronous motor. If there 

are other advantages, I would like to learn them. 

¥.-G, F. 

ee 

NATURAL AND CRITICAL FREQUENCY OF A TRANSMISSION LINE. 

Editor Electrical Engineering: 

(387) Kindly explain in your columns the difference if 

any between natural and eritical frequency of a transmis- 

sion line. The writer is of the opinion that the critical 

frequency would be the operating frequency required to 

produce resonance in a given system or in other words if 

the operating frequency were made the same as the © 

natural frequency of the line, such would be the critical 

frequency. Aside from there being an excessive voltage 

produced, I am not quite clear as to whether or not this 

would cause an excessive current to flow in the line regard- | 

3 

ee 

less of the connected load. I am of the opinion that it 

would, as it seems that with this condition, the voltage 

of the alternator would only be required to overcome the 

ohmic resistance of the line, Any information further will 

be appreciated. Cc. A. H. 

USE OF TIME LIMIT RELAYS. 

Editor Electrical Engineering: 

(388) Will some reader please discuss the advantages 

and disadvantages of using time limit relays in connection 

with automatic cireuit-breakers on polyphase high tension 

transmission circuits? PHN PB: 

WHY DOES LOAD SUDDENLY INCREASE? 

Editor Electrical Engineering: 

(389) The ammeter on the switchboard of our 3-phase 

2,300-volt primary, 110-volt secondary system ordinarily 
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shows about 20 amperes. Once in a while the pointer jumps 
up to 60 amperes and sometimes to 80, then right back to 

20 amperes again, but sometimes stalling a 150-horsepower 

engine. This happens when there is positively no motor 

_load. What conditions might cause this ammeter action? 

Be Hee 

Transformers for Induction Motors. 
No. 347. 

Editor Electrical Engineering: 

As a general rule, it may be considered that the proper 

size of transformer to install for an induction motor is 

a combination having a kw eapacity equal to the hp. rating 

of the motor. This rule holds for motors from 10 to 50 

Hp. For motors below 10 Hp about 10 per cent addi- 

tional capacity should be added. Where three-phase 

motors are operated from two transformers the capacity 

of each transformer should be 150 per cent of the 

capacity arrived at when applying the above rule, for 

three transformers. That is, when using two transformers 

the capacity of the two must be equal to the capacity of 

three for the same load on the motors. 

Ans. Ques. 

A table of transformer capacities for various sizes of 

motors is found on page 296 of Foster’s Handbook. Mr. 

Bowker also gives a table in his excellent artic'e, page 70 

of the February issue. In this table sizes of transformers 

are given for three-phase circuits using two and three trans- 

formers and for a two-phase cireuit using two transform- 

ers. H. F. Boyle. (N. Y.) 

Star-Delta Starting Scheme. 
Editor Electrical Engineering : 

Where a three-phase induction motor is not required to 

start under load, the star-delta method of connection for 

starting can be used and is in most cases permitted by the 

Underwriters. The only objection that the Underwriters 

ean have to the scheme is covered when the wiring and fuses 

to the motor satisfy rule 8-b of the code, and the require- 

ments as to capacity of switches. 

Ans. Ques. No. 351. 

The Wagner Electric and Mfg. Company makes a motor 

especially adapted to this method of starting. Six leads 

are brought out from the stator as shown in Fig. 1, when 

the star-delta wiring can be arranged as there shown with- 
out a starter. 

3 PHASE LINE 

RUNNING POSITION 
STARTING POSITION 

CONNECTIONS FOR Srar-DELTA STARTING. 

Under this arrangement when a motor is to be placed 

upon a three-phase circuit of 220 volts and is to operate a 

device not requiring at starting more than 60 per cent of 

normal full load torque, the starter may be omitted, and a 

triple pole double switch used in its place, connecting the 

motor in star ( or an equivalent of 60 per cent voltage) at 

starting, and in delta for normal operation. Under such 

FA 

conditions the starting current will be approximately 114 
times normal current. 

The scheme of omitting and using in place thereof a 

double-throw: switch is not practicable for two phase motors, 

due to the low-starting torque obtained and the rush of 

current when full voltage is applied. This current will be 

much greater in two phase than in three-phase. The size 

of switches recommended for this scheme of starting with 

Wagner motors, is 30 amperes for 4% to 7144 Hp., 100 

amperes for 25 to 35 Hp, and 200 amperes for 40 to 50 
Hp. 

By this scheme the voltage per phase at starting is 1 ~ 

V3 or 58 per cent of the line voltage. The starting torque 

is proportional to the square of the starting voltage which 

would give the starting torque about 33 per cent that for 

full line voltage. 

This scheme was briefly discussed by Mr. Phillips and 

Mr. Dennison and the voltage relations discussed by them 

on pages 97 and 99 of the February issue. 

H. B. Davis, (Mo.) 

Star-Delta Starting Scheme. 
Editor Electrical Engineering - 

There are two objections commonly taken to the use 

of the star-delta wiring arrangement. First, in the case of 

some motor installations the starting torque required ean not 

be obtained from the commercial or average induction 

motor. Such eases are often found in connection with wood- 

working machinery. Second, in the case where a 3-P-DT 

switch is used the installation is not foolproof. It is some- 

times further contended that, since six wires are required 

from the switch to the motor, the cost of installing is more 

expensive. The underwriters object to the use of the 

3P-DT switch on account of the constantly live and exposed 

contacts. This method of starting an induction motor can 

be used on sizes up to 30-horsepower provided the starting 

characteristics of the motor are sufficiently good. As a 

point of fact, there is on the market a specially designed 

“Star-delta” switch which is of the controller type, not in 

the form of a knife switch. This switch is oil immersed and 

for all classes of work with exceptions as pointed out above, 

this switch is far superior to the “auto-starter,” since it 

does away with all unnecessary coils, thus reducing materi- 

ally the cost of maintenance. Wm. Mangum. (N. Y.) 

Ans. Ques. No. 351. 

Kva. and Kw Ratings. 
Editor Electrical Engineering: 

The Kva rating of a transformer is independent of the 

power factor of the circuit on which it may be operated, 

while its Kw capacity, if its Kva rating is not to be ex- 

ceeded, does depend upon the power factor. 

When current and voltage are not in phase, the former 

has a reactive component which, while it does no useful 

work, gives a larger resultant current. The heating effect 

on line and all connected apparatus is proportional to 

the square of this resultant current. The power factor, 

therefore, limits the useful load that a given transformer 

will carry without exceeding its Kva rating. The Kw 

capacity is equal to the Kva rating only when operated 

at unity power factor. It is therefore evident that manu- 

facturers naturally have had to choose some basis for rating, 

which would be independent of “power factor,” henee the 

kilovolt-ampere and volt-ampere ratings. 

G. 8. Wills (Ariz.) 

Ans. Ques. 365. 
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| ©§ New Apparatus and Appliances _ | 
Ha 
Oscar C. Turner Organizes and Heads Turner Elec- 

tric Supply Company. 
The Turner Electrie Supply Company has recently been 

organized to sueceed the Southern-Wesco Supply Company 

of Birmingham, Ala. The officers of the new company are: 

Osear C. Turner, president; James J. Fitzsimmons, vice- 

president; Wm. M. Bowles, secretary; and J. D. Turner, 

treasurer. 

Mr. Oscar C. Turner has headed the Southern-Wesco 

supply Company as president for the past four years, with 

Roger V. Scudder as vice-president. The death of Mr. 

Seudder some weeks ago -eaused the new organization 

whereby the Turner brothers secure entire control of the 

company. This makes one of the largest electrical houses 

in the south now strictly a Birmingham concern. While 

the company at present acts only as jobbers and wholesalers 

in electrical and automobile supplies and accessories, Mr. 

Turner has stated that in the course of time as the business 

expands, it is the intention to erect in Birmingham a large 

electrical apparatus manufacturing plant. 

Mr. Oscar C. Turner has been prominently connected 

with Southern electrical activity and well known in electri- 

eal supply circles for the past twenty-three years. He 

started in business with the Georgia Electric Light Co., of 

Atlanta, his home town, after graduating from college in 

1905. At that time Mr. H. E. Edgar was manager of the 

above company and G. W. Brine, cashier, the company then 

operating about 2,500 incandescent lamps on their circuits 

with very few fans and no are lamps. Mr. Turner’s duties 

JoHun D. Turner, TREASURER OF TURNER ELEctRIC SUPPLY 

CoMPANY. 

at that time included visits te customers and prospective 

customers to advise concerning the safety in the use of 

lamps and electrical wiring for same. He was later made 

purchasing agent and finally secured the wiring business 

handled by the company and established in business under 

the name of Turner Brothers, W. W. Turner being asso- 

ciated with him. He condueted in Atlanta an electrical 

————— —————— —— 

contracting and supply business until 1896 when he sold 

out and went with the Atlanta Street Railway Company, 

then controlled by Joel Hurt, having charge of the contract — 

and construction department of this company until it was 

merged with a competing company. Mr. ‘Turner then be- 

came connected with the Western Electric Co. as traveling 

representative and after two years was made manager of 

the apparatus department of the Cincinnati office, which 

position he held for two and a half years, leaving to become 

vice-president and “general manager of the Southern Elee- 

Oscar C. TuRNER, PRESIDENT OF TuRNER ELECTRIC SUPPLY 

_CoMPANy. 

trical Co., electrical jobbers, at Nashville. He remained in 

this position for four years when he was appointed general 

manager of the Warren Electrical Specialty Co., manu- 

facturers of Peerless lamps at Warren, O. Afiter two 

years in this position he resigned to purchase an interest 
in the Birmingham branch of the Weseo Supply Co., this 

company then doing a small supply business in Birmingham. 

He re-organized the branch in 1909, calling it the Southern- 

Wesco Supply Co. At that time there were only four mem- 

bers of the office foree while today thirty-three are em- 

ployed and the states of Georgia, Florida, Mississippi, 

Alabama, North and South Carolina and Tennessee covered 

by representatives. 

Mr. Turner has been prominently connected with civic 

and political affairs of both Birmingham and his state, 

being president of the Underwood club during the recent 

political campaign. He is first vice-president of the Cham- 

ber of Commerce of Birmingham, a member of the Elk’s 

Club, the Country Club, Birmingham Motor & Country 

Club, and director of the State Fair. He was an im- 

portant figure in the recent membership campaign of the 

Birmingham Chamber of Commerce when in five days 1249 
members were secured. He also originated and carried out 

a 
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the Potlatch Celebration in April of 1913, showing up the 

successful growth and businesses of Birmingham. 

Mr. John D. Turner, now associated with Mr. Oscar C. 

Turner and a part owner of the Turner Electric Supply 

Co., has for a number of years been connected with the 

textile industry. He was with the Exposition Cotton Mills 

for a number of years in Atlanta, later in the cotton busi- 

ness in North Carolina, and a representative of Stephen 

M. Weld in Atlanta. He moved to Birmingham in 1911 

to become associated with Mr. Turner in the Southern 

Wesco Supply Co., taking charge of the financial end. 

The organization of the Turner Electric Supply Co. is 

interesting on account of the fact that the stockholders, 

other than the principal owners, are employees of the 

company, among whom are F. P. Jeter, C. W. Burney, A. 

H. Shirley, W. H. Low, and Fred Schuing. The company 

is well established and handles one of the largest jobbing 

and electrical supply businesses in the South. 

New Weston Instruments. 

The Weston Electrical Instrument Company, of New- 

ark, N. J., has recently placed on the market a new line of 

miniature direct current instruments, constructed on the 

permanent magnet movable coil principle. This line in- 

cludes voltmeters, ammeters, volt-ammeters, special battery 

testing voltmeters and milli-ammeters. Single, double and 

triple range volt-ammeters are also offered in various com- 

binations. The standard finish is dull black with nickel 

trimmings. The weight of these instruments is less than 

hia. 1. Weston Swircupoarp VOLTMETER OR AMMETER. 

one pound each, being so. gompact that they may be easily 

carried in a coat pocket. * The portable forms have knife 

edge points, and the switchboard type has a pear-shaped 

or “spear-head” pointer, to permit being read at a dis- 

tance. The scale is 2.75 inches in length ane the entire 

instrument in portable form has outside dimensions of only 

4.4 by 4.6 inches. 

Hig. 2. Weston Barrery-TestinGc VOLTMETER. 

With the triple range any current 

from 30 amperes to 0.05 ampere may be determined 

and any voltage from 150 volts to 0.02 volts may be directly 

measured. Fig. 1 is an illustration of a miniature switch- 

board meter. 

volt-ammeter, 

The movements in these instruments are 

practically identical with those in the portable form. Made 

only in single range with back connections. 

Fig. 2 represents a battery testing voltmeter, one-half 

actual size. A steel point-may be fastened to one terminal 

and a flexible cord with another point attached to the other 

terminal. These are furnished with the instrument and 

permit the rapid measurement of the individual cells of a 

battery. The scale is regularly calibrated with zero in 

center. On automobile dash boards, on gasoline launch 

switchboards and elsewhere, when space is an important 

consideration, and one instrument must be used for the 

the Weston volt- 

Normally, it indi- 

determination of current and e. mf. 

ammeter. Fig. 3, is specially useful. 

eates the charging or discharging current, but when pres- 

sure is applied to a contact button it registers volts, with- 

out breaking the current circuit 

Fig. 3. AuvtToMOBILE VoLT-4MMETER. 

Exhibits at N. E. L. A. Convention. 

The following firms had exhibits and occupied booths 

at the recent N. EH. L. A. convention reported elsewhere in 

this issue: 
Adams-Bagnall Electric Company, Cleveland, Ohio—Flame Arc 

Lamps 

American District Steam Company, North Tonawanda, N. Y.— 

Models of steam-heating fittings. 

American Ironing 

ironing machines. | 

Bell Electric Motor Company, rarwood, N. J.—Alternating cur- 

Benjamin Electric Manufacturing Company, Chicago, Ill.—In- 

dustrial fixtures and lighting specialties. 

Century Electric Company, St. Louis, 

tors. 

Chicago Fuse Manufacturing Company, Chicago, Ill.—Enclosed 

fuses and conduit fittings. 

Conlon-Simplex Machine Company, Chicago, Il1.—Electrie wash- 

ing machines. 

Co-operative Advertising Service for Central Stations, Chicago, 

Ill.— Advertising specimens. 

Cooper Hewitt Electric Company, 

lamps. 

Duncan Electric Manufacturing 

Meters and transformers. 

Duplex Metals Company, Chester, Pa.—Copper-clad wire. 

Economical Electric Lamp Works of General Electric Company, 

New York, N. Y.—Turn-down electric lamps. 

Machine Company, Chicago, I1l.—Blectric 

Mo.—Single-phase mo- 

New York—Mercury-vapor 

Company, Lafayette, Ind.— 
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Economy Fuse & Manufacturing Company, Chicago, Ill.— 

Fuses, 

Edison Storage Battery Company, Orange, N. J.—Storage bat- 

teries. 

Electric Appliance Company, Chicago, Ill.—Regulating and 

protective apparatus. 

Electric Service Supplies Company, Philadelphia, F'a.—Pro- 

tive devices and line specialties. 

Electric Storage Battery Company, Philadelphia, Pa.—Storage 

batteries. 

Electric Vehicle Association of America, New York, N. Y.—Co- 

operative periodical. 

Electrical Review & Western Electrician, Chicago, Ill.—Elec- 

trieal periodical. 

Electrical World, New York, N. Y.—Electrical periodical. 

Eureka Vacuum Cleaner Company, Detroit, Mich.—Vacuum 

cleaners, 

Federal Sign System, Electric, Chicago, Ill—Signs, meters, 

protective devices and transformers. 

General Electric Company, Schenectady, N. Y.—Electrical ma- 

chinery, apparatus and instruments. 

General Vehicle Company, Long Island City, N. Y.—Electric 

devices. 

G. & W. Electric Specialty Company, Chicago, Ill—Lnie and 

high tension devices. 

Hotpoint Electric Heating Company, Ontario, Cal—Heating 

devices. 

Hubbard & Company, Pittsburgh, Pa—Line material. 

Hughes Electric Heating Company, Chicago, Ill.—Electric 

ranges, stoves and radiators. 

Hurley Machine Company, Chicago, Ill.—Washing machines 

and vacuum cleaners. 

Innovation Electric Company, New York—Suction cleaners. 

H. W. Johns-Manville Company, New York, N. Y.—Protective 

devices, conduit, refrigeration and insulation. 

Life-Saving Devices Company, Chicago, Il1l—Resuscitation ap- 

paratus, 

W.N. Matthews & Bro., St. Louis, Mo.—Fuse switches and line 

material. 

Metropolitan Engineering Company, New York, N. Y.—Meter 

protective devices. 

Minerallaec Electric Company, Chicago, Ill—Maximum-demand 

devices. 

Moloney Electric Company, St. Louis, Mo.—Transformers. 

National Quality Lamp Division of General Electric Company, 

Cleveland, Ohio—Incandescent lamps. 

non Qn (C=) OO H 
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Construction News 
| This department is maintained for the contractor, 

dealer, manufacturer and consulting engineer. 
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ALABAMA, 

BIRMINGHAM.—The Birmingham Railway, Light & F'ower 

Co. is to install a 22,000-volt transmission line to Lewisburg, Kim- 

berley, and Sibleyville. ‘This line will serve coal mines and manu- 

facturing plants. It is futrher understood that additional genera- 

ting equipment will be installed in the power plant at 18th and 

Paul Ave. 

ROANOKE.—The city of Roanoke is to erect a power trans- 

mission line. Two 150-horse power boilers and one 300-horse 

power engine and one 12-Kw. exciter are to be installed, also 

pumps, switchboards, transformers and the necessary line ma- 

erialt for the transmission system. This will include lightning 

arresters, tub transformers and are lamps. W. S. Green is 

superintendent. 

FLORIDA, 

JACKSONVILLE.—The Southern Utilities Co., of Jacksonville, 

is to install additional equipment in the plant of the Ariston Ice 

and Electric Co. at Fort Myers, where one 300-Kw. turbo genera- 

tor set and four panel switchboard will be installed and one 

150-Kw. direct connected tandem compound engine and four panel 

switchboard at Arcadia Ice & Electric Co. of Arcadia; one 150- 

Kw. compound direct connected unit at the Tarpon Springs Ice 

& Electrie Co. at Tarpon Springs. J. G. White Engineering Co. 

of 43 Exchange St., New York City, are operating managers. The 

local general manager is H. G. Adams, of Jacksonville. 

National X-Ray Reflector Company, Chicago, Il.—Indirect 

lighting and direct lighting reflectors. 

Oshkosh Manufacturing Company, Oshkosh, Wis.—Construc- 

tion tools. 

Otis Elevator Company, New York, N. Y. —Elevators, 

Phileadelphia Electric & Manufacturing Company, Philadel- 

phia, Pa.—Lighting standards. 

Pittsburgh Transformer Company, 

formers. 

Popular Electricity Magazine, 

iodical. 

Sangamo Electric Company, Springfield, Ill—Instruments and 

meters. 

John A. Roebling’s Sons Company, New York, N. Y.—Wires, 

eables and fittings. 

Simplex Hlectric Heating Company, Cambridge, Mass.—Heat- 

Fittsburgh, Pa.—Trans- 

Chicago, Ill.—Electrical per- 

‘ing devices. 

Southern Exchange Company, New York, N. Y.—Poles and 

crossarms. 

Standard Underground Cable Company, Pittsburgh, Pa.— 

Wires, cables and accessories. 

Thompson Electric Company, Cleveland, Ohio—Cut-out 

hangers. 

Transportation Committee, N. E. L. A. 

Tunestolier Works of General Electric Company, Conneaut, 

Ohio—Fixtures. 

Valentine-Clark Company, Minneapolis, 

poles. 

Wagner Electric Manufacturing Company, St. Louis, Mo.—Elec- 

trical apparatus and instruments. 

Western Electric Company, New York, N. Y.—Appliances, line 

and supply material, telephone apparatus, instruments and ap- 

pliances. 

Western Water Supplies Company, Kansas City, Mo.—Electric 

sterilizers and coolers. 

Westinghouse Electric & Manufacturing Company, Pittsburgh, 

Pa.—Electrical machinery, apparatus, instruments and appliances. 

Westinghouse Lamp Company, Bloomfield, N. J.—Incandescent 

lamps. 

Westinghouse Machine Company, 

mover apparatus. 

Minny—Butt-treated 

Pittsburgh, Pa. — F'rime- 

Weston Electrical Instrument Company, Newark, N. J.—In- 

struments. : 

Wilkinson Company, Chicago, Ill..—Portable lamps. 

MISSISSIPPI. 
JACKSON.—The Capitol Light & Power Co. have recently 

rebuilt its plant and will extend its distribution system. Collins 

Johnson is secretary and treasurer. 

FONOTOC.—The Ponotoe Electric Light & Power Co. is to 

install a water works system. UL. E. Price is manager. 

WIGGINS.—The Wiggins Electric Light Co. is to purchase a 

150-Kw. 60 cycle, 2,800-volt generator with exciter and switch- 

board. A. W. Reid 1s treasurer and manager. 

NORTH CAROLINA, 

BURLINGTON.—The Piedmont Railway & Blectrie Co. is to 

construct a hydro-electric plant between Burlington and Graham 

and will develop 3,000 horse power for transmission to operate 

lighting and raiways systems at Burlington, Graham, Haw 

River, Mebane, Swepsonville, Elon College and other cities. 

HIGH POINT.—It is understood that High Point is to pur- 

chase power for operating its system from the North Carolina 

Publie Service Co. and will construct a transmission line to con- 

nect with the latter company. = 

OKLAHOMA. 

HENNESSEY.—The Hennessey Electric Light, Power and Ice 

Co. has recently built a plant containing a 55-Kw., 2,300-volt, 

83-phase generator connected to an 80-horse power oil engine. It 

is expected that within the next six months a street lighting 
system will be installed consisting of 30 250-watt tungsten lamps. 

The company is operated by T. A. Chatswell Company, T. A. 

Chatswell, general manager. 

OKEMAH.—The Northern Texas Traction Co. is planning to 

erect a terminal building in Dallas. The building will be used 

for a sub-station to distribute energy for local street and railway 

systems and for lighting and power business. 

SOUTH CAROLINA, 

CHARLESTON.—tThe Isle of Palms Traction Co. of Charles- 

ton is to erect two sub-stations and purchase equipment includ- 

ing instruments, switchboards, etc. W. W. Fuller is general 

superintendent and chief engineer. 

TEXAS. .. 

AUSTIN.—The Colorado River Power Co., which has under 

construction a dam across the Colorado river near Balinger, for 

Eee 
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AUGUST, 1913 

Macon, (Ga.) Convention of Southeastern Section, 
N. E. L. A. , 

During the present month, August 14 to 16, the central 

stations of the states of North and South Carolina, Geor- 

eia, Florida and Alabama are to add another link to the 

chain of events making up the history of southern elee- 

trical development, through the assembling in convention for 

the first time as a body organized under a defivite standard 

and determined together to work out the problems of fu- 

ture expansion and service. In the words of President 

Deal, the nature of southern developments, through con- 

solidation of properties and miles of inter-connected trans- 

mission lines, is such that a “community interest” has been 

created affecting every one of the southeastern states so that 

now southern managements can no longer hold that their 

problems and conditions are materially different from 

those of other sections in this district and ean best be 

sclved alone. The problems of one station are the problems - 

of the others, varying slightly in one direction or the other 

according to the stage of development and diversity of the 

loads. In the main, the commercial interests are the same 

and the slight differences and peculiarities of one load form 

useful information for another station that may be nearly 

to or at a point that some station has already passed 

through. Again our stations need to diseuss the connection 

of those loads that at present seem least profitable, yet at- 

tractive through characteristics tending toward improvement 

of load factor. And so it is through this “community inter- 

est”’ that the experience of one station, whether it be large 

or small adds to the experience of another with results that 

cannot help but be beneficial to all. It is in this way that 

a standardization of service can be hoped for and the pub- 

lie given a basis for the comparison and analysis of the 

problems which at times seem to them intrigues of injustice, 

yet which can after all be analysized as the problems of any 

other corporate business when given a consideration on a 

similar earning and service basis. In this regard we pre- 

dict the greatest usefulness of this association work the 

value of which only the future can tell. 

From the standpoint of southern central station prog- 

ress, which has been so rapid and marked, the formation of 

the Southeastern Section of the National Electric Light As- 

sociation, is a most important step. It is so generally recog- 

nized and by those who have had years of experience in the 

organization, operation and management of publie utility 

properties. It bears out the further development of the 

national organization and undoubtedly in the near future 

will be only one of a large number of territorial divisions of 

this association, of which at present there are only three. 

The purpose of the Southeastern Section is in the main simp- 

ly a further application of the purpose of the national body 

to a particular section as already explained in these columns 

and generally known. It is therefore important to the fu- 

ture growth and successful development of all our southern 

No. 8 
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stations as financial propositions and as publie utilities, that 

affiliation be at once established or at least the merits of 

such affiliation investigated. The Macon convention will be 

a good time to do this—the matter will be thoroughly dis- 

cussed—you have had several invitations—it is up to you 

to come. 

In regard to the convention, President Deal has the fol- 

lowing to say: “The program and plans are practically 

completed. It is gratifying to note the 

that is being manifested by the members, for every- 

thing points to the convention being the largest and most 

successful gathering of electrical men that has ever taken 

place in the South. From one to ten representatives are ex- 

pected from each central station company, and a large dele- 

gation will be on hand to represent the manufacturers. The 

papers to be presented deal with live subjects, effecting the 

successful management and operation of the central station 

companies doing business within the states making up the 

Southeastern Section. 

interest 

‘Filectrical developments have been so rapid and ex- 

tensive in the South during the past few years as to make 

it absolutely necessary that those engaged in the electrical 

industry in the states covered by the Southeastern Section 

form themselves into a ‘closer-at-hand’ organization than 

is true of the National Electrie Light Association, in order 

to properly advance the best interests of the entire in- 

dustry. There is no other business, profession or trade 

worth speaking of, but that has its state or section or- 

ganization for the purpose of maintaining maximum prog- 

ress, and no argument should be necessary to make it plain 

that the central station business demands closer association, 

more harmony of action, and general co-operation than 

any other present day business. This is of unusual im- 

portance where consolidations, water power developments, 

and extensive transmission systems have been so great as 

to create a strong ‘community interest” extending over 

neighboring states such as have been created during the last 

few years in the Carolinas, Georgia, Florida and Ala- 

bama. 

“There is no way of dealing fairly and effectively with 

this ‘community interest’ except through intelligent and ac- 

tive association work, hence the formation of the South- 

eastern Section of the N. E. L. A., and the great interest the 

convention is attracting. Central station companies which 

decline to take time by the forelock, and at least get to- 

gether with their neighbors occasionally for the purpose of 

exchanging experiences and ideas are not properly lending 

their influence to the good cause of the central station in- 

dustry, and will sooner or later find themselves embarassed 

through lack of activity or interest in matters essential to 

the general good o fthe business. <A consideration of these 

facets makes it the duty of every company to send at least 

one representative to the convention, ana as the program 

is such that all who attend should be greatly benefitted, each 

company should send.as many employees as they possibly 

ean. The coming convention promises to mark an epoch in 

‘community interest’ activity of the central station industry 

of the South, and we mean that it shall.” 

The convention program and other details of transporta-’ 
tion, hotel accommodations, etc.,. are found elsewhere in. this 
issue. 

Consolidation. 

The discussion at the recent N. E. L. A. convention of 

the advantages gained through the combination of light- 

ing, power and railway loads, touched upon a topie closely 

associated with the tendency of the times in central station 

development. It was shown that a notably good load-fae- 

tor, power-factor and an improved diversity-factor results 

from such combination, enabling the use of larger gen- 

erating equipment with its increased efficiency. It seems to 

be now plain that the true solution of the central station 

problem of low rates and fair return on investment in our 

large and growing cities, is one generating plant or one in- 

ter-connected system furnishing energy for traction, light, 

power and all other purposes, thus providing economies 

that can never be achieved by competition or duplication 

and at the same time making regulation by the representa- 

tives of the people more easy than with several competing 

concerns. 
Many of our progressive cities have during the past de- 

cade or so been bitten by the competition microbe and the 

citizens have acquired such a distorted idea of actual op- 

erating conditions that they have either honestly believed 

or have been induced to believe by selfish minded poli- 

ticians, that the way to secure lower prices for current was 

to advance the cause of competition, either private or 

municipal. Largely for this reason in those cities where 

the spirit has been strongest, several companies have 

sprung up, in some cases with a trifling reduction in rates 

to the customer, but with a greatly reduced return to the 

investor. It has caused duplication of plants, duplication 

of distribution lines, duplication of office facilities and 

those to take care of the details, besides the carrying in 

stations of useless and non-productive machinery. In prac- 

tically every case the conditions in the long run have shown 

that in a restricted field such as the central station field, 

competition is in no way practical. 

As the consolidations take place in the different sec- 

tions of the country, it is earnestly hoped that the results 

and conditions may be made known in detail and placed 

at the disposal and for the careful perusal of those in- 

terestedy in an investigation of the actual conditions for 

their own good. Such an investigation will certainly in- 

jure in no way any company and will greatly benefit the 

industry, in that it is certain to show that consolidation and 

monopoly, if you so choose to eall it, furnish the only so- 

lution to the utility price question and that this question 

can never be answered by competition. For in spite of all 

the laws that may denounce such combines, in spite of the 

popularity-seeking outery of politicians and the adverse 

sentiment of sincere citizens, the common sense way to 

cheapen the utility service is to make full use of expensive 

but indispensable machinery. This cannot be done by dup- 

lication, neither ean it be done by using generating ma- 

chinery part of the time for a single service and other 

machinery another part of the time for another service. 
If you believe it can be done in this way study the condi- 

tions in Savannah, Ga., Montgomery, Ala., and New Or- 

leans, La., and compare same with conditions in Atlanta, 

Ga., Birmingham, Ala., Nashville, Tenn., and the conditions 

that brought about the present situation in Louisville Ken- 

tueky. Keep on combining—reduce your rates as economy 

of production. permits and. eventually the development of 

the business will serve as its own protector. let a 
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Hale's Bar Development of The Chattanooga 
and T’ennessee River Power Co. 

Written for EueorricAL ENGINEERING. 

BY B. T. BURT, RESIDENT ENGINEER, CHATTANOOGA AND TEN- 

NESSEE RIVER POWER COMPANY. 

HE hydro-electric plant of the Chattanooga and Ten- Up of the tail water at the higher stages of flow. Authori- 

nessee River Power Company at Hales Bar, is one zation was finally obtained for the locating of the dam at 
of the largest water power developments yet undertaken in Hale’s Bar, 33 miles below Chattanooga, where solid rock 

Tennessee. The development ineludes a lock and dam about W2S available for the dam foundation and the flood plane 
40 feet high across the Tennessee River at a point known widened out to such an extent that a rapid rise of the tail 

as Hale’s Bar, where at ordinary stages, the river is 1,500 water would not be so disastrous to power development. 

feet wide This development is of especial interest since At this point the head on the turbines is about 39 feet at 

it inaugurated a new policy in government dealings with in- 

land waterways. It is the first case where a private com- 

pany was permitted to construct a dam across a large navi- 

gable river, and where river improvement and power devel- 

opment was combinec. The development on the Mississippi 

river at Keokuk, Iowa, and those in Alabama are other and 

later examples. 

On April 26, 1904, Congress passed an act authorizing 

the Secretary of War to grant permission to the ety of 

Chattanooga to build a lock and dam at a location known 

as Scott’s Point. This act provided that if the city should 

fail to notify the secretary of war of its intention to con- 
struct such a lock and dam within four months, then the 

Secretary of War should be empowered to offer the franchise 

to private citizens of Chattanooga, The city cid not take 

up the franchise and it was accepted by C. E. James and 

the late J. C. Guild, of Chattanooga, who later interested 

A. N. Buady, of New York City. 

hese parties organized the Chattanooga and Tennessee 

River Power Company, and entered ‘nto a contract with 

the United States Government for the construction and 

maintenance of the work. Investigations were at once made 

which lec to the conclusion that Seott’s Point was not a 

favorable site for the power development nor for improving 

navigation, on account of the fact that the location of a 

dam at this point would not give sufficient improvement fic. 1. Generator Room Suowrne Excirers anp SwitcH- 
to the river nor sufficient water power due to the backing BOARDS IN THE Rear, 
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low water, while at a 40-foot stage of the river, the back- 

ing up of the tail water reduces this head to about 19 feet. 

The excavation of the river bed through drilling showed 

apparently solid rock under a blanket of sane and gravel. 

However, when the drilling of the dam and power house 

started in October of 1905, unexpected diffienlties arose 

which have ereated much interest and discussion among 

When cofferdams were constructed on 

Fie, 2. 

engineering circles. 

the water side, it was found that great quantities of water 
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‘ends of the holes and cement forced under pressure into 
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spurted from fissures in the bed rock. Before concrete- 

could be laid, these fissures had to be closed. This was ac- 

complished by drilling 6-inch holes to a depth varying 

from 30 to 50 feet. Pipes were then sealed into the upper 

them until they would take no more, thus grouting the fis- 

sures and sealing them, This process was a slow and diffi- 

cult one and had to be carried out for the foundation of 

power house and dam alike. When building the dam and a 

section cofferdamed, water in some eases gushed up through 

the bottom to such an extent that 20,000,000 gallons of 

water was discharged from the fissures per day. In stop- 

ping these subterranean waterways, something over 200,000 — 

sacks of cement were used. ' 

THE LOCK AND DAM. 

the river is built against a rock bluff, and has a clear width 

cf 60 fce!, ard is approximately 310 feet long irside. Tre 

FIG aos View or Dam anp Powsr House From Down STREAM SIDE. - 
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gates are of the mitering type horizontally framed, built of 

steel and operated by electricity. These gates are some- 

what remarkable for the head which they have to support, 

the difference in elevation between the two pools being about 

40 feet; each lift of the lower gates will be 34 feet long, 59 

feet high and will weigh 129 tons, The upper gate was 

built by the Baltimore Bridge Company, and the lower gate 

by the Penn Bridge Company, of Beaver Falls, Pa. . The 

lock chamber is filled by two culverts 11 feet by 6 feet, 

operated by stoney sluice gates fitted for electric opera- 

tion. The dam itself is 1,200 feet long and extends from the 

lock on the west side of the river to the power house and 

transformer house on the east side. The crest of the dam 

will be of an elevation of 636 feet, a flash board apparatus 

bringing the elevation of the crest up to 639 feet being pro- 

vided. There is a passage way through the dam in which 

the electric conduits are carried from one side of the river 

to the other. In the power house a sluiceway is provided to 

supply water to the lower pool, at times when none is pass- 

ing over the cam or through the power house. 

The power station is 66 feet wide by 353 feet long, and 

in two sections, consisting of an operating building one- 

story high, 220 feet long, and a switch and transformer 

house three stories high and 133 feet long. This operating 

building consists of seven bays, each containing two turbine 

making a total of fourteen. units, Each unit consists of 
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three 8. Morgan Smith turbines mounted on a vertical shaft 

with a generator at its upper end. Each generator has a 

capacity of 3,133 kilowatts, making a total eapacity of 43,- 

862k:lowatts for the station. Under ordinary stages of the 

river only two of the turbines will be used for each unit, 

the third being hele in reserve and used when there is a 

large quantity of water flowing, but giving a reduced head 

due to back water in the tail race. The two lower 

wheels are 72 inches in diameter, and the upper wheel 65 

inches in diameter. The turbines run at 11214 revolutions 

per minute, 

turbine 

Each unit is capable of delivering 

power with a head of 35 feet. 

- The operating building rests practically on the east end 

of the dam and is earried down to so_id rock. The switch 

and transformer house is supported by round concrete piers 

carried down to solid rock. The piers were placed by means 

of light sheet steel caissons sunk through the earth to solid 

rock, the earth being excavated as the caissons were sunk; 

the steel caissons were filled with concrete, the concrete 

piers being proportioned so as to stand the entire load with- 

out any assistance from the light steel shell. 
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Fig. 5. Excrrers anp Ligot anp Power PANELS FoR Lock 

AND Dam av Lert—Mortor GenerATOR PANELS AT RIGHT. 

The operating building and the switch and transformer 

house are steel frame structures with concrete walls. The 

main floor of the transformer house is composed of rein- 

forced concrete, and the upper floors and the roof of the 

transformer house and the roof of the operating building 

are built of flat concrete arches set between steel beams. 

An electric traveling crane of 39 tons.capacity ‘s provided 

to handle the generators and turbines in the operating room, 

and a gantry erane is placed on the up-stream side of the 

operating building to handle the head gates, 

The generating station is laid out to accommodate four- 

teen a.c. generators, six exciters, one exciter switchboard, 

one a.c. lighting and power board, one a.c. control board, 

fourteen a.c. generator field rheostats, one storage battery, 

six step-down transformers, fifteen step-up transformers, 

twenty-nine 6,600-volt H3 oil circuit breakers and buses, 

ten 45,000-volt H3 oil cireuit breakers and buses, three sets 

of multiplex lightning arresters and choke coils, and three 

sets of electrolytic lightning arresters and horn arresters. 

The 14 alternating current generators are located on the 

main floor of the operating room, arranged in two rows, 

seven in each row. Each generator is of 3,133 kilowatt ca- 

pacity, three-phase, 60 cycles, 6,600 volts, 112.5 revolutions 

a minute, and is mounted on a vertical shaft, which is driven 

by three water wheels. At present there have been installed 

only ten generators, two of which have a 100 kilowatt ex- 

citer, mounted on the shaft. On the main floor of the op- 

erating room, near the switchboard, are located the other 

four exciters, each consisting of a 250 kilowatt, 250-volt, 

720 revolutions per minute direct current generator, driven 

by a 375-horsepower, 220-volt, 720 revolutions per minute, 

three-phase induction motor, both the generator and motor 

being mounted upon a common base and coupled together, 

Fig. 6. Bencu Boarp in Power StTarTIon. 
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Fig. 7. CompartTMents For 44,000-Votr Bus 1x TRANS- 

FORMER Housse—6,600-Votr Om Switcues in Rear. 

On the same floor, close to the motor exciters, is located the 

exciter switchboard, and the alternating current light and 

power board. 

At the extreme eastern end of the main floor of the 

operating room are located six -step-down transformers, 

each of 300 kilowatt capacity, three-phase, 60 cycles, 

6,600/230 volts, oil cooled. These step-down transformers 

are located in back of the alternating current light and 

power board, but are separated from it by a fireproof en- 

closure. At present only five step-down transformers have 

been installed, three of which will furnish alternating cur- 

rent to the exciter-motors and two will furnish current for 

station lighting and power. Above the exciter board anc the 
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step-down transformers is a gallery on which is located the 

main alternating current 6,600 and 44,000-volt control 

switchboard, from which are also operated the alternating 

current generator field rheostats, located in the rear of the 

board. 

From each of the alternating current generators, three 

single-conductor cables are run in bituminized fiber conduits, 

laié in econerete, to the generator oil circuit-breakers and 

generator buses, which are located in the north part of the 

first floor of the transformer house, divided from the oper- 

ating house by a 12-inch thick concrete wall. The 15 step- 

up transformers are grouped in five sets, three transform- 

ers to each set, each transformer being 3,133 kw. capacity, 

high tension side 25,400/44,000, low tension 6,600 volts, 60 

cycles, single-phase, water-cooled. At present only three 

sets have been installed. 

The 44,000-volt current from the step-up transformers 

is transmitted through oil cireuit breakers to the 45,000-volt 

buses, which are located partly on the second and partly on 

the third floor in the transformer house. On this floor are 

also located the 44,000-volt multiplex lightning arresters. 

From the 45,000-volt buses, the current is sent through two 

oil eireuit-breakers and choke coils up to the roof, where 
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connections are made with the two transmission lines, ear- 

ried on a steel tower built on the roof. The ends of each 

line are connected to horn arresters, which are located on 

top of a narrow house or enclosure built on the roof. From 
the horn arresters connections are run through “roof en- 

trance” type insulators to the electrolytic arresters, four to 

one line, which are located in the above enclosure, There 

is a provision made for a third (emergency) transmission 

line, which will not be installed at the present time. 

All the H3 oil cireuit breakers and buses, both 6,600 and 

44,000 volts, are installed in compartments built of rein- 

forced concrete. All the main 6,600-volt connections are 

cables with 2/32 inch. best rubber, 8/32 inch varnished cam- 

brie and two waxed braids. All 44,000-volt connections are 

bare copper tubing of 1 5/16 inch outside diameter. The 

connections between the horn and the electrolytic arresters 

are bare copper tubing of 15/16 inch outside diameter. 

THE TRANSMISSION LINE. 

The transmission lines leave the generating station on 

top of the roof at almost a right angle to the long side of 

the building, are carried to the sub-station on 175 steel 

towers, exclusive of the two steel towers, one on top of the 

generating station and a similar tower on top of the sub- 

station, 
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Hig. 9. SINGLE-PHASE AND 3-PHASE FEEDER PANELS IN 

Sus-STATION. 

The pins which support the large line insulators are of 

malleable iron, and are designed to withstand a horizontal 

strain of 6,000 pounds. The strain insulators are furnished 

by the Ohio Brass Co., and the line insulators by New Lex- 

ington Co., and R. Thomas Sons Co. The transmission 

line follows, the greater part of its route, the tracks 

of the N. C. and St. Louis Railroad Company, crossing 

them in six _ places. After going in an_ easterly 

direction about two-thirds of its total length, it turns sharp- 

ly north and continues in that direction until it reaches a 

point on the river near Moccasin Bend, where it turns north- 

east, crossing the Tennessee River and Moceasin Bend, and 

crossing the Tennessee River for the second time, enters the 

city of Chattanooga at the foot of Henry street, From the 

foot of Henry street the transmission line follows the east- 

early course parallel with Henry street over the company’s 

private right of way, until it reaches the sub-station at the 

northwest corner of Henry and Carter streets. 

There are two transmission lines carried on steel towers, 

each tower carrying two lines, and each line consisting of 

three No. 000 bare copper cables, which are used on the 

whole distance of 17144 miles, with the exception of the two 

crossings over the Tennessee River, where 350.000-cir. mil 

bare copper cable is used. On the top of the transmission 

towers a steel cable clamped to the steel structures with cast 

iron clamps is carried throughout the whole distance from 

the generating station to the sub-station, with the exception 

of the two crossings over the Tennessee River. This steel 

cable is used as a ground wire, The steel towers vary in 

height; 35-foot, 40-foot, 45-fbot and 60-foot towers being 

used for ordinary spans and 150 foot and 170-foot towers 

being used for the river crossings. Between the foot of Henry 

street and the sub-station the transmission line crosses the 

N. C. & St. Louis Railroad Company tracks, and at each 

side of this crossing is erected a 60-foot tower on concrete 

base, 5 feet high above the ground. 

All the towers are erected on conerete foundations. On 

account of the mountainous character of the country, it was 
not possible to have the towers located at equal distances, 
and, therefore, the spans vary between 200 and 700 feet, 

and in one instance the span being as short as 150 feet. 

The spans over the Tennessee River are 1,400 feet and 1,500 
feet, respectively. In several places it was necessary to 

erect angle towers, and on such the lines were dead ended. 

THE SUB-STATION (TRANSFORMER STATION). 
The sub-station is a three-story and basement building 

69 feet 10 inches long, 55 feet 4 inches wide, and 81 feet 1 

inch high from the ground, the basement being 15 feet deep, 

and is located at the northwest corner of Henry and Carter 

streets, Chattanooga, Tenn. The sub-station is laid out to 

accommodate two sets of electrolytic lightning arresters and 

horn arresters, two sets of multiple lightning arresters and 

choke coils, five 40,000-volt H3 oil cireuit-breakers and 
buses, three 4,000-volt H3 oil cireuit-breakers and buses, 

one 40,000-volt control board, two 4000/2300-volt control 

boards, ten 2,300-volt outgoing lighting feeders, fourteen 

4,000-volt outgoing power feeders, one station a.c. light and 

power board, one motor generator set, three 2300/115-volt 

oil-eooled step-down transformers for station light and 

power, one storage battery, and nine 40,000/4,000-volt main 

step-down transformers, With the exception of the stor- 

age battery all apparatus is of the same type as that in the 

generating station. 

The principal arrangement of the apparatus is similar 

to that in the generating station. On top of the roof of 

the sub-station is a steel tower on which are supported the 

two transmission lines, which enter the building through an 

enclosure built on the roof, and through large openings in 

the roof enter the southern part of the third floor, where 

the 40,000-volt oil cireuit-breakers and buses are located. 

On this floor, near the southern wall, are also installed the 

multiplex lightning arresters. The ends of each line are 

connected to horn arresters, which are located on top of the 

enclosure, built on the roof. From the horn arresters con- 

nections are run through “roof entrance” type insulators to 

the electrolytic arresters, four to each line, which are located 

Fig. 10. Transmission Line Crosstna TENNESSEE RIVER 

AT CHATTANOOGA ON 150-Foor Towmnrs—Span 1486 

Fret or 350,000 Cre. Miu. Caste. 
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Fig. 11. River Crossing Tower at CHATTANOOGA. 

in the above enclosure. 

From the buses, on the third floor, copper connections 

lead down to the southern part of the second floor, where 

two 40,000-volt transformer oil circuit-breakers are located, 

and from which cables are run in fiber conduits to two 

banks of large step-down transformers, located in the mid- 

dle part of the first (main) floor. There are three large 

compartments built, each to accommodate three 3,133 kw. 

water-cooled, single-phase, 60-cycle, 40,000/4,000-volt trans- 

formers. 

ers, two in a set, are installed. From the step-down trans- 

formers the 4,000-volt current is carried through large ca- 

bles in fiber conduits, built in concrete walls, up to the 

northern part of the third floor, where the 4,000-volt trans- 

From 

At the present time only two sets of transform- 

former oil circuit-breakers and buses are located. 

these buses leads are run upward to K4 automatic switches, 

which are mounted in the rear of the +,000/2,300-volt board, 

located on a gallery called the thiré mezzanine floor. From 

this board circuits are run through choke coils out of the 

building, connections being made with multiplex lightning 

arresters, before leaving the building. As above mentioned, 

provision is made for ten lighting and fourteen power cir- 

euits, but at present only four lighting and eight power 

circuits are installed, 
On the third mezzanine are located the main alternating 

current control boare, from which are controlled all 40,000- 

volt and 4,000-volt H3 oil cireuit-breakers, one motor gen- 

erator set, station light and power board, and three step- 

down transformers. The motor generator set consists of a 

10-kw. 120-volt direct current generator, direct connected to 

a 15-horsepower, 115-volt, three-phase induction motor. 

This motor generator will furnish the direct current for 

operating the oil cireuit-breakers, but will be also used for 

charging the storage battery, which is located in the base- 

ment. Each of the three step-down transformers is 40-kw. 

single-phase, 2,300/115 volts, oil-coolec. Both the motor 

generator and the storage battery and also the three station 

light and power transformers are controlled from the sta- 

tion light and power board, 

At present all outgoing 4,000 and 2,300-volt leads will 

leave the building on the level with the third floor and will 

be supported on wooden poles erected on the sidewalks. 

Provision is made for carrying the outgoing feeders in un- 

derground duets, and for this purpose fiber conduits are 

built in the northern building 

short distance below the grade, 

wall and leave the same a 

being at present proviced 

with fiber caps. 

RIVER Fic. 12. Srrarmy INsuuaToRS AND PLATFORM ON 

Crosstnc TOWERS. 

As in the generating station, all the H3 oil cireuit-break- 

All 

the 40,000-volt connections are bare copper tubing of 

1 5/16 ineh outside diameter, and all connections between 

the horn and the electrolytic arresters are bare copper tub- 

ing of 15/16 inch diameter. All the 4,000-volt connections 

are cables of 3/32 inch best rubber, 4/32 inch varnished 

cambrice insulation and two waxed braids. 

ers and buses are enclosed in conerete compartments. 

The hydralic and mechanical work of the development 

was in charge of John Bogart as chief engineer and Thomas 

K. Murray as consulting engineer of the Chattanooga and 

Tennessee River Power Company. 

With the exception of the storage battery all the station 

apparatus was furnished and installed by the General Elec- 

trie Company. The contractors for the hydraulic machin- 

ery was the 8. Morgan Smith Company, of York, Pa. 

For a large part of the material appearing in this ar- 

ticle, credit is given Mr. T. E. Murray, consulting engineer 

for the company, the illustrations showing sections of the 

plant being taken from a published work by him. 

The man with a permanent position, a clear conscience, 

a good appetite and regular pay, is wealthy, not rich. Every 

big man who has his heart, his head and his hands weighted 

down with responsibility, envies the ernest working’ class. 

Riches only add responsibility, multiply care and increase 

trouble. The real wealth that has no wings is found by the 

willing worker. 
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Alternating Current Engineering 
(Contributed Exclusively to ELECTRICAL ENGINEERING). 

BY WILLIAM R. BOWKER. 

Section 16. Electrical Construction Features of 
Generators and Motors—Circuits and 

Winding Arrangements. 

HE principle of generating alternating currents was 
briefly discussed in the first sections of this series 

of articles. It is now essential that some additional in- 
formation on this subject of a more practical character be 
given, especially in reference to winding principles of two 
and three-phase circuits. j 

In the generation of alternating currents, two component 
parts or members are absolutely essential, the fie!d magnet 
and the armature. These are analogous to the “stator” 
and “rotor” of an induction motor, with the difference that 
in a motor the stator is always fixed or stationary, and the 
rotor the rotating or movable member. In the case of an 
alternator, the armature may revolve and the field magnet 
be fixed or vice versa, for many alternators, especially those 
of high voltage, are designed and constructed so that the 
field magnets revolve. 

A single-phase alternator of a simple form is shown in 
Fig. 93, and consists of several coils assembled at equal 
angular positions upon an iron core to form the armature. 
The field magnet circuit with outwardly projecting pole 
pieces, are wound with wire and supplied with a direct eur- 
rent which flows in such a direction as to induce alternate 
North and South polarity pole pieces. In Fig. 93 is 
shown revolving field magnets, which when rotating gene- 
rate a current of electricity in the armature winding, and 
on the principle of electro-magnetic induction. ‘The current 
in any and all of the coils will in turn be reversed each 
time the rotating pole changes from a North to a South or 
vice versa as it passes immediately underneath the coil. The 
number of alternations or reversals will depend upon the 
speed of rotation of the field magnets, that is number of rev- 
olutions per second, and the number of pairs of poles; the 
one factor multiplied by the other gives the number of 
cyeles per second which is the periodicity or frequeney of 
the generator. 

The current generated from a machine as described is 
a single-phase alternating current and can be collected for 
external supply purposes by connecting the two ends of the 
armature winding to two collector rings on which press 
brushes. It must be clearly understood that in the genera- 
tion of alternating currents, the field magnets have to be 
separately excited by means of a direct current, so as to 
obtain a North and South polarity of the magnets, thus 
necessitating either a separate exciter or other external 
source of supply. 

If in Fig. 93 the field magnet cores were of a larger 
diameter than the armature, the pole pieces projecting in- 
ward instead of outward, the electrical results would be the’ 
same and this latter arrangement be a machine in which 
the field magnets are fixed and the armature revolves. 
Whether the field magnet revolves or is stationary, is de- 
termined by practical considerations to fulfill certain re- 
quirements, in which the question of voltage and insulation 
are important and deciding factors. 

In Fig. 93 the coils are assembled upon what is known 

as a smooth core armature, but this structure is somewhat 
lacking in stability. For several other reasons, mechanical 

and electrical, the toothed or slotted armature core is almost 

wholly used in the construction of modern machines, the 

one great advantage being that it affords a magnetic cir- 

cuit of high efficiency. Fig. 93 is known as a “ring wound” 

smooth core armature and Fig. 94 a “drum wound” smooth 

core armature, the full and dotted lines with the arrow 

heads represent back end connections of armature windings. 

In Fig. 95 is shown a very simple form of single-phase 

winding, known as the “single coil per pole” winding; this 

being an alternator with a fixed field and revolving arma- 

ture, the core not being shown but instead the scheme of 

winding. Fig. 96 is a single-phase winding using armature 

bars instead of coils and is well suited for heavy current 

generation. 

The adoption of the toothed armature led to the gen- 

eral use of what is called “distributive winding” which 

means that the armature core has a great number of slots 

and the armature windings are distributed or assembled so 

as to cover practically the whole of the armature core ex- 

cepting the space oceupied by the core tooth. An arma- 

ture winding such as is shown in Fig. 93 is called a “con- 

centrated winding,” it being concentrated in one place so 

as to correspond with the location of the field magnet pole 

piece. Referring again to Fig. 93, it will be seen that there 

is a considerable space between the adjacent coils C on the 

armature core, and no reason why a second set of coils sim- 

ilar in all respects to the first ones but separate from them, 

could not be assembled there. In practice this is done and 

the machine then becomes a two-phase generator, one set of 

coils coming into action a quarter period later than the other 

set. If there were three separate and distinet sets of coils, 

so spaced that each came regularly into action with the 

magnetic field one third of a period behind the coil pre- 

ceeding, the machine becomes a “three-phase” generator. 

The simple construction is shown in Fig. 97, which is con- 

structed with a toothed armature and distributive winding 

of three sets of coils of two coils per pole per phase. This 

Fig G5 

Fig. 93. SINGLE-PHASE ALTERNATOR. SimpLte Form or 

Fig. 94. Same With Drum Wounp Smooru Corr Ar- 

MATURE. Fic. 95. Same WitH Sineur Com Per Pour 

Winpina. Fic. 96. Same With Armature Bars IN 

STEAD OF COILS. 
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three-phase winding may be connected either in delta or 

star as demanded by the voltage and current requirements. 
In Fig. 98 an outline diagram is given of the necessary 

components of a single-phase alternating current gnerator, 
and is known as a four-pole, ring wound armature with a 
concentrated winding. If now a second set of coils similar 

to the first set were distributed between the first set and 

connected to a second pair of slip rings and brushes, the 

coils would come into action, such that their maximum Emf. 

F179. 97 

Fig. 98 

Fig. 97. A THReE-PHase Distriputive WINDING. Fic. 

98. A Four Pore Ring Wounp ARMATURE WITH Con- 

CENTRATED WINDING. 

occurred when the first set was at a minimum or vero Emf. 

This would result in a phase difference of 90 degrees, the 

currents being in quadrature, and deliver a “di-phase” or 

“two-phase” current. Fig. 99 is an outline diagram of a 

two-phase machine with three slots, per pole, per phase, and 

Fig. 100 a three-phase machine with two slots, per pole, 

per phase. 

Obviously then the only difference between a single- 

phase, two-phase and three-phase generator from the con- 

structive standpoint of the winding cireuits, is in the dis- 

position or grouping o fthe separate sets of windings, two 

for two-phase and three for three-phase in relation to the 

magnetic field poles or coils. The principle involved in 

the grouping of the windings in relation to the field magnet 

poles may possibly appear more distinct by showing them in 

a line, with the armature core and field magnet pole cir- 

cumferences straightened out as shown in Figs. 101, 102, and 

103. Fig. 101 represents a three-phase winding with three 

slots, per pole, per phase, the distance A being technically 

Fig. /00 

Fic. 99. Diagram or WrnpinGc ror Two-PHaAse GENERA- 

mor. Fic. 100. Same ror A THREE-PHASE GENERATOR. 

known as the width of winding; and the distance (X X) 
between the center lines of two adjacent magnets being 

called the “pole pitch.” Fig. 102 is a two slots, per pole, per 

phase, two-phase winding, and Fig. 103 a two-phase, two 

slots per pole, per phase lap winding. 

In Figs. 104 and 105 are shown the different forms of 

slots and punened holes used in modern alternators and 

S19 103. 

Fig. 101. Wryping ARRANGEMENT WiTH REFERENCE TO 

Fretp Pontes ror 3-PHAase Macurne. Fia. 102. Same 

FoR ‘T'wo-PHASE. Fig. 103. Same ror Two-PHase 

Wir Lap WINDING. : 

also the stator and rotor slots of induction motors. After 

the assembling of the conductors in the slots, the winding 

in slots (1), (3) and (4) are always tightly wedged by 

means of wood strips or other suitable insulating material, 

and slots of the forms shown at (5) and (6) are also usual- 

ly tightened by a wedge. With the closed or partially closed 

slots or holes of the shapes (5) to (10), it is impracticable 

to wind with formed wound conductors, the conductors hav- 

ing to be threaded through under such circumstances. With 

a formed wound armature, stator or rotor, the core slots 

have to be approximate to or be similar to the forms or 

shapes (1) to (4). 

The core plates used for armatures, stators and rotors 

are stamped by machinery out of thin sheets of iron, which 

when assembled constitute a laminated core, the slots or 

holes usually being punched in the core plates, but sometimes 

being milled out. 

In Fig. 106 is illustrated the forms of the stator and 

rotor core slots of a 6 horsepower 2-phase, four-pole, short 

cireuited, squirrel cage, bar wound, rotor made by Brown 

Fig, /04. 
2 Vf jas mY y af oY 

YY 
Fie 79. she 

Fies. 104 any 105. Suowr1ne Dirrerent Forms or Suorts. 

Boveri and Co., of Switzerland. The stator has 40 slots 

and the rotor 37 holes, it being always necessary to have a 

different number of stator and rotor slots to prevent “dead” 

points or positions at starting. The number of stator slots 

must always be a multiple of the number of phases and num- 

ber of poles, as for instance in the above case, 40 is a mul- 

tiple of 4 poles and also of 2 phases. 
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Two of the factors that determine the number of poles 

are the speed required and the frequency of the supply 

circuit, after which the number of slots or holes are so 

ealeulated that the internal periphery of the stator can be 

equally divided and spaced with them. Fig. 107 illustrates 

the shape of holes or slots generally used in modern induc- 

tion motors; the left hand type being more suitable for the 

squirrel cage bar winding and the right hand shapes for 

the formed coil wound rotor. It will be noticed that there 

are more rotor slots than stator slots. The shape of the 

slots at the right hand of Fig. 107, and in the stator of Fig. 

106, and slots 5 to 7 Fig. 105 provide for winding with 

more than one conductor in each slot. Large machines are 

designed and constructed with a number of conductors in 

one slot which admits of them being connected in parallel 

as shown in Fig. 108. The core slots both in the stator and 

rotor run parallel to the rotor shaft, and in these the in- 

sulated windings or conductors are embedded, the slots be- 

ing either wholly or partically closed, as shown in the 

several illustrations. 

Large alternating current generators are invariably 

built with stationary armature and revolving field magnets. 

This permits of easily and effectively insulating the arma- 

ture conductors, dispenses with movable contacts and af- 

fords greater mechanical stability, the assembled prts be- 

ing more securely supported and thereby not affected by 

vibration or centrifugal action. The revolving field mag- 

net has fewer movable contacts, and provision has only to 

be made for the low potential direct excitation currents 

necessary to be delivered to it. In high potential genera- 

tors the fixed armature construction is always adopted. 

Since in alternators, the no load terminal voltage is less 

the greater the number of coils in which the winding is 

Stator 

€ Stator y 

\ Rotor 

F719. J07 

Fic. 106. Forms or Sraror ANd Rotor Siots ror Brow 

AND Bovert Motor. Fia.'107. Suaprs or Stots Mosr 

Usep ror Inpuction Morors. 

divided, this construction of winding is greatly utilized, 

the terminal voltage, no load ratios being for single coil 1.0; 

double coil 0.707; triple coil, 0.667; four coil, 0.654. 

In both single-phase and polyphase generators, the num- 

ber and shape of the armature core slot has a considera 

ble effect upon the performance of the generator. In the 

unitooth armature core, (a unitooth being one slot, per pole, 

per phase), the regulation is bad, there being excessive ar- 

mature reaction resulting in a deformed Emf wave curve, 

high self-induction, and requires a large exciting current at 

full load. The acvantage of a unitooth design is that it 

effects economy of insulation in high voltage generators. 

In modern practice, however, the multi-tooth generator has 

become generally adopted, the polyphase generators having 

two or more slots per pole, per phase, which offers the fol- 

lowing advantages: Decreases the self-induction of the 

winding, resulting in a low inductance; gives a more effi- 

cient regulation; the core surface is utilized to better ad- 

vantage resulting in a more even heating of the conductors; 

a greatly decreased armature reaction giving a better Emf 

wave form, and with open slot winding it prevents the 

necessity of considerably increasing the field exciting eur- 

rent at full load. ; 

For long distance transmission at high voltage, the mul- 

ti-tooth armature construction is especially suitable. Open 

slot construction with distributive winding results in a very 

low inductance, a desirable electrical condition to be at- 

tained. When the armature conductors are threaded 

through ané@ imbedded in holes punched beneath the peri- 

phery of the armature core, thus giving a continuous arma- 

ture core surface, there is very little tendeney for eddy cur- 

rents to be generated in the field magnet pole pieces, thus 

obviating the necessity of laminating the field magnet pole 

pieces. This sometimes is a desirable requirement under 

the heading of constructive expense. 

In induction motors the clearance or air gap between 

the stator and rotor must be very small approximating less 

than 1/32 of an inch, as this prevents excessive magnetic 

leakage. If there is much leakage, the torque is reduced and 

excessive starting currents are @emanded. The smaller the 

air gap, the less the magnetizing current required, the 

higher the power factor and the greater the electrical effi- 
ciency in general. 

Fig. 108. Srcrion or WINDING SHOWING INSULATION AND 

Wenaine or 4 Connuctrors IN PARALLEL. 



August, 1913. ELECTRICAL ENGINEERING 347 
(Formerly Southern Blectrician) 

Both the open and closed core slots possess certain prac- 
tieal and electrical advantages and disadvantages. The 
open slot facilitates readiness of winding and is easy and 
convenient to repair, being a less costly winding so far as 
the labor factor is concerned, and besides admits of a 
formed coil winding, and largely for that reason the motor 
stators and generator armatures are generally constructed 
with open slots. With elosed holes or slots, the conductors 
have to be threaded through by hand, and they do not admit 
of a formed coil winding. They are also more difficult to 
repair, not being so easily removed as in the open slot con- 
struction. The closed slot while increasing the self-indue- 
tion of the winding, decreases the reluctance of the mag- 
netic circuit, which reduces the magnetizing current and 
increases the power factor. 

For induction motors the squirrel cage type of rotor is 
extremely simple in construction, the straight bars or rods 

being threaded through the slots or holes, and the project- 

ing ends short-circuited by a metallic ring at each end. 

The coil wound rotor is wound in a similar manner to a 

coil wound stator. In the stator winding the slots are so 

selected that they carry conductors in which flow currents 

in the same direction for each phase, and are then connect- 

ed by end connections to conductors in slots carrying cur- 

rents in the opposite direction. The coil wound rotor has 

a Gefinite set of coil windings which correspond to the 
polar windings of the stator. 

The number of slots in a stator core are calculated as 

follows: In a four-pole, three-phase machine with six slots 

per pole, per phase, the number of stator slots would be, 

4 6 XK 3 = 72 slots. The slot depth would be approxi- 

mately three times the width. The rotor slots must never be 

of the same number as the stator slots, otherwise there 

would be dead points, offering obstacles to starting under 

load, and the motor would not start and run smoothly 

against even very light loads. 

The ratio generally found in practice is as follows: 

Rotor KOO momroreO 5 4°93 
Stator Gaon 4 3. 3.2 
There are nearly always more rotor slots than stator 

slots. To avoid dead points, the number of slots per pole, 

per phase, in the rotor of the squirrel cage or single con- 

ductor per phase, per slot, type, must always be prime to 

the number of stator slots, and the number of stator slots 

usually range from 7 to 9 times the number of stator poles. 

Machines are generally constructed with two or more 

conductors per slot, the windings usually being connected 

in parallel. The number of rotor slots must then be a mul- 

tiple of both the number of pairs of poles and number of 

phases. Fig. 108 illustrates a section of the stator and 

rotor core teeth of a three-phase motor, and also shows a 

cross section of the winding, insulation and wedging of the 

conductors, of which there are four conductors per slot 

connected in parallel. 

The next section of this series will take up the trans- 

mission of power. 

The Design of Sted eR teeer Plants 
(Contributed Exclusively to ELECTRICAL ENGINEERING). 

BY EARL F. SCOTT, M. E.. MEMBER A. S. M. E., MECHANICAL 

Section 4. Detail Specifications for Pipe Work of 
Steam Plant Under Discussion. 

N section 3 of this series of articles the writer discussed 

in a very general way pipe sizes and arrangements. In 

this section detail specifications covering the pipe work for 

the plant in question will be taken up. 

Since it is impossible to make up an intelligent pipe 

layout until the machinery has been purchased, and also on 

account of the fact that the average manufacturer, from 

whom the machinery may be purchased, does not like to 

install a plant complete including the detail apparatus such 

as the pipe, valves and fittings, it will be in order to pre- 

pare a pipe specification separate and independent from the 

machinery specifications. If we follow this arrangement, it 

will be necessary as a preamble to the specification, to men- 

tion the location of plant facilities for doing the work, con- 

veniences for handling the material, with cranes and also 

the fact that all machinery not mentioned in the pipe speci- 

fication will be placed on foundations ready for the pipe 

contractor to make connections. This information may be 

found in section 1. 

For convenience, however, we will repeat the condition 

uncer which the pipe and apparatus must work which are 

as follows: One hundred and fifty (150) pound pressure 

(gage) one hundred and fifty (150) degrees superheat. 
This is the condition for the live steam lines only, the other 

conditions will be mentioned under the different headings. 

With these conditions, we will have a temperature of 516° 

ny 
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F. or 366° for the steam at 150 pounds pressure plus the 

150° superheat. 

On very high temperatures, particularly above 500°, it 

is necessary for steel valves and fittings to be used, as cast 

iron will not withstand these high temperatures for any 

length of time. It might be safer or rather call for less 

comment if the writer would say it is not safe to use cast 

iron fittings for these high temperatures, since it is a fact 

that iron deteriorates under such conditions, There are, 

however, plants in operation using cast iron fittings which 

have not shown signs of failure, but we do not know at 

what time they may fail and prove disastrous. With this 

knowledge before us, therefore, the writer believes the 

proper specification for this plant will be cast steel. 

Vatves. We will first discuss the valves for the steam 

lines. For high temperatures it is not enough to make 

valve bodies of cast steel, some type of trimming for the 

valves must be used so that the metals for the seats, ete., 

will have a similar expansion to the valve bodies, If these 

were not the same, or nearly so, with the high temperatures 

and excessive expansion, we would have loose joints and 

leaks. Also the ordinary bronze seat will warp at high tem- 

peratures. For these and possibly other reasons, we must spe- 

cify that the valves be mace of special metal for this service. 

The valve specifications will therefore be as follows: 

The bodies, bonnets and yokes shall be cast steel, free from 

blow holes, sand holes or other flaws that would impair the 

strength. The trimmings, including the seat rings, seats 

and stems, shall be either nickel bronze or “monnel” metal 
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(monnel metal is high in nickel), suitable for the above 

mentioned specification. All valves 214 inches and larger 

shall be flanged, 2-inch and smaller valves shall have bodies 

made of nickel bronze and similar trimmings. Valves above 

6 inches shall have bypasses made a part of the valve, All 
flanges of valves shall be faced with 1/32 inch raised face, 

within the bolt holes, and all holes shall be drilled and spot 

faced. All valves 21% inches and larger shall be of the 

outside serew and yoke type, (rising stem). These require- 
ments will apply to globe, gate and non-return valves. 

It may be in order here since preparing the above speci- 

fication to tell where the different types of valves should be 

used. 

Non-Return Vatves. On or near the outlet of each 

boiler, it is very necessary to place a non-return, hand-stop 

valve. This valve performs a dual purpose; first, it will 

close of its own accord in ease an accident should occur to 

the boiler, such as blowing out of a tube, or in any way 

reducing the pressure in the boiler; and second, if one 

boiler fire should become sluggish and the steam pressure 

drop, this valve would close and prevent the rush of steam 

from the other boilers into the boiler of low pressure. To 

the trained engineer, this function is readily apparent. 

We might have adopted for this plant a more expensive 

type of valve for this purpose than the plain non-return 

valve, which would have been the non-return emergency 

stop valve. This type of valve not only fulfills the func- 

tions mentioned in the non-return and hand-stop valve, but 

will close if an accident should happen to any part of the 

pipe system, thereby releasing the pressure. Or the whole 

plant may be closed down at will by opening a 44-inch 

pilot valve which relieves the pressure sufficiently on the 

emergency valve to cause it to close instantly. These 14-inch 

pilot valves may be placed in different places about a plant 

so that one may be reached easily in case an accident should 

happen anywhere in the plant. 

With this explanation, the specification should read as 

follows with reference to these valves: There shall be 

placed on the steam outlet of each boiler a non-return and 

hand-stop valve, these valves to be made of the same ma- 

terials as specified for gate valves. 

Gatr Vatves. Location of gate valves: A gate valve 

should be used always in a steam line where the valve is 

either to be opened wide or closed off tight, and should 

never be used as a throttle valve. With this explanation 

we would require gate valves on all steam branches where 

same leave the main header. 

Giope Vatves. Globe valves should be used only where 

the valve is to be used with a throttling effect. With this 

in view, we would require globe valves at each machine 

(when not furnished with the machine). Globe valves shall 

have the same specification as required for gate valves. 

Firtrnas (FLANGED). We will next consider the fittings 

for live steam lines. Fittings as well as valve bodies should 

be made of cast steel (see reason on valves). Therefore, 
the specification should read as follows: All fittings on live 

steam lines shall be of cast steel, free from flaws, sand or 

blow holes, or any other defects that would impair the 

strength. All fittings 2% inches and larger shall be flanged. 

Fittings shall be made from extra heavy dimension pat- 

terns with extra heavy diameter flanges. All flanges shall 

be faced true to the axis of fitting, and shall have 1/32 inch 
raised face on the inside of the bolt holes. All bolt holes 

shall be drilled to standard templet and spot faced on back, 
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Fittings (ScREWED). All fittings 2 inches and smaller 

‘shall be extra heavy patterns and cast steel, tapped true to 

axis, free from all flaws that would impair the strength or 

tightness. Metal to be in every respect equal to that of 

the large fittings. 

FLANGES (VAN STONE). All flanges 4 inches and larger 

shall be suitable for the Van Stone joint, and shall be high 

hub rolled steel. Each flange shall be finished smooth on 

the parts where pipe bears on it, also on back, and shall 
have an easy curve where the pipe extends through and is 

lapped over. Bolt holes shall be drilled. Extra heavy 

standard templet. 

FLANGES (SCREWED). Flanges from 24% to 4 inches 

shall be extra heavy pattern, rolled steel, tapped true to 

axis for pipe to be screwed on. 

Unions. At points most convenient for the removal 

of pipe, all lines 2-inch and smaller shall have extra heavy 

brass ground joint unions. ‘Union bodies to conform to 

material specification for small fittings. 

FLancep Jomnts. All joints 4 inches and larger shall 

be of the Van Stone type, with the metal properly lapped 

over for the different size joints. Each joint shall be faced - 

true front and back so that a perfect contact is made with 

the face of flange, and the proper joint is made with the 

gasket. Joints below 4 inches shall be made by screwing 

the pipe through the flange, and flange and pipe faced off 

true with one setting in the machine. 

Pirz. All pipe used for bends and straight runs in 

steam lines shall be “full weight” wrought steel lap welded 

pipe. 

Brenps. Bends shall be turned on a smooth, even radius 

and shall not show any lumps or unevenness on inside of 

curve. Radii shall be standard unless otherwise specified. 

Gaskets. All live steam line gaskets shall be of com- ’ 

pressed asbestos, commonly known as “Vanda,” “Taural,” 

“No. 900,” “Klingeret,” or any other similar material. Gas- 

kets shall be 1/16 inch thick and shall be eut so as to fit 

inside of bolt circle, 

Bours. All bolts shall be the best grade machine bolts 

with square heads and cold pressed hexagonal nuts. Bolts 

shall be long enough so that a full thread shows when 

bolts are tightened up. 

Pier Supports. Under this heading it is hard to give 

anything definite further than to say that all pipe shall be 

properly supported to allow for free expansion and con- 
traction, and prevent undue vibration. Where pipe runs 

along a wall, it shall be supported by wall brackets ane: ad- 

justable stands and rolls, and at other points from roof or 

floors by adjustable rod hangers. 

Sream Separators, While it may not appear consistent 

to use steam separators in connection with a plant where 

superheated steam is used, still it does not pay to take any 

chances of water being drawn over from the boilers or else- 

where. Where the steam has a continuous flow as with the — 

steam turbine, we should use what is known as the small 

separator (not the receiver type). This type of separator 

will separate the water but does not retard the flow of | 

steam. With this in view, the specification woulé be as 

follows: | 

Near the inlets on each turbine, including the exciter 

and condenser turbine, shall be placed a cast steel steam sep- 

arator suitable to operate under the conditions of this speci- 

fication. Flanges on separators to meet the requirements — 

of the.flanges on the valves and fittings. 
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Srmam Traps. On the low points in the steam header 

and each separator, shall be placed a steam trap. Each trap 

shall be bypassed properly, and the discharge run to a 

common header and thence to the heater. In each branch 

from header to trap shall be placed a swing check valve. 

Fittings and valves in drains to traps shall be extra heavy, 

but need not be designed for superheated steam. The traps 

’ shall be a high grade of non-return steam trap with float, 

suitable for 200 pounds working pressure. 

We have now covered each item used in the make-up of 

the steam line. Attention will now be directed to the ex- 

haust between turbine and condenser, or to the vacuum 

lines, 

Vatves. The valves that will be used in this service 

will be entirely different from those mentioned for the 

steam lines and will require a separate specification. On 

the lines between turbine and condenser, which are larger 

than, say, 24 inches, it will be advisable to have valves oper- 

ated by a motor or mechanical drive as it takes some time 

to close or open such a valve. The body of the valve 

should be cast iron with bronze trimmings. What is known 

as the double dise type of valve. Hach valve should be ar- 

ranged so it may be water sealed around the glands. This 

is very important, as this is the point where you may ex- 

pect most if not all leaks. 

The electric drive for such valves would consist of an in- 

duction motor connected through gears (spur gears), to the 

spindle of the valve. The motor to be suited for the plant 

current. 

What has been said in the preceding paragraph may be 

considered descriptive and it may be in order to write a 

concise specification for these valves, as follows: All valves 

in lines between turbine and condensers shall be flanged, 

low pressure, double dise gates, cast iron body, bronze 

mounted, with outside screw and yoke. Hach valve 24 

inches and larger shall be electric driven. The motor shall 

be of the induction type, suitable for:the plant current, 

and direct connected to the spindle of the valve by gears 

(spur gears being preferable). Each valve shall have the 

glands sealed by water. 

Frirrrnes, All fittings used in lines between turbines and 

condensers shall be flanged cast iron suitable for 28 inches 

vacuum. 
Pipr. If the lines are short, as they are shown in Fig. 

1 of Section 3, cast iron makes the best material for this 

type of pipe and necessarily would take the same specifica- 

tions as the fittings. 
Gaskets. All gaskets used in joints shall be the same 

as specified in the steam lines. 

Drains, Whenever the gate valve should be cut off and 

the turbine is run non-condensing, necessarily there is a 

condensate that collects in the bottom of these large fittings. 

In order to get rid of this, it is an easy matter to place a 

drain at the low point about 2 inches in diameter. In this 
drain should be placed two check valves and a couple of 

“ells” on outside of checks to form a water pocket to pre- 

vent a possible leakage where there is a vacuum on the 

system. When the condenser is running, this water of 

condensation is swept over into the condenser with the 

high flow of steam. This arrangement of drainage is much 

cheaper than a vacuum trap and is just as satisfactory so 

long as the lift is not too high to prevent the steam from 

carrying this water over when in operation. 

AUXILIARY AND ATMOSPHERIC EXHAUST LINES. 

Reuier Vatves, On each turbine there should be placed 

an automatic relief valve, the purpose of this valve being 

to break the vacuum and relieve the turbine in case of ac- 

cident to concenser. We will not discuss the conditions un- 

der which the valves would come into operation as this point 
is well known to every engineer, but we will discuss the 

type of these valves. In the preceding section, we showed 

how to select the proper size of these valves, so we will not 

touch on this point again. These valves should be made 

extremely tight, as the vacuum in the condenser would be 

affected from any leakage through them. In order to make 

them tight, they should be arranged to be water sealed. 

This can be done by having the seat arranged for a water 

seal and connection made to the service line in the building. 

A specification for these valves should be as follows: 

On each atmospheric line shall be placed an automatic ex- 

haust relief valve; the body of cast iron, bronze trimmings, 

the seat to be arranged to form a water seal. Each valve 

shall be arranged with hand lifting device on top or bot- 

tom as selected by the engineer. 

Gate Vatves. All gate valves on auxiliary lines shall 

be standard, iron body bronze mounted, inside screw gates, 

flanged for 5 inches and larger, with brass body for 2 inches 

and smaller. 

Frrtmes. All fittings on exhaust lines shall be cast iron 

flanged 5 inches and larger. 

Pier. Pipe 10 inches and smaller shall be standard 

wrought steel pipe, larger sizes shall be galvanized spiral 

riveted pipe of standard thickness, with standard A, S. 

M. E. flanges. 

Gaskets. All gaskets used in exhaust lines shall be the 

same as specified for steam lines. 

Hancers. Pipe shall be supported from roof of floors 

by adjustable hangers, 

WATER LINES, CONDENSER, INJECTORS, DISCHARGE AND PUMP 

SUCTION. 

The sizes of these lines were discusseé@ in the preceding 

section, so we will not touch on this point further. How- 

ever, it is necessary to mention the kind of material re- 

quired. All pipe should be cast iron with flanged joints; 

while this class of material is much more expensive than 

the regular bell and spigot pipe, yet we are justified in 

specifying such, as it will be disastrous to our plant if the 

suction line should leak air. This is especially true if 

there is a high lift on the condenser (specification for which 

is 12 ft.)- 

With this in view we would have a specification as fol- 

lows: The injection line shall be flanged cast iron pipe, 

cast even thickness, free from blow holes and other flaws or 

eracks due to cooling. The pipe shall be dipped in tar 

when at a high temperature. Flanges shall be faced and 

drilled standard. 

VALVES AND Firrinas. The valves and fittings shall be 

the same as was specified for exhaust lines. 

Gaskets. All gaskets shall be a good grade of cloth 

inserted rubber gasket, 1/16 inch thick. 

BOILER FEED PUMP DISCHARGE. 

Since the boiler feed discharge is not only under a very 

high pressure (boiler pressure plus friction) the discharge 

should be designed with the very best materials for it is 

the most vital part of a power plant. 

VALVES AND Firrines. The valves and fittings shall be 

extra heavy, cast iron body, bronze mounted gate valves 
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with rising spindles. Valves and fittings shall be flanged 3 

inches and larger. 

Pier. All pipe and bends shall be extra heavy wrought 

steel pipe. 

Fuances. All flanges shall be extra heavy cast iron, 

faced and tapped true. Flanges shall be screwed on pipe 

and the pipe and flange faced off at one setting in machine. 

Gaskets. All gaskets shall be the same as specified 

funder “Live steam line” headings. 

BOILER BLOW OFF. 
Under this heading all material shall be as specified under 

boiler feed lines. 
Drains. Under this heading would come small pipe not 

falling under any of the above headings. It is hard to 

give a full description of this material and usually it is bet- 

ter not to attempt to do so beyond stating that the con- 

tractor shall make such connections that may be required for 

this part of the work. Under this heading would be the water 

and oil drains for the turbines, bearing water for sealing 

the glands of the turbines,*drains from cylinders of aux- 

iliary machinery. 

All cylinder drains should be run to a sump drain fur- 

nished in the building contract. Connections for the water 

lines for bearings would be from the service line brought 

into the building by the plumbing contractor. 

The material to be used in these lines should be as fol- 

lows: 

V ALVES. 

kenheimer “Ferro Renewo” type. 

Firrines. Fittings shall be cast iron standard or extra 

heavy as the pressure might require. 

Prez. The pipe shall be standard weight wrought steel 

pipe. 

Untons. «There shall be placed wherever necessary 

ground ball joint unions, same to have one brass joint 

against iron, with cast iron body suitable for the pressures 

that may be required on the lines. 
PIPE COVERING. 

The following lines will have to be covered with some 

sort of nonconducting material: Live steam lines, boiler 

feed lines, suction from heater to pump, auxiliary exhaust 

‘lines from machines to heater, and the heater. 

A specification to cover these lines will be as follows: 

Live Stream Lryus. All live steam lines, including 

valves, fittings, and flanges shall be covered with 85 per 

cent magnesia pipe covering and shall be applied as follows: 

Vatves. The body of valve, including the bonnets, shall 

be covered with 85 per cent plastic covering, wired on and 

troweled smooth and canvas placed over same, the thick- 

ness of plastic shall be the same as is required for the cor- 

responding different size pipes. 

Frrrincs AND Srpararors. All pipe shall be covered 

with a double thickness of 85 per cent magnesia covering, 

each layer to be standard thickness required for that par- 

ticular size pipe. Joints shall be broken in placing the 

covering on. Bach layer shall have a canvas jacket pro- 

perly plastered. Brass lacquered bands shall be placed 18 

inches apart. At the flanges the covering shall be finished 

off with a chamfer so that bolts may be removed without 

breaking the covering. 
Fuances. All flanges shall be coveree: with sectional 

blocks and wired on securely and canvased smoothly. The 

blocks shall be arranged so that the covering may be re- 

moved in halves without further breaking same. A band 

All valves used in drain lines shall be Lun- 

shall be placed around each flange after it is plastered. 

EXHAUSTS, BOILER FEED SUCTION AND DISCHARGE LINES. 

The above lines shall be covered as follows: 

VALVES AND Firrines. Shall be covered the same as 

called for under “live steam lines.” 

Piper. Pipe lines shall be covered with one thickness of 

85 per cent magnesia covering, canvas jacketed, and 

lacquered bands placed 18 inches apart. 

Heater. The feed water heater shall be covered 11-4 

inches thick with 85 per cent magnesia plastic. One inch 

shall be applied with blocks or plastic whichever will be 

easier. This shall be wired on securely after which a 1-4 

inch coat of plastic shall be applied and troweled smoothly 

and a canvas jacket placed over the whole. 

Parintine. All lines covered shall be given a coat of 

gray waterproof paint. The bands shall be removed be- 

fore painting and replaced after paint is dry. 

PAINTING AND CLEANING UP. 

All exposed pipe, not covered, including valves and fit- 

tings, except brass valves, shall be given a coat of asphaltum 

paint, this includes support hangers, ete. 

All debris made by the cantractors in installing pipe 

work shall be removed by the said contractor and the 

premises left clean. 

BUILDING. 

It is not the purpose of this article to attempt the de- 

sign of the building for this plant, for as stated at the be- 

ginning of this series, this part of the work, if elaborately 

designed, should be left in the hands of a competent archi- 

tect. However, it may be opportune to discuss some points 

regarding the structure. 

We have already touched on the clearance that is desir- 

able around the different machines, which within itself de- 

termines the size of the building. We have not, however, 

mentioned the large space that is desirable in front of the 

boilers for firing room. In addition to this, large space’ is 

required for drawing the tubes from the boilers during re- 

pairs. It is usually desirable to have large arches in the 

building wall in front of the boilers which allows easy 

access for coal from the track on outside of building. 

A nice arrangement for this would be to have the track 

elevated about six to eight feet on an ineline trestle, and 

beneath the tracks, and between tracks and building wall 

concrete the floor, this allows the coal cars to be run upon 

the elevated tracks, dumped and the coal easily carted into 

ithe boiler room. If the elevation would allow, this con- 

erete mat could be made inclined towards the boiler room 

and the coal wou'd roll into the arched doors by gravity. 

If the boiler room floor is made of conerete, it is good 

practice to make about four (4’) feet in front of boilers 

of hard burned paving brick laid on edge. This gives a sur- 

face that will not crack when the hot ashes are drawn when 

cleaning’ fires. 

The wall separating the boiler room from turbine room 

should be a fire wall, running thru roof of building about 

three feet. 

The elevation of the turbine room from floor to roof 

truss will depend on the required height necessary for the 

satisfactory operation of the crane. The space between 

bottom of crane and the highest piece of machinery should 

be sufficiently great to allow the crane to pick up the 

largest piece of the machinery and earry it over the other 

parts. This required height is furnished by the machinery 

builders. The required height above the crane rail is fixed 

) 
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by the crane builders, therefore from these two dimensions 

the distance from floor to bottom of roof truss may be de- 

termined. (While it is not necessary, it makes a better ar- 

rangement to make the bottom chord of truss in the boiler 

room at the same elevation of that of the turbine room. 

For a plant of this size the flat roof having about 1% 

inch piteh to the foot makes a nice arrangement, and with 

this type of roof it will be necessary to support the roof 

from steel trusses about 12 to 15 feef apart and with about 

4 feet depth at outside edge of building and say 5 feet at 

partition wall. The design of these trusses are simple and 

the detail may be worked out by the steel contractor. 

Both in the boiler room and turbine room there should 

be placed a Sufficient number of ventilators. The roof 

proper may be made of conerete with cinder base for light- 

ness and on top of this a water proof finish of some sort. 

There should be plenty of light in the turbine room and 

since the elevation from floor to roof will be rather great, 

double windows give a good effect, having the lower seez- 

tion to swing or raise and the upper part to turn on a 

pivot. Above this may be placed the fixed arch (half 

circle) glass. This gives a nice effect from the outside and 

serves to give planty of light from the inside. The win- 

dows in the boiler room may be arranged to match the win- 

dow arches of turbine room from the outside. If the 

ground level will permit there should be plenty of light in 

the basement. This may be had by allowing the window 

effect of the turbine room to be carried down to the base- 

ment. If the building is made of brick, it would be well 

to earry the fire proof effect out by using metal frames and 

wire glass windows and doors. Also make the floors of 

steel and conerete construction. While this is an expensive 

construction it makes a lasting as well as fireproof build- 

ing. 

The building walls will have to be designed strong 

enough to carry the load of the crane. This may be done 

by placing pilasters on the walls at points about fifteen 

feet apart. The pilasters may be built in as a part of the 

brick wall or they may be an independent steel structure 

running up from the ground. 

There should be an easy means to get from the turbine 

room to boiler room, turbine room to basement and boiler 

room to basement, this will make a direct communication 

with turbine room to basement, also an indirect connection 

through the boiler room. It might also be desirable to ar- 

range openings around the condensers so that the ma- 

chinery in the basement may.be watched from above. The 

building should be equipped with modern plumbing as well 

as an office for the engineer. 

The crane should be a very simple hand power traveling 

erane, having a hand control for the crane itself, arranged 

through gears so that the effect will be on each pair of 

wheels, also a separate chain control for the trolley. On 

account of the additional expense which is quite high, and 

many times when the erane is desired there is no current, 

it is more desirable to make the crane to operate by 

hand instead of electricity. The capacity of the 

crane should be large enough to handle the largest piece of 

machinery (largest casting) at one time. In a plant of this 

size a 20-ton erane is about right. 

This article completes this plant. In the next article 

we will treat a plant of different size and for different con- 

ditions. hy id 

Important Considerations in the Choice of 
Distribution Systems 

A Discussion of Engineering Features. 

BY F. T. STOCKING. 

INCE the general adoption of alternating current sys- 

tems of generation and distribution, while no radical 

changes have been made in the systems, the methods of 

transmission and distribution have gone through different 

periods of refinement until today there are definite engi- 

neering reasons for the arrangements selected. Voltages 

which were not considered practical a few years ago are 

now commercial possibilities, not only in long distance 

transmission, but in distribution work as well. It has been 

found that apparatus can be made and lines erected at the 

moderately high voltages at a cost little in excess of that 

for the lower voltages, since the insulation on both ap- 

paratus and lines for such voltages is little more than that 

determined by mechanical considerations. In what fol- 

lows a discussion, by a writer in a recent number of the 

Canadian Electrical News, is presented on some interest- 

ing features of distribution systems. 

Higher potentials have been advocated to reduce line 

losses and the enormous outlay conductors, but in most 

instanees it has been found advisable to use 2200 or 

9300 volt apparatus for alternating current, 3-phase dis- 

tribution and to put in sufficient distributing stations to 

keep the cost of lines to a reasonable amount. The prin- 

cipal advance, therefore, has been in so arranging the 

standard 2300 volt apparatus as to reduce the cost of dis- 

tribution to a minimum. For this purpose the 4-wire Y con- 

nected system with grounded neutral has been employed and 

its use is steadily increasing. By this method the trans- 

mission voltage is raised from 2300 to about 4000 volts, the 

potential between any wire and ground being kept at 2300 

volts which voltage not infrequently obtained with the del- 

ta connected system. From the victor diagram of a delta 

connection shown in Fig. 1 it is obvious that 2300 volts 

will be the potential between any two conductors. In Fig. 

2 solving the triangle A, B, C, the potential between A 

and B is 2300\/3 = about 4000 volts which will be the po- 

tential between line wires, the potential between each of 

these and neutral or ground being 2300 volts. 

For the same per cent of voltage drop or per cent power 

loss, the carrying capacity of a given conductor varies as 

the square of the voltage. The carrying capacity of the 

“Y” connected system is therefore’ 3 times that of the 

“delta.” Partly offsetting this great advantage is an in- 

erease in cost of line where single-phase loads are supplied 

since a fourth eonductor is necessary. This conductor, 

however, may usually be of minimum mechanical strength or 

say No. 6 copper. 
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Very effective use may be made of this fourth wire by 

carrying it at the top of the pole and grounding at every 

third or fifth pole, thereby serving the purpose of a ground 

wire to lessen the chances of disturbances on the line during 

thunder storms. For a balanced motor load this fourth 

conductor may be omitted, although if this is done it is ad- 

visable to ground the neutral of the apparatus at both 

the transmitting and the receiving end. Other disadvan- 

tages are an increase of 10 to 30 per cent in meter costs; 

10 per cent to 20 per cent in the cost of motors for use on 
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line voltage, and frequently an increase in cost of switching 

and protective apparatus. Greater care is also necessary 

in keeping the line clear of accidental grounds since a 

ground that would not seriously affect a delta system might 

result in short cireuit where a grounded neutral is em- 

ployed. 
SELECTION OF DISTRIBUTION SYSTEM. 

Considering a lighting load only, the cost of line will be 

the chief factor in selecting the system. Assuming 5 per 

cent as the maximum allowable potential drop a single- 

phase 2300 volt line of minimum size—i.e. No. 6 copper— 

twill carry a load at 100 per cent power factor of about 80- 

ihorsepower a distance of 1 mile. A 3-phase, 2300 volt line 

will carry twice this or 160 horsepower, while a “Y” con- 

nected to 4000-volt system will carry 6 times the first or 480 

horsepower. 

With a water power plant having a day peak it will not 

be necessary to consider power losses on the lighting cir- 

cuits, hence the system to employ, and the size of con- 

ductors, may be determined from the regulation required. 

When, however, the line losses mean a direct increase in the 

cost of power such losses should be reduced to a point 

where the annual cost of same about equals the annual 

charges on conductors erected since the total annual cost 

is then reduced to a minimum. Considerable judgment is 

often required in deciding just what the load for the year 

and the resulting annual losses will be. 

Assuming the cost of power at the station as $25 per 

horsepower per year, the cost of conductor erected as 

$0.26 per pound, with interest at 6 per cent and deprecia- 

tion on conductors as 2 per cent the economical load at 100 

per cent p. f. for No. 6 weatherproof copper with a single- 

phase 2300 volt line may be found as follows :—Cost, erect- 

ed, of 1 mile of two No. 6 T. B. weatherproof copper con- 

ductors would be $310. Annual charges at 8 per cent = 

$24.80, which would be equivalent to the cost of $24.80— 

2 992 horsepower = 740 watts for line loss. 

The resistance of 1 mile of No. 6 copper single-phase 

line is about 4.18 ohms and watts loss = C’R, 

Therefore, C — (V740) -—— (V4.18) = 13.3 amperes, 

which at 2300 volts — about 41 horsepower. Similarly it 

may be found that economical load for a 3-phase line of 

No. 6 copper and 2300 volts is about 71 horsepower and 

for a four-wire, 4000 volt line is about 143 horsepower. In 

Table 1 are given the annual costs per mile, including line 

costs and losses, of transmitting various loads with different 

systems. Prices of material and of power are as assumed 

above. In the 4000 volt system is included the cost of the 

neutral with its support erected and wire grounded at every 

fourth pole, the neutral wire in all cases being No. 6 triple 

‘braid weatherproof copper. Prices do not include the cost 

of poles, cross arms, ete., as these are practically constant 

for all three systems: 

Taste 1. ANNUAL Costs Per Mite ror Dirrerent Sys- 

TEMS. 

Annual Cost Per Mile Per H.P. 

EPs No. 6 No.2 No. 2/0 
20 184 245 340 3.71 5.45 6.47 

40 136 1.45 1.75 2.04 2.82 3.26 362 5.32 5 

60 1.48 1.21 1.27 265" 1.97 2.21 2.52 8)60m 3088 

100 1.70. .76 91 2230) 1.87 1.39. 1.70 42-25 

1501.70 1.41 (817083) 1.16 1.01, sei Gaaeieee 

200 3.10 1.70 .82 168 1.138 .84 1.29 1.84 1.25 

300 5... 2.386 .96) 190) 1.28 (72) Ast eee 

500... B77 1.35 080A 1.67 74) 1a oo 0 

TOOO! Se. 5 es —s OOS 140) cea aan ag Re 

Size Copper No. 6 No. 2 No. 2/0 

V O18 ins crenis stares 2300 2300 4000 2300 23800 4000 2300 2300 4000 

No. of wires.... 2 3 4 2 3 4 2 3 4 

Annual Charge on 

Conductors . 31.00 46 67 72 108 129 140 210 231 
HP) Carried 1 

mile with 5 per 

cent volts drop 60 120 3860 150 300 900 285 570 1710 

Under the conditions assumed above it would be un- 

economical to use a single-phase system for transmitting 

more than 50 horsepower. For loads over 100 horsepower 

it would appear advisable to employ the “Y” connected 

system and this would doubtless be true for lighting loads 

since only the metering and switching apparatus at the sta- 

tion would be affected causing only a slight additional cost, 

while two station transformers would still be effective if 

the third were damaged. The regulation also would be very 

much improved, which, in itself, is an important consid- 

eration. 

Where a motor load is carried, owing to the lower power 

factor and the resultant increased line losses it will be eco- 

nomical to use the 4-wire system—on somewhat lighter 

loads—considering transmission only. If the motors are to 

be supplied at voltages lower than 2000 this may hold, but 

where they are to be connected directly to the line the in- 

ereased cost of motors, starting devices and meters will 

lessen or perhaps entirely overbalance the saving on trans- 

mission. ‘The increase in cost in motors with starting de- 

vices is due largely to the latter, although, no doubt, the in- 

crease is to a great extent caused by the fact that 4000 

volt apparatus has not become standard. 

In the switching apparatus to handle the same load there 

should be little difference in price, as the neutral wire may 

be permanently grounded at the load and there is no ne- 

cessity of breaking it, hence the ordinary 3-pole oil switch 

may be employed. In meters, however, working on un- 

balanced loads using the fourth wire there is a consid- 

erable difference in cost since three current transformers 

are required in place of the two as ordinarily used. As- 

suming the total cost of meters both for the station and the 

‘customer as $2 per horsepower, with annual charges of 14 

per cent, and of motors with starting devices as $13 per 

horsepower with 12 per cent annual charges, station switch- 

ing and protective apparatus $2.50 per horsepower with 

12 per cent annual charges; then an increase of 30 per cent 
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in cost of meters, 20 per cent in motors and 20 per cent in 

station protective and switching apparatus will increase the 
annual cost by .08 + .31 + .06 = $0.45 per horsepower. 

DELTA CONNECTED SYSTPM. 
Again when a “delta” system is adopted two trans- 

formers will still be effective for supplying 3-phase current 
after the third has been damaged, which is not the case with 
the “Y” connected system and for this reason it may be 
advisable to install a spare transformer. Assuming the 

eost of transformer installed as $12 per horsepower, then 
the annual charges for the spare taken at 12 per cent per 
annum, will increase the annual cost per horsepower by 
$0.48, bringing the total extra cost above that of the delta 

system up to about $0.93 per horsepower per annum. This 

figure should cover the additional cost in the most unfa- 
vorable case and usually this cost may be made much less. 

Fig. 3 

Fig. 3. Auto TRANSFORMER CONNECTIONS. 

FORMER CONNECTIONS WitH DELTA PRIMARY 

AND “Y” SECONDARY. 

Fig. 4 

Fig. 4. TRans- 

Two or more 3-phase transformers may be substituted 

for the bank of three single-phase transformers bringing 

the cost down to little in excess of the latter and making 

the service fully as good. In many small stations the mo- 

tor load is of such a nature that an interruption of one or 

two days would not be serious and therefore would not 

necessitate spare transformers or the whole system could 

be changed temporarily to V. On these stations the motor 

loads are small and are usually supplied at a potential lower 

than that of the line. In such eases no additional equip- 

ment is required at the motor, the only additional cost be- 

ing in station switching and meter equipment. The addi- 

tional cost here would probably not exceed $0.15 per horse- 

power per annum. 

Y CONNECTED SYSTEM. 
Generally speaking, for a mixed load where regulation is 

not a factor, it would be quite safe to install the “Y” con- 

nected system when the annual saving on transmission costs 

reaches $0.50 per horsepower. On the longer lines where 

it is necessary to consider regulation it would doubtless be 

wise to use the “Y” system on much lighter loads than 

would appear from an examination of the above figures. 

In connection wtih this system various engineers have 

advocated the use of auto transformers for service use as 

shown in Figure 3. This would considerably reduce the 

transformer costs and should not be objectionable providing 

a good ground is assured. Some companies have even dis- 

earded the neutral wire and depend entirely on the ground 

wire for single-phase work. This would, however, become 

dangerous unless it is known that one side of the secondary 

is permanently and absolutely grounded. Fig. 4 indicates a 

common method of connecting transformers with “delta” 

primary to “Y” secondary or vice versa. Some care must 

be taken in making such connections, since it is possible to 
obtain unequal potentials between the different secondary 
wires, and it is advisable to test with a volt meter or lamp 
bank before connecting to load. For supplying a motor 
load from two transformers the connection shown in Fig. 
5 is used and may be employed either on light loads to save 
transformer costs or as a substitute for three transformers 
in ease one is damaged. 

NEUTRAL WIRE OF 4-WIRE SYSTEM. 

The question of what form of conductor to use for the 

neutral wire and how this conductor should be supported is 

one that requires considerable thought. With the lighter 

loads since little current is carried, mechanical strength is 
the chief consideration. For such cases copper clad steel 

and even galvanized iron has been proposed and would no 

doubt serve quite well on such loads, particularly when 

grounded at frequent intervals. Its chief use in such cases 

would really be to assure an absolute ground and, when 

properly erected, to answer as lightning protection. 

Whether or not this neutral wire should be insulated 

would depend upon its position on the pole as well as on 

the type of the other conductors. If the latter are bare the 

neutral would naturally be. If the neutral is located close 

to insulated primary conductors where linemen are liable 

to come in contact with it while working on live lines it is 

advisable to have the neutral insulated. This also applies 

to the grounding wires. If the neutral ean be supported 

in a more or less isolated position sneh as well above the 

upper arm there appears no necessity of insulating it and 

the saving on cost of insulation may be used in raising it 

still higher, thereby making it effective as a lightning pro- 

tection. Various types of pole top brackets are on the 

market and serve nicely in cases where the arm ean be 

‘placed well down on the pole. A short heavy porcelain knob 

lsecured by a lag serew to the top of pole also answers well, 

the porcelain being the cheapest article’ cbtainable with 

smooth surfaces which will not injure the wire. 

>, Tee 
Ig X1% 
PORCELAIN KNOB 

With % BOLT 
GROUND 

1x 14x 
ANGLE 

Fig. 5 Fig. 6 
Fie. 5. OpeN Dera CONNECTION OF TRANSFORMERS. 

6. GRoUND Wire Support. 

For carrying the neutral well above ihe top of the pole 

an angle iron fitted with a porcelain knob, as shown in Fig. 

6, is probably the simplest device that can be made. The 

through bolt for supporting the cross arm may be used 1s 
the lower bolt for this support, thereby saving a bolt and 

two washers. In using such a device it is advisable to carry 

the neutral on an insulator of some description to avoid 

danger to linemen. For the same reason the grounding 

wire should be carried up withont touching this support. 

There is, of course, no necessity of using special con- 

struction for this neutral wire, the only object of carrying it 

at the top being to have it serve as a protection which might 

considerably improve the service. 

Fig. 
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Inspections and T ests on EleGrical Machinery 
(Contributed Exclusively to KLECTRACAL ENGINEERING. ) 

BY HUGH T. WREAKS AND R. L. SHEARER, OF T. E. I. BUREAU. 

Section 3. Tests on Alternating Current Generat- 

ors and Synchronous Motors. 

HE tests usually called for on alternating current gener- 

ators, preliminary tests having been made (drop on 

spools, resistance measurements, air gap, fitting of collector 

brushes, phase rotation, and balancing of the voltage across 

the different phases) are saturation, synchronous impedance, 

open and short cireuit core losses, wave form, non-induct- 

ive normal load cireuit run, non-inductive overload heat run. 

SaruraTion. The saturation test is made on alternating 

current generators to ascertain the characteristics of the 

magnetic cireuit. The characteristic curve may be ob- 

tained by either of the following methods: “generator sat- 

uration” or “motor saturation.” Generator and motor sat- 

uration on direct current generators and motors was dis- 

cussed in the June issue. These tests on direct current gen- 

erators and alternating current generators are alike with 

the exception of a few points which will be taken up in 

this article. Taking a saturation curve on a polyphase al- 

ternating current generator, a reading of the voltage across 

each phase must be taken at normal field current to see if 

the phases are properly balanced. Care should be taken to 

insure accurate readings at above normal voltage, since with 

alternating current generators this is the portion of the curve 

used to caleulate the regulation under load. 

For motor saturation on alternating current generators, 

the machine is run as a motor and the impressed voltage 

varied as previously described. The speed is independent 

of the motor field, and instead of regulating the motor 

field for speed, it should be regulated to give minimum in- 

put eurrent at each voltage. Readings should be taken 

of volts impressed, amperes armature, amperes field and 

volts field. In plotting saturation curve, use volts arma- 

ture as ordinates and amperes field as abscisse. 

Syncuronous Impepance. Synchronous impedance’ is 

taken on alternating current generators to determine the 

field current necessary to produce a given armature cur- 

rent when machine is running short circuited. The regu- 

lation of the machine is calculated from the impedance and 

saturation curve. The armature should be first short cir- 

euited, then, with the machine running at normal speed 

and with a weak fielé current, current in each phase should 

be read. The field current should be increased gradually 

until about 200 per cent normal armature current is 

reached, readings being taken of amperes armature, am- 

peres field and volts field. These readings should be taken 

simultaneously. In plotting the curve use amperes field as 

abscisse, and amperes armature as ordinates. 

Corr Loss. In order to obtain running light core loss 

for alternating current machines, they should be operated 

as a sychronous motor at the proper frequency and rate of 

voltage; both frequency and voltage must be steady. With 

normal voltage on the armature, the direct current field 

should then be varied until minimum armature current is 

obtained. Read amperes and volts on all phases. At mini- 
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mum input current, unity power factor is obtained, and, 

therefore, the power to drive such machines will be the 

volt amperes input. A good practice is to use a wattmeter 

in addition to check the volt-ampere readings. This meas- 4 

urement includes windage and friction losses, together with 

the open current core loss, plus the IR loss of the arma- 

ture. If the value of the core loss need not be separated 

from the other losses, the test is useful for checking up 

full load efficiencies. i 
Beuttep Core Loss. Synchronous alternating current 

machines generally have loss measurements taken as pre- 

viously described on the open cireuit and also with arma- 

ture of machine undergoing tests short-cireuited. In short- 

circuit core loss, the increase in power supplied by the 

driving motor over that required by the friction loss is 

plotted as ordinate and amperes armature as abscisse, for 

the open circuited armature voltage due to a given 

excitation. In making these tests (short-circuited core loss) 

careful measurements must be made of the resistance of 

the short-circuited armature, including all leads before and 

after test, since to obtain the true short-cireuited core loss, 

the I’R loss must be subtracted. 
Wave Form. ‘Wave form on alternating current gen- 

erators is obtained by the use of the oscillograph. 

Non-npuctive Norma Loap Heat Run. This con- 

sists of running an alternating current generator under 

normal load at unity power factor until temperatures are 

constant. The final temperatures are taken when machine 

is shut down. 

Non-1npuctive Overtoap Heat Run. Alternator is 

brought up to normal load temperatures then an overload 

at unity power factory is put on for a specified time. At 

the end of this time the machine is shut down and final 

temperatures taken. Readings for regulation at unity 

power factor should be taken after each of these heat 

runs. Wattmeters should be used together with volt 

meter and ammeter to determine the power factor. 

SYNCHRONOUS MOTORS. 
Synchronous motor tests consist of open and short- 

cireuit core loss, saturation, synchronous impedance, over- 

load and full load characteristics, wave form and starting 

tests. Open and short-cirenit core loss, saturation, syn- 

chronous impedance, and wave form tests are described in 

tests on alternators. No load and full load phase charae- 

teristics were described in last month’s issue under head- 

ing of Rotary Converters. 

Startine Test. The starting test on synchronous mo- 

tors is important. This test should be made with and 

without a compensator. Motor should have some load a 

starting. The motor should be first tested without a com: 

pensator. Starting this test, the center line of one pole 

is placed in line with the center line of the frame. At th 

head end of the motor, a length of 180 electric degrees is 

laid off in a clockwise direction from this line. This seal 

should be divided into four equal parts, each division lin 

being numbered. On each of the scale divisions, the cente 

line of the marked pole should be placed and motor started, 
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This will give tests to insure that the motor will not stick in 
any position. With pole line in line with the first mark on 
frame, a sufficient current should be sent through the arma- 
ture to give reasonable amperes and volts on the various 
phases and the induced voltage in the field. The induced 
woltage in the field should be read, using a potential trans- 

former and a voltmeter for this purpose. The readings 

with the machine at rest are taken to determine which 

phase gives the maximum reading of current and voltage so 

that the latter can be read at the moment of starting. 

Non-Induetive Load Heat Run. This consists of run- 

ning the machine at unity power factor, until it reaches a 

constant temperature. The final temperatures are taken 
after the machine is shut down. 

Non-Induetive Overload Heat Run. This consists of 

bringing machine to normal load temperatures, applying 

the overload for a specified time, and recording final tem- 

peratures after closing down machine. Take readings of 

regulation at unity power factor after heat run. 

Normal load power factor heat run is the same as 

normal load non-inductive heat run, except that the ma- 

chine is operated at a specified power factor. This is 

also true with regard to alternating current generators. 

The Use of Tungsten Lamps in Electric Signs 
BY 0. 

Discussion of Economical Operation and Arrange- 

ment of Different Sizes of Lamps. 

It is estimated that there are in operation at the present 

time in this country something over 80,000 electric signs 

which, assuming 100 lamps per sign, calls for the operation 

of approximately 8,000,000 sign lamps. Although this 

number of lamps, even of small size, when burning a large 

part of the 2,000 hours that make up the time between dusk 

and midnight during a year, represent a considerable in- 

come from the current used, such income is only a small 

percentage of the possible business that central stations 

can secure through electric signs. The electric sign cisplay 

has now developed to an important position in outdoor 

advertising, aided largely in securing this position by the 

successful application of the tungsten unit, the perfection 

of flashing mechanisms and the ability to produce artistic 

and attractive features in signs. Probably, however, the 

introduction of the tungsten unit has given the business the 

greatest impetus for the reason that with the carbon lamp, 

the operation cost of electric signs was such a large part of 

the average merchant’s appropriation for advertising that 

the proper display to bring about possible returns was 

denied, while the proposition was far beyoné the reach of 

the small merchant. The low current consumption of the 

small tungsten units, however, has made possible a more 

flexible application of the electric sign and largely for this 

reason its success is now assured as is shown by the large 

increase in numbers being installed on the thoroughfares 

of both small and large cities. 

In what follows data will be given on the use of electric 

sign lamps and the economical lighting of signs as well as 

the arrangement of the wiring for best results as presented 

by Mr. Anderson in a recent issue of the Canadian Elec- 

trical News: The following table gives the total operating 

cost in dollars per thousand hours with various types of 

sign lamps, current caleulated at 10 cents per kw. hour. 

Taste 1.—Operatine Cost or Sian Lamps—Do.Luars PER 

1000 Hours. 

7.5 c. p. watt carbon........20-.-- es ereweseeeccees $3.10 

4.8 c. p. 20 watt cafbon..........--eseeeeereeeees 2.10 

6.7 c. p. 10 watt tungsten. .........secsereesreees 1.20 

2c. p. 10 watt carbon...........---sseeeeecereees 1.07 

3.3 ¢. p. 5 watt 50-65 v. tungsten......--+++++eeees .65 

3.8 c. p. 5 watt 10-15 v. tungsten.....-.+++eeeeereee 62 

18 ¢. p. 2.5 watt, 10-13 v. tungsten. ....--++++-+++-- By 

P. ANDERSON. 

In these figures the renewal cost is assumed to be the 

present standard package price. It will be seen that there 

is no longer any excuse for the continued use of carbon 

sign lamps. 

Theoretically, as the operating cost decreases, due to the 

use of high efficiency tungsten lamps, there is a material 

inerease in the number of consumers. In addition to this, 

the reduction in operating cost makes it possible for exist- 

ing consumers to burn their signs longer for the same ex- 

pense, thus getting more advertising, and at the same time 

greatly improving the load factor of the central station. 

The gross income to a central station varies with the prod- 

uct of the operating cost per hour, the number of consum- 

ers and the number of hours burning. The increase in the 

number of hours burning anc number of consumers will 

more than offset a decrease in operating cost, the result 

being a material increase in income to the central station. 

Therefore, by reducing the operating cost a small amount, 

it is possible to considerably increase the net profits to 

the central station, and at the same time give the customer 

more and better advertising for the same amount of money. 

There are a large number of carbon signs throughout 

the country which are not operated at all, or at best, only 

a very short time each night. Clearly this is not profitable 

business for the central station, nor does it give the mer- 

chant results in proportion to his investment. Therefore, 

everything seems to indicate that it is both to the advantage 

of the central station and merchant that tungsten lamps 

be used. 

Taste 2.—DatTa on Tunasten Sign Lamps. 

10 tol3v. 50to65yv. 100 to 130 v. 

Rated and average watts 2.5 5 10 

Watts per candle 133 15 1,5 

Lumens per watt 7.46 6.62 6.62 

Mean horizontal e¢. p. 1.8 3.3 6.7 

Mean spherical e. p. 1.4 2.6 5.3 

Average total life, hours, 2,000 2,000 2,000 

In table 2 is given the qualifications of tungsten sign 

lamps in use at the present time. It is now possible to use 

these lamps on any standard lighting circuit, whether alter- 

nating or direct current. The filaments in all tungsten low 

voltage sign lamps are now made of wire of the same diam- 

eter. Tihis means that when these lamps are connected in 

series and necessarily take the same current they will oper- 

ate at the same current density and efficiency in watts per 

candle. This makes it possible to get nearly as good re- 
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sults from series as from multiple operation. Since the 
diameter of the wire is the same through the entire voltage 
range, namely, 10 to 13 volts, it is evident that there will 
be a slight variation in the watts consumed, due to varia- 
tion in voltage. This is to be desired, however, since the 
normal amperes are constant. It is therefore possible to 

operate with entire success a 10 volt lamp in series with 

9 and 11 volt lamps. However, this is not recommended, as 

it will be responsible for either an increase or decrease in 

the efficiency at which all the lamps are operated. In order 
that there may be no misunderstanding regarding which is, 

and which is not, the correct way to operate these lamps, 

each type of lamp will be described separately and recom- 

mendations made accordingly. 

10 To 13 voLT TUNGSTEN SIGN LAMPS. 
Since these lamps are made for 10 to 13 volts they 

necessarily have a comparatively short and thick filament 

which makes them very rugged and able to withstand severe 

service. In cities supplied with alternating current it is 

always recommended that these lamps be used in connec- 

tion with a transformer. The expense of the transformer 

is justifiec since by its use the best possible performance 

is secured through multiple operation. It is poor economy, 

therefore, to wire even small signs in series under these 

conditions. It is a very simple matter to change over old 

carbon signs to accommodate these lamps, as it is only neces- 

sary to insert a transformer between the service wires and 

the sign. Care, however, should be taken to see that the 

size of wire in the sign is heavy enough to carry, without 

excessive voltage drop, the increased current consumed by 

the low voltage lamps. 

In the past these 10 to 13-volt sign lamps have been a 

perplexing problem to central statidns supplying only 

direct current. Although many have wired these lamps ten 

in series with good results, others have had only indifferent 

success. The difficulty has been largely due to a system of 

wiring which would permit ten lamps to go out whenever 

one failed. Since, therefore, the success of series systems 

of wiring with 10 to 13-volt lamps has been questionable, 

it is no longer recommended for new sign lamps, especially 

in view of the fact that the 100 to 130-volt and 50 to 60- 

volt sign lamps make it possible to employ a better system 

of wiring. However, should a sign be already wired in 

series, very good results may be obtained by using care- 

fully selected series sign lamps, the present method of 

selection allowing every one of the lamps in each series 

to burn at exactly the same efficiency when consuming the 

same current. Under no conditions should lamps of dif- 

ferent manufacture be operated in the same series. 

Although the straight series method of wiring may now 

be considered obsolete, the multiple series method may still 

be used with satisfactory results uncer certain conditions. 

These conditions are that the sign which is so wired should 

contain not less than 100 lamps and also that the burnouts 

be promptly replaced. 

50 To 65-voLT SIGN LAMPS, TWO IN SERIES. 

These lamps will be of great assistance in the sign 

lighting field, especially for direct current districts. The 

method of wiring this lamp will be the same on alternating 

current and direct current circuits. The lamps may be 
either wire@ two in series or in multiple-series. In a 

double-face sign it is suggested that each side be wired in 

multiple, and the two sides placed in series, thus making 

the condition of operation practically similar to straight 

multiple. If it is desired to wire two lamps in series it is 
recommended that the lamps be staggered so that the failure 
of one lamp will not cause two adjacent lamps to go out. 
With a double-face sign, by wiring one lamp on one side in 
series with a lamp on the other side, the failure of one 
lamp will only cause one lamp on each side to go out, 
and it can readily be seen that with a reasonable amount 
of care such a sign can always be kept in good condition. 

The old signs containing 100 to 130-volt earbon lamps 
can, in the majority of cases, be re-wired very simply, so 
as to accommodate these lamps. If it is a double-face sign 
the change can be made by simply connecting one side of 
the sign in series with the other side at the cutout box. 
If it is a single-face sign, or a double-face sign with an 
equal number of balance circuits, the change can be made 
by connecting in series two circuits which contain an equal 
number of lamps. Such changes have been made in a num- 
ber of cases with satisfaction. 

100 To 130-vour, 10-warr sIqnN LAMPS. 
The introduction of these lamps has made possible the 

simplest and most satisfactory method of operating sign 
lamps, viz., in straight multiple on standard lighting cir- 
cuits. Their use means the elimination of a transformer, 
which will mean a considerable saving in the initial cost. 
The writer knows of one sign containing about 400 of 
these lamps which have burned in excess of 2,000 hours, 
giving an average life of 1,800 hours, with 60 per cent of 
the original lamps still in service. The results given in 
other places, under different conditions, have shown up 
equally well. 

These lamps should prove a blessing to central stations 
supplying direct current, who have heretofore objected to 
the series system of wiring. They make it possible to 
change over all old carbon signs to this lamp without any 
re-wiring and also to so equip all new signs. In fact there 
is no logical reason why any new sign should not be supplied 
with tungsten lamps. 

WIRING OF SIGN LAMPS. 
The wiring of tungsten sign lamps is very important, 

especially that of the 10 to ‘13-volt lamps. It is very essen- 
tial that the size of the wire be calculated very carefully 
in order that the Fire Underwriters’ rules be not violated, 
and also in order that the voltage drop be not excessive. 
According to the Fire Underwriters’ rules: “Where wire 
not inferior in size ané insulation to approved No. 14 B. & 
S. gauge is used, connected to standard sockets or recepta- 
cles, 1,320 watts may be dependent upon final eutout.” 
Taste 3.—Capaciry in AmpeREs or Various Sizes oF 

Copper WirE, AND Numper or 5 anp 10-Warr Lamps 
Tuat May Be OPERATED IN MULTIPLE THEREON. 

14 12 27 137 187 
12 17 38 195 * 
10 24 55 275 
8 33 76 * 
6 46 106 
5 54 124 
4 65 149 
3 76 175 
2 90 207 
1 107 246 ; 
0 127 * 

(*Exceeds the '1320 watts as allowed by National Board of 
Fire Underwriters). 
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In table 3 is shown the carrying capacity of wires as 
approved by the National Board of Fire Underwriters, and 
also the number of tungsten sign lamps, used in multiple, 

that they may safely carry. It can be seen from this table 

that the carrying capacity of the wires is the governing 

feature with low voltage lamps. With 10 to 13 volt lamps 

it is very essential that the voltage drop in all eases be less 

than one-half volt. This is evident, since if a large drop be 

allowed the percentage drop would be so high that the ap- 
pearance of the sign would be affected. For instance, a 

drop of one volt means a drop of 10 per cent, which is 
entirely too much for satisfactory service. 

Table 4 gives the number of lamps that can be operated 

on each of four different sizes of wire with a voltage drop 

not exceeding one-half volt. Table 5 gives the maximum 

number of 5-watt, 10 to 13-volt lamps, wired in multiple, 

that can be supplied from feeders having the size and 

length in the table, with a drop not exceeding 0.2 volts. 

With the 100 to 130-volt 10-watt, and the 50 to 65-volt 

5-watt lamps, the ampere rating is very small, and hence 

the governing feature of the wiring will be the 1320 watts 

which is imposed by the National Board of Fire Under- 

writers. With 10 to 13-volt lamps wired in multiple, it is, 

however, necessary to calculate very carefully the size of 

wire to be used in each particular sign. Knowing the ecur- 

rent to be carried, it is a fairly simple matter to determine 

the size of wire to use by referring to the given wiring 

tables. 

There are several methods of connecting the feeders 

to the circuits when lamps are wired in multiple that will 

greatly affect the performance of the lamps. This subject 

has not been given the attention it deserves, and as a re- 

Taste 4—Numeer or 5-Wart, 10 ro 13-Vour Lames THar 

May Be OPERATED ON Hacu oF Four Sizes or Cop- 

PER WirE WitTH A Voutace Drop Not Excrep- 

Ina One-Hatr Vor. 
Spacing Size of Wire (B. & S.) 

of Lamps 

in Inches 14 12 10 8 

3 48* 68* 96* 132* 

6 48* 68* 88 112 

8 47 60 75 97 

10 42 54 68 86 

12 38 49 62 79 

16 33 42 54 68 
20 29 38 48 61 

Taste 5.—Numper or 5-Wart, 10 To 13-vorr Lamps 

Wirep In Mouuriete THAT CAN BE SUPPLIED FROM 

FEEDERS OF THE VARIOUS Sizes AND LENGTHS 

Given, WitH a Drop Not Excerepine 0.2 v. 

Combined Size of Feeder (B. & S.) 

Length of Pair 
of Feeders 10 8 6 4 2 

3 64* 92* 130* 184* 262* 

4 50 77 125 184* 262* 

5 40 62 100 158 254 
6 33 53 84 135 210 

8 25 40 63 10:1 160 

10 20 Bilt 50 79 127 

15 13 21 33 53 85 

20 10 a5 25 39 63 

30 if 10 uf 26 42 

(*These limits cannot be passed without exceeding the safe 

earrying capacity of the wires). 

sult a number of signs are not operating under the best 
possible conditions. 

Sign lighting is now on a very firm and stable basis. 

City authorities are very favorably inclined toward it, as it 
is responsible for lighter and brighter streets, without any 

acditional expense to the taxpayers. The merchants are 

pleased, since they are getting more and better advertising 

without additional expense. A wonderful advance has been 

made in the art of manufacturing signs, and as a result 
sign companies are now erecting better and more artistic 

signs than ever before. In fact, the present conditions are 

very favorable for a big increase in the sign lighting in- 

dustry. 

Electrical Research Laboratory and Bureau at Mas- 

sachusetts Institute of Technology. 
Gifts and promises for the advancement of Hlectrical 

Enginering at the Massachusetts Institute of Technology 

amounting to more than $200,000 have been announced, mak- 

ing possible the establishing of a division of electrical engi- 

neering research and the maintaining of a well equipped 

electrical library. The bureau will be in charge of Dr. 

Harold Pender with H. F. Thomson as assistant. 
A part of the endowment comes from the American Tel- 

ephone and Telegraph Company through the initiative of 

its president, Theodore N. Vail. This endowment is a grant 

of $10,000 per year for five years. A second part of $5,000 

per year for five years comes from an anoymous doner to be 

used to investigate the distance to which a street car pas- 

senger can with reasonable profit be carried for five cents. 

The Massachusetts Institute of Technology has gained 

an enviable reputation as a technical school through its 

research work, the most recent of which is the vehicle re- 

search vudertaken at the initiative of President Edgar of 

the Bostor Electric Illuminating Co., of Boston, and financed 

by his company. 

The work to be taken up at once will be an investigation 

of the clearness of speech as heard through the telephone 

and an investigation of transmission of alternating cur- 

rents over ‘wires. 

Information Requested by I. E. Society on Present 
Day Lighting Conditions. 

There has been mailed to those interested in illumination, 

by President Preston S. Millar of the Illuminating Enginner- 

ing Society, a set of questions, the answers to which it is 

hoped will show the general tendency of present day lighting 

in America. The questions have been sent to representative 

companies and individuals of central stations, gas com- 

panies, municipal engineers, manufacturers of lamps and 

lighting units of all kinds, fixture manufacturers, deco- 

rative post manufacturers, schools and commissions, rail- 

roads, ete., the country being divided into 90 districts, each 

of approximately one myflion inhabitants. 

The scheme as outlined has decided merit and all re- 

ceiving the questions should endeavor to supply as much 

data and information as possible for in compiling, sum- 

marizing and interpreting this data it is certain that certain 

‘useful and interesting facts will be made known. All ques- 

tions should be in the hands of Preston S. Millar, President 

Illuminating Engineering Society, 80th street and East End 

‘Ave., New York City, by August 10. All those sending in 

answers to questions will receive a copy of the compiled 

results for the entire country. 
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Grounds on High 
(Contributed Exclusively to 

BY W. A. 

T is most essential that high tension systems be de- 

signed and installed with proper provisions for safety in 

event of grounds. As an example, consider a high tension 

system, which consists of generators connected to a single 

bus through disconnectors and non-automatic oil switches. 

The feeders are connected to the single bus through discon- 

nectors, automatic oil switch and line disconnectors. Feed- 

ers are protected in event of grounds outside of station by 

means of current transformers and relays, the two current 

transformers being in cireuit on the two outside lines of 

the three phases. This is a simple method of protection 

providing all grounds occur outside of generating station, 

which is not always the case. 

The sketch in Fig. 1 shows a method of relay opera- 

tion, providing trouble occurs outside of station and all 

feeders and tie lines have their current transformers sys- 

tematically arranged. Under these conditions, the system 

will operate successfully with a ground occurring on any 

two lines of any feeder or a ground on one line of a feeder, 

and another ground on opposite line of the second feeder. 

Fig. 2 shows a ground on B phase of one feeder and a 

ground on A phase of second feeder. In this event, feeder 

X relay will not trip, owing to no eurrent transformer be- 

ing in B phase, but feeder Y relay will trip, as sufficient 

current will flow through current transformer of A phase of 

Y feeder to cause relay to operate, thus opening the short 

circuit through earth between phases A and B on feeders X 

anc Y. In illustrating this ease, it is to be understood that 

the ground has not produced a sufficient are to cause phase 

B to short cireuit with A phase of X feeder. 

A defect in reliable protection of a high tension system 

is shown in Fig. 3, which shows a generator, bus and 

feeder with two current transformer method of rely control. 

In event of a ground on B phase of any feeder, shown in 

sketch 3 at point (a) and a ground on A phase of genera- 

tor or bus as shown at point (b), feeder switch would not 

trip, as it has no control transformer on B phase, conse- 

quently the system has no protection from the short cireuit 

through earth between phase A in the station and phase B 

of feeder. 

It will be readily seen from the following, that the 

above condition would be disastrous. The short cireuit cur- 

rents of alternators are of two kinds. First, the short cir- 

cuit current of an alternator at full load excitation is usually 

from three or more times the full load current, being called 

the permanent short cireuit current. Second, in the first 

moment after short cireuiting, the current is many times 

the permanent short circuit current and in large alternators 

of high armature reaction and low self-inductance, the 

momentary short cireuit current may exceed the permanent 

value ten or more times, and in such cases the mechanical 

shock on the generator becomes enormous. 

With polyphase machines in ease of a short cireuit on 

one phase as described in sketch 3, the armature reaction 

is pulsating and the field current, in the first moment after 

short circuiting occurs, pulsates with double frequency and 

remains pulsating even after the permanent condition has 

Tension Systems 
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been reached. This double frequency pulsation of the field 

current, with short cireuit on one phase of a three-phase 

generator, generates in the armature a third harmonic of 

Emf. The short circuit current wave becomes greatly Gis- 

torted thereby and causes a very high voltage to appear in 

the other phase, which is greatly distorted by the third 

harmonic and may reach several times the value of the 

normal voltage. This destructive voltage would cause in- 

sulation to break down on phase C of other feeders and 
consequently cause more than one feeder to ground out, ane 

also produce a severe strain on generator insulation. 

Similar conditions of defect of protection can exist 
between tie lines and feeders. For example, if all feeders 
leaving the main station have no current transformers on B 

phase. A tie line, after leaving the sub-station, may have 

phases crossed at current transformer as shown in sketch 4, 

in which ease there is no current transformer in phase C, 

but in phase B as shown in sketch 4 at point (a). Should 

a ground occur between phase B of feeder and phase C of 

tie line, no current transformer woule be in eireuit to 

operate relays, consequently the results would be the same 

as a ground on phase A in station and phase B of a feeder. 

To eliminate this defect in the protection of high ten- 

sion systems, it is advisable to install an additional current 
transformer in phase B of all feeders. The installation 

of a current transformer on B phase of all feeders should 

be connected in Z with the other two current transformers, 

with the three leads brought out to the two tripping relays 

as shown in Fig. 5. 
With a system protected as described, a ground on B 

phase of any feeder and a ground on A phase of the gen- 

erator, bus or tie line would cause the feeder to trip the 

switch and separate short circuit through earth, due to the 

4 qa 4 ¢ 6 é co] 

11g 3 fig 4 
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fig. 2. 
Figs. 1 to 5. DraagRamMs SHOWING PossiBLE GROUNDS. 
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excess current in the current transformer on phase B of 

the feeder. The installation of aluminum lightning arrest- 

ers by absorbing surges due to short circuiting of one phase 

of a polyphase generator, will prevent, as a rule, more 

than one feeder to ground out, but will increase trouble 

with two current transformer relay protection. For exam- 

ple, should a groune occur as described in Fig. 3, the 

aluminum arrester absorbing the surges, does not permit the 

insulation to break down on phase (,, consequently the relay 

cannot open the switch to relieve the system of short cir- 
euit through earth until sufficient time has elapsed for the 

ground at point (b) to are and destroy insulation on C 

phase of feeder. 

Types of Outdoor High-Tension Transformer In- 

stallations. 

BY H. W. YOUNG, PRESIDENT DELTA-STAR ELECTRIC COMPANY, 
CHICAGO, ILL. 

With the growth of high tension extensions into rural 

communities has come the demand for simple forms of 
sub-station construction which can be installed and main- 

tained at a minimum cost. As an example of such construc- 

tion, the installation shown in Fig. 1 will be of interest 

to those central station managers seeking consumers along 

the high tension lines. The transformers are connected in 

closed delta, stepping from 33,000 to 2,200 volts at 60 

eycles, and are protected by three underhung type of car- 

bon-tetrachloride fuses of standard form easily accessible 

from the platform. 

With this type of installation switching is accomplished 

by means of a pole-top, three-phase switch mounted on a 

separate pole and controlled by a locking type of handle 

about ten feet from the ground, as shown in Fig. 2. This 

J 
Fig. 1. A 33,000-Voitr Ourpoor Sus-StTaTioN PROTECTED BY 

CaRBON TETRACHLORIDE FUSES. 

combination gives a low-priced installation and has but few 

parts to give trouble, The switch is designed to open under 

load conditions, the are being ruptured on the horn in the 

usual manner. In selecting switch gear for outdoor serv- 
ice it should be borne in mind that high voltage disturb- 

ances in a transmission system usually manifest themselves 
at the switching control devices, the transformers, or at any 

s 

a 

point where the general characteristics of the system are 
changed. Switches are therefore subjected to abnormal 

strains, and to safeguard this element, must have what is 

generally termed an abnormal insulation. In short, they 

should be de-rated to take care of conditions far in excess 

of the normal. 
In localities subject to smoke, dust and dirt, the ordi- 

nary type of insulator of a given rating for normal line 

voltage will frequently fail when used on switches where 

excessive surges appear. Such failures may be due to 

flash-over through the accumulation of foreign material on 

the insulator surface. 
Switches should be designed to withstand such abnormal 

conditions and the leakage and arcing distances far in ex- 

cess of those usually employed for line work. The follow- 

ing tabulation shows the insulation strength advisable for 

switches of different commercial voltages. 

Rated Voltage Rated Voltage 

of Switch of Insulator 
6,600 Volts 13,200 Volts 

13,200 Volts 27,000 Volts 

22,000 Volts 33,000 Volts 100,000 Volts 

33,000 Volts 44,000 Volts 120,000 Volts 

Provision should also be made for permanently ground- 

ing the operating handle to eliminate all danger of static 

shock when operating the switch. 

The low cost per Kw. of this type of station is of in- 

terest as it is essential that both the initial and main- 

tenance cost be low. The complete equipment cost in- 

cluding transformers of a 33,000-volt, 60-cycle, 75 Kw. 

station will approximate $17.00 per Kw. The cost of 

poles and labor of erection will depend upon local condi- 

tions but it is quite low as the construction is extremely 

simple. 
The type of station illutsrated in Figs. 2 and 3 repre- 

sents a construction which conforms to modern practice and 

is simple enough in design for the ordinary line gang to 

erect and has such a factor of safety that the possibility of 

men coming in contact with the incoming lines is practically 

eliminated. This desirable feature is secured by using 

properly designed or rated insulators, by sufficient operating 

space on the platform and by locating the high tension 
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switch lever below the platform. With this location a line- 

man when called upon to replace blown fuses has to ¢limb 

lover the switch operating lever, thus bringing to his atten- 

tion the fact that the switch is closed, and the equipment 

“hot.” The various elements are plainly marked on the 

drawing and require no further comment. 

rie | INSULATOR 

END INSULATOR 

cmon chi 
rit ANIULATOR 

ING COW 
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Fig. 3. Sime anp Top VIEWS OF SUBSTATION IN Fa. 2. 

When estimating the total cost for such a station fully 

equipped and erected it will be apparent that labor condi- 

tions will slightly affect this, but in general the complete 

station as shown will cost $1,500.00 or $20.00 per K. W. 

fully erected, including three standard transformers of 25 

K. W. each. 

isting transmission line without difficulty and will form a 

The station can be erected alongside of an ex- 

‘paying investment with a reasonable load factor and price 

for current. The equipment is all standard, can be easily 

secured, in the open market and the cost of maintenance is 

very low. It is a type of construction permanent in charac- 

ter and comparable with the standard high grade indoor 

stations. 

Higher Electric Lamp Efficiency. 
An announcement of further advancement in the higher 

efficiency of the incandescent lamp comes from the General 

Electrie Company. The research carried on during the past 

few years has developed a metal filament unit that is claimed 

to be fully twice that of the best lamps now available. 

The new unit will operate on a hhigh current consumption of 

6 amperes and above at an efficiency of 0.5 watt per candle- 

power. It contains a specially shaped tungsten filament and 

is filled with an inert gas, such as nitrogen, at a pressure 

of about one atmosphere. ‘The field for these new lamps 

seems to be one not heretofore covered by ineandescent 

lamps and should greatly broaden applications in the diree- 

tion of very large candlepower units. 

In connection with this announcement it is interesting 

to note the following from the editorial columns of the 

Electrical Review (London) of July 11: “The latest devel- 

opment in connection with a low watt consumption per can- 

dlepower is reported from Germany, where the A. E. G. 

intends to place on the market in the autumn a new lamp 

which is claimed to consume only one-half of a watt per 

candle, as compared with 0.8 watt to 1 watt per candle of 

the existing wire lamps. It is announced that the Incandes- 

cent Gas Light (Auer) Co., which manufactures Osram 

lamps, will also introduce a lamp having a similarly low 

watt consumption. The figures, of course, refer to the Hef- 

ner candle, which has a value about 10 per cent less than 

the English candle.” 

Pittsburg Convention of Illuminating Engineering 
Society. 

It has been definitely decided to make the Hotel Schen- 

ley the headquarters of the Illuminating Engineering Socie- 

ty convention to be held in Pittsburg, September 22-26. 

This is a fitting selection as the hotel is in a popular resi- 

dence section which is rapidly becoming a civic center and 

is also in walking distance of the Carnegie Museum and 

Library, Carnegie Technical Schools, University of Pitts- 

burgh, several prominent clubs and the Soliders’ Memorial 

Hall. The last mentioned building will prove of particular 

intesest to illuminating engineers because of the wonderful 

lighting effects used therein and said to be unequalled any- 

where in the United States. 
In adcition to the technical sessions of the Society, the 

local committee has arranged for a series of entertainment 

features in which the ladies are included. These features 

cover golf, tennis, base ball games, automobile rides, thea- 

tre and ecard parties, and conclude with a banquet at Hotel 

Schenley at which some innovations are promised. 

Inspection trips have been arranged to several industrial 

plants including the Westinghouse Electric & Mfg. Com- 

‘pany, Macbeth Evans Glass Company and the Carnegie 

Steel Company; also a luncheon at the H. J. Heinz Com- © 

pany, the home of the 57 varieties. 

The papers as scheduled at this time include, among a 

number of other subjects, the Quartz light, Fontune, and 

Neon tube; church, factory, store, hospital and street car 

lighting, the present commercial development in several 

forms of lighting, errors in photometric measurement, and 

the history of artificial lighting. In addition to these, a 

number of others on equally interesting subjects will be 

presented by authors well known to the engineering pro- 

fession in illuminating as well as other fields. The de- 

velopment of the new flame carbon are lamp will also be 
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discussed by representatives of the manufacturing concerns, 
An interesting feature in connection with the technical 

sessions will be the holding of Symposiums on the various 
general subjects to be led by those particularly well posted 
on the different subjects. These meetings will afford an op- 
portunity for free and open discussion that it probably 
would not be possible to obtain in a more formal meeting. 

Plans for Macon, (Ga.) Convention of Southeastern 
pectionwNer,. L, A’ 

The committee in charge of the papers, entertainment 
and other arrangements for the convention of the South- 
eastern section of the N. E. L. A., to be held at Macon, Ga., 
August 14, 15 and 16, are now rushing the final details ac- 
cording to a carefully laid out plan. Chairman Wm. Raw- 
son Collier, general contract agent of the Georgia Railway 
and Power Company, of Atlanta, has given a great deal of 
time to the securing of a number of excellent papers and 
Chairman W. L. Southwell, commercial agent of the Macon 
Railway and Light Company has arranged an entertainment 
program which in every respect will set a hard pace for 
future conventions. It is the determination of all connected 
with this convention, the first of the Southeastern Section, 
that nothing shall be wanting to make the meeting in every 
way an event to be remembered and thoroughly in keeping 
with the spirit and purpose of the newly formed section, now 
one of the largest geographical sections of the national or- 
ganization. President Deal is making an earnest appeal to all 
stations not yet affiliated to join in the movement at Macon 
and all those who have not at the time these lines are read, 
will profit by a careful perusal of the following program 
and a speedy arrangement to be present with a representa- 
tive from all departments. 

The program this year, at the suggestion of T. W. 
Peters, commercial agent of the Columbus Railroad Com- 
pany will be arranged with technical, commercial and gen- 
eral sessions. The topics selected for papers to be delivered 
at these sessions are as follows: 

Technical Session. Regulation of Hydroelectric Trans- 

mission Lines; Wood, Iron and Concrete Poles; Transform- 

ers; and Joint Ownership of Poles. 
Commercial Session. Sale of Current in Connection 

with Current Limiting Devices; Electrie Trucks; the Load 

Represented by Large Hotels; a Discussion of Horsepower 

_ from a Sales Standpoint. 

General Session. A Public Policy paper entitled, 

“Why”; Considerations of N. E. L. A. Membership; Per- 

petual Meter Readings; a Discussion of Load Builders. 
It is probable that the technical session will be divided in 

two parts, aud held Thurscay morning and afternoon, 

August 14. The commercial session will be held Friday 

morning and the general session Saturday morning. In ad- 

dition to these sessions a publie policy discussion will be 
held on Friday evening. 

_ The entertainment features include a reception and 

dance Thursday night, a barbecue Friday afternoon, and 

‘inspection of industrial plants. On Friday evening a Re- 
juvenation of the Sons of Jove will be held. Special ar- 

_Yangements are being made by the transmission companies 

and manufacturers for a complete display of photographs 

showing recent hydroelectric construction work in the South 

as well as a display of electrical apparatus. 

The headquarters of the convention will be at the new 
‘million dollar Hotel Dempsey and reservations should be 

made early for accommodations. 

7 

Central Stations Merge at Louisville Ky. 
The consolidation of the central stations at Louisville, 

Kentucky, has been formally completed under the name of 
Louisville Gas and Electric Company. The companies rep- 
resented by the new: organization are the Byllesby proper- 
ties, the Louisville Lighting Company and the Louisville 
Gas Company, together with the Kentucky Eleetrie Com- 
pany, the Kentucky Heating Company, The Geo. C. 
Felters Lighting Company, and the Campbell Electric 
Company. The city of Louisville has withdrawn its suit 
endeavoring to prevent the merger and the H. M. Byllesby 
and Company has purehased the franchise offered by the 
city of Louisville at $25,000, agreeing toa schedule of rates. 

General George H. Harris, formerly president of the 
Louisville Lighting Company and Louisville Gas Company, 
has been chosen president of the newly organized company 
with Donald MeDonald, formerly president of the Kentucky 
Heating Company, as vice-president and general manager. 
None of the officials of the Kentucky Electric Company 
have been taken into the new organization. 

It is reported that a!l the various plants in Louisville 
will be operated by the new company until such a time as the 
most efficient arrangements can be decided wpon, Tt is 
probable that the station of the old Kentucky Electric 
Company at Second and Washington streets will be the 
central generating station of the system and that the ma- 
chinery of some of the other stations will be moved to it, 

Atlanta Engineering Societies Hold Get-Together 
Meeting. 

On Saturday, July 12, the several engineering societies 

in Atlanta held a joint meeting and barbecue. The object 

of this meeting was to bring together the members of the 

various organizations both for the purpose of getting ac- 

quainted and for discussing a form of organization. 

The meeting was ealled to order by Allen M. Schoen, 

chairman of the local section of the American Institute of 

Electrical Engineers, the following societies having local 

chapters in Atlanta being represented: American Society 

of Civil Engineers, American Institute of Architects, Amer- 

ican Society of Mechanical Engineers, American Chemical 

Society, American Institute of Electrical Engineers and the 

Engineering Association of the South. Besides these, indi- 

vidual representatives of the American Society of Mining 

Engineers and of the National Electric Light Association, 
American Society of Municipal Engineering, American 

Water Works association, American Public Health associa- 

tion were present. 

Several talks were made in regard to the proposed or- 

ganization, the matter being turned over to an executive 

committee for final analysis and formulation of a plan for 

the permanent organization. The executive committee con- 

sists of the following: J. N. Hazlehurst, L. T. Hill, Jr., 

Hal Hentz, W. T. Heath, Park A. Dallis and A. M. Schoen. 

I. E. S. Officers—1913-14. 
At a recent meeting of the Illuminating Engineering 

Society the following officers were elected for various terms 

beginning October 1, 1913: president, Charles O. Bond; 

vice-presidents, George H. Stickney and Ward Harrison; 

general secretary, Joseph D. Israel; treasurer, L. B. Marks; 

directors, F. J. Rutledge, C. A. Littlefield and F. A. 

Vaughn. Messrs. Isrel and Marks were re-elected to their 

respective officers. 



E. W. Rice, Jr., Elected President of General 

Electric Company. 

An event that has caused considerable interest in elec- 

trieal circles took place June 13, when Mr. C. A. Coffin, 

president of the General Electric Company since its or- 

ganization, retired from active work and presented his 

resignation to its board of directors. Mr. Coffin 1s one of 

the founders of the electrical manufacturing industry and 

has been connected with it for something over thirty years, 

his business foresight and perseverance having won for him 

the position of leader among captains of industry. As the 

result of his years of effort he can now look back upon his 

organization as the largest and most powerful manufac- 

turing company in this country, and truthfully say without 

the slightest egotism, “This is my work.” 

Mr. Coffin will be succeeded as president by E. W. Rice, 

Jr., a vice-president of the company since 1896. He has 

been identified with electrical manufacturing interests since 

1880, when he became associated with Prof. Elihu Thom- 

son in the manufacture of are light machines. He was as- 

sistant to Prof. Thomson in this work under the company 

name of American Electric Co., of New Britain, Conn. 

When in 1882 Messrs. H. A. Pevear, C. H. Coffin and Silas 

A. Barton purchased a majority interest in the American 

Electric Co. and transferred it to Lynn, Mass., renaming 

it the Thomson-Houston Electric Co., Mr. Rice was given 

an opportunity to develop his ideas and with Professor 

Thomson was responsible for a number of patents covering 

are lighting systems. In 1885 Mr. Rice, although under 

thirty years of age, was appointed superintendent of the 

works at Lynn, which had taken on in addition to are-light- 

ing, motor work, incandescent and railway work while the 

alternating-current transformer system of lighting was be- 

ing developed. 

In 1902 another change in Mr. Rice’s career took place 

when the Thomson-Houston and the Edison General Electric 

companies were consolidated under the name of the General 

Electric Company with C. A. Coffin as president, and Mr. 

Rice as technical director. On June 26, 1896, he was 

elected third vice-president of the company in charge of all 

the technical and manufacturing departments and later be- 
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came senior vice-president. From this position he suc- 

ceeds Mr. Coffin as president, the unanimous choice of the 

directors of the General Electric Company. 

GEE 

In Memory of One of Our Staff. 

In the great scheme of life created by an Almighty God 

in which the idols of today are but memories of tomorrow 

and where the tomorrows are so soon todays and the todays 

yesterdays, it is often our lot to mark the passing of a 

friend and acquaintance. On July 26th, death, that makes 

no distinction of persons or places, swept down on its 

silent, chill-destroying wing, overtook in a very short 

earthly pilgrimage and carried away to the place unknown, 

and from whence no traveler has yet returned, the person 

of our beloved business manager. Such is the fate of us all, 

and as one by one in turn we go, the world moves on—weé 

are soon forgotten, save that some traveler may chance to 

read the words of praise we may justly merit as recorded 

by those who have participated with us in the history of 

the past. We are tempted to inquire the reason in the words 

of the poet: 
Leaves have their time to fall 

And flowers to wither at the north wind’s breath,: 

And stars to set—and all, 

But Thou hast all seasons for Thine own—O, Death! 

Mr. Herbert N. Mackintosh died July 26, following an 

operation on his brain and after a brief illness of 12 days. 

He was born at Liberty, Indiana, September 15, 1888, the 

second son of George A., and Helen Mackintosh. He re- 

ceived his education in the Cleveland high schools and 

Wooster University, graduating with the class of 1911, 

his work showing unusual mental power. He was an en- 

Herpert N. MackIn@osH. 

thusiastic athlete, playing for three years on his college 

football team. For a year following his graduation, he was 

principal of the high school at St. Marys, Ohio, leaving this 

position to become business manager of Electrical Engineer- 

ing and Cotton, published by the Cotton Publishing Com- 

pany. : 

Very few of our readers, perhaps, realize the importance 

of this cog that has been replaced in the machinery of our 

organization, yet each has in many ways felt his personal 

touch, if at all analytical in the study of what makes a 

publication and how it is maintained. If you read the ad- 
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vertising pages and are interested in the arrangement of 
the type faces that creates in you a desire to read these ad- 
vertisements, if you are interested in the legibility of the 
printed page and the clearness of the illustrations, and if 
you notice the production of a better and better publication 
at the same price to you, then you realize what we have lost 
in the person of one who could make possible these things. 
Again and perhaps a closer relationship and one in which 
your pean without question has been called, is through 
those strong, convincing and courteous letters soliciting your 
subscription, a renewal or perhaps an overdue remittance. 
In the make-up of a great industry, we all have our places, 
and insofar as we all find them and fill them to our best 
ability, just in that proportion may that industry prosper 
and we in turn. Such was the belief of our departed 
brother and such was the spirit that he instilled into all 
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with whom he came in contact. If efficiency in life’s work, 
devotion to high and straightforward principles and a 
close observance of the golden rule, draw a reward here- 
after, then he has a liberal one. The lesson of such a 
man is a simple one—a hard one—and a good one for all 
of us to study. 

His body has perished and is buried, but the man 
lives on. His life work is left and his monument has been 
erected, not in marble or in stone, it may be, but in the 
memories of his friends, in the influence for good he wielded 
and in a moulded, rounded useful life which passes not 
away. After all, death is only the lifting of the thin veil 
separating time and eternity and as he left this earth, he 
simply went across to the other shore of the river to rest. 
While his place here is vacant, his name is recorded in the 
minds and hearts of those who knew him. 
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( Nee Business Methods and Results 
Representing Interests of Central Station, Electrical Jobbers, Dealers and Contractors. 
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Current Topics and Events in Central Station 
Fields. 

There seems to be a decided tendency at present toward 
central station consolidation. The larger company has the 
advantage in the matters of engineering, operating, and 
commercial specialization, and this tends towards higher 

efficiency in all departments. The principal disadvantages 

(he in the prejudice which many communities have towards 

corporations, the multiplied amount of red tape, and an 

imaginary loss of personal touch with the consumer. 

The consolidation of manufacturing interests creating 

a monopoly usually will, unless carefully regulated, result in 

increased prices to the consumer. In contra distinction to 

this we find that the public generally has benefited greatly 

by the increased economies possible where public service 

corporations or properties have been operated from a 

common head. In reference to this matter, Mr. Byllesby 

says: “TI believe the movement to be well conceived, and 

that being economically sound in its principles, it will con- 

tinue. It has great manifest advantages and violates no 

theory regarding restraint of trade.” 

In Germany many municipalities invest in stock of 

public utilities. In some eases the amount is sufficient to 

give control, in others it is not. This scheme combines in 

some measure the advantages of both publie and private 

ownership, and favors a high grade of management with 

comparative freedom from political intrigue. 

COMMISSION NEWS. 
The fear that public service commissions would be un- 

duly influenced by political considerations, seems to be prov- 

ing largely imaginary, for as a rule the opinions and rulings 

so far handed down have been free from partiality and pre- 

hudice. The Connecticut commission in the annual report ex- 

presses the opinion that, “the net income and profits of 

any public service company, after the payment of reason- 

able dividends, should be used for the improvement of the 

plant and equipment of such company, rather than in un- 

warranted expansion or the acquisition of property more 

or less foreign to the chartered purpose of the parent 

company. 
The New Jersey Commission has decided that 8 per 
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cent return on the investment is not unreasonable under 
the operating conditions found in that state. 

The new Illinois public utility law possesses a number 
of excellent features. Its weak point, however, is in ex- 
empting municipally owned plants from its provisions. If 
it is fair (and it is) that private corporations should be 
compelled to supply good service at reasonable rates, or be 
supplanted by public enterprises, it is in turn essential that 

municipal plants be liable to the same regulation as other 
ones. 

NEW BUSINESS METHODS. 

In St. Louis the sale of electrie washers has been greatly 

stimulated by a charge of $3.00 per year for water used for 

running water power machines. 

The Kentucky Utilities Co., of Lexington, is going 

hard after rural business, having several large estates on 

its lines. 

The Union Electric Light & Power Co., of Missouri, is 

gradually reducing its rates from time to time, offering a 

number of optional schedules from which the customer may 

choose. These rates are offered to all customers, regardless 

of existing contracts. 

It is not an easy thing to get the owners of property to 

wire houses for tenants. If, however, the tenants will agree 

to pay a small additional rental in consideration of this 

being done, it makes the proposition easier. Any way, this 

is worth trying. 

The Alleghney County Light Co., of Pittsburg, has been 

running some strong advertising in which tenants are ad- 

vised not to rent unwired houses. Several property own- 

ers and real estate agents have been protesting angrily. It 

must have been doing some good. 

An “Electric Tea’ was served by the Union Eleetrie in 

St. Louis on the occasion of the opening of its down-town 

display room. 

The Toronto company is issuing a monthly bulletin to 

its customers and others. The value of such publicity is 

so great that it should be used more than it is. Many sta- 

tions even in cities of moderate size would find it a good 

investment. 
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ELECTRIC VEHICLES. 
Just now there is a very lively interest taken in the 

matter of distribution methods for electric cars and trucks, 

as evidenced by recent papers presented at the conventions 

of the N. E. L. A. and the Electric Vehicle Association. It 

is agreed that the vehicle business is looming up big, big- 

ger, perhaps, than any of us realize. The manufacturers 

are accusing the central station managers of being asleep 

at the switch, indifferent, and unwilling to co-operate, and 

even add insult to injury by referring to increased use of 

horses and gasoline machines. On the other hand the cen- 

tral station man claims that the manufacturers are largely 

at fault because of wrong acvertising methods, poor sales- 

manship, unjustifiably high prices, and poor service after 

sales are made. No doubt both statements have an ele- 

ment of truth. The problem is surely one that can and 

must be worked out in such a way as to give the best re- 

sults, each party taking up that branch of the business 

which they can handle to the best advantage, and working 

in co-operation with the other. 

TROUBLE AT CINCINNATI. 

At present the relations between the Union Gas and 

Electric Co., of Cincinnati, and the local dealers and con- 

tractors is most antagonistic. The dealers accuse the cen- 

tral station of outrageous price-cutting on fixtures, ap- 

pliances and lamps, as well as making arrangements to 

open a down-town competing electric store, at which bar- 

gain sale methods will prevail. On the other hand the pub- 

lie service corporation claims that all appliances have been 

sold at list, with the exception of a few short time sales of 

cld and out-of-date stock. It is further stated that the 

company has been forced into the merchandising business 

by the indifference, and the poor sales methods of the 

dealers and the contractors. The company further claims 

that as regards the sale of lamps, it has a right to fix the 

re-sale price of tungsten lamps to its consumers at any 

figure necessary to properly stimulate the extension of light- 

ing service. A study of the evidence offered seems suf- 

ficient to convince any unprejudiced person that the central 

station has the better side of the arguments, and that the 

attack of the contractors is unjustified. Instead of bitterly 

attacking the central station for developing a _ business 

which they might have had themselves with proper methods, 

they should co-operate, realizing that the stimulation given 

to the electrical industry cannot fail to benefit themselves. 

There are only 9000 residence customers in Cineinnati, out 

of a population of over 400,000, and it would seem that with 

such a field in which to work, it is foolish to waste time in 

such childish maneuvers. 

MISCELLANEOUS ITEMS. 

The United Electric Light & Power Company, of New 

York City, in addition to announcing to its customers a 

substantial reduction in prices of tungsten lamps in small 

sizes, after August 1, will furnish renewals of tungsten 

lamps in sizes of 100 watts and larger, the same as here- 

tofore done with carbon and metal-filament lamps in all 

sizes. Tungsten lamps of 400 and 500 watts with suitable 

fixtures will also be loaned and connected by the company, 

all tungsten lamps furnished remaining the property of the 

company in ease service is disconnected. This is an im- 

portant step and its suecess will be eagerly watched. 

The Public Service Corporation of New Jersey has es- 

tablished a wage minimum of $9.00 per week for its 300 

women employes. This is not only good ethies, but good 

business. 

The question of high tension is entirely one of economy. 

There seems to be no physical limit to the voltages which 

may be employed. The Au Sable Electric Co., of Michigan, 

is now regularly transmitting at 140,000 volts, and the 

Pacific Light and Power Co. is building a line to be operated 

at 150,000 volts. 

Concrete posts without cross arms are coming into use 

for residence districts where appearance is of value. 

Heating devices have been greatly improved during the 

past year by the use of improved resistors, composed of 

nickel-chromium alloys. Carbide of silicon is also used, for 

some purposes, having’ the advantage that it can be brought 

to ineandescence in the open air without oxidation or dis- 

integration. 

The Dayton Electric Co. has adopted as its slogan, “If 

It Isn’t Electric, It Isn’t Modern.” The West Penn Elec- 

tric has a motto, “Safety First,” and all of its employes 

have been presented with a neat watch fob bearing the 

_words. 

DO YOU KNOW? 
That the electric truck has about 3 times as great a load 

factor as the average motor? 

That there are a lot of small residences you could get 

on a controlled flat rate? 

That fans will keep out flies as well as screen doors? - 

That now is the time to push house wiring? Many peo- 

ple take up rugs, pack up their bric-a-brac for the summer, 

and live ont-doors most of the time, and you can make this 

an argument for doing the work now. 

Power, Load, and Diversity Factors—Their Rela- 
tion to New Business, and Station Income. 

The following discussion of these factors is based upon 

some of the fundamental principles of electric service, with 

which many of our readers are doubtless familiar. Since, 

however, we aim to be complete, for the sake of accuracy 

and the benefit of those who have never made a study of 

these quantities, we will briefly outline the entire subject. 

Power factor may be expressed in different ways. It is 

the ratio of the true power in watts to the apparent power 

in volt-amperes. If the voltage and current are in phase, 

as they always are in direct current cireuits, the terms of 

the ratio are identical and it is equivalent to unity. If 

ithere is present any inductance in an alternating current. 

cirenit, an induetive emf is produced, which is out of 

phase with the impressed emf and combines with it in such 

a way as to produce an angular variation in phase between 

the impressed voltage and the current flowing. We say, 

then, that the current lags behind the impressed voltage by 

a certain angle, which we eall the angle of lag. The cosine 

of this angle is the numerical value of the power factor. 

Theoretically we may analyze the current flowing into 

two components, one in phase with the voltage, and one at 

right angles to it. The proportion of the eurrent in phase 

with the voltage to the total is again the power factor. This 

is quite analagous to the analysis of forces in mechanics 

where the force is not applied in the direction of motion, 

and we consider it as resolved into an effective and an in- 

effective component. 

In direct current work, as we have said, the power fac- 

tor is always 100 per cent or unity. One ampere flowing 

at 110 volts always means 110 watts. However, in the case 

of an inductive cireuit, for instance, in which the current 

lags 45° or 1-8 of a eycle behind the current, the true 
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watts would be 110 & .707 (cos 45°) or 67.7 watts. This 
“means that each unit of current drawn from the generator 
only has about 71 per cent of its effective power at 100 
per cent power factor. Not that there is a loss of 29 per 
cent, but that 29 per cent of the current is ineffective, that 
is, it has to be passed through the generator, transformers, 
and distributing system, and is dissipated as heat or “cop- 
per loss.” The power wasted is equal to this current times 
the volts necessary to carry it through the resistance of the 
windings, ete. 

Not only is there a copper loss, but there is an invest- 
ment loss. If, in the above case, the true load were 71 kw, 
it would require a 100 kw. generator to supply it. We 
have thus reduced the station capacity 29 per cent, or in 

other words, added 41 per cent to that part of the fixed 

charges varying with the line current. It is evident there- 

fore, that highly inductive loads are to be avoided. Cen- 

tral station managers should co-operate with the manu- 

facturers in the introduction of apparatus having high, 

power factor. There has been a constant improvement 

along these lines, in connection with which we might men- 

tion the introduction of the repulsion motor, the improve- 

ment of the series alternating are system, and the reduction 

of iron loss in transformer design. Some of the most 

common power factors of apparatus are now about as fol- 

lows: Incandescent circuits 75 to 98 per cent; heating 

loads, practically 100 per cent; induction motors (mixed 

loads and sizes) 70 to 80 per cent; repulsion motors, 85 to 

90 per cent; constant potential A. C. are lamps, 55 to 65 

per cent; series A. C. are lamps (lamp alone) 85 to 90 

per cent; mercury vapor lamps ané rectifiers 50 per cent. 

There are means employed by which the power factor 

may be improved, but this is an engineering rather than a 

commercial topic. When the field current of a synchro- 

nous motor 1s properly adjusted the machine draws a lead- 

ing instead of’a lagging current from the line, acting as a 

condenser, and is called, in fact, a synchronous condenser. 

They are often connected on the line at the end of trans- 

mission lines, the leading eurrent correcting, to a great ex- 

tent, the lagging current caused by the inductance in the 

circuit. 

The question is often asked why it is not possible to in- 

clude some kind of an allowance for power factor in the 

rate schedule. The answer is that so far it has not been 

considered practicable, because it would take additional and 

expensive instruments for power factor determination, and 

even when determined, it would be difficult to devise an 

adequate system of apportioning the charges. In extreme 

eases, however, it might be well to make some provision 

for it. 
LOAD FACTOR. 

The load factor of a central station is the proportion 

which the equivalent 24-hour load bears to the station peak, 

or, in other words, the ratio of the actual station output to 

the maximum possible output with continuous service. It 

depends upon two things, first, the length of time the in- 

dividual customer makes of the demand, and. second, upon 

whether the individual demands are or are not simultaneous. 

These will be considered separately. ‘The load factor of 

any consumer’s installment is the ratio of his average to 

his maximum demand. Obviously any installation operated 

during a long period at a steady load will have a good 

load factor, while one used but a short time each day will 

have a poor load factor. A motor or lighting load which 
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is in use one hour per day has a factor of a little over 4 

per cent, or, in other words, it is necessary to make an in- 

vestment for machinery capable of supplying 24 times as 
much electricity as is consumed. Obviously the fixed charges 

per kw of demand by such a customer will be 24 times as 

great as they would be for one who used a steady load con- 

tinuously. In lighting parlance these would be called 

“short burners” and “long burners,” respectively. 

As might be expected, different classes of business vary 

greatly in this respect. Commercial business, especially 
that of the early closing stores, has a very poor load fac- 
tor, much worse than that of residences. Some motor 

loads are good, others are poor. Elevators, for instance, are 

usually low, while refrigerating machinery is very good. 

Factories which run steadily during the day are good. For 

instance, an installation of motors totaling 100 horsepower, 

or 75 kw, might have a maximum demand of 40 kw. If the 

daily consumption were 240 kw-hours, or an average of 10 

kw, the load factor would be 25 per cent. ‘With all motors 

fully loaded for a 10-hour run, the factor would be 42 per 

cent, but this is not often reached. In fact, the average 

motor load runs from 10 to 15 per cent for individual 

drive to 15 to 30 per cent with group drive. This is con- 

sidering the installation as a whole. 

Obviously, therefore, the new business department 

should bend its efforts towards getting business with a good 

load factor. Among such may be cited long burning and 

all night stores, steady factory loads, industrial heating ap- 

paratus, such as glue pots, tailors and laundry irons, 24- 

hour pumping loads, refrigerating machinery, charging 

electric trucks, for which a load factor of 35 per cent is 

claimed, ete. It may be urged that with the scientific rates 

coming into use, in which the fixed and variable charges 

are separated, that this need not be watched so close be- 

cause the fixed expense is proviced for and that if the con- 

sumer’s load factor is poor, he and not the central station 

bears the loss. While it is true that with such rates the ex- 

pense is more accurately distributed than is possible under 

the meter rate, still every effort should be made to improve 

the load factor, first, on general principles, as it enables 

the central station to serve the community at less expense, 

second, because where separate fixed charges are made, 

long use of the demand makes a low rate to the consumer 

and thus boosts the use of current, and, third, because there 

will likely always be a certain class of business taken on 

straight meter rate, and the better the load factor, the more 

income can be secured with a given investment. 

Furthermore, load factor is a question of ratio, and so 

far we have only considered one of the terms. Not only 

should we seek to fill up the “valley,” but we may also 

improve the load factor by reducing the “peak,” thus en- 

abling the taking on of more business with no increase of 

capacity. For instance, one residence customer may have 

an installation of 20 lights or 1 kw. His maximum de- 

mand may be 500 watts. Another customer supplied on 

the controlled flat rate system, may have his indicator set 

for 200 watts. It is quite evident that we can supply 5 

_eustomers of this kind with the same station capacity that 

- would be required for two of the former, and quite likely 

with quite an increase in gross revenue. This does not 

mean that it would be wise to induce all present meter cus- 

tomers to go on flat rate, but it indicates that the load fac- 

tor may be improved by adding business with a good reve- 
nue and small demand. Again, a central station having a 
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customer using an electric sign with carbon lamps, will gain 
by making a flat rate proposition based on the use of 
tungsten lamps, which, with some reduction in gross reve- 
nue, will save a great deal of station capacity. 

Continuing this subject one would naturally consider the 

great desirability of such loads as do not occur on the 
station peak at all, but which take place at such times as 
the machinery is working under load, and in taking up this 
question we naturally come to a discussion of the diversity 
factor. 

DIVERSITY FACTOR. 
Diversity factor simply refers to the fact that while 

some loads are on, others are off. While the housewife 
is ironing, she is not using lights, while one motor is run- 
ning full, another one will be at rest or running light. 
While Jones is giving a party, and using all the lights in 
his house, Brown’s and Robinson’s are dark, for they are 
his guests. Of course, it is only on account of low load 

factors that we are able to consider diversity factors at 

all, because if the load factor of every installation were 

100 per cent, the diversity factor would necessarily be 100 

per cent as well. However, if we cannot get customers who 

will use current all day and all night, the next best thing 

to do is to scatter the periods of maximum demand as 

widely as possible, and since the greatest demand at this 

time of the year is in the first hours after darkness, the 

chief effort of the central station manager is to get busi- 

ness which will not overlap this period, or what is called 

“off-peak” business. Hence the vigorous campaigns for 

electric irons, and such appliances. Of course, when it 

comes to the point where a station has to start up an 

engine every Tuesday for the ironing load, this is working 

up to a little peak all of its own, and in case the heating and 

cooking load should ever exceed the evening lighting load, 

then such would represent the peak, and in this case the 

business would not be nearly so attractive, because the bur- 

den of the fixed charges would be on it instead of on the 

lighting load. 

That the diversity factor is an important item, is‘shown 

by the fact that in a typical group of residences the 

maximum demand of the group was only one-third of the 

sum of the individual maxima. In other words, we ean 

take on 3 times as many customers as we could if they all 

used the maximum demand at one time. However, while 

this is important, it is really not under the control of the 

station, to any extent, and hence need not be considered 
in new business work. What is important is to build up 
the valley of the load curve, both by getting long hours, 

and off peak business. Certain classes of business, as, for 

instance, refrigerating machinery, may be shut down by 

agreement during certain hours each day. Special efforts 

may be made to get summer business, such as amusement 

parks, and the supplying of summer service to the owners 

of isolated plants, since the load on the station is much 

lighter in summer than in winter. There are constantly 

coming to light new uses for the electrie eurrent, which en- 

terprising new business managers may exploit to advan- 
tage if carefully analyzed. 

As typical of central station practiced in general, we 
may consider three load eurves. One of these from a sta- 
tion with a lighting load, largely residences with a emall 
amount of motor and commercial business. The load factor 
is 37 per cent. Another is from a town with a good deal 
of manufacturing. In this ease the load factor is 47 per 
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cent. The third curve is practically all power load, with 
but little lighting. The peak comes during the daytime, and 
the load is fairly uniform during working hours, yet the 
load factor is but 51 per cent. If this latter station had a 
good evening lighting load in addition, it would likely reach 
60 per cent, which would be exceptional. 

A. G. Rakestraw. 

COMMENTS FROM READERS. 

Electric and Gasoline Trucks for Central Station 
Use. 

Editor Electrical Engineering : 
The writer has noticed an item appearing on page 279 

of the June, 1913, issue of Electrical Engineering, that 
calls attention to the fact that Denver last year sold two 
million K. W. Hrs. for electric vehicle business and men- 
tions at the end that one company can be named that uses 
a gasoline truck in its meter department. : 

I may be wrong, but I believe reference is made to our 
meter department, and for that reason, I am taking the 
matter up, as I feel that perhaps the cireumstances that led 
us to purchase a gasoline truck are not fully understood. 
We cover a great deal of distance outside the city with our 
trucks on account of the fact that our commercial lines 
have been extended, within the past two or three years, 
for some distance into the country. To properly take care 
of our customers on these long extensions, we decided that 
it would be necessary to use a truck and for several months 
tried to handle renewals for customers in the territory and 
to read their meters by means of the electric truck. We 
found, however, that in this business we had really passed 
the zone of usefulness of the electric truck and were really 
trying to get more out of it than we should really expect 
to get. With this idea in view, we purchased a gasoline 
truck to handle the long distance business -and moved the 
electrie truck into what we call the inner zone. We then 
found that we had practically doubled the usefulnesss' of the 
electric truck and that we covered the trouble calls, meter 
readings, and lamp renewals in the outer district in about 
one-half the time formerly taken by the electric truck. 

In other words, our experience is nothing in the world 
but the typical experience of any central station that really 
studies the situation carefully before it purchases its trueks 
or is forced to study it carefully after it purchases its 
trucks. All of us, I think, are beginning to realize that the 
e'ectrie truck has its limitations, that is, that the electric 
truck is not intended for use on long runs or where time 
is of the greatest importance. I am, of course, a great 
believer in the electric truck and a great booster of the elec- 
trie truck game, but I feel sure that the electric truck situa— 
tion can not be materially helped by knocking the gasoline 
truck as a general proposition. In other words, I believe 
that the proper way that we should push the electric truck 
game would be first to train the public up to see that the 
electric truck is primarily the proper truck to use for short 
hauls, or where economy and realiability of service is of 
the greatest importance. If we start with this idea and get 
it firmly fixed in the publie’s mind, and if, at the same time, 
we try to make it realize that we believe that the gasoline 
truck is a good proposition, when used in its proper field, 
that is, when it is vsed for long distance hauling or haul- 
ing in localities where battery charging is not available, 
then the public will begin to realize that perhaps we are 
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truthful and sincere in the statements we are making about 

the electric truck. 

In short, what I want to bring out is that the selling of 

electric trucks is really very little different from the selling 

of any commercial article. I do not believe that we can sell 

any article by trying to knock the article that our competitor 

tries to sell. On the other hand, | think if our time is spent 

in boosting our proposition, and in trying to show the public 

that our proposition is the one that they should accept, 

then we will not have time to say anything against our 

competitor. 

Commercial Manager Important Southern City. 

C. E. Michel, Manager Appliance Department, Union Elec- 

tric Light & Power Company, St. Louis, Mo., Gives 

Data on Remarkable Iron Sale. 

On May 13, the appliance department held the biggest 

one-day sale of electric irons in the history of the company, 

and probably any other company. A month prior to the 

sale ads were placed in street cars and besides this a com- 

prehensive and fiar-reaching advertising campaign carried 

on. 

Three mediums were then employed. On the night of 

May 9th, 23,000 postal cards announcing the sale of electric 

irons on a ten days’ trial, for $2.95, were mailed to all our 

residence consumers. Each postal card contained a return 

coupon, requesting the delivery of an iron. The customer’s 

name and address was printed on the return card, and all 

he had to do was to sign and mail it. After the postal eards 

had been printed, it was decided to give a shirtwaist ironing 

board free with each iron. An order for 40,000 hanger 

cards printed on both sides announcing the sale, with cut 

of electric iron and ironing board was placed with the Nies- 

Kaiser Printing Company on Monday, May 5th. The cuts 

were made, the proofs corrected and 0. K.’d, and the 

printer started to printing Wednesday, the 7th.‘ On Friday, 

12:30 p. m., the first lot of 10,000 was delivered and the final 

delivery was made Saturday morning at 10 o’clock. A gang 

of forty men hung these cards on the door knobs of all 

the houses throughout the residence portion of city. The 

men had hardly begun distributing when the telephone 

orders began to come in. The first newspaper ad appeared 

in the Post-Dispatch on Friday evening, the 9th, followed 

by the Times and Westliche Post on Saturday, the 10th, 

the Star on Sunday, the 11th, and the Globe and Republic 

on Monday morning, the 12th. The show windows of the 

main office and branches were artistically dressed for the 

oceasion, on Friday, May 9th. 

The results of this vigorous campaign exceeded the fond- 

est expectation of the appliance and advertising depart- 

wents. A total of 1,875 irons were sold. The cost of the 

irons, ironing boards, 40,000 hanger cards and their distri- 

bution, 23,000 return postal cards stamped on both sides, 

large spaces in the daily newspapers and delivery of the 

irons, was $6,403.35. The total receipts were $5,531.25, 

making the sale cost $872.10. 

For this amount we secured the following results: 

Kilowatts connected, 1,031. 

Cost per Kw. connected, 84.6 cents. 

Estimated annual consumption, 215,625 Kw. hours. 

The sale lasted for one day only and on the day follow- 

ing 100 orders were rejected on this account. About 4.5 per 

cent of the 23,000 cards were returned as orders for irons. 
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AppLiance SHOW Room or Union Etectric Licur & 

Power Co., St. Lous. 

The company has re-decorated and installed new furnish- 

ings in its appliance show room at Twelfth and Locust 

streets. The new wall and show cases were made to order, 

of selected quarter sawed oak and lined with black broad- 

cloth, the interior illumination of these eases being ac- 

complished by the use of linolite units, the source of light 

being concealed from the eye, and is most effective. In the 

general lighting of the room, Brascolite fixtures are used 

with pleasing effect. Originally the lighting was by tung- 

sten lights and Holophane shades, the connected load being 

4.8 kilowatts giving 3.9 foot-candles at three feet above the 

floor. By the use of the Briscolite the connected load has 

been reduced to 214 kilowatts ana the foot-candles at the 

same elevation as in the first place increased to 814. 

This room is of value to solicitors, as it may well be 

used as a model of correct illumination and the general ef- 

fect is so pleasing that a merchant looking for ideas in the 

correct illumination of his premises would undoubtedly be 

impressed with the results obtained both from a standpoint 

of economy and efficiency. There are other appliance shops 

in this country, the property of central stations, wherein 

a more lavish expenditure of money has been made, but in 

none of them has the general effect of a high class sales- 

room been more artistically carried out. 

E. S. Roberts, Commercial Agent of the Savannah Electriv 

Company, Outlines Commercial Work in 

Savannah, Ga. 

While Savannah is one of the oldest of Georgia cities 

and one of the most conservative, the way in which is 

merchants and citizens have interested themselves in street 

lighting and the application of electricity in other ways 

has placed it among the first in the state in the Biversified 

use of electricity. Until June, 1910, the lighting of the 

business streets of Savannah was by the ordinary are sys- 

tem with little special lighting of any kind. Today sees 

one of the most modern of white ways on the main thor- 

oughfares and electrie signs which in number per square 

mile exceed the number for any other city outside of New 

York. There are installed and operating in Savannah 

making up a decorative lighting system, 180 five-light stand- 

ards and 113 three-light standards. Of ‘this number 75 
five-light standards are installed in the Chatham Crescent 

residence district and 55 five-light standards in Ardsley 

Park. All these decorative posts are operated from dusk 

to midnight. The electric sign business in/Savannah was 

developed practically simultaneously with the white way 

development, the signs being installed by the Savannah 

Electric Company, and operated on a flat rate based on a 
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low price per Kw. hour. The customer was given six months 
in which to pay for the sign, the payment being made in in- 
stallments with the monthly lighting bill. The progress in the 
installation of electric signs is told in the fact that for three 
years about one sign has been installed every three days. 

The electrie vehicle situation in Savannah is now inter- 
esting on account of the fact that there is in operation 
a successful electric garage. This garage operates ex- 
clusively for electrie vehicles, repairing same, demonstrat- 
ing and selling them. The garage is operated by an expert 
battery and electric vehicle man and repairs are made at 
reasonable cost, the old vehicles rebuilt and returned to 
the owner in good operating condition. This feature of the 
garage service has placed many vehicles of the old type in 
successful operation and given the electric vehicle proposi- 
tion added confidence in the minds of possible purchasers. 
The details of the electric vehicle business in Savannah was 
presented in the July issue of Electrical Engineering. 

While the commercial department has given this garage 
every co-operation, it is mainly on account of the successful 
nature of the garage management that the electric vehicle sit- 
uation of Savannah has been a success. The writer is of the 
opinion that while the electrie vehicle has successfully enter- 
ed Savannah permanently, the sales opportunities are only 
beginning for pleasure and commercial vehicles. The com- 
mercial department of the Savannah Electric Company has 
secured a new 1,000 pound Baker delivery wagon to be 
used for meter and lamp delivery and a runabout is also 
used as a demonstrator. 

Electric irons are now being handled by the company on 

a cash basis and on an average of abuut 25 irons placed 

per month, the contractors placing an equal number. Dur- 

ing the past year or so about 500 fans have also been sold 

per year, while a number of others are operated on the 

system purchased and rented from contractors. The next 

popular devices of the small current consuming nature 

seem to be the toaster and coffee percolator, of which num- 

bers are in use. 

A photograph is shown here of the show window of 

the new quarters of the Savannah Electric Company, which 

were occupied February 17, of this year. The building 

has been thoroughly remodeled and adapted to the use of 

the company, the executive offices being located on the 

second floor anc the commercial offices on the first floor. 

The third floor is devoted to the meter and repair depart- 

New Home or SavannaH Evecrric Company. 

ment. The location of these offices is in every way practi- 
cal on account of the fact that the City Edison sub-station 
is next door, as shown in the illustration. 

The arrangement now in force in connection with win- 
dow displays seems to be working out satisfactory. The six 
city solicitors are divided into three groups, ‘each having 
charge of the window display for one week. These groups 
compete with each other on nature of display, a prize being 
given for the best display during a period of two months. 

Convenient Forms for Central Station Commercial 
Business. 

The following forms are those used by Mr. T. W. 
Peters, commercial agent of the Columbus Railroad Com- 
pany of Columbus, Ga., and have been found by him con- 
venient and practical for handling complaints and record- 
ing other commercial data in connection with customers. 

ELEectricaAL Dispuay Room or THE CoLUMBUS RAILROAD 

Company, CoLuMBUs, Ga. 

Form No. 1 is used to record trouble and bring its 
nature and location to the attention of the proper person. 
Form 2 receives a carbon impression of Form 1, when the 
latter is filled out, and is held by the commercial agent 
until Form 1 is properly filled out and returned. Form 3 

Form 1. Trouste Carp—TrouBLeMAN’s Copy. 
COLUMBUS RAILROAD COMPANY. 

Troubles@ard Noi... aces aee ts 
ORS One GOS ODareDOnrcttoc.:. . Jae EOD ayers Time: seiaek taeversy iarese M. 
How Received 

Received by 

NBN Os cistere fete x 

REMOVE WY Les. «ccs pal ees cs cree ta eee ee AL eres seein ..M 

Customers are requested to sign trouble card upon completion 
of work. 

2,0 226 OO. C18 Swe alee ole 6.0: 4:5 04 we SlanOpenbTe 6 0.0 A150 bin b6/nye 4 @ wlaieiel alarhiaialektern ey 

Customer. 

Form 2. Trouste Carp—Conrract AGEnt’s Copy. 
COLUMBUS RAILROAD COMPANY. 

Trouble Card No........ Pe eet 

Date Ac acsistete westeraiete Gat oe tha diets IoD Sse Tite, cinoereteads ~. Me 

ELow Recel ved): 5 :ssss:0'. Se Riaemeeeris sie cle: wiaimit. bivva.aletavecahanes pretebate occih ei MARTE rete 

Received. Dy: isco. odes Sheets: Sa eiele nue oa ono areet eee eee b 

Name is cities tis ataeiete tarot >: Ceec Soa ara or oie: skahttihe ecslate: Mache treasta.e va 
Adress 1.5% Faia, cevties rest MeMtee « aatereic hlsicta | nie ofa ae ids: Story. AGS 

Nature) of eDrouble:nccnieeeet cscin ian caa.c nema eee sis ateye.s faunas 
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COLUMBUS RAILROAD COMPANY 

Daily Report for District 
Solicitor Date 

PA—Patrot , & (ing NAME Address KResiene eerie! K. W. CONTRACTED FOR peony pevenns | Lapel” Ww. coms Rereavo REMARKS 
PO—Power | A—Additionat! Resideace General Power Patrot Specat | | i - —— — j=} ——— — >| St — 

| 
a mi | L pai at 5 T 

sites sha Tae 
+ | | 

Total Today i a ci | T 
ce mt ; ] 

Forwarded 
————— 4 = 

Total to Date | 

CALLS TODAY NEW PROSPECTS 

Form 4. Souicrrors’ Datny Report Carp. 

+ a. 

Address SUE. || Date A | 

Owner ee _ 

Address 4 P. Bibs 

Occupied as at | 
INSTALLATION No. OF SOCKETS | 

‘CARBON TUNGSTEN ARCS MOTORS I 

No. C. P. Style No. _| Amp. No. | th P. | Make aa 

| Fa e 

oS 
| TENANT | Cut in ' . 

| | 
es 

Form 3. InrormMation Carp on Eacu Customer. 

permits a record of the connected load for each customer, 

and presents the necessary history of the service after the 

first connection, Form 4 is a daily report sheet used by 

solicitors and from which the data on Form 3 is secured. 

The current used by this motor is bought 

from the Columbus Railroad Company and 

< i ion orn rie 

a) “hist yh} be | doine t 

motor when the machines, which it drives, 

are not being used. 

Signed 

Form 5. Sticker ror Moror To Prevent WaAsteFuL USE 

OF CURRENT. 
The sticker shown as Form 6 is placed on or near all 

motors. It tends to convey to the customer an interest on 

the part of the company that the bill for current be no 

larger than necessary and plainly makes it evident to the 

customer that he is responsible for a ‘vasteful use of current. 

R. B. Mateer, Salés Manager, Great Western Power Co., 

Discusses Electrical Advertising. 

The sign specialist, engaged by many central stations to 
promote the use of eurrent for display purposes, is usually 

a commercial engineer familiar with general solicitation as 

practiced in all suecessful new business departments. He 

must possess originality. He must know how to combine 

first in a sketch, and later in the completed operating sign, 

those features pertinent to each business, that will stud 

his city with displays attractive to the public, and profit- 

able to his company. Such a specialist, illuminating or 

display engineer, should be placed in charge of all elec- 

trical advertising. He should work in harmony with the 

Salesman, conducting all important negotiations and report 

directly to the sales manager in charge of all commercial 

activities. 

The sign specialist’s duties include the listing of all 

‘business houses, theatres, hotels, ete., as prospective users 

of electrical displays. He secures the ideas of each merchant 

which are incorporated in attractive sketches together with 

estimates on construction and operation. Such sketches sub- 

mitted to the prospect form the basis of the subsequent 

sale. 

Display business is operated on either (1) a meter ba- 

sis, or by (2) flat rate per month or by a (3) time switch. 

The first is general in all cities where electrical displays 

are the result only of a desire on the part of some aggres- 

sive merchants to burn their location in the minds of 

those traveling the thoroughfares in the evening hours. The 

second method, that of a flat charge per month per lamp 

based on candle power is general in all centers of popula- 

tion where public pride is awakened. It is exceptionally 

profitable to utilities, though it affords a ready means of 

diseriminating among consumers. The third is in force in 

such cities where short time service is desired on meter 

rates or where rate fixing ordinances prohibit a flat charge 

per month. ‘The time switch is generally provided at the 

expense of the consumer. 

Display lighting is only another attempt to improve load 

factor by encouraging the use of current in quantities 

through the evening hours. Undoubtedly many stations 

have connected thousands of four candle ‘power lamps 

and benefited by better load conditions and increased reve- 

nue, yet it is a fact that the increasing magnitude of the 

displays with the added operating expense cause merchants 

to seek refuge in other units returning to lighting companies 

a rapidly decreasing revenue. A few years ago one utility 

reported display revenue aggregating two hundred and fifty 

theusand dollars per annum, which is now materially re- 
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duced, partly by the installation of units of greater ef- 

ficiency operating on meter rate in preference to a flat 

charge per month and also to the elimination of free 

construction, free lamps, and time payments, items so lib- 

erally granted to promote the use of electric current for 

display purposes in earlier periods. In view of this, every 

city of fifty thousand inhabitants and over should have the 

services of a display lighting specialist, eager to direct 

publie attention to the value of electrical advertising either 

of ihe projecting or roof sign, window lighting or decorative 

exterior. 

Douglas Burnett, Commercial Manager, Electric Division, 

Consolidated Gas, Electric Light and Power Company, 

of Baltimore, Uses Unique Window Display. 

For several weeks beginning June 21st, thousands of 

Baltimoreans broke into their daily routine of marketing 

and shopping, long envagh to take a good look into the 

Lexington street and Park avenue show window of The 

Gas and Electric Company. The reason is made partly 

plain by the illustration below, where a wax dummy of the 

Goddess of Liberty is shown lighting the world with the 

modern illuminant—the Mazda Lamp. An imitation dum- 

my or the “Mechanical Doll,” as he was termed, changed 

places with the wax dummy in the window and it was amu:- 

ing as well as enlightening to mingle with the people out- 

side as they expressed their beliefs and doubts as to the 

genuineness of the “Mechanical Doll,” who, for fifteen 

minutes at a time would hold an almost immovable pose. 

Tt was only until this fifteen minutes pose was finished, and 

the demonstrator stepped out of the window, that those 

who thought him a real wax dummy found they were mis- 

taken. : 

The exact advertising value of the display is hard to 

estimate. Lamp sales showed a healthy increase and num- 

were satisfactorily erous inquiries about Mazda lamps 

answered. The display brought many into the store and cer- 

tainly created the feeling that Mazda lamps set the stan- 

Since lamps dard, making the way easier for future sales. 

Wixpow Dispuay or Consouipatep Gas, Execrric LicHt 

AND Power Co., Bautimore, Mp. 

of all sizes, from 15 watt to 500 watt, were displayed, the 

window undoubtedly held for everyone who saw it, a mes- 

sage of better light and more light. 

The cost of dressing the window was very low, as but 

few fixtures and ornaments were needed. The “Goddess of 

Liberty” costume was rented. The standard held in the 

hand of the goddess was topped by a 500 watt lamp. The 

group of lamps scattered about the window were made up 

of standard sizes. The flags were made to flutter by elec- 

trie fans. 

At this point, it is appropriate to mention that the 

Gas and Electric Company have been using the “Mechani- 

cal Doll” in connection with dis; lays or irons, fans, vacuum 

cleaners and washing machines. These displays never fail 

to draw the crowds, as in all of them the demonstrator 

cleverly imitates the mechanical movements of an automa- 

ton. The windows have been particularly effective in caus- 

ing comment when the real dummy and the “Mechanical 

Doll” have been displayed at the same time, as it was al- 

most impossible to tell which was which, especially when, on 

every other day, the places were reversed. 

Even if sales had not shown the increase they did, the 

company would have still been satisfied in using these dis- 

plays, since they have attracted widespread attention to 

the new office now better equipped than ever to serve the 

publie. 

Courtesy. 

It matters little who the person may be or the position 

he may hold, courtesy on the part of the other fellow is al- 

ways recognized and usually appreciated. On the commer- 

cial end of the central station business, this fact can be 

made a valuable asset for the company if properly handled. 

The illustration shown here is one example of how this 

matter of courtesy may be made use of. The card was re- 

ceived following a, telephone call for new fuses. The eall 

was made at about four o’elock and the fuses delivered by a 

trouble man within an hour. When the fuses were installed. 

to a “thank you,” the trouble man responded, “Not at all; 

call us at any time, we are glad to serve you.” 

GEORGIA RAILWAY & POWER COMPANY 

ATLANTA, GA. 

BR UNDERSTAND THAT RECENTLY YOU HAD OCCASION TO CALL ON OUR TKOUBLE 

|W | DEPARTMENY FOR ASSISTANCE. WE TRUST THAT YOUR CALL WAS ANSWERED 

| PROMPTLY, THAT THE TROUBLE WAS REMEDIED, AND THAT YOU WILL CALL ON 

US AGAIN. IF NECESSARY. 

CALL BELL PHONE FORTY-NINE FORTY-FIVB AND ASK FOR TROUBLE DEPARTMENT 

VERY TRULY YOURS, 

ANY GEORGIA RAILWAY & RCO 

CONTRACT AGENT 
~ $000 se¥etd 

A Goop Way to SHow WILLINGNzss TO SERVE. 

This ecard, following such prompt, courteous (and free) 

service, goes a long way toward establishing that much- 

sought disposition between public and public utility, known 

as “good will.” 

Keokuk Station Takes on Load. 

The first load to be served from the hydro-electric plant 

of the Mississippi River Power Company at Keokuk, Iowa, 

was connected the first week of June, power being supp‘ied 

to Keokuk, Hamilton and Warsaw, IIl., over 11,000 voli 

lines. The 110,000-volt transmission line to St. Louis was 

ready for operation shortly after. 
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| Questions and Answers from Readers | 
= Readers are invited to make liberal use of this department for discussing questions, obtaining information, = 

opinions or experiences from other readers. Discussions and criticisms on answers to questions are solicited. 
However,. editors are not responsible for correctness of statements of opinion or fact in discussions. All pub- 

A lished answers and discussions are paid for. ; 
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HOW CAN CORROSION OF SWITCIE BLADES BE STOPPED? 
Editor Electrical Engineering : 

(390) The switch blades on our switchboard corrode so 
badly that the corrosion interferes with good contact mak- 
ing. This is caused from the sulphur fumes from our pro- 
ducer gas plant. In what way can this corrosion be 

stopped? ALSO ANG 

TRANSFORMER GROUND DETECTOR ARRANGEMENT. 
Editor Electrical Engineering: 

(391) We have a 17,000-volt, 3-phase, 25-cycle, un- 

grounded transmission line on which I wish to install a 

ground detector. I have been advised to install three single- 

phase, 11,000-volt, potential transformers connected in “Y,” 

as shown in the diagram herewith, with neutral point 

il 

Lamp 

ScHEME TO Use TRANSFORMERS FOR GROUND DerTEcToR. 

grounced. Explain the action of the transformers with no 

line to ground and with one or more lines. With the trans- 

formers connected as shown to the line, is there a strain 

placed on the insulation to ground of power transformers 

and other apparatus connected to the system? If so, why? 

Is this detector scheme a good one? CaM: 

WILL GENERATORS PARALLEL WITH ONE FIELD COIL OUT? 
Editor Electrical Engineering : 

(392) If one field coil of one of two generators operat- 

ing in parallel is burned out, can this coil be shunted out 

and the generators paralleled satisfactorily, or will it be 

necessary to cut out the pair of coils? The machines are 

both A.C., 2,300 volts, 60-cycles, with revolving fields. One 

machine has 32 field poles, 100 kw., the other 28 field poles, 

75 kw. By the loss of one pole the Emf will be reduced. 

Will the frequency also be affected, and if so in order to . 

maintain it, will the speed of the machine have to be in-. 

ereased to satisfy the formula, (120 < f) + p = Rev. per 
min. where f is the frequency and p the number of poles? 

What objections are there for operating with one pole gone, 

provided the machines can be paralleled? Does the speed 
or frequency or both determine the voltage for the parallel 

operation? Weaken: 

WHY DO TRANSFORMERS HUM? 

Editor Electrical Engineering: 

(393) Please advise what causes transformers to hum 

, on the starters. 

and as to whether the loudness depends upon the frequency 

or the voltage, or both. HK. A. R. 

PROPER SIZE OF MOTOR FOR PUMP. 
Editor Electrical Engineering : 

(394) We are installing three motor-driven, three-stage 

centrifugal pumps for water supply. The capacities are one 

350 gallons per minute; one 450 gallons per minute, and a 

fire unit of 750 gallons per minute. The two small units 

operate under 250 foot head. The fire unit takes water 

from a well and elevates it to a tank at an elevation of 220 

feet. An 8-inch pipe line one mile long connects pump and 

tank. What size of 3-phase, 2,300-volt motor can best be 

usec on each pump? Kindly furnish ealeulations on first 

cost and operation of motor for the pump supplying water 

to the tank assuming that 250,000 gallons of water must 

be pumped per day. Also show in calculation as to whether 

or not the 8-inch pipe line is large enough for best economy 

and as to whether or not a larger size would reduce fric- 

tion head enough to use a smaller size of motor. V. K. S. 

DELTA VS. STAR CONNECTIONS. 
Editor Electrical Engineering : 

(395) The writer has seen the statement that for the 

same per cent voltage drop or power loss, the carrying capa- 

city of the star connected system is three times that of the 

delta. How is this caleulated, if true? Also it is stated that 
when a star system is used and single-phase loads connected 
a fourth wire is necessary. Why is this? W. C. E. 

TROUBLE IN OPERATION OF ROTARIES. 
Editor Electrical Engineering : 

(396) The writer begs to submit for publication in your 

columns the following trouble with a rotary converter: The 
writer knows of an installation of three rotary converters. 
They all start from the A.C. side as induction motors by use 
of auto-transformer starters. Two of these rotary convert- 
ers have never given any trouble in starting, and hold their 
polarity when shifting from starting to running position 

The third, however, frequently changes its 
polarity at this point and loses its D.C. voltage, reverses and 
builds up in the wrong way. The mains coming from the 
buses to the starters are run in conduit. For each phase, in 

each circuit of three phases, there are two conductors mak- 
ing six conduetors per cireuit. For two of the rotaries these 

six conductors are run in two sets of three each through 

two circuits so that each conduit has one conductor of each 

phase. For the third rotary there are also two conduits 

but one carries two wires of one phase and one of another 

so that the two conductors of one phase are divided a- 

to their location, one being in one conduit and one in an 

other. Could the method of wiring cause the trouble. 

If not, what could cause it? If the trouble comes from the 

method of wiring, please explain why and how? 

Wm. M. 
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Comments on Ans. to Ques. No. 352. 

Kditor Eiectrical Engineering : 

In the answer by Frank L. Zemp to question No. 352 in 

the June issue, he speaks of putting resistance in one phase 

of the 3-wire single-phase cireuit connected as 3-phase and 

inductance in the other. If the inserting of the resistance, 

as he says, does not affect the phase angle, what is the use 

Under a light load the motor will start 

with only the inductance in one phase, but if more starting 

torque is necessary, won’t the inserting of capacity in the 

of putting it in? 

other phase increase the phase difference between the two 

When 

the motor is up to speed, of course, both inductance and 

capacity must be cut out. 

M. H. Baumgartner (Ga.) 

windings and thus give a greater starting torque? 

Design of Series A. C. Arc System. Ans. Ques. No. 

355. 

Editor Electrical Engineering: 

If the farthest lamp on the cireuvit is 144 miles from 

the transformer, I would say that 4 miles, or about 20,000 

feet, of wire should be able to reach all the lamps. No. 6 

wire has .39 ohms per 1,000 feet, or 7.8 over the cireuit, 

which, multiplied by 6.6 amp. gives 51.5 volts drop. The 

lamps have 72 volts at the are and the terminal voltage will 

be about 80 or about 3,200 volts for all the lamps. Of 

this, 51.5 volts is 1.6 per cent, which is a very moderate 

drop. Similarly caleulating for No. 8 wire at .60 ohms per 

1,000 feet, we get 76 volts drop or 2.4 per cent. Hither size 

of wire could be used economically, but it is likely that No. 

6 would be chosen on account of greater mechanical strength. 

For the diagram, I would recommend you to the bulletins 

of the Westinghouse or the General Electric Company. 

Hither would be glad to send bulletins on A. C. are sys- 

tems. 

Motor Circuit With Ground Return. Ans. Ques. No. 356. 

The questioner does not make the connections clear. 

The only explanation would seem to be that this motor 

was connected across one side of a 3-wire 55-110 volt sys- 

tem with grounded neutral, as shown in Fig. 1. Of course, 

if there were only 55 volts across the armature, the motor 

would run at only half the normal speed. As regards 

using the ground as a return for any kind of a motor 

cireuit, would say that it is very bad practice, and abso- 

lutely forbidden by the Underwriters. Not only is it unsafe, 

but very wasteful, as the drop in voltage through the 

ground will be quite high. 

Grounding Secondaries. Ans. Ques. No. 357. 

Most transformers are now made with two coils each in 

both primary and secondary, either of which can be con- 

nected in series or multiple. With primary coils in series 

on 2,200 volts, the secondary is connected usually with 

coils in series, giving a 3-wire cireuit of 110-220 volts, as 

shown in Fig. 2. The load is then balanced on these three 

wires in the usual way, the middle wire being grounded 

as a protection to the residence customers against stray 

high-potential currents. The so-called power transformers 

with secondaries connected for 220-440 volts, are usually 

not grounded. Some companies ground the cases, but the 

majority do not, believing that it adds nothing to safety, 

and is simply an invitation to lightning to puncture the 

insulation to ground. 

Transformers for Different Size Motors. 

No. 361. 

I should not think separate transformers necessary. 

There would be some @rop on starting, but unless the 

speed requirements were unusually strict, I do not think it 

would be prohibitive. The plan of running the three 5 

horsepower motors as single phase is entirely feasible, but 

for the sake of uniformity, flexibility and arrangement, as 

well as lower cost, I would rather have them all 3-phase. 

Ans. Ques. 

Single vs. 3-Phase Motors. Ans. Ques. No. 362. 

The first cost, space occupied, the weight and the > 

losses, are all somewhat less when a 3-phase transformer is 

used as against three single phase. In spite of this the 

single phase transformation is the more used, and more 

favored, because it is more flexible and reliable and re- 

quires less apparatus to be carried in stock by the central 

station. If one transformer of the three breaks down, it 

can be cut out and the motor run on two until a spare 

can be connected, but in the case of a three-phase, every- 

thing is out until it can be repaired or replaced. 

Largest Practical Size of Motor. Ans. Ques No. 363. 

Motors of 2,000 horsepower are now in operation. The 

highest voltage that I have noted was 6,600 volts. The 

National Code does not permit wires carrying more than 

3,500 volts to enter buildings, except power houses and 

sub-stations, and the parties installing the same would have 

to make the wiring safe, accorcing to the best engineering — 

practice, and assume the risk, or get special permission 

from the insurance department having jurisdiction. 

Grounding Secondaries. Ans. Ques. No. 364. 

According to the National Electrical Code, the ground 

wire for A. C. distributing systems must be of the size of 

the mains, and in no ease smaller than No. 6. The ground 

wire is not a protection against a ground, only to the ex-— 

tent that in case of a ground, or crossed ecireuit of any 

kind, it protects any person working around the wires or | 

apparatus connected thereto, from a dangerous rise of | 

potential above the ground. As to grounding cases, see 

answer to No. 257. 
| 

Unbalanced Conditions. Ans. Ques. No. 369. , 

Unbalaneing, when applied to a polyphase A. C. a 

cuit, always refers to unequal loading of the phases, and 

since unequal loading produces varying drop in the con- 

uetors, the voltages as well as the currents are unbalanced 

and the vector diagram is distorted. This, of course, re- 

duces the capacity of the circuit. 

A. G. Rakestraw. 

Comment on Article Page 210 May Issue. 

Editor Electrical Engineering: 

On page 210 of the May issue of Electrical Engineering, 

I note a quick method of finding center of a room for 

locating an electrolier outlet. I believe I have a simpler 

method, in that the electrician requires no assistance. 

Take a string long enough to reach from corner t 

corner of room. Take another string the same length fro 

opposite corners; the point of intersection, or crossin 

of the two strings is the center of the room, and a plumb 

bob dropped from the eeiling to touch this erossing give’ 

the center of the electrolier outlet. J. B. Fanger (Ariz.) 
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Design of Induction Coil. 
Editor Electrical Engineering: 

In answer to question No. 367 I wish to submit the fol- 
lowing. The voltage and current in the secondary of an 
induction coil varies with the design and construction of 
the coil. The average coil used for ignition will give about 
5,000 volts anc 2 milli-ampere at secondary when using 6 
volts and 2 amperes in the primary. 

The construction is practically as follows: A core of 

soft iron is wrapped with a few turns of large insulated 

wire, this being called the primary coil. This coil i$ insu- 

lated and the secondary winding of a great many turns of 

very small insulated wire then wound on. An automatic 

make and break is placed in series with the primary and 
batteries and a condenser placed in shunt across the make 

and break, or what is generally known as the vibrator. 

When the current passes through the primary, it mag- 

netizes iron core, attracting the soft iron armature, usually 

fastened by a spring, and breaks the current in the pri- 

mary. As soon as this is done, the core is no longer mag- 

netized and the armature is thrown back by the spring, when 

the contact is again made and the action repeated. When 

the current is made in the primary coil, a current in the 

opposite direction is induced in the secondary, and when 

the current in the primary is broken there is an induced 

current in the same direction in the secondary. The self- 

induction of the primary when the current is made acts 

against the battery current flowing in it, and reduces the 

induced E.M.F. in the secondary; but, when the current 

is broken, the self-incuction acts with the battery current 
and increases the E. M. F. of the secondary. 

Charles D. Blackwelder, (S. C.) 

Ans. Ques. No. 367. 

Unbalanced Conditions. Ans. Ques. No. 369. 
Editor Electrical Engineering: 

The term “unbalanced conditions,” used in reference to 
a three-phase alternating current circuit, means either that 

the voltages across the three phases are unequal or that 

the currents in the three wires are unequal, irrespective of 

whether these differences have the same phase relation 

or not. If the voltage across any one phase is different 

from the other two, or the current in any one leg different 

from that in the other two, the cireuit is said to be un- 

balanced. 
Surging of Generator Currents.—Ans. Ques. No. 371. 
Mr. V. K. Stanley’s trouble is probably due to poor 

speed regulation of one or both of his engines. This 

can be determined by applying a tachometer to each. If 

this appears to be the case, it can be remedied only by 

either making the governor more sensitive or by installing 

a heavier flywheel. 
Action on Cable.—Ans. Ques. No. 372. : 

This action would seem to be due to the presence, in 

the air coming from the mine, of some chemical element 
which acts on the copper when it has current flowing in it. 

If the joints in question should be thoroughly soldered, 

then coveree first with a layer of Empire tape or rubber 

tape and finally with friction tape on the outside, this 

action should cease. P. N. Pittenger -(N. C.) 

_ Transmission Line Calculations. Ans. Ques. No. 

370. 
Editor Electrical Engineering : 

Most writers on the subject of transmission line caleu- 

lation have made ‘no distinction between long and short 

lines, but in a recent book—Transmission Line Calculation; 

by H. B. Dwight—lines less than 20 miles in length are 

considered short and the simpler formulus used for their 

ealeulation. For longer lines the 

be considered and more accurate formulas used. 

capacity of the line must 

For the 

75-mile line mentioned in question 370, the more accurate 

formulas should, of course, be employed. 

To fully explain the calculation of a long distance trans- 

mission line would require considerable space, so I am going 

to recommend to W. 8. D. that he purchase the above 

mentioned book, which I believe he will find a good invest- 

ment and much more satisfactory than any brief explanation 

which could be given in these Questions and Answers col- 

umns. The book is published by D. Van Nostrand Co., 25 

Park Place, New York, price $2.00. 

Of course W. S. D. may be stating a purely hypo- 

thetical case, but even so, it seems desirable to call atten- 

tion ‘to the faet that the conditions given are far from 

standard practice. It is seldom economical to transmit 

such a small amount of power more than 25 miles, the 

economical radius of distribution depending, of course, on 

the price of power. In spacing wires on high voltage lines, 

it is usual to allow one foot for each 10,000 volts between 

wires and the voltage adopted is usually approximately 

1,000 volts for each mile of length of line. The loss has 
also been placed low for the power loss is usually between 

5 per cent and 20 per cent of the power transmitted. 

J. E. Volk (Wis). 

Effect of Frequency on Meters. Ans. Ques. No. 3387. 
Editor Electrical Engineering : 

I have noticed question 377 appearing in your issue for 

June, 1913. As the question concerns a matter that I have 

investigated to a considerable extent during the past year, 

I consider it worth while to answer it, for I have found that 

quite large errors can exist under the conditions mentioned 

in the question. 

When the frequency of a cireuit is changed from one 

standard to another it will be found necessary to either 

change or re-calibrate an induction watt-hour meter, both 

on inductive and non-inductive loads, or large errors will 

result. It is quite probable that the meter mentioned in this 
question will be found slow, particularly on inductive load. 

Different types of induction watt-hour meters vary greatly 

in their behavior under these conditions. (See Electrical 

Meterman’s Handbook, page 339; also report of Committee 

on Meters submitted June 2-6, 1913, at the N. E. L. A. con- 

vention, Chicago). 

If the watt-hour meter is of the commutator type there 

will, practically, be no change in the registration due to 

a change in frequency from sixty to forty cycles. I should 

judge that the meter should be taken to some laboratory, 

re-lagged and re-adjusted, or perhaps it will need a new 

potential cireuit or parts pertaining thereto. The best 

way to do is to consult the manufacturer of the meter. 

W. H. Fellows, Chairman Meter Committee, N. E. L. A. 

Annual Meeting of Colorado Electric Light, Power 
and Railway Association. 

The Colorado Electric Light, Power and Railway Asso- 

ciation will hold its eleventh annual convention in Denver 

the week of October 6, at the same time as the Electrical 

and Industrial Exposition to be held under the auspices 

of The Colorado Electrie Club. 
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A Knight Adjustable Hanger. 

The accompanying illustrations show a fixture hanger 

marketed by the Empire Engineering and Supply Company 

of 227 Fulton street, New York City, as selling agents for 

the J. G. Knight Mfg. Co., manufacturers of the hanger. 

‘As shown this hanger is made up of band steel with a solid 

malleable iron nipple fastened with a rivet. The figure at 

the right in the illustration shows how it can be made to suit 

different variations of floors or conduits entering the outlet 

THE Knigut ADJUSTABLE HANGER. 

The hanger is especially adapted to mill eonstrue- 

tion with concrete floors where the hanger is easily and sub- 

stantially adjusted to eye beams or imbedded in the con- 

erete. It can be used equally well with wood beam con- 

struction, the hanger being spread so that one leg can be 

nailed or screwed to each beam. In this case it is not neces- 

sary to use a board to serew the fixture support to as is 

usually the case. The hanger also makes a good pipe sup- 

port. 

boxes. 

Economy of Clean Globes and Reflectors. 

The depreciation of illumination with the various units 

has been shown to consist of relative inherent and acquired 

factors, due in the first place to the natural characteristics 

of the lights and in the second place to accumulative de- 

posits inside and outside of reflectors and globes. 

have shown the acquired depreciation to be anywhere from 

15 to 50 per cent, depending upon the application and at- 

tention given the unit. With domestic flame are lamps, the 

average acquired depreciation due to deposits on.the outside 

and inside of globes and reflectors after one burning of 
about 100 hours, is 28 per cent. 

An interesting series of illumination tests conducted for 

a period of five weeks in a foundry showed up vital facts 

in connection with light absorption ordinarily designated 

as acquired depreciation due to accumulative deposits form- 

ing on globes and reflectors. The tests embraced luminous, 

flame and mercury ares. Foot candle measurements on the 

_ working plane were made under regular operating condi 

tions. The loss of light due to smoke and vapor deposit 

for the period mentioned was about the same for the three 

systems tested, the curve shown in Fig. 1 giving the falling 

off in the light for the last two weeks as approximately 

double the drop as compared with the preceding three 

Tests .. 

weeks, the critical point occurring at the end of the third 

week. During the tests the luminous are and flame are 

lamp globes were wiped out in the usual manner at each 

trimming, but no attempt was made to clean them thorough- 

ly until the end of the fifth week. 

For the purpose of securing an economy shown from tthe 

above remarks, a cleaner for globes and reflectors hias been 

introduced by the Myrlite Company of America, Pownal, 
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DEPRECIATION AND CLEANING CURVE. Fig. 1. 

Vt., which works quickly and gives a erystal brightness 

without leaving a dirt collecting filler as with some soap 

cleaners. This cleaner is known as “Myrlite” and is an in- 

soluble, neutral carbonate free from silcon, acids, alkalies 

and soap compounds leaving no scratches on the glass to 

collect dirt. It is put up in pint and ‘half pint tubes for 

the convenience of trimmers of lamps so that cleaning of are 

lamp globes can be made at each trim. It is also put up 

in gallon cans for station use. 

An Insulating Wire Connector. 
An insulating wire connector permitting splices to be 

made without the use of solder has recently been intro- 

duced by the U. S. EK. M. Company of 209 West 33rd street, 

New York City. As shown in the illustration, the wires 

are skinned and twisted and inserted as far as they will go 

into the connector so that the conical point of the screen 

A Wirr CONNECTOR AND SPLICER. 

kinks them into the corresponding recess of tthe sheel. When 

the screw has been set up and the insulating cap screwed 

on, the connection is complete. The connector is approved 

by the National Board of Underwriters and can be used 

for splicing wires of No. 12 B & S guage or smaller, solid 

or stranded. Also wires of the same or different sizes can 

be spliced with it. 

Bracket for Fire Extinguisher. 
The Pyrene fire extinguisher is well known for its small 

size and consequent ease in handling. A further mechanical 

improvement has now been made by designing for-it a 

bracket which will hold the extinguisher more conveniently 

than has been ‘the case heretofore. The new bracket, which 

has been recently placed on the market by the Pyrne Manu- 
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facturing Company, New York, N. Y., is shown in the ac- 

eompanying illustration. The bracket is 14 in. long and 

weighs only 11 oz. It has a bearing surface of 11% in. x 12 

i., so that it can be securely attached to the wall of a build- 

ing, the side of a car other place with minimum disturbance 

PyrENE Fink EXTINGUISHER AND BRACKET. 

of the woodwork or other permanent fittings. This bracket is 

made of three strongly constructed parts, which hold the ex- 

tinguisher firmly and keeps the handle securely locked. The 

bracket is finished in black, blue and red enamel, galvan- 

ized steel, nickeled brass or other finishes to harmonize with 

ear or building interiors, switchboards, etc., and thus pro- 

duces an exceptionally neat and even ornamental appear- 

ance. 

Portable A. C. and D. C. Meters. 

A new line of high grade direct-reading instruments for 

general testing and laboratory work where especially high 

accuracy is desired, particularly on alternating current, has 

recently been introducec by the Westinghouse Electric & 

Manufacturing Company. The volt-meters and wattmeters 

operate on the moving coil principle. The perfectly damped 

character of the indications enables readings to be taken 

quickly and accurately, and makes these meters very desira- 

ble in measuring fluctuating loads. The fundamental ad- 

vantages of moving coil meters are the high accuracy at- 

tainable and the fact that they can be used on either direct 

or alternating current circuits. 

The movement is mounted as a unit and can be removed 

complete after taking off the faceplates, which makes a 

dust-proof joint with an inner aluminum mounting plate. 

The meters have a laminated iron shield riveted to the alum- 

inum mounting plate, protecting the movement both from 

dust and from stray magnetic fields. The weight of the 

moving element is in all cases low, preserving the pivot 

jewels from wear, and the torque is relatively high. 

The meters attain their highest accuracy on alternating 

current, and are free from temperature, frequency, and 

wave shape errors. On direct current, the meter may be 

subject to slight errors due to residual magnetism of the 

laminated iron shield, but this can be entirely eliminated by 

taking the average of reversed readings. A contact switch 

operated by a button on the front of the instrument is pro- 

vided on each voltmeter. The voltmeters are entirely self- 

contained, all necessary resistors to obtain the calibrated 

scale readings being contained in the case, which is well 

ventilated. 

The wattmeters are also entirely self-contained, all re- 

sistors necessary for the rated voltage ranges being con- 

tained in the case. Those that have double current or 

New WEstTINGHOUSE PorTaBLe AC anp DC Meter, WitH 

Cover Puate REMOVED. 

double voltage range are provided with a switch operated by 

a knob on the face-plate, which makes the proper series or 

series-parallel connection of coils when the knob is turned 

to the proper position. Only two current anc two voltage 

binding posts are, therefore, necessary. The scale covers 

an are of 90 degrees, giving large, open divisions. The 

scale for the wattmeters is wider at the lower end to give 

high accuracy for low readings, and for the voltmeters 

wider at the middle, where readings are most frequently 

made. A mirror extending the entire length of the scale 

prevents parallax in reading. 

The meters are mounted in hardwood carrying cases 

734 by 734 by 6 5/16 inches, and have hinged covers that 

are easily removable, and flexible sole-leather handles. 

Copper Clad Wire. 

Important litigation in regard to copper clad wire, 

which has been contending in the United States court in 

Pittsburg for the past two years between Duplex Metals 

Company, complainant, and the Standard Underground 

Cable Company, defendant, was virautlly decided June 25, 

when the case came before court on motion mace by com- 

plainant to dismiss the bill in respect to patent infringe- 

ment. The bill as originally filed charged inrfingement of 

the patent and infringement of a trade mark. The motion 

made by complainant was to dismiss without prejudice; 

that is to say, a dismissal leaving the complainant in a 

position to renew the suit at its pleasure. The motion was 

opposed, defendant contesting that the bill should be cdis- 

missed in this regard and a dismissal should be on the merits 

of the question, as the court finally ordered. The only por- 

tion of the suit not thus disposed of is in regard to the 

right to use the trade name “Copper Clad,” and which is 

expected to go to a hearing in the early fall. 
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Construction News 
This department is maintained for the contractor, 

dealer, manufacturer and consulting engineer. 
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ALABAMA. 

ANNISTON. It is understood that work will soon begin on 

the generating plant to be constructed by the Alabama Trac- 

tion Light & Flower Co., outside of Anniston. Power will be 

generated from Jackson Shoals for Anniston, Talladega and 

other towns in that district. A transmission line will be con- 

nected with Anniston, the voltage being 110,000. 

BIRMINGHAM. The Tuscaloosa Birmingham Railway & 

Utilities Co., has filed mortgage for $5,000,000 in bonds and it 

is understood that the construction of the proposed railway 

and the erection of an electric light plant will be carried out. 

BIRMINGHAM. ‘The Tide Water Securities Co., has asked 

for a franchise to sell electricity in Birmingham. 

FLORENCE. The Board of U. 8. Engineers on improvement 

of the Mussell Shoals Section of the Tennessee River has post- 

poned action on bids until December 11th. Bids may be re- 

ceived under specifications already mentioned up to this time. 

FLORIDA. 

ST. ANDREWS. The St. Andrews Ice & Power Co., is pre- 

paring to install two 75 K. W. alternating current generators, 

switchboards and lightning arresters. J. H. Drummond, of 

St. Andrews, Fla., is manager. 

WEST PALM BEACH. The Ariston Ice & Electric Co., is to 

construct a transmission line to serve the towns of Lakeworth, 

Lantana, Hypoluxo, Boynton, and Delray at the south of West 

Palm Beach. P. H. Ellis is general manager. 

GEORGIA. 

AMERICUS. The Americus Gas & Electric Co., and the Amer- 

icus Power Co., have effected a consolidation under the name of 

the Americus Power Co. W. M. Chase is general manager, 

MACON. It is understood that the Central Georgia Power 

Co., is to install three transformers at their substation increasing 

the capacity of the plant from $6,000 to 12,000 H. P. 

SAVANNAH. It is understood that a hydro-electric plant is to 

be installed on Little Tybee Island, using machinery that will 

drive generating apparatus by wave motion of the ocean. 

KENTUCKY. 

LOUISVILLE. The Louisville Gas & Blectric Co,. is to issue 

$7,500,000 in stock to acquire the Kentucky Electric Co., and to 

pipe gas to Louisville and plans for merging utilities. Charles 

McDonald is general manager and the H. M. Byllesby & Co., 

engineers. 

NORTH CAROLINA, 

CHARLOTTE. Reports state that the Southern Public Utilities 

Co., has recently been organized to take over the Public Service 

properties+:in Charlotte, Winston-Salem, Hickory, Thomasville, 

China Grove, Bel ont and Mount Holly, N. C., and Greenville 

Anderson, Chester, grad Fort Lawn, 8. C. Z. B. Taylor is presi- 

dent, A V. Harrill, vice-president, and E. C. Marshall, treasurer. 

CHILHOWEE. It’ is understood that the Aluminum Co., of 

America of F'ittsbutg, Pa., will.ask for bids during July for the 

eonstruction of three dams on the ‘Tennessee river. The plans 

and specifications for the first dam will be on file about July 15th. 

Dams are to be located at Alcoa, near Chilhowee; another eight 

miles further up the river at Choea, and a third across North 

Carolina state line eight miles further up and probably near 

Fontana. The scheme of construction will back water along the 

Little Tennessee river between Chilhowee and Bushnell some 25 

miles. The plans to develop 200,000 H. P. and entail an ultimate 

investimate of about $15,000,000. 

SOUTH CAROLINA, 

ABBEVILLE. The city has recently completed an auxiliary 

steam plant of 200 kw., and is installing an ornamental street 

lighting system. E..M. Anderson is superintendent. 

COLUMBIA. The Parr Shoals Power Co., controlled by the 

Columbia Railway, Gas & Electric Co., will construct a $30,000 

distributing station on the Congaree River. This station will re- 

ceive electrical energy at 60,000 and step down to 138,500 for large 

customers and to 3,300 volts for smaller customers and lighting. 

The station will be connected to the generating station at power 

shoals, 22 miles above Columbia. J. G. White Co., New York 

City, are engineers in charge and contractors. 

SPARTANBURG. The Southern Power Co., is to erect a one- 

story brick transformer station and install three 1,500-volt direct 

current rotary converters for operating the Spartanburg-Greenville 
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division of the G. S. & A. Railroad. It will also eect an outdoor 

type sub-station consisting of three 3,000 kw. transformers to 

take energy from the 110,000-volt trarismission system. 

TENNESSEE. 

CHATTANOOGA. The Chattanooga Tennessee River Power 

Co., is reported to be planning an auxiliary plant to develop 

25,000 horsepower. W. E. Boileau is general manager. 

DYERSBURG. It is understood that a white way system is 

to be installed around the public square. Sixteen ornamental five 

lamp standards are to be used. T. A. Shafer is superintendent 

of the city plant. 

FRANKLIN. The Harpeth Electric Light & Power Co., is to 

change its street lighting system from ares to series tungstens. 

The change will be made in the next few months. It is under- 

stood that electrical energy will be secured from the Parksville 

dam on the Ocoee River. Mr, A. C. Lilly is manager of the com- 

pany. 

PARIS. The city is to purchase within the next few months 

a 300 kw. three-wire direct current generator and switchboard. 

N. W. Youkin is superintendent. 

’ TEXAS. 

HOUSTON. The Texas Public Service Co., has been organ..ized 

with offices at Houston and will construct an electric light and 

power plant, gas plant and water works systems in a number of 

towns. The capital stock of the company is $500,000 and the 

ineorporators are Albert Emanuel, of Dayton, Ohio; H. A. Van 

Eaton; Raymond Neilson; C. H. Wilson; R. C. Patterson, anc 

W. A. Parrish, of Houston. 

SAN ANTONIO The San Antonio Gas & Electric Co., has in- 

ereased its capital stock from $1,160,000 to $1,500,000. Improve- 

ments will be made to the property. The San Antonio Traction 

Co., has also increased its capital stock from $210,000,000 to $1,400,- 

000 for the same purpose. W. B. Tuttle is vice-president of the 

company. 

WACO. The Texas Power & Light Co., is to construct a steam 

generating station of 15,000 kw. Sargent & Lundy, of Chicago, 

are engineers, 

Book Reviews. 
ELECTRIC WIRING AND LIGHTING, by Chas. E. Knox and 

Geo. EB. Shaad. Published by American School of Correspondence, 

Chieago, Ill. Price, $1.00. 

This work has recently been revised and the data brought up 

to date. It is divided into two parts as the title article indicates, 

the first part being written by Mr. Knox, and the second by Mr. 

Shaad. Each section takes up the subject in a practical way, 

much data in the form of tables, illustrations and curves being 

given. On this account the book is one that every practical man, 

and especially the electrical contractor, can read with profit. On 

account of the widespread interest in illumination and the grow- 

ing demand that lighting installations be made on a scientific 

basis, the section on lighting should be of decided interest to 

those installing systems. The treatment of the subject is brief, 

yet complete enough to give a thorough working knowledge of 

the practical features of good illumination. DH Bs 

STEAM ENGINEERS’ MANUAL WITH ELECTRICAL AP- 

PENDIX, by Charles Penrose, E. BE. Published by Julian D’Este 

Company, Boston, Mass. Price, $2.00. 

The second edition of this work has just been issued. It is 

a revision of material appearing in previous editions and contains 

an entirely new electrical appendix of some 356 pages. This ad- 

dition makes the new work an excellent handbook giving gen- 

eral information on steam and electrical work. The steam sec- 

tion contains new steam tables, rules, formulas and practical 

data as well as descriptive matter treating valve gear, indicators, 

ete. The electrical section takes up «he operation of D.C. and 

A.C, machines, with numerous diagrams of connections and other 

illustrations and data. The subject of illumination and lighting 

units is thoroughly discussed, all data being of a decidedly 

practical nature. The last part of the work is given up to illus- 

trations of different types of electrical apparatus and layouts of 

stations, together with an excellent discussion of the features of 

the alternating current generating station. In this section the 

nature of the different types of apparatus is taken up, the size 

and functions being explained. The types taken up are, A.C. 

generators, equipment of generator circuit, equipment of generator 

neutral circuit, generator field circuit, low tension bus system, 

station feeders, exciter system, outgoing feeders, lightning ar- 

resters, high tension transmission equipment and calculation of 

wire sizes. It appears to the writer that this manual is 

especially well compiled for the electrical engineer of a steam 

plant and since it fulfills:his needs it goes without saying tuat 

any and every steam engineer in charge of a station where alter- 

nating or direct current is generated, will find it practical anil 

valuable, especially for the electrical information it contains. 

DE. Bs 

i a it 
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TRANSMISSION LINE FORMULAE, by H. B. Dwight. 
lished by ‘D Van Nostrand Company, New York City. 

28 illustration?, and 17 tables. Price, $2.00, 
This treatise seems to be one o fthe first to discuss the calcu- 

lation of long distance high tension transmission problems in a 
practical, yet fairly accurate manner. The work is especially de- 
signed to enable the engineer to handle the design of transmission 

lines with the least possible calculation and the successful way in 

which the author has done this deserves special credit. For those 

who desire to be assured of the basis of the formulae presented 

for use, a special section discusses the mathematical deriva- 

tion and gives methods that will enable the securing of results as 

accurate as time and patience will permit. Formulae are given 

for the calculation of Iong and short lines with very good ac- 

curacy. We believe this work possesses especial merit. 

1BL DE as} 

RESUSCITATION, by Dr. Charles A. Lauffer, Medical Director 

Westinghouse Electric & Manufacturing Company, Past Pitts- 

burg, Pa. Published by John Wiley & Sons, New York City. 

Price, 50 cents. 

This book includes a reprint of a 

livered by the author before the 

National Electric Light Association. 

ing a number of successful results which have been obtained 

from employing resuscitation methods on men who were sup- 

posedly dead, gives a clear description of the mechanism of 

respiration, illustrating same by a number of views of the various 

parts of the anatomy. ‘The Prone Pressure or Schafer method of 

resuscitation which has been adopted by the National Blectrie 

Light Association, and a number of other Engineering Societies, 

is described in detail. This book brings out in a clear, concise 

manner the necessity of people in general being versed in the 

principles of resuscitation, and clearly shows how they can be 

learned so as to prove of valuable assistance to persons in the 

ordinary walks of life. 

Pub- 

187 pages, 

paper on this subject de- 

Philadelphia Section of the 

The author, after explain- 

Personals. 

CHARLES O. BOND, president-elect of the Illuminating Engi- 

neering Society, was born November 15, 1870, near the town of 

Lehigh, Webster County, owa. He was graduated from the 

United States Nayal Academy, Annpolis, Md., in 1890. After grad- 

uation he served one year at sea on board the U. S. S. Enterprise 

and U. §. 8S. Philadelphia, resigning from the navy in 1891. He 

later taught school in the states of owa and New York for 

years, and in 1897 became connected with the United Gas Im- 

provement Company in Philadelphia. In 1898, during the Spanish- 

American war, he served five months as an ensign in the navy 

on board the U. S. S. ancaster and the U. 8. S. Newport. At the 

close of the war, he resumed his connection with the United 

Gas Improvement Company, taking charge of the photometric 

work of the company. While continuing in this position, he also 

held command of one division of the Naval Force of Pennsyl- 

vania for three years. Since 1909, Mr. Bond hs been manager of 

the photometrical laboratory of the United Gas Improvement 

Company, which was established in that year. 

CHAS. L. BENJAMIN, Advertising manager of Cutler-Hammer 

Manufacturing Company, Milwaukee, Wis., delivered an interest- 

ing and instructive lecture on advertising in trade and technical 

press at the national convention of the Associated Advertising Club 

of America, held at Baltimore, Md., June 11. 

MR. ZENAS W. CARTER, secretary, The Electric Development 

Association, Boston, Mass., sailed for Europe on July 18, on the 

steamer ‘“Tonian’”’ of the Allan Line, Montreal. He was accom- 

panied by Mrs. Carter. They expect to spend about two months 

in England, France, Belgium and Scotland. 

Industrial Items. 

THE WESTERN ELECTRIC COMPANY, on July ist, opened 

a distributing house at New Orleans to take care of business that 

has heretofore been in the territory of Atlanta and St. Lopiis. 

THE BRISTOL COMPANY, of Waterbury, Conn., has issued 

bulletins Nos. 175-176-178. Bulletin 175 contains two illustrations 

and brief descriptive matter on a new line of electrical resistance. 

Bulletin 178 gives two illustrations and preliminary description of 

another new line of Bristol instruments, Bristol’s Wet and Dry 

Bulb Recording Thermometers which have been designed for re- 

cording temperatures of wet bulb and dry bulb on the same chart 

on the basis of which the humidity of the atmosphere can be 

computed. 

H. W. JOHNS- MANVILLE COMF'ANY announces that in ac- 

cordance with its long established policy of business expansion, 

this concern has recently opened a branch office at Charlotte, N. 

C. The new office, which is located in the Commercial Bank 

Building, is in charge of Mr. E. U. Heslop, who is assisted in 

covering the western segtion of North Carolina by Mr. P. J. 

McCusker and Mr. Paul Whitlock. 

THE OTIS BLEVATOR COMPANY, New York City, has issued 

a booklet entitled, How Otis Blevators are Increasing the Cen- 

five 
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What Thought Flashes 

Through Your Mind? 

“Greenwood Individuality” of course!! and 

Greenwood Individuality reminds you of every- 

thing that is snappy, artistic and of the highest 

quality in Electric Signs. 

Two factories: Knoxville and Los Angeles. 

Greenwood Advertising Co., 

Greenwood Advertising Co. (Western) 

“Do It Electrically”’ 

tral Station Load. This booklet discusses the use of elevators, 

escalators, and inclined elevators, sugges‘ing the possibilities of 

‘increased sales. Illustrations and descriptions of machines are 

given. 

THD THOMF'SON ELECTRIC COMPANY, of Cleveland, Ohio, 

has issued an 8-page booklet describing and illustrating the 

Thompson high voltage series cut-out hanger. This hanger takes 

the place of suspension equipment used on serie sare lamps and 

automatically cuts the lamp out of the circuit when lowering it. 

THH GARLAND PATENT OF THE SAFETY ARMORITE 

CONDUIT COMPANY, Pittsburg, Pa., has been sustained by the 

United States Circuit Court of Appeals in an infringement suit 

against the Mark Manufacturing Company, of Zanesville, Ohio. 

The patent covers a method of removing all foreign substances 

from the interior surfaces of pipe used for conduit. 

THE ELECTRIC APPLIANCE COMPANY, of 205-209 Chrtres 

Street, New Orleans, La., has leased the building formerly occu- 

pied by Woodward & Wight on Canal Street, and will occupy 

same in the near future. The former concern has occupied its 

present location for the past ten years, but its business has so 

expanded that the move to more spacious quarters was necessary. 

Col. C. Robert Churchill is president of the Electric Appliance 

Company, well known in military and business circles not only 

of New Orleans, but of the South. 

Trade Literature. 
ELECTRIC SERVICE is a new booklet for central station 

distribution now being published by the Rae Company of New 

New York City. It is of convenient size, 3 x 6 inches and is cheap 

to distribute, the price ranging from 2% cents each for 5,000 to 

3% cents each for 250. This price includes the central station’s 

imprint on all the cover pages. Electric Service is being edited 

and published under the direction of Frank B. Rae, Jr., whose 

wide experience in the central station field and long connection 

with the National Electric Light Association, on the executive, 

publications and electrical merchandising committees of the com- 

mercial section, peculiarly qualify him to edit a publication of 

this kind. Sample copies of Blectric Service will be supplied 

upon request to The Rae Company, 17 Madison Ave., New York 

City. 

THEATRE DIMMERS. Bulletin No. 8502 issued by The Cut- 

ler-Hammer Mfg. Co., Milwaukee, describes the latest type of 

Simplicity theatre dimmer for two-wire and three-wire circuits. 

These dimmers are made especially for use with tungsten lamps 
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and where an extremely fine regulation of the lamp brilliancy 

is desired, there beiug twice as many steps on the new plates as 

on the dimmer for the carbon filament lamps. The diameter of 

the plates has also been increased two inches and two complete 

resistance windings can be carried on each side of the plate. 

These plates, however, can be carried on the same frame as the 

smaller ones. The bulletin contains very complete description 

and has many illustrations. Means of banking and control are 

discussed and dimensions given. The new Medinah Temple and 

Auditorium of Chicago and a number of eastern theatres have 

already been equipped with the dimmers described. Bulletin 

8515 describing Spot Light Dimmers is also being distributed. 

THE CENTRAL ELECTRIC COMPANY issues a small pub- 

lication known as ELECTRON and devoted to electrical develop- 

ment and incidentally advertising the lines of electrical supplies 

and apparatus carried. The company is located in Chicago at 

320-326 South Fifth Ave. 

CO Ga) 1 a), 

Electrical Devices 

» Recently Passed by Underwriters ; 
These devices and materials have been examined 

under the specifications given in the National Elec- 
trical Code and working in practice, and are approved 
by the Underwriters Laboratories, Incorporated. 

rr ort Se ———— rH 
Attachment Plugs. 

DIEHL MANUFACTURING CO., Elizabethport, N. J. ‘Diehl’ 

attachment plug, 660 W; 250 volts. Approved May 13, 1913. 

Cabinets. 

ELECTRIC APPARATUS (CO., 127-129 South Green Street, 

Chicago, Ill. Standard designs. Approved June 13, 1913. 

ELECTRIC MANUFACTURING CO., 13863 W. Second Street, 

Cleveland, Ohio. “BE. M. Co.” Steel panelboard cabinets with 

steel trim and door. Approved June 16, 1913. 

ROHN, GEO. F., 446 East Water Street, 

Standard design. Approved June 138, 1913. 

Milwaukee, Wis. 

Cables-Armored. 

DASTERN FLEXIBLE CONDUIT CoO., 41-59 Gardner Avenue, 

Brooklyn, N. Y. Standard requirements. Approved June 13, 1913, 

Conduit, Flexible Steel. 

EASTERN FLEXIBLE CONDUIT CO., 41-59 Gardner Street, 

Brooklyn, N. Y. Standard requirements. Approved June 13, 1913. 

INSULATORS. A mailing folder showing 48 designs of glass 

insulators has just been sent us by the Brookfield Glass Co., New 

York City. Many of the designs are new. The folder will appeal 

to anyone who uses insulators. A free copy will be mailed on 

request. 

Conduit Boxes. 

ADAPTI MANUFACTURING CO., Winter and Leonard Sts., 

Cleveland, Ohio. ‘“Adapti boxes’’—outlet boxes for use with rigid 

conduits, % +o 4-inch inclusive. Also threadless connectors for 

these boxes. Aproved May 1, 1913. 

Conduit, Rigid. 

GREENFIELD CONDUIT MFG. CO., La Belle Iron Works, 

Stubenville, Ohio.—For Sprague BHlectrie Works. “Sprinfield 

duct’’ galvanized inside and outside. Approved April 14, 1913. 

NATIONAL ENAMELING AND MFG. CO., Youngstown, Ohio. 

Made for C. S. Knowles, ‘‘Enamelduct,” ‘Armyduct,” Aulma- 

duct,” and ‘“Alumaduct Special.” Approved May 13, 1913. 

HIGHEST PRICES PAID FOR 

Fuses, Cartridge Enclosed. 

UNITED ELECTRICAL SUPPLY CO., 241 37th St., Brooklyn, 

N. Y. “United” fuses, 0-200 amperes, 250 volts and 0-200 amperes, 

600 volts. Approved April 29, 1913. 

Panelboards,. 

STANDARD MECHANICAL EQUIPMENT OO., 19138 Elm St., 

Dallas, Texas. Panelboard approved May 6, 1918. 

TITTLE, H. S., 245 Minna St., San Francisco, 

board approved May 6, 1913. 
Receptacles, for Attachment Plugs. 

BRYANT ELECTRIC CO., Bridgeport, Conn. Heater control 

combinations. Receptacle for attachment plug, indicator lamps 

or receptacle and switch. Approved April 30, 1913. 

HUBBELL, INC., HARVEY, Bridgeport, Conn. Flush com- 

binations for use with push snap switch and lamp indicator at 

outlets for heating devices. Approved May 7, 1913. 

Switches, Automatic, 

BUTTE ENGINEERING AND ELECTRIC CO., 683 Howard 

St., San Francisco, Ca. Triple-pole remote control knife switch, 

100 amperes. 125 volts. Approved April 21, 1913. 

PALMER ELECTRIC AND MFG. CO., 161 Franklin St., Bos- 

ton, Mass, Remote control switches for direct and alternating 

current. Approved May 1, 1913. 

Switch Boxes. 

BAUER MFG. CO., 2884 East 43rd St., Cleveland, Ohio. “Bauer” 

one-piece cast iron switch box for use with flexible tubing. 

Approved May 1, 1913. 

Receptacles for Attachment Plugs. 

CENTRAL ELECTRIC COMPANY, 320 8S. Fifth Ave., Chicago, 

Cal. F'anel- 

Ill. Receptacles for attachment plug s and plugs. Approved 

May 23, 1913. 

RUSSELL AND STALL COMPANY, 48 Cliff St., New York 

City. “R and S Co.” Receptacle and plug can be mounted in four- 

inch square outlet box. Approved May 14, 1913. 

STANLEY AND PATTERSON, 23 Murray St., New York City. 

Charging receptacle. Approved May 14, 1913. 

Switch Boxes, 

ALLINO SWITCH BOX MFG. CO., 1015 Pine St., St. Louis, 

Mo. ‘Allino’’ pressed steel switch box for use with flexible tub- 

ing. Approved May 22, 19138. 

MACHEN AND MAYER ELECTRICAL MFG. CO., 21st Street 

and Fairmound Ave., Philadelphia, Pa. ‘ “M and M” single and 

sectional gang, pressed steel switch boxes for use with rigid 

conduit or flexible tubing, Approved May 28, 1913. 

Do You Get What You Pay For? 
Does Your Material Last? 

If in Doubt 

LET US HELP YOU. 
We inspect and test all kinds of Electrical and 

Transportation Machinery and Apparatus. 

The Transportation Equipment Inspection Bureau 
Affiliated with the 

WIRE INSPECTION BUREAU 
Hugh T. Wreaks, Sec., 80 Maiden Lane, N. Y. 
Prices on Request Correspondence Solicited 

BURNT OUT INCANDESCENT LAMPS AND BASES 

EMIL SCHNEIDER, Inc. 
OFFICES: 298-306 SOUTH STREET, NEWARK, N. J. 

FACTORY: 71-79 CLIFFORD STREET. 

NATIONAL ELECTRICAL SUPPLY COMPANY 
CONTRACTORS FOR COMPLETE POWER AND ELECTRIC PLANTS 

WRITE FOR QUOTATIONS 

MANUFACTURERS AND JOBBERS IN 

ELECTRICAL AND MACHINE SUPPLIES 
1328-1330 New York Avenue, Northwest WASHINGTON, D. C. 
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Why Public Utilities Succeed. 

It is frequently and logically inquired how public 
utility companies, though much younger than railroad and 
industrial interprises, can in marketing their securities or 
in enlisting eapital, use such convincing arguments as high 
safety and high earnings. Further, it may be asked and 
this question be a partial answer to the first, how is it that 
a view of such securities, equivalent to 5 1-2 hundred bil- 
hon dollars, can show that during the 30-year period be- 
tween 1882 and 1912, not more than 1 3-4 per cent has 
been in the hands of receivers? The answer to these ques- 
tions, we believe, is twofold. First, the business of the 
public utility company is based upon facts substantiated by 
economical and social development and is practically free 
from speculative schemes. Second, the business is largely 
influenced by what may well be termed “company thrift’ or 
economical management. This latter factor is fast reach- 
ing a high state of development, probably in as great if 
not greater proportions than in any other line of business— 
the present being a constructive policy period in public 
utility affairs. 

Somewhere, sometime, there appeared the following 
words: “A hatful of hot air may weigh as much as a bul- 
let, but you can’t shoot it through an oak plank.” True as 
life and the ramifications of the human mind, are these 
words, yet how many times in a single day of the experi- 
ence of one man can he remind his neighbor of this re- 
mark and in return receive the same compliment? We dare 
say that if each number was placed one above and one below 
a horizontal line, the fraction in its lowest terms would 
be equivalent to unity. What we need in our work is truth- 
ful facts, “f-a-e-t-s.” Results of experience are good, but 
they must be arranged, culled, systematized and compared 
with previous data and made to serve as a measure of 
progress and the basis of future calculation and estima- 
tion. 

In the field of the public utility, facts such as mentioned 

are being rapidly formulated through individual organiza- 

tions and through company co-operation in a national or- 

ganization, the National Electric Light Association, at pres- 

ent the largest commercial organization in the world for 

the advancement of a single industry. This tendency toward 

an analysis of the economical conditions of operation and 

management is building the industry along no game of 

chance lines. It is cultivating a spirit of progress and ad- 

vancement among the small companies as well as the large 

ones and emphasizing the fact that a fair return can be 

secured and a fair rate made under the proper conditions. 

In regard to economical management or company thrift, 

we quote from H. N. Sessions of the Southern California 

Edison Company in what follows: “Our country at the 

present time is in a state of drunken prosperity; so much 

so that enterprises may thrive notwithstanding an extrava- 

gance and waste that are utterly incompatible with legiti- 

No. 9 
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mate business. The result is demoralizing. But that bad 

business succeeds does not commend it, for sooner or later 

it will be honeyecombed, and go to pieces because of its 

faults and vices. Thrift alone is a guarantee of permanent 

prosperity; and yet thrift is not mere saving. It is not a 

pennywise policy, it is governed by discretion; therefore 

it must be broad enough to correspond with the ends and 

purposes proposed. In fact, the chief criterion of thrift in 

business is expediency. Thrift may and often does require 

a liberal, if not a lavish expenditure of money. Prudence 

suggests that the outlay be larger or smaller, depending al- 

together upon the plan and scope of the enterprise. In 

any event we should hold in mind as a warning that, ‘there 

is a withholding that leads to poverty.’ There is an idea 

that it is economical to lay away all things that are not in 

use, but how about it if, when these things are called for, 

they are unavailable or unfit and have to be replaced with 

new? On the other hand, if such things are going to fall 

into disuse, why not convert them into money and thus 

keep them alive and productive? Thrift demands con- 

stant preparation and readiness against adverse contingen- 

cies.” 

Economical management based upon experience and 

judgment born of this experience, compares with haphazard 

management and rates based upon guess work with little 

reférence to generation and distribution costs, in the same 

way as thrift compares with waste. The formulation of oper- 

ating and management information, therefore, in such a 

manner as to cause it to be recognized as facts that actually 

govern the successful development of the industry, is surely 

to be an important corner stone in the completed structure 

and place the exploitation of public utility properties on 

such basis that little question in the future will be given to 

any features of operation. 

The One Man Business and Its Competitors. 

In practically all lines of manufacturing, this is a day 

of specialization. Every concern has its expert engineers 

devoting their entire time to the perfection of one main 

idea, namely, economical production. As in the engineer- 

ing and manufacturing departments, likewise in the busi- 

ness department, a single class of work as far as possible 

is handled and where the business is large and complicated 

a division and subdivision of departments is found until the 

business organization is a net work of related activity in 

connection with converting orders into a product and de- 

livering this product to a consumer. 

It is known by those who have been in the capacity of 

the buyer, that a delivery date is a variable quantity even 

with those concerns that maintain elaborate and systematic 

business methods such as already indicated. In the electric- 

al field, we have been forced to believe that the increasing 

demands for special apparatus and the constantly increas- 

ing necessity for changes in designs and therefore in manv- 

facturing facilities, brought about through fast expanding 

and changing conditions, have been responsible for the fail- 

ure in some few cases, to deliver a product at a certain 

previously fixed date set at the time of making the order. 

We quote here the remarks of a small organization appear- 

ing in their publicity publication, in which it is made to 

appear that delays in delivery and change orders are due 

to the extent of the large organization and their business 

“red tape.’ ‘We are aware that in some cases a business 

system, not carefully executed, may expand to such an extent 

that a tape of considerable length and probably some color, 

would be required to mark the course of an order, yet it is 

remarkable how such conditions can be remedied when the 

proper executive is in charge who knows his business so 

well that he ean see the shortest possible route in his or- 

ganization from the receiving mail clerk to the shipping 

clerk and in this route convert an order into a finished pro- 

duet in the shortest possible time. We quote as follows: 

“Despite the fact that business naturally gravitates 

toward the big and conspicious concern, the day of the 

small concern has not ended and there is no evidence that 

it soon will. Business is called cold-blooded—but after all 

it is intensely human. Herein lies the real secret of the 

small concern’s success. ‘Every successful business insti- 

tution,’ said Emerson, ‘is but the lengthened shadow of one 

man,’ and the bigger the business the longer the shadow. 

But the shadow does not satisfy—average human nature 

wants to see—to speak to—the man himself. 

“Qnly in the smal concern is this possible.’ The great 

business institution must wrap itself in a mummy-case of 

red tape. Life has departed and system has taken its place. 

But the head of a small concern is accessible. He can be 

reached directly by letter, by telegram, by telephone. When 

you make an inquiry it is not referred from one depart- 

ment to another and then to another. Instead of days or 

even weeks required to thread the mazes of a big concern’s 

red tape, you get to the head of a small eoncern in a few 

minutes or at most, a few hours.” 

We are not sure what particular small concerns are here 

referred to, but if in the electrical field, we agree that there 

is always room for the creative genius and in whatever way 

he may choose to execute that genius, if he only executes it 

in a practical and useful manner, he is a benefactor to the 

industry and to mankind. We believe however, that the 

day of a one man business, where the one man is creative 

head, executive head, administrative head and general sup- 

erintendent combined, is well nigh if not entirely past. 

Economic reasons have made it so, for any one man who 

possesses creative ability, can secure a larger return on that 

ability and his capital if he gathers about him those who 

are capable of executing his ideas. It is therefore more 

for this reason than on account of being crowded out by the 

influence and monetary power of the larger concerns, that 

ithe one man business is with us in increasingly small num- 

bers. There is a happy medium between the one man bus- 

iness and the so-called “big and conspicuous concern” men- 

tioned in the above remarks and this is found in the com- 

bination of the few creative and executive heads coupled 

with a sufficient number of individuals trained and capable 

. of carrying out accurately and efficiently any directions that 

may be furnished. This does not take away any of the per- 

sonal element in the business relations possible in the 

smaller or one man concern for here we have simply an 

expansion of the one man idea with the details transferred 

to his assistants and his time less occupied by such and 

devoted to the larger and important phases of the one man 

idea first mentioned, economical production. Under this 

class of organization we find today the majority of small 

suecessful concerns, and there seems to be no good reasons 

why a fewer number of such concerns may be expected in 

the future, if developed along these and other economic 

lines peculiar to the particular industry with which they 

may be connected. 
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The New Riverside Station of the Savannah 

Electric Company 
Written for Electrical Engineering. 

ROMPTLY at 12 o’clock on May 19, the new million 

P dollar Riverside power station of the Savannah Elec- 

tric Company was thrown open to the publie for inspection. 

This station, which is located at River and West Broad 

streets, is of the most recent design of steam generating 

stations, both in type of equipment used and in the layout 

for economical operation. The building of this plant in 

Savannah has been the result of a rapidly increasing power 

and lighting load, the extent of which is indicated by the 

fact that among Georgia cities, Savannah stands well in 

the front rank of those showing a diversified use of elec- 

trical energy, the earnings expressed in dollars per capita 

for the white population being 22.11. 

Warly in 1912, a careful study was made to determine the 

most desirable location for a power plant for the Savannah 

Fower Co. This location had not only to provide space for 

present requirements, but on account of the rapid growth 

of the city of Savannah, especially along the river front, it 

was deemed wise to provide land for all requirements for 

at least the next twenty years. A lot on the corner of 

River and West Broad streets was finally selected. This 

lot is 630 feet long on the river front; 160 feet on the 

western end, and 116 feet on the eastern end. For various 

reasons, the lot is very nearly ideal for its purpose. It is 

bounded on the north by the deep sea channel of tthe 

Savannah River; on the south by a street containing a spur 

track of a trunk line railway, while just across West 

Broad street and also on the river front is a lot approxi- 

mately 200 by 220 feet suitable for coal storage. The first 

two facilities assure economical and sure supplies of coal, 
while the latter provides storage for 15,000 tons of coal 

-at one time. The Savannah River also provides an ample 

supply of suitable water for both boiler and condenser 

purposes. The land will well take care of an ultimate de- 

velopment of 46,500 Kw., the present installation being 

11,500 Kw. On March 17, 1912, the deal was closed for 

the land and the Stone & Webster Engineering Corpora- 

tion at once began the design, and very soon after the 

construction of the plant; this with the understanding that 

at least one 5,000 Kw. unit must be delivering power by 

November 1. 

The station building consists of a turbine room on River 

street, 77 feet by 130 feet, and a boiler room, 54 feet by 

64 feet, on the river front. The east ends of both being 

temporary construction, providing for future extensions. 

The building is fireproof throughout; the steel frame is 

fireproofed; the walls of brick; the roof and floors of con- 

erete, and skylights of metal and wires glass. On the coal 

storage lot, across West Broad street, has been installed 

suitable unloading apparatus for the use of the coal car- 

riers; a crusher outfit, which is fed by a Browning Engi- 

neering Company locomotive crane, and a Robbins belt con- 

veyor of a capacity of 50 tons per hour, which delivers 

the fuel from the crusher to the hoppers over the boiler 

room. An nutomatie weighing device is installed to weigh 

the coal in its passage from the stock pile to the station 

bunkers. Over the fire room is installed a 300-ton coal 

bunker, which, at the present rate of coal consumption, 

holds over five days’ supply. 

THE BOILER ROOM. 

On the boiler floor are four Babcock & Wilcox water 

tube boilers rated at 665 Hp. each, on a basis of ten square 

feet of heating surface per horsepower. The boiler pres- 

sure is 200 pounds. Lach boiler is fitted with Green En- 

gineering Company chain grate stokers of 132 square feet 

aven. Coal is delivered to the stokers through a chute, 

on which is installed an automatic weighing device, which 

registers the shift consumption, daily consumption, and 

cheeks the weights of the conveyor scales. 

Two enelosed Wachs engines are belt-connected to the 

stoker driving shaft, either engine being capable of driving 

the present stoker installation. The stokers drop the ashes 

into hoppers under the boilers, and these hoppers empty 

by gravity into flatears, and the ashes are hauled away for 

use as ballast and filling on the suburban lines of the com- 

pany. A steam railroad spur also runs through the ash 

room. Provision is made for installing forced draft in 

case it is desired to do so at any time in the future. Super- 

heaters of the Foster type are fitted to the boilers to give 

135 degrees F. superheat at normal boiler rating. 

—— 

WiGwel. Riversipe Station (SAVANNAH) SHOWING CoaL 

STORAGE AND CONVEYOR. 
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The steam is brought from the beilers to a steam header 

located in the rear of the boilers and a little above the 

level of the boiler room floor. The feed water is taken 

through the intake funnels from the» Savannah River; 

thence pumped to the sedimentation tank and properly made 

up for boiler use. An Organ feed water heater of 5,000 

Hp. capacity has been installed and is designed to raise 

the temperature of 150,000 pounds of water per hour from 

average normal temperature to 210 degrees F. 

the heater is taken from the auxiliaries. 

Steam for 

The boiler room auxiliaries are installed on the turbine 

room floor. The partition between the boiler and turbine 

rooms is only earried down to the boiler room floor, thus 

leaving a bay under the boilers back to the south side of 

the ash pits. The boiler auxiliaries occupy this space, 

together with the Underwriters pumps, air pump, and future 

foreed draft apparatus. They consist of one 10-in. Al- 

berger-Curtis centrifugal boiler feed pump; one Worth- 

ington duplex feed water pump 16 and 10 x 18-n.; one 

Worthington duplex feed pump, 744 and 41% x 6-in.; 

one Blake fire pump, 16 and 9 x 12-in.; one low service 

pump, 714 and 8% x 10-in.; and one 3-in. centrifugal pump. 

The stack is of reinforced conerete, built by the General 

Concrete Construction Company, and is ten feet inside 

diameter and 254 feet high. It is lined with red brick 

for a distance of about 60 feet above the flue entrance. 

THE TURBINE ROOM. 

In the turbine room are installed one 1,500 Kw Allis- 

Chalmers and two 5,000 Kw. General Electrie horizontal 

Curtis turbo-generators. The Allis-Chalmers machine was 

moved from the Indian street station to the new station. 

There is also installed one 1,000 Kw. General Electric rail- 

way synchronous motor generator, 2,300 volts on the A. C. 

end and 600 volts on the D. C. end. There is room and 

provision has been made for three more of the same type 

machines. 

All the auxiliary apparatus, including the condensers, 

Fic. 3. Pumps 1x Turspine Room UNpER BOILeErs. 

exciters, are also on this floor and as closely assembled as 

possible. The condensers are of a surface type and of a 

capacity of 50,000 pounds of steam per hour, and have 

a cooling surface of 13,000 square feet. They were fur- 

nished by the Henry R. Worthington Company. The cir- 

culating pumps are of the Worthington Valute single sue- 

tion type, direct connected to 10 x 12-in. enclosed crank 

vertical engines. Operating at 225 R. P. M., they will de- 

liver 11,800 gallons per minute against a head of twenty 

feet. The hotwell pumps are of the vertical Worthington 

type, driven by Terry vertical steam turbines, and running 

at 2,000 R. P. M. will deliver 230 gallons of water per 

minute. The dry vacuum pumps are of the horizontal 

irotarive type; cylinders 10 x 26 x 18-in stroke, and built 

by Henry R. Worthington Company. 

The two exciters are 125 Kw. General Electric gene- 

rators, direct connected to horizontal Curtis turbines. There 

is also a Westinghouse compound air compressor of the 

locomotive type, and the station is completely piped fo1 

air cleaning purposes. The station is supplied with a 45- 

circulating pumps, dry vacuum pumps, hot well pumps and ton electrie traveling crane, built and installed by the 

A 

<> 

“HURAAS O. 

ipivel, B. TURBINE ROOM oF RIVERSIDE STATION. 
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Fie. 4. Front or Borers SHowine CHAIN GRATE 

STOKERS. 

Case Crane Company. This crane spans the turbine room, 

and is capable of handling the heaviest part of any piece 

of apparatus in the station. 

Under a portion of the turbine room and extending the 

length of it is both a pipe tunnel and an air tunnel; the 

former connecting all the exhaust, hot and cold well piping, 

atmospheric relief, ete. Under this tunnel are the con- 

densing water intakes and discharge tunnels; these con- 

necting with the screen walls on the river through two 

brick tunnels 5 feet, 6 inches in diameter on the inside. 

These latter were installed by the compressed air method, 

the work being done after the inside tunnels were com- 

pleted and while the station was rapidly rising overhead. 

Horizontal screens protect the intake, and a diverting bulk- 

head directs the discharged water away and down stream 

from the intake. A double system of screens is installed, 

and apparatus for raising and cleaning the screens is sup- 

plied. 

SWITCHBOARD GALLERY AND SWITCHBOARDS. 
The switchboard gallery extends along the south side 

of the turbine room at an elevation of about eighteen feet 

from the floor, and is about 23 feet wide. The switch- 

ig: 

unin these TO EEC 

Fig. 5. View or Epison SussTaTION AT SAVANNAH. 

Fig. 6. SHOwING ENTRANCE TO AND Lines Leavine Mini 

HaAvEeN SUBSTATION SERVING Factory DIstrRict. 

board section is enclosed between fire proof walls on the 

sides. The machine board is of the bench-board type and 

faces south. All switching apparatus was furnished by 

the General Electric Company. 

As future plans contemplate two 7500 Kw. and two 10,- 

000 Kw. turbo units, designed for three-phase 13,200 volt, 

60 cycles operation, the board is designed to take care of 

these units and their operation with the present two-phase, 

2300 volt equipment. Provisions have been made for tying 

together the two-phase and three-phase busses through two 

banks of Seott connected transformers. 

installed, and is at present used as an outgoing feeder to 

the Mill Haven factory district, where a step-down dis- 

tributing transformer house has been installed. 
The machine board consists of the following panels: 1 

panel for two turbo exciters; 1 stage battery panel; 1 

panel for two 10,000 IXw. turbo-generators; 1 panel for 

two 7,500 Kw turbo-generators; 1 panel for two 5,000 Kw. 

turbo-generators; 1 panel for one 1,500 Kw. turbo-gene- 

rator, and Indian street tie line; 1 transformer panel and 

1 panel for one 1,000 Kw. railway motor generator. Pro- 

visions are made for three future railway motor generators 

and two future exciter panels. 

The distributing board faces the machine board and 

contains the following: 4 double feeder railway panels; 1 

railway bus tie line (Indian street station); 3 four-feeder, 

single-phase lighting feeder panels (six feeders installed) ; 

1 two-feeder power feeder panel (series are lamps and 

station light and power feeder to station service board) ; 

1 two-feeder, two-phase feeder panel (two tie lines to Bay 

street Edison substation); 3 two-feeder, two-phase power 

feeder panels (3 feeders installed) ; and 1 Tirrill regulator 

panel. 

Both of the above boards are of the remote control type. 

with the exception of the railway feeder panels and the 

D: C. tie line to Indian street station. The station light 

and power service board is on the turbine room floor, and 

is of the hand control type, controlling all the station light- 

ing power, the coal crusher, the traveling crane, ete. 

At the left of the switchboard room are the rectifier 

sets for Magnetite are system. ‘There are fifteen 50-light 

sets installed at present, and provision is made for five 

more sets. These are all of the General Electric, single 

One bank is now 
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Fic. 7. SmowrnG ConNECTIONS OF CABLE TO AERIAL LINES 

—Bay STREET EXTENSION. 

tube type, with the exception of the last three sets in- 

stalled, which are the double-tube type. It is of interest 

that a mechanical water cooling outfit is being installed 

for the purpose of cooling the oil in the tube tanks, the ex- 

pansion of air in water system of refrigeration being used. 

Under the main switchboard gallery are installed the 

switch cells and bus bay compartments. On the west end 

of this section is also a fireproof room containing the two 

starting compensators and the three station service light 

and power transformers. Over the gallery on the third 

floor are the lightning arresters in one bay; the machine 

rheostats in another; and an enclosed battery room. In 

the latter is installed a 60-cell, 200 ampere hour Electric 

Storage Battery Company battery for operating the remote 

control apparatus. Adjoining the station, on the east, is a 

fireproof transformer house, in which are installed two 

1250 Kw., 13,200 volts, 60-cyele water cooled Westinghouse 

step-up transformers. These are mounted on trucks and 

well arranged for careful inspection. 

The office of the chief engineer is in the southwestern 

corner of the station and on the first floor. Above this 

office is a large locker room for the operating force, with a 

room adjoining containing shower baths. Over the locker 

room is.a room to provide for future locker space. 

On the switchboard gallery is a telephone booth con- 

taining a line to the private board at the general office; a 

private line to Indian street station, and a private line to 

the Bay street sub-station. In the chief engineer’s office is 

a telephone connected direct to central. 

Notwithstanding the fact that every precaution has been 

taken to make the new station as near as possible fireproof 

throughout, a complete outfit of fire extinguishers has been 

Fig. 8. View SHOWING OFFICE OF SAVANNAH ELECTRIC 

ComMPaNy AND Epison SupstTATION AT LEFT. 

provided in the building and three Underwriters standards 

hydrants with hose houses have been provided in the yard. 

The latter are connected to the city water mains and to a 

50,000 gallon tank, as well as to a standard Underwriters 

fire pump. ‘There is also a city fire station one block away, 

equipped with two automobile fire engines and a ladder 

truck. 

The station was designed and constructed by the Stone 

& Webster Engineering Corporation. Commercial current 

was promised for November 1, 1912, and on October 31, at 

12:30 p. m., Number 2, 5,000 Kw. turbine was phased in 

and began to help the Indian street plant carry the load. 

The exceptionally short time required to design and build 

this station bears testimony to the systematie and effective 

methods employed throughout the work by the constructors 

and to the hearty co-operation of the organization of the 

Savannah Power Company, for which the station was built. 

Much of the material presented in this article has been 

taken from a recent issue of the Stone and Webster Public 

Service Journal, also a number of the photographs are 

presented through the courtesy of the Engineering Corpora- 

tion. 

Responding Electric Push Button. 
An electric push button cesigned to indicate a return sig- 

nal is said to have been invented by a Norwegian electrician. 

The apparatus is a very simple contrivance which can be 

attached at a slight cost to any push button connected with 

an electric bell. By means of an electric magnet, directly 

behind the signal button, a dull buzzing sound makes known 

whether the person ealled is present. Besides assuring the 

one signaling that he has been heard, it will save the one 

called the annoyanee of listening to repeated ringings. The 

convenience should appeal especially to physicians and 

others who may be summoned during the night. The ap- 

pliance can be used in connection with call buttons in hotels, 

ships or other places where the employe ealled cannot al- 

ways immediately respond by his presence. A patent has 

been taken out in Norway, and applications filed in Eng- 

land and Germany. 

A windmill is employed in England to generate elec- 

tricity for lighting a neighboring church and parsonage and 

to furnish power to pump the church organ. 
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Important Considerations When Ordering 

Power Transformers 

(Contributed Exclusively to HuscrricaL ENGINEERING. ) 

BY H. G. DAVIS. 

EFORE ordering a transformer, the first points to be 

considered are primary and secondary voltages and 

capacity. These considerations are necessary in order to 
deliver the required power. 

cost of operation. 

will be taken up. 

VOLTAGES AND CAPACITY. 

Primarily the capacity of a transformer is determined 

by the load which is to be carried and the voltages by the 

transformers to be operated in parallel or by the voltage of 

supply and delivery. Large water power stations have 

their transformer capacities determined by the generating 

capacities and the voltage on the high tension side de- 

termined by the transmission voltage most economical for 

the delivered power and predetermined distance everything 

considered and on the low tension side by the generator 

voltages. Large stations of any description have the trans- 

former low tension voltages determined by the generators 

and the high tension voltages by the most economical dis- 

tribution voltage. In any ease the voltages are determined 

by the system supply and the consumers required voltage. 

These then are the points to be met in ordering a trans- 

former for any system whether to supply a given motor or 

to operate in parallel with any network. 

In supplying distribution systems, where secondaries 

are connected in multiple to a distributing network, the 

capacities usually vary from five kilowatts to fifty kilo- 

watts or higher. The network usually begins with one 

small transformer supplying a few consumers and as the 

demand increases, small transformers are added to meet 

the demand. This network thus began by one transformer 

serving one or two customers each, it being found that the 

larger the number of consumers for each transformer, the 

lower the transformer capacity required relative to the 

sum of the maximum demands of the individual consumers. 

Thus. if two consumers with twelve 50 watt lights each, 

required a transformer of one kilowatt capacity, two more 

consumers of like demand could be added without doubling 

the connected eapacity of transformer required. This is due 

to the fact that maximum demands do not oceur at the same 

time, so that the greater the number of consumers the 

oreater the diversity factor or the better the load factor or 

ratio of average load to maximum load. As an example 

the four consumers could perhaps be served by one 1.5 

Kw transformer. By thus increasing the number of 

consumers for each transformer and forming a network 

with a maximum of four transformers connected at most 

economical points for the size of copper required, the 

ratio of transformer capacity to connected load is reduced 

to a minimum with the most economical use of copper. 

Thus a few small transformers can be used in building un 

a network such that as the load requires, the smaller trans- 

formers could be replaced by a standard size adopted for 

With the use of the larger transformers a 

The next point to consider is 

In what follows these considerations 

networks. 

higher efficiency is obtained. Knough transformers shou.d 
be used in a bank so that trouble with one transformer 
would not leave an excessive overload on the others. This 
apphes to distribution transformers, 

This general idea will hold for paralleling transformers 
for any service. The power to be delivered by the trans- 
formers in the bank should not be greater than 1.25 multi- 
plied by the capacity of each transformer multiplied by 
(n — 1) where there are n transformers in the bank. This 
allows for the failure of one transformer without an over- 
load being put on the remainder of the bank greater than 
that which transformers of standard guarantees will stand. 

Transformer installations for motors and special service 
should have a capacity determined by the service demand 
as required. As these installations are mostly three-phase, 
the installation should consist of three single-phase trans- 
formers. The kilowatt transformer capacity should equal 
the horsepower of the motor. For a three-phase installa- 
tion each transformer capacity in kilowatts or kilovolt- 
amperes, which is the real transformer rating, would be 
one-third of the motor’s rating in horse-power. This 
refers to motors of ten Hp or more. A delta connection 
is always preferable for a motor installation for if one 
transformer of a three-phase delta should fail the two re- 
maining transformers can carry full load on the motor for 
a short period and 58 per cent of the motor’s rated load 

continuously. Furthermore each transformer in a delta 

primary and delta secondary has standard voltages should 

it be required to use them on the system for single phase 

supply. Thus for a 220-volt motor operated from a 2300 

volt primary on delta connection of both secondary and 

primary, the transformer would have a 2300 volt primary 

and 220 volt secondary. The spare transformer for the 

motor service could thus be used on other parts of the 

system for three wire lighting service and the transformer 

thus be a standard interchangeable piece of apparatus. 

If a Y-Y connection were used in the three-phase bank, the 

transformer voltages would be 1330 volts primary and 127 

volts secondary. 

It may be well to mention here that large motor loads 

should never be supplied from the same secondary net- 

work as that used for lighting. The starting currents re- 

quired by the motors cause a fluctuation in voltage which is 

very objectionable for lighting systems. In some eases the 

lights are fed from one phase of the secondary network 

while the three-phases supply the motors. The lighting 

load if large and supplied from one phase will cause an 

unbalaneing of the three-phase voltages which will he 

objectionable in the operation of induction motors espec- 

jally causing unbalanced currents with resultant over- 

heating. 

CONNECTION OF TRANSFORMERS. 

Some primary distribution systems use three-phase, 

four-wire distribrtion with 4000 volts hetween phases which 
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gives 2300 volts to the neutral with each phase. In this 

ease the transformers for motor supply ean be Y connected 

on the primary side using standard 2300 volt transformers. 

These have the disadvantage of a Y connection which is 

that the loss of one transformer would render the com- 

bination inoperative and cause a shut down until a trans- 

former could be replaced. However, if tue primaries were 

connected in Y using the neutral and the secondaries in 

delta, the advantages of the delta connection results and if 

one transformer fails the motor supply can be fed from the 

open delta until the third transformer can be replaced. 

seevgers 

Fic. 1. Connections oF TRANSFORMERS WitH Y PRIMARY 

AND DeLTA SECONDARY ON 3-PHASE, 4-WiIRE SYSTEM. 

Line volts equals E primary. Transformer primary voltage equals 

BE divided by 1.73. Secondary voltage of transformer equals second- 
ary line voltage. For 4,000-volt primary feeders with neutral volt- 
age between feeder and neutral equals 2,300 volts. Secondary delta 
voltage equals the voltage of individual secondaries. Primary 

winding of transformers 2,300 volts. For single-phase lighti g, 

individual net-works can be fed from standard 2,300-volt trans- 

formers connected between line and neutral. The neutral wire 

can take up unbalancing. For a three-phase bank or combina- 
tion, failure of oue transformer leaves the remaining two operat- 

ing in V if the neutral is brought out from the generator. 

For lighting, the primaries are fed from each phase using 

the neutral. Thus standard transformers can be used 

throughout for this system. In any case each transformer 

of a bank of three used in three-phase transformations 

must have a rating equal to one-third of the power to be 

delivered. This arrangement is shown in Fig. 1. 

DELTA—DELTA AND OPEN DELTA TRANSFORMER CONNEC- 

TIONS. 

As already mentioned when using three transformers 

connected delta on the primary and delta on the sec- 

ondary, if one transformer should fail the remaining 

two will operate but cannot deliver the same load 

that was delivered ~ by the original three. Tn 

the original delta, the current per transformer was 1.0 and 

the current per line 1.73. With the open delta or V con- 

nection, if the line current or power is to remain the same, 

the line current is 1.73 and the transformer current is 1.73. 

Thus the copper loss of each transformer which varies as 

Fic. 2. CoNNECTIONS OF TRANSFORMERS WitrH Deura PRri- 

MARY AND DettTaA SECONDARY ON 3-PHASz, 3-Wire System. 

Line volts equals IE. Transformer primary voltage equals EF. 

Secondary voltage of transformers equals secondary line voltage 

required. If one transformer is injured, the remaining two will 

opeate in V or open delta connection with 58 per cent of the out- 

put of the three. 

» 
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Fic. 3. CONNECTIONS FoR 3-PHase V or Open DeEuTA AR- 

RANGEMENT OF Two TRANSFORMERS. 
Line volts equal E. Primary transformer volts equal E. Sec- 

ondary transformer volts equals voltage of secondary mains. 

the square of the current now equals 3.0 against a value 

of 1.0 in the original delta combination of three trans- 

formers. Aside from the copper losses of the two now being 

twice the copper loss of the three original transformers, 

the heating would be destructive. The open delta or V 

combination could operate with the same current in each 

transformer as in the original de:ta. However, in the 

original delta the power was (1.73 & E & I line). The 

transformer current was (I line — 1.73). Now in order 

to keep the current in the transformer the same, the line 

current is reduced by the value (1 -— 1.73) since in the 

open delta, the line current is the same as the transformer 

current. The capacity of the combination is now (1 ~— 

1.73) times the capacity of the original delta or an open 

delta combination gives 58 per cent of the power of the 

three-phase delta using three transformers of the same 

rating. Thus in using two transformers instead of three 

we do not get 7 of the capacity or 66 per cent, but only 

58 per cent of the original power capacity. This loss of 

capacity is one of the objections to using the V connection 

as an operative connection for three-phase transformation. 

As seen above the current per transformer for a given 

power using a three-phase delta equals 1.0. If the same 

power is to be delivered by two transformers with an open 

delta connection, the current per transformer which is now 

the same as line current becomes 1.73. Thus the trans- 

former rating single-phase is P = EK & I. For the 3- 

phase delta connection in Fig. 2, each transformer’s rating 

is EK’ & I with current — 1.0. ‘Total capacity thus equals 

3.0. For open delta, each transformer’s rating is E & I 

with current = 1.73. Total capacity — 3.46. The in- 

crease in capacity required therefore, for the open delta 

operation for a given power is 15.5 per cent above that re- 

~ 
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Fig. 4. CoNNECTIONS FOR TRANSFORMATION FROM Two- 

PxHasr TO THREE-PHASE BY Two TRANSFORMERS. VOLTAGE 

TRIANGLE OF 3-PHASE SHOWN AT RIGHT AND ALSO 2-PHASE 

RELATION OF SECONDARIES. 
Three phase line volts equals E. Main winding (ac.) equals E 

Teaser winding (de) equals .865 E. ab equals be equals .5 E. To 

be interchangeable, the winding of A must be the same as B for 

T connection. Secondary phases, (a’ c’) and (d’ f{’) must be th: 

same as the voltage required on the two phase mains. 

— EE 
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CONNECTIONS FOR 3-PHAsE T ARRANGEMENT OF 

VouTace TRIANGLE FOR T CONNEC- 

TION AT RIGHT. 
A equals main transformer. B equals teaser transformer, Line 

yolts equals E. Main transformer (ac) equals E. ‘Teaser (de) 

equals .865 'E. (ab) equals (dc) equals H /2. To be interchangea- 

A must be the same as B with taps for .865 E and .5 E. 
Primaries and secondaries have the same percentage of voltage 

taps. Two transformers required. In the voltage triangle for T 

connection, sides show voltages all equal. Teaser coil repre- 

sented by perpendicular at middle of base equal to .865 E. Main 

transformer coil equals (base) equals E. Voltage triangle of 

secondary is the same as the primary. When desired a neutral 

can be brought out from the connecting point (bd). 

quired for the 3-phase delta. While this is a very material 

reason for not using the open delta as a regular connection, 

the resultant unbalancing of secondary voltage with the V 

connection is the most objectionable feature. 

T CONNECTION OF TRANSFORMERS. 

Since the increase in capacity required on the two trans- 

formers operated in V connection together with the un- 

balancing of voltages, render this method undesirable as 

a three-phase connection the 7 connection shown in Figs. 

4 and 5 is most often used when only two transformers are 

Fig. 5. 

Two TRANSFORMERS. 

desired. This 7 connection requires that each transformer 

have a lead brought out at the middle point of each wind- 

ing and a lead at a point 86.6 per cent of the distance from 

one end of the winding to the other. Each transformer 

should be reversible, otherwise one transformer should have 

the half voltage tap from each winding while the other 

should have the 86.6 per cent tap. In making this con- 

nection (See Figs. 4 and 5) the 86.6 per cent tap of one 

transformer is connected to the 50 per cent tap of the same 

winding of the other transformer. If the 86 per cent 

winding is drawn in a vector diagram as a perpendicular 

at the middle point of the corresponding winding of the 

other transformer, it will be seen that the terminals as 

shown form an equilateral triangle with distances between 

points representing voltages and the triangle formed rep- 

resenting the phase relationship. 

Referring to Fig. 5 it is seen that for a balanced three- 

phase transformation the transformer A has a rating: 

E I where I is the line current. The transformer with: 

the 86.6 per cent tap will have a service rating of .866 E 

<< I. The combined rating required for operation is 1.866 

ETI but if the transformers are to be interchangeable the 

capacity used to obtain the transformation is 2 E I. The 

T connection produces the transformation without appreci- 

able phase distortion and has a balanced current and yolt- 

age. It also compares with the Y connection in giving a 

meutral point but requires that the transformers have 

special taps brought out. 

In the next section of this article capacities of 

formers for a given output will be discussed. 

trans- 

The Design of Steam Power Plants 
(Contributed Exclusively to ELECTRICAL ENGINEERING. ) 

BY EARL F. SCOTT, M. E., MEMBER A. 8. M. E., 

Design of a Plant to Supply Lighting 

and Railway Service. 

W... this article the design of a new plant will be 

taken up. A lighting and a street railway load will 

be assumed and the design will be such as might be ex- 

pected suitable for a small city of about 5,000 inhabitants, 

where 50 per cent of the houses are to be lighted. This 

assumption is further based on an average of five people to 

a family and that each house may be expected to have 

an average of 8 lights. Since the material to be presented 

in these articles is to be confined to the power house alone, 

this part of the work is assumed. Under actual conditions, 

however, the engineer would be required to make a study 

of the local conditions and from the data derived, work out 

his load curves. 
With the above as an explanation, we will assume a 

load curve as follows: 

Assumed lighting load curve: 

7 A. M. to 6 P. M = 75 K. W.—Lights, elevators and 

small fans. 
6 P. M. to 12 P. M. = 225 K. W.—Mainly lighting. 

12 A. M. to 7 A. M. = 100 K. W.—Mainly Lighting. 

Assumed railway load curve: 

6 A. M. to 9 A. M. = 225 K. W. 

9 A. M. to 12 M.—175 K. W. 

Section 5. 

MECHANICAL ENGINEER, ATLANTA, GA. 

12a Me tore Mee 225° Ki. We 

2 P. M. to 5 P. M. = 200 K. W. 

Ose Ma pOnon iM — 250 KW. 

9 P. M. to 12 A. M. = 150 K. W. 

12 A. M. to6 A. M. — 0K. W. 

Combination load curve: 

6 AL Moto” QUA M. = 225 Ry. -— 75 Lts. — 300 K.W. 

SAL Mo tol2M. =175 Ry. -= 75 Lis. — 250 < 

ZV tomer Mn —— 225 Ry. so liss— 300 0% 

aM tomoeb. Mo 200 Ry. == 75: Lts. 275 

5P.M.to 9 P. M. — 250 Ry. + 225 Lts. — 475“ 
9 P.M. to 12 A. M.—150 Ry. -+ 225 Lis= 375 “ 

IZA. M:to 6A.M.= ORy.+ 100 Lts.=—100 “ 

Having thus determined the load curve, we may decide 

on the size units to install. From the hours of 6 A. M. to 

5 P. M. we find the maximum load to be 300 K. W. 

posed mostly of a railway load, which necessarily will re- 

quire direct current. We may serve this period to ad- 

vantage therefore, with an engine direct connected to a 

direct current railway generator, and for the lighting load 

install a rotary converter, which would carry only 75 K. W. 

during this period. 

From the hours of 5 P. M. to 6 A. M., we have a maxi- 

mum load of 475 K. W. and a minimum load of 100 K. W. 

We may serve this load with a 400 K. W. machine, prefer- 

ably an alternating current machine as the maximum load 

for the greater period of time is lights. Therefore we will 

com- 
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have the combination of a 400 K. W. A. C. machine in 

connection with a rotary converter to serve the lighting 

load. 
By a study of the load curve, we see that the maximum 

lighting load as well as the maximum railway load is about 

equal, that is 225 to 250, therefore, we will have to select 

a rotary converter of sufficient capacity to serve this load, 

when idle as a lighting unit running from the A. C. end. If 

we select the engine to serve the load only through the hours 

mentioned above, then we would not require more than 300 

K. W. capacity, but if we arrange the units so that either 

may carry the load for the full 24 hours, then we would 

select an engine with not less than 400 K. W. capacity, 

which, with a 25 per cent overload for 2 hours, would carry 

the total plant load. Assume then that the above selections 

are made, and we will proceed now to see if these are the 

best selections. 
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Each machine will not be loaded to its capacity but for 

a very short period, therefore, we may select a smaller unit 

in each case and depend on an overload for short periods, 

which would produce better efficiencies. From a study of 

the load curves, we find that it is possible to run a 300 K. 

W. A. C. machine to good advantage, full loaded during 

the whole period, while a 400 K. W. turbine would care 

for the overload from 6 P. M. to 12 P. M., but from 12 

P.M. to 6 A.M. would be only partly loaded. During this last 

period we could use a small noncondensing engine to good 

advantage. We will now see if the difference between full 

load and running the turbine at such light load when com- 

pared to full load economies, will warrant purchasing the 

small unit. 

On a 400 K. W. turbo-generator we may expect the fol- 

lowing steam economies when running condensing: 14 load 

30 lbs.; 15 load 27 lbs.; 34 load 24.6 Ibs.; full load 22.5 lbs. ; 

114, load 23 lbs. To these values we will have to charge 

the cost of running the condensing machine as follows: 14 

load = 100 K. W, X 30 lbs. = 3,000 lbs. 4% load = 200 

K. W. & 27 = 5,400 lbs., ete. The condenser will require 

about 60 times as much water as there is steam to be con- 

densed, therefore at 144 load we have 3,000 60 = 180,000 

Ibs. water per hour = 180,000 « .002 — 360 G. P. M. 

against a head of say 50 ft. (32 ft. due to vacuum on suc- 

tion side of pump and 18 ft due to discharge including 

friction). Then this represents 360 8.33 >< 50 = 150,- 

000 ft. pounds per minute of work or 150,000 —— 33,000 — 

4.6 brake horse power to run the condeuser at this load. 

Assume the condenser pump to have an efficiency of 60 per 

cent and the turbine 85 per cent, then 4.6 — (.6 & .85) = 

9.00 I. H. P. Since the condenser turbine is only one quar- 

ter loaded necessarily it will use more steam per horse 

power say about 60 lbs. per I. H. P., then 9.00 K 60 = 

540 lbs. steam per 100 K. W. or 5.4 lbs. per K. W.: This 

amount must be added to the rate per K. W. in order to 

determine the total amount per K. W. at switch board. Thus 

we have 30 lbs. + 5.4 lbs. = 35.4 lbs. per K. W. 

If our small nonecondensing engine will show sufficiently 

better guarantees than this, to warrant our investing an 

additional amount for the engine, then it will pay to install 

the small unit, if not we will have to run the larger unit 

on the light load even tho it will be done at a loss. 

We may expect the following from a 4-valve high speed 

engine running non condensing with a steam pressure of say 

125 lbs. gauge pressure. At full load we should get about 

22 Ibs. per I. H. P. if we assume an engine at 90 per cent 

efficiency and generator at .85 per cent. Then 22 lbs. per 

I. H. P. is equal to [22 — (.90 «-85) & 4/3] = 40.36 

Ibs. per K. W. at the switch board. Therefore -ve see that 

it is actually cheaper to run the 400 K. W. A. C. macbine 

at 14 load instead of going to the expense vf insvalling a 

small unit which would cost between four and five thousand 

dellars installed. 

With this settled we are now ready to decide just wl at 

machines we will require and prepare a specitication for 

same. Going back to our load eurve we find, as siaied 

‘above, that a 400 K. W. A. C. turbo-generator and a 300 

K. W. D. C. engine driven railway unit will best verve tue 

requirements. 

Since we will require 300 K. W. direct current at the 

switchboard we will require an engine as follows: Assume 

the generator to have an efficiency of 85 per cent, engine 

mechanical efficiency of 90 per cent. Then we will have 

(300/.85) & (4/3 & 90) = 526 I. H. P.. For this size 

engine it would be best to select a compound engine of 

some type, and since the length of a tandem compound 

would require so much more room than a cross compound, 

it seems that the latter would be more desirable particularly 

in connection with a turbine unit. And for this size ma- 

chine necessarily we would select a condensing type pro- 

vided water conditions were favorable. 

At this point it will be well to decide on the natural 

conditions which necessarily will exist. As we are not 

ready to discuss a cooling tower proposition, we will assume 

the plant site, or location, at a point where condensing 

water may be had in abundance. We next decide on what 

would not be called a natural condition, but one over which 

we have full control; that is the steam pressure and vacuum 

conditions. For a plant of this size and conditions, the 

writer believes steam at 150 lbs. gauge pressure without 

superheat and a vacuum on the turbine of say 27 in. at full 

load and 26 in. on the engine at full load about right. 

It would be well to explain at this point why we would 

not specify the same vacuum for the engine as for the tur- 

bine, which condition ean best be demonstrated by a dia- 

eram as follows: 

From a study of the ecard taken from the low pressure 

eylinder as in Fig. 4, we see at the end of the stroke where 

we would begin to get the greatest advantage from high 

vacuum, the stroke has terminated and the piston started 

ion the return, and the only gain we could secure from the 

additional vacuum say from 26 to 27 is shown in the upper 

area A C B, made by the expansion under the two con- 

ditions, and the small shaded area in the lower part of the 

ecard. If we think of the turbine as an engine with a very 
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long cylinder, which is true as far as expansion goes, then 
we see from the diagram, the additional area that would 
be added to our card with the turbine. If we could imagine 

a perfect vacuum, absolute zero and a turbine that could ex- 

pand down to this point, then our expansion eurve A B 

would continue to infinity and become tangant to the abso- 

lute zero line at infinity. This of course is impossible from 

a mechanical point of view but is thrown in at this point 

to show the possibilities of the vacuum. The mechanical 

I:mitations of the reciprocating engine prevent us from tak- 
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ing advantage of this vacuum, from several angles, for 

instance: we see from the diagram that the piston starts 

on its return stroke just at the point of gain; second, very 

low vacuum temperatures cause cylinders to cool down, 

causing condensation when the fresh steam enters; third, 

it is extremely hard to keep stuffing boxes tight on recipro- 

eating parts with high vacuum; fourth, it adds more ex- 

pensive machinery, in first cost, and for operation where 

high vacuum is required, and the very small gain as shown 

on the diagram would not warrant it. In the turbine the 

conditions are all in favor of the high vaeuum, for in- 

stance the expansions can be so arranged that it is equiva- 

lent to an engine with a stroke several feet in length, the 

stuffingboxes are easily kept tight as there are no pistons 

passing back and forth, and the ccoling effect can be cared 

for easily. On account of the objections mentioned against 

high vacuum in engines, the writer believes that 26 in. as a 

maximum should be the limit in an engine and 25 in. will 

produce good results. 

With this explanation we will decide ou 26-in. vacuum 

for an engine unit We are now ready for a specification 

covering the two units. The turbine unit will be very 

similar to the previous specification in Section 1, but we will 

repeat it as there will be slight changes. 

TURBINE SPECIFICATION. 

There shall be furnished and delivered on foundations fur- 
nished by owners, one four hundred (400) K. W. normal rating 
turbo-generator—The generator shall be designed for 8-phase, 60 
cycles, 2300 volts alternating current, and 80 per cent power factor. 
The turbine speed shall be 8600 R. F.. M. The generator shall be 
capable of carrying a 25 per cent overload for 2 hours without 
undue heating. 

The steam turbine shall be of horizontal pat‘ern, either impulse 
or reaction type, designed to deliver the normal rated capacity of 
400 K. W. at the switchboard, and with a 25 per cent overload 
ecapacn‘y, under the following conditions: 150 lbs. steam pressure 
(gauge) at the throttle, no superheat, and 27-in vacuum beneath 
turbine Mercury column. (Barometer 30-in.). The turbine shall 
be fitted with governor that will control within 8 per cent speed, 
equipped with the necessary piping for oil and water for glands. 

The manufacturer shall furnish a detail specification showing 
the full characteristics of the machine giving the steam con- 
sumption ‘on the following loads per K. W.: %, %, Full, 1%, also 
show the mechanical efficiency of the machine. The machine shall 
be designed to furnish % of its normal rated capacity when ope- 
rating noncondensing (atmospheric pressure) and the consump- 
tion per K. W. for % ioad shall be given. After contract is 
signed the manufacturer must furnish a detail working drawing 
of the machine proposed. 

ENGINE SPECIFICATION. 

The engine specification will be as follows: There shall be 
furnished one cross-compound condensing engine, direct con- 
nected to one 300 K. W. direct current generator. The piston 
speed of engine shall not exceed 700 ft. per minute. The engine 
shall develop sufficient power to deliver 300 K. W. at the switch- 
board under the following conditions: 150 lbs. saturated steam 
pressure at throttle and 26-in vacuum at point near low pressure 
cylinder of engine (80-in bar). 

A detailed specification shall be furnished with the proposal 
giving in full every detail of importance regarding the engine, 
including bearing sizes, pin sizes, wearing surfaces, weights, ete. 
The steam rate per I. H. P. (indicated horse power) or economy 
of the engine shall be given for 14, %, full and 1% loads, based on 
corrected dry steam at throttle. 

ROTARY CONVERTERS. 

There shall be furnished two (2) rotary converters designed 
for 200 K. W. output at the switchboard. ‘The machines shall be 
designed to start from either the A. C. or D. C. end, and shall 
have a 25 per cent overload capacity for 30 minutes without undue 
heating. 

EXCITERS. 

The exciters shall be furnished, one motor driven and one tur- 
bine driven exciter set. Each machine shall be large enough to 
excite the 400 K. W. A. C. generator. The motor driven set shall 
be driven by an inductiou motor and the steam driven machine 
by a non-condensing steam turbine. 

Wee will next select the boilers. In order to determine 

the total size required, and the sizes of each unit best suited 

for the requirements, we will have to study the conditions. 

For instance the maximum capacity will be when the tur- 

bine is running at full load, or possibly on the peak loads, 

but this additional capacity may be cared for by the over 

capacity of the boilers, therefcre we will take the normal 

rating of the machines as a basis, as follows: 

400 K. W. at 22 lbs. per K. W. = 8800 lbs. of steam 

per hour. Add 10 per cent for the auxiliaries, we have 

9680 lbs., say 9700 lbs. per hour. 

Then 9700 — 30 = 325 boiler H. P.. 

Refering again to the load curve, we find the following 

loads expressed in pounds of water per hour or boiler horse 

power. 

Pounds 

From To Ke We Water Beka: 

12 M. 5 P.M. 300 6600 220 
5 P.M. eps M. AT5, 10450 348 

12 P. M. 5 A. M. 100 2200 73 
5 A. M. 12 M. 300 6600 220 
From this tabulation we see that the minimum boiler 

requirements oeceur for five hours, our maximum eapacity 

for five hours also, and an average of 220 B. H. P. for the 

remaining time. Therefore we see that units of 125 horse 

power will divide so that we may always have the boilers 

running at or near rated capacity. Since it will require 3 

units of this size for the maximum load and we should have 

one for “spare,” we wi!l select four 125 H. P. boilers for 

the plant. 

There ‘is good argument against selecting boiler units 

as small as these, but if we assume that this plant will not 

inerease beyond its present capacity, or rather if we make 

this plant complete within itself, then the selection from the 

load is correct, but does not care for a future growth at’all. 

In the event we had se'ected units of larger capacity 

they would ke run under light load a great period of the time 

which is not good engineering. To design a plant antici- 

pating a load we have not assumed, would not bring out the 

best points for discussion in these articles. 

_ The only difference in a specification for’ this plant and 

the previous one would be regarding the quality of steam, 

i. é., in the previous plant we had superheated steam, while 

in this plant we have saturated steam. 

BOILER SPECIFICATION. 

There shall be four 125 horse power boilers. based on 30 lbs. 
of water evaporated from water at 70 degrees temperature to 
steam at 100 lbs. pressure, or 34% Ibs. from and at 212 degrees 
temperature. Each boiler shall be designed for a working pres- 
sure of 150 lbs gauge working pressure, saturated steam. 
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_ Grate surface shall be proportioned to burn “run of mine” 
bitumnous coal, to best advantage. The heating surface shall be 
based on 10 square feet per horse power. 

The boilers shall be of the water tube type, each unit shall be 
fitted with the required safety valves, water columns, gauge cocks, 
blow off valves and 12-in gauge. There shall be furnished two 
sets of firing tools for the total installation. 

The price of the boilers shall be based on the manufacturer 
erecting them on foundations furnished by the purchaser, all 
common labor being furnished by purchaser. The manufacturer 
shall furnish a superintendent o rinspector to supervise the brick 
setting which shall be furnished by the purchaser. 

The successful bidder shall furnish within a reasonable time a 
full set of drawings accurate to dimensions, from which the plant 
may be laid out. 

BOILER FEED PUMPS. 

The seeletion of the boiler feed pumps will be similar 

to that in the last design, therefore we will say but little 

about it. From the table already given we see that the max- 

imum amount of water or steam is 10450 lbs per hour, which 

is 10450 & .002 = 20.9 G. P. M. Therefore we will re- 

quire a pump to handle say 21 gallons of water per minute 

at a temperature of 210 degrees. The pump should be 

selected large so that it may handle water of this tempera- 

ture without “racing.” For this reason we will specify a 

pump, or pumps as the installation should be in duplicate, 

as follows: 

There shall be two duplex piston pattern boiler feed 

pumps designed to operate against 150 lbs. steam pres- 

sure, each capable of delivering 21 gallons of hot water 

per minute when running at a piston speed not to exceed 

30 feet per minute. Each pump shall be brass fitted, and 

have valves suitable for hot water. Valve area in each 

pump must be large enough to allow a velocity of not 

to exceed 250 ft. per minute. 

FEED WATER HEATER. 

Since a feed water heater serves as a reservoir from 

which the pump may draw (open type) and since the rating 

of heaters is more or less a comparative proposition, we 

will specify a heater large enough to give sufficient water 

even if the plant should be over loaded. Referring back 

we find that 348 boiler horse power is the maximum re- 

quirements therefore we will select a heater of 500 H. P. 

capacity. 

We will then have a machine sufficiently large to pre- 

vent the water from running thru the filter space or over 

the trays at such a high velocity as to prevent the absorp- 

tion of the heat by the water. Our heater specification 

would be as follows: 
The heaters shall be of the open type, of 500 horse power 

capacity or capable of heating 15,000 lbs of water from 70 degrees 
IF to within 2 degrees of the steam when furnished with a suf- 
ficient amount of exhaust steam. The heater shall be fitted with 
oil separator, filter bed, regulator valve, gauge glass and overflow 
valves. A detail sketch shall accompany each bid giving full 
details of the heater, showing principal dimensions, giving storage 
capacity, filter area, etc. The heater body shall be cast iron and 
principal parts such as trays, ete., shall be cast iron or other 
noncorrosive metal. 

CONDENSERS. 

The latest designs in condenser engineering leads us to 

believe that the low lift jet type of condenser fitted with 

modern centrifugal machinery such as circulating and air 

pumps, is by far the simplest and most efficient condenser 

for the high vacuums required in turbine practice. This 

eless cf machinery necessarily is more expensive than the 

old style barometric condenser, or bign lift jet type, and 

when 2 moderate vacuum is required as in the engine in- 

stallation where the elevated apparatus is to be desired. 

Therefore for the turbine installation we will select the 

former type, the same machine as used in our preceding 

design. For the engine installation we will use the elevated 

type. 

SPECIFICATIONS FOR TURBINE CONDENSER. 

The condenser shall be large enough to condense 8800 lbs. of 
steam per hour and maintain 27-in. vacuum (Bar 30-in.) beneath 
turbine when furnished with sufficient condensing water at 80 
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degrees initial temperature. The condenser shall be of the low 
lift jet type and so designed that it may be placed at a lower elevation than the turbine outlet. The condenser shall be fitted 
with a centrifugal circulating pump of suflicient capacity to pump 
the required amount of water needed to maintain the above 
vacuum, with the velocity of water thru pump not to exceed 10 
ft. per second. 

A rotary air pump shall be furnished of sufficient capacity to 
handle the air and non-condensible vapors from +he steam under 
conditions mentioned above. The air and circulating pump shall 
be driven by a steam turbine if on the same shaft; if separate, the 
circulating pump shall be driven by a steam turbine and the air 
pump may be driven by a motor. 
The ‘otal lift on condeuser (from level of water to suction inlet) 

will not exceed 15 ft. Therefore the circulating pump shall be 
designed to be primed under these conditions and shall dis- 
charge against a head of four (4) ft. 

ENGINE CONDENSER. 

There shall be furnished one barometric condenser head of 
sufficient capacity to produce 26-in. vacuum beneath engine when 
condensing 6900 lbs. of steam per hour. 

A centrifugal circulating pump shall be furnished sufficiently 
large to circulate water for the above conditions with the velocity 
thru pump not to exceed 10 ft. per sec. The suction lift on pump 
will be 12 ft. and the discharge head 34 ft. for starting. 

In the pipe arrangement we will discuss how this pump 

may be designed as a low lift pump, in order to get the 

highest efficiency under running conditions. It requires a 

greater head to start the pump than will be required for 

operating, therefore, if we ean arrange to get the pump 

started as a low lift pump the operating conditions will be 

much less than would be required if we depended on run- 

ning the pump under less than full load. The reason for 

this is due to the fact that after the vacuum is started in 

the pipe the syphon effect relieves the pump of most of 

the head. 

This effect may be produced by cutting in a bypass valve 

between the injection pipe from pump to condenser and the 

tail pipe. With this valve we may relieve the pump of the 

maximum head until we get a vacuum started in the system, 

then close the bypass valve and the vacuum in the tail pipe 

will pull the water over thru the condenser. After the 

syphon is started it relieves the pump of this work. 

Since the same argument, with reference to the pur- 

chase of the machinery, holds in this design as in the pre- 

vious one we will not take up this phase. Therefore our 

next article will discuss the arrangement of the plant and 

the pipe design. Since our conditions have been changed 

we will have an entirely different pipe specification from 

the former plant. 

In order to bring out the many different designs, as we 

proceed with this series of articles, we will use in this par- 

ticular plant a unit stack system, where each boiler has its 

own steel stack. This method eliminates the breeching and 

necessarily does away with the friction losses caused from 

such, and also naturally makes a much cheaper stack pro- 

position. This is particularly true where light steel would 

be used in the small stack. 

Where the possibilities of a plant were such that it 

would outgrow itself in ten years, say, this construction 

would be good, but on the whole the writer does not advo- 

cate this type of construction, as the only real advantage 

that can be offered in its favor is that the initial cost would 

be reduced, and possibly the expansion feature would be in 

its favor, but beyond these, there could be very little said. 

With these few remarks we will progress in our design and 

in the following article we will discuss the layout of the 

plant. 

When a man is no good to himself or to anybody else, 

he usually becomes a pessimistic agitator. 

The difference between independence and impudence is 

about the same as the difference between the real article and 

a poor imitation. 
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Conditions, Practice and Developments in 
English Central Stations 

(Contributed Exclusively to ELmcrricaL ENGINEERING). 

BY CECIL TOONE, AN ENGLISH CONSULTING ENGINEER. 

Section 5. Cables and Distributing Systems in 
England. 

The general tendencies in the design and application of 
switchgear are much the same in all countries, hence this 
section will be devoted to a consideration of cables and dis- 
tributing systems as used in England. It has already been 
explained that the general tendency in this country is to 
adopt large turbo-driven, three-phase generators supplying 
feeders at 3,000 to 30,000 volts. Transformers are instal ed 
in sub-stations whence large power consumers are supplied 
with 500 to 2,000 volts, 3-phase current from cellular panels 
provided with the necessary switchgear and meters. Smaller 
consumers are supplied in groups from high or low tension 
distributors and traction and d.c. power and lighting feed- 
ers are run from d.c. generators or from converters, (in the 
most modern stations), in the central station and main sub- 
stations. The improving load factors of stations are reduc- 
ing the importance of idle and magnetizing losses in a.e. 
systems and, though the overall efficiency of few stations in 
England exceeds 20 to 25 per cent, groups of turbo-alter- 
nators in the more important industrial areas operate at 40 
to 50 per cent load factor, 

At the present cay, roughly 75 per cent of English sta- 
tions supply d.c. alone, 20 per cent a.c. alone, and 10 per 
cent both d.e. and a.c. Many stations employ more than 
one distributing system so that the average number of sys- 
tems per station is 1.3. Fifteen per cent of our stations 
adopt single-phase, 3 per cent two-phase and 6 per cent 
three-phase distribution. Three-wire circuits are generally 
employed, though two-wire distribution is adopted in at 
least 20 per cent of the total number of undertakings. 

The increasing use of overhead lines is again referred to 
in connection with cheapened distribution, (see later para- 
graphs), At the present time, underground cables are far 
preponderant and are likely to remain so for many years to 
come. The methods of laying cables may be broadly classi- 
fied under the headings: (1) Direct—armored or unar- 
mored; (2) Pipe or conduit systems; (3) Solid systems. 
The types of cables used are, (1) Circular core—single, 
twin or triple; (2) Sector core—twin or triple; (3) Con- 
centric—twin or triple. The insulating materials employed 
include rubber, bitumen, (or other plastic substitute for rub- 
ber), paper, (in conjunction with lead or bitumen sheath- 
ing), and jute or other fibrous material impregnated with 
bitumen or various oils. 

The following data as to the type of cables and methods 
of laying adopted in this country are compiled from returns 
from 360 undertakings. The information obtainable is, in 
many cases, incomplete, but the general conclusions to be 
drawn from these figures are unmistakable. Direct laid 
cables and cables drawn into earthenware conduits are 
each employed in about 155 cases but the most popular is 
the solid system used in about 202 towns, (generally in con- 
junction with wood troughing). These three systems are 
used with various materials—such as earthenware, cast iron 

and wrought iron pipes or conduits and iron, wood, fiber 

and asphalt troughing—and most undertakings have two 

or three types of cables and systems of laying in use. Bare 
copper cables stretched tight in culverts are used in (rough- 
ly) a dozen cases, but are steadily being replaced by over- 

head or insulated mains. 

The solid system of cable laying is considered antiquated 
in America, but electrically and mechanically it is excellent 
and it is certainly a very flexible system to lay. Its cost is 
medium, (see Table 1), and an armored cable laid solid 
in l-inch wood troughing with a minimum surround of 
l-inch of bitumen and thoroughly bonded armoring and 
joint boxes, is hard to beat. The difference in cost between 
earthenware and wood troughing is comparatively small as 
also is that between Trinidad bitumen and a good pitch. 
Many engineers prefer to use the better materials, but pitch- 
filled wood troughing has been in satisfactory operation for 
a number of years in many parts of the country and there 
is no’ doubt that the cheaper construction is preferable in 
a number of cases. In Glasgow, excellent results have been 
obtained with a mixture of pitch and 8 to 10 gallons of 
asphalt oil per ton of pitch. The low melting point of sucha 
mixture is advantageous as reducing the risk of damage to 
bitumen sheathing during filling but, in exceptional cases, 
it may lead to trouble by leakage and creeping of the pitch 
in lengths of inclined or strained troughing. At Manches- 
ter some years ago, cables drawn-in in cast iron pipes gave 
so much trouble that they were relaid in asphalt and have 
since given most satisfactory results. 

Direct laying of cables is cheap and flexible and is even 
more popular on the Continent than in this country, For 
obvious reasons, cables laid direct should be armored and 
further protected by a strip of tarred wood or steel laid 
over the cable before filling in. The cable itself is laid in 
puddled clay or sand. It is worth while providing a well 
impregnated outer fibrous covering as this greatly protects 
the armoring. 

Table 1 shows cirect laying to be cheaper than the solid 
system, but in important mains the provision of a wrap- 
ping between lead and armor and of a thoroughly reliable 

TaBLe 1. Approximate Costs per Mite ror Laying 3- 
Wire Caste sy Various Mrtuops. 

A ce o f * 
wn esipanes < a 

System. Qe O58 = = 

5° Ho g = 
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Armored direct; wood guard board....$ 72 §$ 120 $96 $3720 
Solid in wood troughing................ 48 S88 72 4000 
DOMMm dass NAli se iets ee cc. wooden 48 935 72 4060 
Drawn in— 
Ue eeCALENONWATE™ DIDO. s< one's 6 «lece6 vine 312 480 144 8950 
LAs Ore DID EM aeitaer cys sias Garo cane 312 1220 144 4680 
3 way 2” earthenware pipe............ 312 1060 144 4520 
DELLE DID CSie et crclcanilaacles sees 3112 624 144 4080 
3-2” earthenware pipes .............68 312 845 144 43800 
3-2” fiber pipes in concrete........... 312 1160 144 4620 

#Including $2160 per mile for cable and $485 per mile for armor- 

ing (case 1) and $850 for excavation. 
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waterproof and insulating cover over the armor makes the 

total cost of 5 to 10 per cent higher than that of the equiva- 

lent lead-sheathed cable laid solid. It is to be remembered, ~ 

however, that the armored cable is completed by a highly 

skilled staff, whereas, the results obtained in service from any 

other system depend on the excellence of the laying processes 

—which are conducted by less skilled men.and under less 

close supervision than are available in cable works. 

Conduit systems enable the substitution of one cable for 

another or the laying of additional cables with minimum 

trouble, but are costly and inflexible to install and often 

involve great expenditure of time and trouble in effecting 

repairs. The life of the cable is certainly not extended by 

this system, as compared with the solid system, and the cur- 

rent capacity is considerably reduced in the case of a 

number of large cables laid in one nest of ducts. The con- 

duit system also tends to confine feeders and distributors 

to a number of main routes irrespective of the best layout 

for security and eecnomy of supply. 

Where the conduit system is employed in this country, 

earthenware ducts are almost exclusively adopted. In 15 

to 20 per cent of the total number of cases cast iron, and 

in about 6 per cent of the cases wrought iron pipes are 

used. The riveted sheet iron, cement-lined construction, 

considerably used in the States, is practically unused in this 

country. Cement blocks and reinforced steel constructions, 

(built 2m sitw), have been used to a limited extent, but 

they are costly, cumbersome and tedious to install. The 

Brooke semi-solid system, using screwed wrought iron tubes 

filled in with a viscous oil liquid at 300° F. is employed in 

a few towns. If properly installed, the system is electrically 

satisfactory, but it is messy in practice. At Worcester the 

system has been in use on one route for many years past. 

Callender’s cables are most used in England, the British 

Insulated and Helsby make being the next most used. It is 

impracticable to obtain accurate statistics as to the various 

types In use in various undertakings and much less feasible 

to estimate the lengths of each in service, The immense 

popularity of the lead-sheathed, paper-insulated cable with 

or without steel armoring need hardly be mentioned, nor 

the extent to which vulcanized bitumen is now employed as 

a homogeneous waterproof insulating material, (as a sub- 

stitute for rubber). Table 2 compares the size and cost of 

TABLE 2. COMPARING S1zE AND Cost or Various TYPES OF 

CABLES. 
Copper Séction. Thickness Overall $ per 

Type Sq. Ins. Dielectric Diam. 1000 
Ins. Ins. yds. 

Single Condr. Class A .13 2.0 5000 
up to 66 B 24 2.05 4900 

(eo 1.00 18 2.16 5300 
D 24 2.62 5600 
E 24 2.59 6400 

Twin cable (660 v.) A ep fad 2.65 5800 
F 0.5 Lk 3.00 5320 

Double Concentric A 13 2.8 9780 
660 y. FP 1.0 13 3.1 925 

2200 y. Aa 14 1.85. 3130 
Fa 0.25 14 2.12 2900 

Three core (660v.) A ath 2.82 8000 
C pb 3.26 8550 
Da 0.5 ryllad 3.65 8300 
Ea ati 3.62 9450 

Triple Concentric A Inner and middle .10 2.46 6580 
(660 v.) (G. 0.5 .10 2.90 7040 

F Outer, 0.25 .10 208 6080 

A — impregnated paper or jute; lead sheathed; impreg- 

nated jute yarn or braid taping. B = Yarn or paper sep- 

arator on cable; vule. bitumen; bitumen taped; impreg. jute 

yarn, C = paper or jute; lead; yarn; armor tape; jute 

yarn. D = yarn or paper separator; vule. bitumen and 

bitumen tape; yarn; armor wires; yarn. EK = Ditto but 

with lock coil armoring. F — Paper or jute; v. b. sheath- 

ing; bitumen tapes; yarn; impreg. braiding. Aa, Fa 

A, F without alternative or jute in place of paper. Da 

paper or jute; v. b. sheathing; bitumen tapes; yarn; ar- 

mor wires; yarn. Ea = Ditto but with lock coil armoring. 

various grades of cables employing various insulating ma- 

terials and various systems of mechanical protection. Vul- 

canized bitumen insulation invariably makes a large cable 

but, In some cases, considerably reduces the cost; there is 

danger on overload of the conductors in a V. B. cable be- 

coming decentralized and short-cireuited. 

Fibrous insulating materials, such as manilla paper, 

jute or cotton, impregnated with resin, resin oils or a com- 

pound of similar nature, and sheathed with lead or bitumen 

are cheap and serviceable. Their high dielectric strength 

and low specific capacity make them very suitable for high 

tension work and a high insulation resistance can be simul- 

taneously secured by suitable impregnation. In addition 

to its high insulating resistance, paper possesses the ad- 

TABLE 3. Capital INVESTED IN CABLES, Marns AND SERVICES. 

; Total 
Capital Expenditure. 

(AVERAGE DATA). 

Capital 
Expenditure on Cables. 

me Ee s g 

os = at 28 a : e 3 re 5: 

pe bos ome ae ES 2 s RE woe Se 
Mao Moo RR Oa MA = we pay ae Se 

0- 100 53 9 120 127 39 foo 215 29.4 3-5 

100- 250 168. 2.5 230 310 107 650 245 37.3 9.0 
. 250- 500 ik ws 380 620 150 417 139 33.5 13 
500- 1000 6887.5 620 1150 270 394 139 35.5 22 

1000- 2500 1682 6.5 1100 =—3500 534 316 109 34.4 41 

2500- 5000 3445 9.0 2000 5600 1140 Ba 123 36.7 63. 

5000- 7500 6127 eal 2260 9140 1400 229 86 37.4 107 

7500-10000 8847 Sc 2400 10600 1810 216 64 3172 80 

10000-15000 11575 11.8 4200 16300 3820 33 85 25.8 150 

15000-20000 16737 19.0 9100 23500 7470 445 172 atl ff 150 

*Limited data available. 

~ 
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vantage of not fraying like jute when it is eut. Its use 

provides a compact, serviceable and reasonably cheap cable, 

but one which must be carefully protected from the ingress 

of moisture. 

Electrolytic corrosion is probably the most frequent 

cause of Geterioration of lead cable sheaths in practice, and 

it is desirable to earth thoroughly the lead sheathing, (and 

armor if any), thus avoiding serious damage from stray 
currents and induced sheathing currents alike. Bitumen 
sheathing is immune from electrolysis and cannot become 
live through a fault, thus possibly causing arcing at a re- 
mote point. Armored cables are generally laid a few inches 

apart with brick or tiles between to prevent faults spread- 
ing. 

The use of sector cores in multicore eables considerably 

As to losses in distribution, all that can be done, in re- 
viewing central stations as a whole, is to regard all units 

in distribution. 
Actually a considerable percentage of the difference between 

the output from the generator terminals and the input to 

generated but not sold as being lost 

the feeders, is required by the auxiliary machines attached 

should therefore be 

The true losses in cistribu- 

to the generating equipment and 

debited as generating losses, 

tion are those in transformers, batteries, switchgear, feed- 

ers and distributors, ete., but it is impossible to isolate 

these losses from the generating data published by supply 

stations. The ratio (units sold divided by units generated) 
is, however, closely related to the losses in distribution and, 

in the absence of a better criterion, its values for various 
recuces the cost and weight, and hence the cos# of trans- groups of stations are given below: 

LossEs In DiStRiBUTION TIN CENTRAL STATION SYSTEMS. 

100 250 500 1000 2500 5000 7500 10000 15000 

pation Arenerator Capacity, K-ws... <.ia's cic ctie's ceceses to) WetO mM tO to to to to to to 

250 5001000 2500 5000 7500 10000 15000 20000 

Units Generated per Kw. per annum................... 1080 920 1140 1280 1340 1300 1180 1280 1140 

Was ioolaoper Kw peranmum....2.0.106.2,0.2........ 750 720 920 1020 1100 1140 950 1070 830 
Mrttswmolde = Unite Generated. ...0 500)... .ies si... oe 69.4 78.3 80.8 79.8 82.0 88.0 80.5 83.6 73.0 
Difference (including Station Consump- 

ESOS Maite vod Chagete 0p ne oe 30,6) 21 @ i oeeetecn tS. 0 12.0. 19.5 164 27.0 

port and laying, of the latter where low or medium supply These figures may be compared with some compiled 

pressures are concerned. The cost of manufacturing a sec- 

tor core is only slightly greater than that of circular cores 

so that the former is apparently preferably up to very high 

working voltages, Actually, however, modern extra high 

tension cable construction penetrates far into the range of 

pressures where the circular core is the better. At very 

high working voltages, the thickness of insulation required 

rises much faster than the pressure; for instance, 40,000- 

volt cable needs, roughly, four times the thickness of insu- 

lation, which suffices for a 20,000-volt cable. Owing to the 

increased dielectric stress at the angles of the cores, a sector 

cable requires a greater thickness of insulation than a cir- 

cular core cable for a given working pressure. For pres- 

sures up to 700 to 1,000 volts, sector cores offer real ad- 

vantages, which are the greater the larger the percentage of 

copper section. The higher the working pressure and the 

smaller the copper area, the less favorable become sector 

cables and circular cores should certainly be used for high 

tension cables if the copper area per core is less than 35 

square mm. 

CAPITAL INVESTED IN CABLES AND LOSSES IN DISTRIBUTION. 

Table 3 shows the average, actual ané@ percentage capi- 

tal outlay on cables, (including distributors and services), 

in groups of English electricity supply undertakings of 

various sizes, Few stations can show a lower expenditure 

than $60 per kw. on this item, while the proportional 

amount in small stations is from two to four times as great. 

Many of the largést undertakings now show very heavy 

expenditure on cables owing to the large amounts of energy 

distributed over considerable distances, sub-stations and con- 

Sumers and owing to the large spare feeder capacity pro- 

“vided in a number of cases. This spare capacity will soon 

be called into service and the proportionate outlay on the 

_ ¢able system will then fall to a moderate value. The corre- 

| sponding values of factors directly connected with the out- 

lay on cables are also ineluded in Table 3. 

many years ago, in the ealeulation of which, the actual 

mains input was compared with the units sold. (1) Ind. ¢. 

undertakings with batteries, the percentage loss in distribu- 

tion varied from 10 to 20 per cent and averaged 15 per 

cent. (2) In 7 a. ec undertakings with transformers, the 

distribution loss ranged from 10 to 40 per cent and aver- 

aged 25 per cent. 

CHEAPENING DISTRIBUTION, 
The generation and distribution of electrical energy is 

an industry which necessitates the locking up of huge 

amounts of capital and the latter is subject to comparatively 

rapid “wasting” by the Gepreciation and obsolescence of the 

equipment it provides. To improve the load factor of the 

supply station and thus increase the returns on the capital 

outlay, it is necessary to go into the by-ways and back 

waters of the supply area seeking every load which will 

justify the cost of its supply cable. 

There are many classes of load, (particularly in poor 

class residential districts), which will hardly offer an ade- 

quate return on the eapital cost of a standard distributing 

main and services and to meet such cases, many cheapened 

methods of distribution have been devised. Such methods, as 

applied to poor residential quarters, generally depend on the 

use of bare overhead supply mains and services or on the 

running of a common distributor through blocks of houses or 

tenements. In the supply of small or medium sized isolated 

power consumers, it is common to require a guarantee that 

the minimum annual payment shall cover the cost of lay- 

ing and maintaining the supply mains, and unarmored, 

lead-sheathed cables laid direct are sometimes used for 

cheapness. In such classes of lighting or power demand, 

economical supply can frequently be effected through tram- 

way trolley wires and the current density employed in the 

cistributors is often pushed to very high limits. Lighting 

supply from traction distributors is unsatisfactory unless 

automatic regulators are employed. Bare overhead dis- 

tributing mains are steadily becoming more popular in sub- 
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urban and inter-urban districts but they are unsuitable for 

use in town areas and in industrial localities where the at- 

mosphere is little more than a corrosive gas. 
High current density may most safely be employed in 

small, single conductor lines and in overhead wires or paper- 

laid cables. Bitumen cables are soon damaged by over- 

running. The load factor of the demand supply naturally 

determines the permissible current density. The higher 

the cost of current production the less profitable does it be- 

come to secure lighting loads at the cost of abnormal line 

loss. 

Carrying a single distributor through a block of houses 

economizes service, cables anc joints and places the latter 

under more favorable conditions. A less radical applica- 

tion of the same principle is the supply of two houses by 

a single service. In a number of cases, master meters have 

been installed on services, supplying a number of consum- 

ers who are then supplied at a certain fixed charge per 

lamp. Surface wiring on cleats—so largely used on the 

Continent, is gradually finding favor in this country and 

forms the final link in the cheapened distribution chain. 

Something more regarding the problem of recucing the 

cost of supplying small consumers will be said in the next 

section dealing with meters and supply tariffs. 

Design and Operation of Direct Current 

Commutating Pole Machines. 
(Contributed Exclusively to EKunotricAL ENGINEERING) 

BY FRANK E. FISHER, E. E. 

A Discussion of Operating Principles and Brush 
Adjustments for Commutating Pole Machines. 

CONOMY of floor space, increased efficiency, perfect 

commutation under all conditions of load and speed, 

large ranges in speed, close speed regulation in the case 

of a motor and close voltage regulation in the case of a 

generator, are some of the reasons for the development 

of commutating pole machines. Different companies use 

different names for this type of machine, one company 

ealling them interpoles because they are placed between 

the main poles, another calling them regulating poles be- 

cause they regulate speed or voltage, another company 

calling them commutating poles because they assure perfect 

communication. This latter is perhaps the most applicable 

name since the presence of perfect commutation is the most 

desirable feature of all. 

The general arrangement of a four-pole commutating 

pole machine is shown in Fig. 1, where it will be noted 

that the commutating pole pieces are placed midway be- 

tween the main poles. They have a narrow face and a 

winding of sufficient cross section to carry the full load 

current of the machine. The main pole windings are 

arranged and connected in the same manner as in a ma- 

chine not equipped with commutating poles. The commu- 

tating pole winding is connected in series with the arma- 

ture and bears definite relation to it. When the connection 

between armature and commutating pole winding is once de- 

termined this should never be altered. 

A machine without commutating poles can be reversed 

by moving the rocker ring a full pole pitch which reverses 

the armature with respect to the main field winding. In 

the instance of a commutating pole machine this must never 

be done, for in so doing the correct polarity relation be- 

tween the commutating pole and the armature is destroyed. 

Figs. 1 and 2 show the correct relation of the commutating 

poles with respect to the main pole pieces. The main pole 

and the commutating pole following in the direction of 

rotation should be of the same polarity in the case of a 

motor and of opposite polarity in the case of a generator. 

Now in order to reverse the commutating pole ma- 

chine, one of two methods should be used. Lither re- 

verse the field windings of the main poles, which may be 

either shunt, series or compound wound, or reverse the 

two connections, one of which goes to the armature and the 

other to the end of commutating pole winding. Often 

times the brushes are adjusted for one direction of rotation 

only. In the ease of a machine of this kind when it is re- 

wersed, it may be necessary to shift the brushes a very 

slight amount in the direction of rotation, that is, give 

them a slight generator lead. By generator lead is meant 

moving the brushes in the direction of rotation. 

The correct method of reversing a shunt wound com- 

mutating pole machine is shown in Fig. 5. A and B are 

the leads from the shunt field, and in the upper part of the 

diagram, B is connected to the line of a certain direction of 

1G.2 (107T0R 
COUNTER CLOGN ROTATION 

416./ MOo70R 

CLOCKWISE RoTaTiay 

Fic. 1. Commuratinc Pott Moror—C.Lockwiss RorTation. 

Fic. 2. Commuratina’ Pore Moror—CountTER 

CLOCKWISE ROTATION. 

FIG. 3 GENERATOR 
CLOCH WISE ROTATION 

HG# GENERATOR 
COUNTER CLOCK ROTATION. 

Fig. 3. CommutTatinc PoLE GENERATOR—CLOCKWISE Ro- 

TATION. F1a. 4. ComMmMuTATING PoLE GENERATOR— 

CountTER CLOCKWISE ROTATION. 



SEPTEMBER, 1913. ELECTRICAL ENGINEERING 391 
(Formerly Southern Electrician) 

rotation. To reverse the machine A is connected to the 
line and B is brought out as a terminal. 

In the case of a generator, the polarity of: the main 
poles with respect to commutating poles are just reversed, 
that is, the main pole and the commutating pole proceeding 
in the direction of rotation are of the same polarity. Figs. 
3 and 4 show the correct polarity for clockwise and coun- 
ter clockwise rotation when facing the commutator or front 
end of the machine. 

The commutating pole winding is connected in series 
with the armature and has a number of turns per pole 
sufficient to give a magnetic strength that will not only 
counteract armature reaction, but will actually reverse the 
eurrent in the coil when it is in the commutating zone. 
If we caleulate the total number of ampere turns per pole 
on the armature, the number of ampere turns on the com- 
mutating pole should be about 20 per cent more than those 
on the armature. 

SHINE 

SHUNT FLO 

Com PoLe Fio 

Com. Foe rio 
c 

MerHop or Reversing SHuNT WouND ComMu- 

TATING PoLE MACHINE. 

For mechanical reasons in the case of machines carry- 

ing larger currents, it is often times impossible to obtain 

just the proper commutating pole strength in ampere 

turns. For instance, you cannot wind six turns per coil and 

get a suitable arrangement of connections, but you must 

have either 5144 or 6% turns. If you use 51% turns the 

strength of the commutating pole will be too weak and the 

effects will be similar to that of a machine not equipped 

with commutating poles. If you use 6% turns on’ the 

commutating poles, its magnetic strength will be too great 

and in the case of a motor you may have racing or, surg- 

ing, and in the case of a generator a heavy over-compound- 

ing. To take care of this mechanical diffieulty, a shunt is 

connected to the terminals of the commutating winding, 

which takes up part of the current, thus reducing the num- 

ber of ampere turns, and as a result the magnetic strength 

to the proper value. This shunt is made up in a perman- 

ent form and is adjusted at the factory before the ma- 

chine is shipped to the customer, being placed inside the 

machine or under the terminal boards as the case may be, 

and properly insulated from grounds. 

By means of a double scale, low reading volt-meter 

having an approximate range of zero to 5 in each direction, 

or by means of a single scale volt-meter having a range 

from zero to 15, one ean readily check the strength of a 

commutating pole winding. Attach to the terminals of 

the low scale of the volt-meter a pair of leads, the op- 

posite end of which carries two pieces of German silver 

wire of approximately No. 15 gauge. ‘These two ends 

should be separated at a small distance by a piece of in- 

sulating material, either wood or fiber, and the two leads 

HuGs eb: 

should be tied together with tape or other insulating ma- 
terial forming what is known as a double pilot brush or 
explorer. If this explorer is placed on tke commutator 
while machine is running and is moved back and forth along 
the surface of commutator the place of no voltage or the 
neutral point can be found. If the explorer is moved 
away from the neutral the volt-meter will read to the right, 
the amount increasing as it moves farther from the neu- 
tral point. If the explorer moves to the left the volt-meter 
reads in the opposite direction. 

On a motor equipped with commutating poles there 

will be one no load neutral and the brushes on the machine 

should be set so that this comes approximately under the 

center of the brush. This is a different setting from that 

in the case of a machine not equipped with commutating 

poles, the full load neutral moves across the brush or is 

near the toe of the brush. The same effect occurs if the 

commutating pole winding is too weak. The position of 

neutrals having a weak commutating pole winding is shown 

in Fig. 6. The reverse occurs if the commutating pole © 

winding is too strong. The neutral goes toward the heel 

of the brush or gives the brush a motor lead under full 

load conditions. If the commutating pole winding is just 

exactly the right strength the neutral will not move from 

full load to no load. This condition is illustrated in Fig. 6. 

No LOAD AND 

1 FULL LOAD 
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COMTI T) 1G POLE 
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fIG @ 

Fig. 6. Posrrions or NrurrALs ror CoMMUTATING POLE 

WINDING. 

It has been found that if the brush is given a very 

sight motor lead as indicated at A Fig. 6, the operation in 

general is improved. On account of counteracting effects, 

a commutating pole machine of this type can be built with 

much weaker fields than in the ease of a machine not 

equipped with commutating poles. Taking advantage of 

this fact, the armatures are made with a large number of 
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face conductors, as a result of which the dimensions of the 

magnetic circuit are reduced; thereby giving a small ma- 

chine and one of light weight. 

Tf the commutating poles are of the proper strength 

they keep the electrical neutral from shifting under load, 

the brushes having the same relative position at no load and 

full load. The no load or light load current is small, re- 

sulting in an increased efficiency. As an example, a ma- 

chine without commutating pole, having a certain rating 

will have a weight of approximately 850 pounds and ef- 

ficiencies at various loads as follows: 14 load 67 per cent; 

Y% load 78 per cent; 34 load 82 per cent; full load 83 per 

cent; 144 load 83 per cent. 

A commutating pole machine for the same rating will 

weigh approximately 735 pounds and have efficiencies as 

follows: 14 load 75 per cent; 4% load 81 per cent; 34 load 

84 per cent; full load 85 per cent; 144 load 84.8 per cent. 

It will be noted that the efficiency of the commutating pole 

machine holds up considerably better on the light loads 

which is due to the fact that a large part of the losses on 

the commutating pole type are copper losses. 

Taking advantage of the fact that commutating pole 

machines can run on weak fields, large ranges in speed can 

be obtained, and we have what are known as adjustable 

speed motors. The machine is designed with a very strong 

field when running at slow speed and resistance is inserted 

in the field, thereby weakening its strength and causing the 

speed of the motor to increase. 

If the value of the field is reduced until the number of 

ampere turns on the main field is approximately one-half 

of that of the armature ampere-turns, successful opera- 

tion may be expected. If, however, under these condi- 

tions the commutating pole winding is a little too strong, 

“racing” may be encountered. By “racing” is meant surg- 

ing of the speed back and forth from low to a high speed, 

and a large inerease in the current consumption at every 

surge. 
A large motor lead on the brush when in a weak field 

condition will often cause the same effect as too strong a 

commutating pole. The first thing to do, therefore, with a 

machine that races at weak field is to move the brushes 

a slight amount in the direction of rotation, as it may be 

assumed that the commutating pole has been properly ad- 

justed at the factory. If this fails to correct the racing 

trouble, a small shunt may be put across the terminals of 

the commnutating pole. If the shunt is too large, that is, 

if it shunts out too much current from the commutating 

pole, the brushes will spark badly. If it shunts out too 

little current the racing effect will still be noticeable. The 

speed regulation of a commutating pole motor can be 

made very close, that is, a full load speed of a certain ma- 

chine having a speed range of from 400 to 1600 may be 

1600 rpm at full load and 1632 rpm at no load, or a change 

in speed only 2 per cent from no load to full load. As 

a matter of fact this can often times be made “flat,” that is, 
1600 rpm full load and 1600 rpm no load, but under these 

conditions unless the machine is large so that the field 

strength is large in proportion to the armature, the ma- 

chine is able to be unstable, or will race. Some machines 

may, however, have a rising characteristic, that is, the 

speed may rise as the load comes on giving us a full load 

speed 1600 no load speed of 1680, and still have no racing 

effect. This is probably due to brush setting, a strong 

field and a commutating pole winding that is slightly weak. 
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In the case of a generator a commutating pole winding that 

is too strong will give an over-compounding effect. If de- 

signed especially for voltage regulation, a shunt wound com- 

mutating pole machine can be made to operate almost ex- 

actly as a compound wound generator, not equipped with 

commutating poles. 

Commutating pole machines are very sensitive to the 

following adjustments: 

(a) The armature must be in the center of the mag- 

netic field. On engine type machines where the air gap is 

large, a displacement of 1/32-inch may put a strain on the 

shaft and bearings equal to approximately the weight of the 

armature. This de-centering of the armature will cause 

an unbalanced magnetic cireuit, and may produce bad 

commutation, poor speed regulation, or a large falling off 

in voltage under load. 

(b) Brush Spacing. It is absolutely necessary that the 

brushes on a ecommutating pole machine be equal around 

the periphery of the commutator. In the case of a four-pole 

machine brush spacing ean be very easily checked by plac- 

ing a strip of paper around the commutator and dividing 

it into four equal parts. The toe of each brush should 

come exactly on this mark. A brush which is 1/32-ineh out 

of space will cause very bad effects on the commutation 

or regulation of the machine. Sometimes sparking will 

oecur at this one brush or at different brushes. 

(c) Brush Setting. A commutating pole machine is 

very sensitive to brush position. In the ease of an adjust- 

able speed motor, for a range in speed of about 4 to 1, a 

movement of the brushes 1/32-inch in the direction to give 

motor lead may cause the machine to race. It will cer- 

tainly cause it to increase in speed by a larger amount than 

is ordinarily expected. For instance, in the ease of a 10 

horsepower motor running from 400 to 1600 rpm, 1/32-inch 

inerease in motor lead causes the full field speed to raise 

from 400 to 405, while at the high speed, the increase in 

speed is much greater. With the same field strength, the 

speed raises from 1600 to 1750, and the machine is not 

stable. 

(d) Brush Fit. Brushes on commutating pole machines 

should be sanded in carefully, and be sure that they fit the 

commutator surface entirely across the face. Never use 

emery paper on a commutator or on brushes. The sand 

paper should be drawn in the direction of rotation and a 

pressure should be exerted on the brush with the hand un- 

til approximate fit is obtained. Two or three finishing 

strokes of the sand paper should be given with no pres- 

sure other than the normal brush tension, care being taken 

to keep the sand paper close to the surface of the commuta- 

tor. 

(e) Pole Space. Main pole pieces and commutating 

pole pieces should be very carefully spaced around the 

periphery of the commutator. A twisted pole or a pole 

that is 1/16-inch out of mechanical space will cause bad 

commutation or cause heating. 
(f) Too Light Brush Tension. A good value of the 

tension on a brush is about 144 to 14% pounds per square 

inch, that is, on a brush one inch square, a spring bal- 

ance should record about 1144 pounds, while under a brush 

having eross section of 1 x %-ineh the balance should 

record one-half of this amount, or about 10 ounces. 

(¢) Brush Binding in the Holder. Sometimes the 

wrong grade of brush or an overload will cause the com- 
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position of the brushes to be impaired and some of. the 

binder will come out of the brush and cause it to stick 

in the holder. Such cases should be carefully investigated 

and the brush cleaned and ground off slightly on the side 

if it is found that it is simply a swelling of the brush and 

not a loosening of the binder. 

(h) Dirty Commutator. This may be due to the binder 
in the brush or the grade of the brush being such that the 

brush is picking up copper and that it does not fit the com- 

mutator properly. 

(i) Rough Commutator. This can be noted by holding 

a pencil on the brush while machine is running. If slight- 

ly rough use a piece of coarse sandpaper and a block of 

wood to smooth it up. If this does not correct the rough- 

ness use a piece of sand stone. As a last resort take the 

armature out of the frame and take a light eut over the 

commutator with a fine feed, using a diamond point tool 

and running at such a speed that the copper does not 

drag over from bar to bar. Finish commutator surface 

with sand paper, being sure it is running true in the lathe 

so that the commutator will not run eecentrie when turning 

in its own bearings. Never use emery paper. 

(j) High Mica. Often times the mica between the bars 

of a commutator will be hard or have hard spots in it so 

that it does not wear away even with the copper. 

times this ean be reduced by sanding. On a high speed 

machine it is often advisable to undereut the mica between 

the bars about 1/64-inch. The space formed by. the under 

cutting should be cleaned out frequently. 

(k) Broken Commutating Pole Shunt. If for any rea- 

son the shunt to a ecommutating pole winding is broken or 

short circuited a motor may race or a generator may be 

eompounded more than the specified amount. 

(1) Grounds in the armature, commutating pole, or 

main pole winding may produce bad commutation. Grounds 

can be located in the usual way by means of a lamp or 

magneto by trying each cireuit out separately. 

Until recently no one would have thought of building 

a 125 horsepower motor for a range of speed of from 600 

to 1800. Yet such a motor has been built and is in sue- 

cessful operation in a pump factory operating at various 

speeds for testing pumps. This particular machine has a 

very close speed regulation for a speed of 1800 rpm with 

a 125 horsepower load and a no load speed of 1810 rpm. 

The customer desired this very close speed regulation and 

on account of the nature of work would not require a re- 

versible motor. When the machine is operating in the re- 

verse direction the brushes have to be moved about a bar 

and one-half on the commutator in direction of rotation. In 

order to obtain this close speed regulation and to prevent 
machine from racing, the machine is designed with a 

slightly strong commutating pole winding and it is un- 

derstood from the customer that it will never be loaded be- 

vond 135 horsepower at weak field, which corresponds to 

a speed of 1800. 
Ratings of 10 horsepower, 600 to 2400 rpm; 40 horse- 

power 500 to 1500 rpm; 50 horsepower 500 to 1000 rpm; 

100 horsepower 500 to 1000 rpm, ete., are now quite com- 

mon. 

Another field for commutating pole motors is that of 

high speed machines having no variation in speed, such as 

motors for-driving centrifugal pumps, turbine blowers, ete. 

Machines running at 100 horsepower 1800 rpm; 75 horse- 

power 3000 rpm; 10 horsepower 4000 rpm; 15 horsepower 

Some- 

3500 rpm, to 4000 rpm, etc., are not exceptional eases, but 
are quite frequently found at present. In these machines 
the iron losses or the losses in the armature due to hys- 

‘terisis and eddy currents are the losses that give the most 

trouble. The fact that a commutating pole machine ean 

work on a very weak field, thereby reducing the magne- 

tism that must go through the armature, affords an advan- 

tage that is obvious. Another field for this type of ma- 
chine is elevator work. An elevator motor is subject to 

very sudden and severe overloads. If the commutating pole 

winding is properly proportioned in design, it is almost 

impossible to make the machine commutate badly. Often 

times elevator motors are thrown directly on the line and 

the controllers are set to operate very rapidiy, producing: 

a large inrush of initial current, which on an ordinary 

machine would cause vicious sparking. The writer has 

thrown a 10 horsepower 1000 rpm shunt wound machine 

equipped with ecommutating pole windings directly on a 

500 volt line. The initial inrush of current was equivalent 

to 40 horsepower and there was no sign of sparking or evi- 

dence of distress of any kind in the motor. 

Along this same line this type of machine is used for 

erane and hoist work where the load is sometimes sufficient 

to stall the machines. | 

Commutating poles are used to great advantage in the 

ease of turbo-generators. The high speeds that are neces- 

sary to produce the great economy claimed by turbine 

manufacturers has made the problem of direct current 

turbo-generators very difficult. The high speeds causing 

ithe commutator to run out of true have made necessary the 

addition of steel shrink rings. The high frequency of 

commutation and the resultant high reaction voltage makes 

commutation very difficult. 

As the commutating pole machine has practically solved” 

commutating troubles and mechanical difficulties have been 

greatly overcome, turbo-generators having a rating of 

300 kilowatts at 1500 rpm are in successful operation. 

Three-wire types of turbo-generators having ratings of 

35 kilowatt at 2500 and 25 kilowatt at 3500 rpm are now 

quite common. 

Philadelphia to Install Large Tubo-Alternators. 
President J. B. McCall of the Philadelphia Electric 

Company, has recently ordered two huge turbo-alternators 

to take eare of the rapid increase in the business of his 

company. The eapacity of the generators will be respective- 

ly 35,000 and 30,000 kilovolt-amperes. The largest unit 

has an equivalent capacity of 46,666 horsepower. The de- 

tails of each of these turbines are approximately the same— 

length 65 feet and net weight 1,200,000 pounds (about 600 

tons). 

It is interesting to note that the total station capacity 

of the company ten years ago was not as great as the 

capacity of this largest machine. 35,000 kilowatts repre- 

sents, roughly, the capacity suflicient to furnish service to 

a connected load of over a million lamps, which is a larger 

electrical demand than is found, at the present time, in all 

but a few of the largest cities in the country. The per- 

formance of these huge turbines will be viewed with a great 

deal of interest by the electrical industry throughout the 

country. 

Tt will be necessary to construct a new generating station 

joining the present main generating station of the company 

located at Christian street and the Sehuylkill River. 



Inspections and T estson Electrical Machinery 
(Contributed Exclusively to KLEcTRICAL ENGINEERING). 

BY HUGH T. WREAKS AND R. L. SHEARER, OF T. E. I. BUREAU. 

Section 4. Tests on Induction Motors. 

NDUCTION motor tests consist of excitation, impedance, 

torque, normal and overload heat runs. Both excitation 

and impedance are important tests on induction motors. — 

EXCITATION TEST. 

After wiring the machine and ready to start the test, 

close all switches and with the exciter of the generator from 

which the motor receives its supply, bring voltage up 

slowly until the motor starts and reaches normal speed. 

The amperes and volts in the different phases should be 

read and any unbalancing discovered. The end-play of the 

motor should be inspected as a slight pressure against one 

side will change the friction load and give an incorrect value 

The motor should be run for some time be- 

fore this test is made to reduce friction loss. 

The speed of alternator from which motor receives its 

source of supply must be held constant during this test. 

Two wattmeters are used, the current leads and voltage 

leads being brought up to meters. In a three-phase motor, 

phase (1) would be connected on the current coil of watt- 

meter and the pressure (voltage) coil of wattmeter across 

(1) and (2). On the other wattmeter the current coil is on 

phase (3) and its pressure coil between (2) and (3). With 

both meters reading in a positive direction, open one of the 

phases containing the current coil of the wattmeter and ob- 

serve the other wattmeter. If the needle drops below zero 

on the scale, the meter reads negative. If the needle drops 

to some value above zero the meter reads positive. Repeat 

this to determine the readings of the other wattmeter. About 

125. per cent normal voltage should be used for the first 

reading. Volts, amperes, watts and speed of generator and 

motor should be read. The volts should then be decreased 

in steps so as to obtain about 25 readings down to 15 per 

cent of normal volts. Here the conditions are no longer 

stable. The wattmeter with a negative sign will read less 

than the other and become still less until it reaches zero, 

when the sign changes. When it becomes positive the eur- 

rent leads must be changed. = 

to the core loss. 

Two important points on an excitation curve are the 

watts at normal voltage and friction watts. These points 

determine the per cent core loss of the motor. Several read- 

ings, a few volts apart, should be taken on each side of nor- 

mal voltage. In plotting the curve use volts as abscissa 

and the algebraic sum of watts as ordinates. As the lower 

points on the curve or friction readings are approached 

many readings should be taken. 

IMPEDANCE TEST. 

The rotor is blocked in a certain position, say mark (1). 

Switches are then closed and the impressed voltage in- 

creased gradually until normal amperes are obtained. Read 

volts and amperes on all phases, to be sure that no unbal- 

ancing occurs. Hol dthe same voltage as at position (1); 

and move rotor to a position (2) and read amperes. This 

is repeated for at least eight different positions. The rotor 

is then blocked at the position that gives average value of 
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current. Amperes are then increased until at least 150 

per cent normal amperes are obtained. Read amperes, 

volts and watts; about eight readings should be taken be- — 

tween zero and 150 per cent normal current. In plotting 

the curve use volts as abscissa, and amperes and the alge- 

braic sum of watts as ordinates. 

TORQUE TEST. 

Torque is usually taken with a spring balance, a break 

lever being clamped around shaft or pulley. The size and 

length of lever used depends on the size of motor; that 

length is selected which will give a maximum reading at 

one-half the full capacity of the spring balance used. Let 

the point of attachment of spring balance to lever arm be A. 

Then the length of the lever arm is the distance from center 

of shaft to 4. On the frame of the motor should be a mark 

B, and on the brake, just over the shaft a pointer C. The 

lever arm is then raised until A is the same distance from 

the floor as the center of the shaft of motor, and C is on 

mark B. If the weight of the lever arm is not sufficient to 

overcome the friction of the bearings and turn the rotor 

around until the end of the lever touches the floor, add a 

weight to lever arm below 4A, calling this weight X. Pull 

the spring balance up until C is on mark B, when a line 

from the center of shaft to A is parallel to the floor on 

which motor stands and the point A, which is the lower 

extremity of the spring balance makes an angle of 90 de- 

grees with the center of the shaft. All readings should be 

taken with lever arm in this position. Raise the lever arm 

by pulling vertically on the spring balance till C passes 

the mark B, at the instant of passing take a reading of 

spring balance. Call this reading X plus Y. Let the lever 

be raised until the pointer is some distance beyond mark B. 

Then lower the spring balance and let the lever fall to the 

floor, reading the balance when C again passes the mark B. 

Call this reading X-Y. The lever arm should be moved 

slowly and three or four readings should be taken. 

Now close line switches and increase the amperes to 

twice the normal and take readings as just described. Also 

read volts and amperes. Call X plus Y plus Z the reading 

obtained as C passes mark B as the lever goes up and that 

as it comes down with current released X-Y plus Z. Z rep- 

resents the torque. 

The torque at one foot radius at normal voltage equals 

normal voltage squared divided by volts read, times torque 

Z times length of lever arm. 

Normal load heat run consists of running a motor at nor- 

mal voltage and current until temperatures on the motor are 

constant, then shutting down and placing thermometers on 

the various parts of motor revolving parts, ete., so as to 

get the final temperatures. Overload heat run is the same 

as normal load heat run except that the current of motor is 

above normal and test is run usually for two hours before 

being shut down and temperatures are taken. 

We have now covered the usual tests on A. C. and D. C. 
transmission machinery with the exception of transformers, 

which we will take up in a later article. 
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Convention of the Southeastern Section of 
N. BE. L. A. | 

On Thursday morning, August 14, a large delegation of 

Southern central station men assembled at Macon, Ga., and 

formally opened the first convention of the Southeastern 

Section of the N. EK. L. A., organized last February. As 

already explained in detail in past issues of ELEcrricaL 

ENGINEERING, this section is an expansion of the old Geor- 

gia State Section, representing the central station interests 

of the states of North and South Carolina, Georgia, Florida 

and Alabama. Hach of these states was well represented 

at the convention and telegrams from other members 

showed a special interest in the work, some being prevented 

from attending at the last minute and others hindered by 

some other good reason. As it was the attendance included 

nearly 200 members and guests, 150 of which number were 

employed by central stations or directly interested in the 

work. From the standpoint of actual work done, interest tak- 

en in the subjects discussed and attendance at the sessions, 

the meeting earned the name of a “working convention” and 

clearly showed that the organization now has a very bright 

future. Presided over as it was by President Deal, a 

vice-president of the National organization and honored by 

the presence of the National Secretary, Mr. T. C. Martin, 

the work of the first convention of the Southeastern Section, 
the largest territorial division of the parent body, was 

ushered into the pages of association history in no ordinary 

manner. 
First Session—Technical. 

The Thursday morning session was called to order at 10 

o’clock and the members welcomed to the city by Judge 

Augustin Daly speaking for Mayor John T. Moore, of 

Macon. This address was followed by the address of the 

president, E. C. Deal, vice-president of the Augusta-Aiken 

Railway and Electric Corporation, an abstract of which 

is found elsewhere in this issue. Following this address the 

report of the membership and finance committee was pre- 

sented by T. W. Peters, of Columbus, Ga. This report 

showed a section membership of 220 as follows: Class A 

58; class B 134; class D 2; and class E 26. The finances 

were reported in excellent condition with a balance over 

the expenses of the convention of about $300. 
President Deal’s Address. , 

President Deal prefaced the remarks of his address by 

an appropriate review of the formation of the Georgia sec- 

tion and its expansion into the Southeastern section, cover- 

ing the states of North and South Carolina, Georgia, Flor- 

ida and Alabama, mentioning the fact that this territory is 

in many respects second to no other section of the country 

in the development of electrical business. He showed how 

consolidations, construction, reconstruction, and reorganiza- 

tion of new and old properties has been so rapid as to em- 
phasize the necessity of an organization to aid in securing 

proper legislation and promote intelligent public policies. 

The address was made up of a number of carefully 

framed constructive suggestions for the beneficial develop- 

ment of association work and the overcoming of duplication 

of effort in cases where member companies are also mem- 

bers of other organizations, mentioning the work of the 

national association. These suggestions included the ap- 

pointment of a committee to take up the matter of determ- 

ining the work of the Southeastern Section, special consid- 

eration being given to a possible section to handle electric 
railway affairs, perhaps working in conjunction with a pro- 
posed Southern Section of the American Electric Railway 
Association. 

President Deal quoted a prediction of a president of the 
N. E. L. A. of 10 years ago, in which it was stated that the 
importance to be placed on commercial matters would in 5 
years equal engineering considerations. He showed how this 
has in a large measure come true and the part played by the 
N. E. L. A. in furthering the cooperation of central stations 
and electrical manufacturing companies. He believes that 
affairs relating to matters of legislation, labor problems, 
rate making and public policy can be standardized through 
association work if the proper spirit of responsibility for 
the Southeastern Section progress is exhibited by all South- 
ern companies. The benefits of association work, he pointed 
out, are much greater for the small than for the large com- 
pany, and their affiliation should be encouraged for the 
upbuilding of the industry. 

K. C. Deat, Rerirtnc Prestent or SouTHEASTERN SxEC- 

TION, N. E. L. A. 

The subject of legislation, President Deal discussed, 

showing how laws in one state, detrimental to the public and 
company, should interest companies in neighboring states. 
In this connection he referred to labor agitators, stating 

that often unfavorable legislation can be prevented through 

association efforts, an effort due the public, labor and mem- 

ber companies. Laws regarding commissions should like- 

wise be considered and framed to conform to some standard 

fair both to the industry and the public. At this point he 

said: “For one state to grant only very limited term fran- 
chises under burdensome restrictions and another, possibly 
a neighboring state, to grant a perpetual franchise without 
restrictions; for one state to reserve the right to fix and 

change the rate of charge for service rendered and for an- 
other state to empower another municipality to make any 
rate it may see fit and to change same when and as it 
pleases, cannot but injuriously effect the stability of the 
industry from the standpoint of the investing public.” A 
committee on legislation was Mr. Deal’s suggestion, com- 
posed of a member from each state, to gather and dissem- 
inate data on legislative matters in the territory to the 
member companies. By a prompt refutation of unwar- 
ranted charges by newspapers, by voluntary publication of 
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facts, by fair rates and by straightforward dealings, much 

unfavorable publicity ean be avoided. In this regard Pres- 

ident Deal suggested a newspaper committee to receive 

newspaper clippings from member companies of special in- 

terest to the industry or any.member company, this infor- 

mation to be held available for reference. 

In regard to municipal agitation, Mr. Deal called at- 
tention to the unsuccessful nature of most schemes, especial- 

ly those backed by the so-called reformer. 

On the subject of rates for light and power, mention 

was made of the gradual downward trend in spite of the 

fact that wages and cost of supplies to the companies are 

increasing. President Deal emphasized the necessity of a 

wise consideration of the effect of rate changes on neighbor- 

ing companies. He recommended the appointment of a 

committee on rates to investigate new rate methods, gather 

data on rates in the South and make recommendations to- 

ward standardization of same. 

In concluding his address, Mr. Deal emphasized the need 

of adopting a broad, liberal and cooperative policy in re- 

gard to the labor situation, a perplexing problem confront- 

ing the industry at all times. With a view to this end he 

recommended appointment of a committee on labor condi- 

tions to report at the next convention. 

The first paper of the Thursday morning session on 

“Outdoor Transformers,” by A. D. Fishel, of the Westing- 

house Electric and Mfg. Co., was read by E. A. Thornwell, 

of the Atlanta office of the same company. 

follows: 

OUT-DOOR TYPE TRANSFORMERS FOR LIGHT AND FOWER 

DISTRIBUTION. 

In a paper on this subject conditions and requirements of 

present day distribution systems were taken up and the charac- 

teristics of the types of transformers developed for this service. 

Safety, reliability of operation, high economy of operation and 

durability of distributing transformers were named as prime 

requisites, it being essential that types up to 22,000 volts now in 

‘he distribution class, be designed for the same service as formerly 

expected of the 2,200-volt class. Among other transformer char- 

acteristics that are given more attention at the present time, are 

the copper losses because of the higher average load factor on 

distributing systems, due to advanced central station engineering, 

as well as to the improved load factor caused by the rapid 

growth in heating appliances and motor driven devices in resi- 

dence communities; the importance of low exciting currents in 

distributing transformers in determining the lower cost of dis- 

tribution, better feeder regulation and permitting maintainance of 

higher feeder power factors; points of mechanical design and 

construction as for example, the obtaining of light weight trans- 

formers so built that they can be handled most economically and 

to best advantage by the linemen as well as impose minimum 

strain upon the poles. 

The 2,200-volt class distributing transformers still form the 

major portion of outdoor transformer installatious. In the gen- 

eral design of the single-phase transformer for this service some 

modifications have been incorporated into the distributed shell 

type of construction tending towards further development of 

characteristics. These improvements have been especially with 

regard to the materials and methods used in winding and insu- 

lating the coils. The insulation of this type consists of the in- 

sulation between turns and layers of the winding, between high 

and low tension windings and between windings and metallic 

parts of the transformer. The insulation between turns is rela- 

tively easy because the normal stress between turns is very low, 

usually not more than three or four volts. Care must be used to 

protect against abnormal electrical stresses as well as the 

mechanical stresses of winding, and as a result the insulation 

strength between turns is usually several thousand times the 

normal voltage stress and many times the maximum commercial 

test that can be applied after the transformer is assembled. With 

regard to the insulation between layers of the winding a suffi- 

cient number of coils is provided so as to keep down the voltage 

stress between layers to a very low figure. 

‘The insulation between the high and low tension windings is 

of prime importance in a distributing transformer in order to 

obtain a sufficient factor of safety as well as proper durability. 

An abstract 

Unless the low tension system is thoroughly grounded, a break- 

down between the high and low tension windings of such a trans- 

former may result in serious damage to the property of the con- 

sumer as well as to that of the central stat’on in addition to the 

life hazard that is imposed. As an advancement over the hand,- 

wound mica shield with its resultant lap joint, there have been 

developed for this service, continuous insulating tubes of high 

dielectric strength, which take up a very small amount of space 

and have considerable mechanical strength. This insulating mater- 

ial is called micarta and a solid barrier of this type provides in- 

sulation as effective mechanically as electrically, at the corners 

as along the straight parts of the winding and one that gives 

uniform appearance to the coils and maintains them in the proper 

relative position without warping. 

As insulation between the high tension winding and the ground, 

channels of micarta insulation are provided over the ends of the 

high tension coils where they pass under the iron of the dis- 

tributed shell type magnetic circuit. The insulation from tte 

inner low tension winding to the ground is by the use of a 

micarta tube, made without mica, which encloses the middle leg 

of the magnetic c‘rcuit and whico results in uniform insula- 

tion as well as permits proper inspection of che coil insulation 

when it is removed from the winding form or mould. 

To permit the modern distributing transformer to carry a lib- 

eral overload as well as make it more weatherproof, the com- 

plete transformer unit consisting of the coils, magnetic circuit 

and end frames, is impregnated with a moisture-repelling, oil- 

proofed, insulating compound. 

The distributing transformers for the higher voltages neces- 

sarily present some constructional differences “rom those of the 

standard 2,200-volt pole type transformers, but in general the 

materials and methods that have been proved to give safety and 

durability in the 2.200-volt class, have been adapted for the 

higher voltages. The coils of these higher. voltage, single-phase 

transformers are of the core type with proportions especially suit- 

able for high voltage transformers of relatively small capacity. 

Transformers of the types referred to above are now built in 

sizes to include 100 Kva units, for the use of relatively larger 

size distributing transformers has increased consiaerably so that 

during the past few years, a very large number of transformers 

of the 75 and 100 Kva sizes for all voltage classes have been in- 

stalled. These transformers have the same general construction 

as the smaller size, pole type, distributing transformers except 

that they are normally mounted in corrugated sheet-iron, cast-in 

tanks, so that a sufficiently large radiating surface is obtained 

together with the light weight per unit of capacity essential 

with such larger capacity transformers if they are to be installed 

on cross-arms or readily mounted upon platforms. 

With small capacity, high voltage transformers, the three-phase 

transformer may show up considerably better from the stand- 

point of price and performance as compared to three single-phase 

transformers of the same total capacity. On the other hand, the 

single-phase transformer may have a lower initial cost in that 

only one unit may be furnished at the start and then additional 

units for polyphase connection added when the load is built up in 

the new territory, so that in this respect the single-phase trans- 

former is more flexible. Again, three-phase power can jbe fur- 

nished with two single-phase transformers connected in open 

delta and the third transformer may be added to close the delta 

when the load increases. On the standard voltage classes, three- 

phase transformers of small capacity do not represent much say- 

ing over the single-phase because of the advanced stage of de- 

velopment of the single-phase 2,200-volt class and other trans- 

formers, due, to their extensive use. However, the determining 

feature will usually be the question of flexibil‘ty, which is dis- 

tinetly in favor of the single-phase transformer except in the 

standard voltage -lasses for larger central stations where there 

are a sufficient number of transformers carried in stock and 

large enough variety in power consumers to offset the advantage 

in the flexibility of the single-phase transformer. This may be 

true for the average central station serving an urban population 

of over 100,000. : 

The first paper was diseussed by H. L. Wills, transmis- 

sion engineer Georgia Railway & Power Company, Atlanta, 

Ga.; E. P. Peck, Asst. Electrical Engineer of same com- 

pany; C. M. Young, Columbus Power Co., Columbus, 

Ga.; J. O. Hardin, Georgia Railway and Power Co., Atlan- 

ta, Ga..; and L. A. Magraw, Central Georgia Power. Co., 
Macon, Ga. 

Mr. H. L. Wills mentioned the increasing use of volt- 

ages higher than 2200 in distribution systems enlarging the 

radius economically served and permitting use of small 

transformers for local loads. He mentioned 20 miles as 
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a radius from a distribution center that can be served by 

a 22,000 volt system of feeders. He said that the 2200-volt 

transformer is fairly well protected from lightning by the 

use of standard types of arresters now available, however, 

the problem is not yet solved for these low voltages. With 

increase of voltage the troubles do not seem to inerease and 

proper precautions and arrangements provide satisfactory 

lightning protection at the higher voltages. The most an- 

noying troubles in regard to transformer protection seem to 

be high frequency disturbances. For pole top mounting for 

small customers, Mr. Wills suggested a 3-phase trans- 

former with wattmeter transformers all self-contained. 

kK, P. Peck, of Atlanta, Ga., in discussing design of dis- 

tributing transformers emphasized the insulation protection 

against break-down from primary to secondary, thus avoid- 

ing accidents and fires. Next in importance he placed 

ability to stand rated load continuously and in addition con- 

siderable abuse from overload before destruction and inter- 

rupting service. Even when records of loads on individual 

transformers are kept an overload must be carried until 

time permits relief after discovery. Efficiency and reduced 

losses were next mentioned, high efficiency and low losses 

making available salable power. Importance of regula- 

tion at times of heavy load was also mentioned. Mr. Peck 

believes some changes should be made in present transform- 

ers to enable them to withstand high frequency strains, 

stating that present designs have an internal ‘insulation to 

withstand a voltage. sufficiently high to jump from the leads 

to case only when such is of normal frequency. He men- 

tioned unusual cases of- damage to instruments on systems 

with grounded secondaries, due to lightning, and has under 

investigation conditions causing same. 

C. M. Young, of Columbus, took up the question of 
transformer regulating taps suggesting a standardization 

of same, both as to number and percentages of voltages pos- 

sible through their use. He referred to the numerous grades 

of oils specified by manufacturers for different apparatus, 

stating that facilities were not usually provided in the 

average station for handling such to advantage and suggest- 

ing that one or two grades would facilitate storage of oils. 

He referred to lightning troubles in his section, emphasizing 

the need of cheap but efficient lightning protection for 

cheap loads. 

J. O. Hardin, in referring to lightning troubles and 
transformer protection, explained the low electrostatic ca- 
pacity of small 22,000-volt transformers, and the high elec- 

trostatic capacity of the shell types. He said that choke 

coils tend to inerease the danger of a transformer destroy- 

ing itself when hunting within the transformer takes place. 

He recommended horn gaps as protection against high volt- 

age transients and urged the development of protection 

against low voltage high frequency disturbances. He also 

suggested use of the compression chamber type of lightning 

arrester for connection at distributing transformets of 2300 
velts. 

The next paper on “Regulation of Hydro-Electrie Trans- 

mission Lines,” was read by the author, E. P. Peck, of 

Georgia Railway & Power Company, Atlanta, Ga. An ab- 
stract of this paper follows: 
REGULATION OF HYDRO-ELECTRIC TRANSMISSION LINES. 

The paper on the above subject took up the regulation of 

transmission lines and feeders, the author pointing out that the 

regulation of a high voltage line is dependent on the resistance, 

reactance and capacity of the line, and that these factors vary 

with the length of the line, the size of the wire, material of the 

wire, and the spacing between lines. The resistance and react- 

ance both cause the voltage drop to increase with the load. The 

capacity of the line tends to enutralize the reactance, and make 

the voltage higher at the receiver than it would be if capacity 

was not present. In long high voltage lines, voltage at the re- 

ceiver may be several thousand volts higher than at the gene‘ator 

if there is no load on the line. This is because the capacity of 

a long line at high voltage allows a charging current which leads 

the generator voltage, the effect of the leading current being to 

raise the voltage along the line exactly opposite to the effect of a 

lagging current which lowe s the voltage along the line. 

There are several methods of calculating these problems, the 

most common of which are probably the trigonometrie and the 

convergent series. In making these calculations it is necessary to 

assume a temperature for the wire and the power factor of the 

load. The change in power factor from that assumed is liable to 

make a considerable error in the result. This being the case, 

exact calculations are seldom worth while, and any formula giving 

close approximations may be used with good results. The power 

loss on a transmission line may be very different from the yolt- 

age loss. With some sizes of wire, and low power factors, the 

power loss may be a larger per cent than the voltage drop. 

Power loss calculations are comparatively simple*to make, and 

for this reason they are often used in place of the voltage drop 

calculations, although the difference between the two may amount 

to several per cent. 

If several sub-stations are fed from widely distant points, on 

a long line, quite a problem is presented in keeping a given con- 

stant voltage on feeders from these sub-stations all along the line. 

Regulators of the Tirrill type or their equivalent are advisable 

in the plant. These may be set to keep either a constant bus-bar 

voltage or a constant voltage neur the main sub-station, The 

transformers in the sub-stations should have voltage taps which 

should be connected to give the required secondary voltage, when 

the primary voltage is at its average value. Feeder regulators 

with automatic contact and rapid moving parts may be used on 

the out-going lines to take care of both variations on the high 

voltage line and drop in the feeders. The apparatus is adequate 

if conditions are not very severe, but in many cases the capacity 

effect of a line is so great that it-must be very largely neutralized 

before any approximation to constant voltage can be obtained. 

This is best done by installing large synchronous condensers at 

the receiving end of a line, whieh are equipped with Tirrill regu- 

lators set to keep a constant voltage at that point. The con- 

denser will supply either a lagging or a leading current to the 

line, and will supply its current in just the proper manner ‘o 

maintain a constant voltage. 

The question of lightning arrester protection was mentioned in 

the paper since *he discharge of lightning arresters has an effect 

on the line voltage. The author stated that the aluminum lightn- 

ing arrester, as now made with charging resistance, will operate 

with a small line disturbance, and that the horn gap arrester 

with series resistance is more or less effective, but it will some- 

times cause a dip in vyoltage when discharging. The dead 

grounded horn gap arrester is undoubtedly effective at times, 

but disturbances produced in the line voltage are very often ex- 

tremely severe. 

The discussion on Mr. Peck’s paper was taken part in 

by C. M. Young, Columbus Power Co., Columbus, Ga.; 

L. A. Magraw, Central Georgia Power Co., Macon, Ga.; O. 

H. Caldwell, Electrical World, N. Y.; G. K. Hutchins, 

Columbus Power Co., Columbus, Ga., E. H. Bussey, General 

Electric Co., Atlanta, Ga.; and H. L. Wills, Georgia Rail- 

way & Power Co., Atlanta, Ga. 

C. M. Young, of Columbus, Ga., explained a possibility 

of the interconnection of the hydroelectric systems of the 

South and the consequent need of good regulation and com- 

munication facilities for the transmission systems. He ex- 
plained a system of recording line insulator troubles and 

localizing of same through marking the particular towers 

effected on a map of the system and further noting by a 

simple scheme the particular insulators broken. 

L. A. Magraw, of Macon, Ga., took up the regulation at 

points of distribution and the use of the synchronous con- 

denser. He. believes that station protection is now well 

provided for and that greater line protection is needed. 

E. P. Peck, of Atlanta, Ga., referred to {he use of horn 

gaps in series with graded conerete resistance columns, the 

horn gaps set to take the dangerous voltage and the concrete 

resistance to limit the power current. 
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G. K. Hutchins took up protection from standpoint of 

customer emphasizing need of adequate line protection and 

against the interruption of service. 

H. L. Wills discussed transformer taps, stating that they 

were not especially good except under certain known condi- 

tions. He made the point that transformer oil should stand 

a break-down test of 50,000 volts. Wireless communication 

between generating and substations was also suggested. 

H. E. Bussey, in discussing transmission regulation, 

mentioned the use of feeder regulators for lighting service, 

stating that size and relative cost depend on constancy of 

voltage to be maintained. Voltage variation on operation 

of induction motors shows up in the torque, efficiency, the 

heating and speed. Mr. Bussey regards 10 per cent varia- 

tion in voltage at no load and full load the maximum for 

transmission lines. For transmission lines of from 50 to 

150 thousand volts, over long distances, the use of synchron- 

ous condensers at the receiving end of the line, equipped 

with Tirrill regulators, is important and necessary for con- 

stant voltage. 

Second Session—Address by T. C. Martin. 

At the evening session on Thursday at 8:30 o’clock, T. 

C. Martin, executive secretary of the National Electric 

Light Association of New York City, gave an address on, 

“Advantages of Membership in the N. E. L. A.” Mr. Mar- 

tin prefaced the remarks on his subject by a brief review of 

the conditions at Dayton, Ohio, after the flood during the 

past spring, stating the central station now has connected 

a larger load than before the flood due to the connection of 

a large number of customers previously operating isolated 

plants, which plants were damaged beyond recovery by the 

water and fire. 

In regard to the condition of the industry and the prog- 

ress of certain sections, Mr. Martin’s remarks were re- 

plete with facts and data, characteristic of his annual N. E. 

L. A. progress report, now considered a masterpiece of lit- 

erature referring to the electrical business. He referred 

to the N. E L. A. as having around 13,000 members, located 

in the United States and Canada. There are now three large 

territorial sections, 18 state and 45 company sections with a 

membership of 9,000 officers and engineers. At present the 

N. E. L. A. membership represents 90 per cent of the capi- 

tal invested in the industry totaling some 2.5 billion dollars 

on which is annually earned 450 million dollars. Thus 10 
‘per cent of the capital invested in the lighting and power 

industry is represented by municipal plants, and says Mr. 

Martin, good authorities believe the data of the next census 

will show this figure dropped to not more than 5 per cent. 

Mr. Martin took up the work of the association in in- 

vestigating rates, mentioning the publication of the rate re- 

search bulletin by the Rate Research Committee. The value 

of the question box was also explained and the help the 

small company can secure from it. A Lecture Bureau is 

now established with some 50 lectures with lantern slides 

available, discussing educational topics. 

The association is doing much for the betterment of the 

entire industry along broad lines, it is cooperating with 

other associations and engineering bodies, with the A. I. 

E. E. in the investigation of electrolysis and the National 

Electric Code. It is having a good influence on the labor 

situation through its welfare work, sick benefit and pension 

systems and profit sharing schemes. 

Looking into the future of the work Mr. Martin sees a 

great National Public Utility Association representing the 

interests of all public utility properties and exerting a tre- 

mendous influence for good from points of development, 

operation and regulation. Along this line he referred to 
growing proportions of annual conventions and the neces- 

sity for devising means to handle the work in the very near 

future. The suggestion of section meetings at centers of in- 

terest has come up, namely, that the commercial section meet 

in one section, the hydroelectric section in another, the ac- 

counting in another, ete. These are matters now troubling 

the officials of the organization. 

In concluding his remarks, Mr. Martin made an earnest 

plea for cooperation among members and companies, and 

the building of the industry along broad lines cultivating 

the good will of the public at all times. 

After Mr. Martin’s address, the paper on “Load Build- 

ers,” by Milt Saul, of the Georgia Railway & Power Co., 

of Atlanta, scheduled for Saturday morning, was presented 

to relieve a crowded program at that time. This paper was 

presented by W. Rawson Collier, of the Georgia Railway 

& Power Company, an abstract of which follows: 
LOAD BUILDERS. 

The subject of this paper was presented from the viewpoint of 

the central station advertising managers. Mr. Saul, besides out, 

lining the essential features and good results of advertising, took 

up the experience of the Georgia Railway and Power Company, 

in a recent campaign in which daily papers were used to ad- 

vertise conspicuous institutions using central station service in 

Atlanta, This campaign was based on the assumption that pros- 

pective customers would be impressed wit hthe information that 

the larger enterprises, notable for their success in the commer- 

cial world, had found this current the most economical and re- 

liable method of obtaining power and light. The results obtained 

more than justified the expenditures, for the first full page had 

Scarcely appeared in the daily papers when several prospective 

customers of desirable load building quality asked to open nego- 

tiations, and by the time the campaign was well under way the 

eontract department had not only signed contracts with these, 

but had awakened similar desires in several enterprises that had 

theretofore appeared absolutely hopeless as prospective customers, 

These also finally entered into contracts for this current. It 

cannot be claimed, however, that these conspicuous examples were 

signed up solely as the result of this newspaper advertising. 

To the ability and cleverness of the contract department the 

accomplishment is principally due. The advertising merely fer- 

tilized the field, as it were, and in its final analysis this is about 

all that can be expected of any advertising. 

In advertising electrical appliances, the effort is made to keep 

the expenditure for newspaper space as nearly as possible iv 

proportion to the importance of the appliance as a load builder 

Appliance sales have been accelerated, perhaps, more by the 

use of the mails for circulars and descriptive pamphlets than by 

the use of newspapers. It has been found more effective, for 

instance, to mail out to a selected list 2,500 attractively illustrated 

pamphlets describing household appliances than to advertise 
these appliances in the newspaper space that could be purchased 

for the cost of the pamphlets plus the postage and labor neces- 

sary to the mailing method, 

Mr. Saul concluded his paper with the following statement: 

As a load-builder, the advertising department is merely nominal 

when considered as an institution separate from the other de- 

partments. With intelligent and enthusiastic cooperation 

with the other departments it may become as a mighty 

pipe-organ voicing the compositions of the genius within the 

enterprise—the spirit that evolves principles of fair dealing upon 

which the business is founded, and which moves every man con- 

nected with it to put his shoulder to his wheel, proud of his 

position. 

The paper on “Load Builders” was discussed by the 

following: G. K. Dustin, Columbia Railway, Gas & Elec- 

trie Co., Columbia, 8S. C.; T. J. McGill, Atlanta office, 

Westinghouse Electric & Mfg. Co., W. Rawson Collier, 

Georgia Railway & Power Co., Atlanta, Ga.; G. K. Hutch- 

ins, Columbus Power Company, Columbus, Ga.; R. L. 

Rand, Anniston Electric & Gas Company, Anniston, Ala.; 

T. W. Peters, Columbus Railroad Company, Columbus, Ga. ; 

and W. A. Belcher, Cordele Electric Co., Cordele, Ga. 

Mr. Dustin, of Columbia, 8. C., emphasized the import- 
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ance of preaching good service and the connection of prof- 

itable loads through advertising. In Columbia essentially an 

off peak night service is solicited by this means. 

Mr. McGill, of Atlanta, raised the question as to benefit 

of Campbell dolls and special moving picture shows, and 

drew out expressions of the profitable use of same from Mr. 

Dustin, of Columbia, 8. C., and Mr. Hendee, of Augusta, 
Ga. 

Mr. Collier, of Atlanta, Ga., mentioned the use of pam- 

phlet mail matter furnished by electrical manufacturers and 

pointed out the disadvantage of mailing with bills on ac- 
count of loss of bills resulting. 

Mr. Rand, of Anniston, Ala., explained the use of a card 

system in circularizing his field, appealing directly to needs 

and possible service shown by the cards. He has secured 

excellent results. 

Mr. Peters, of Columbus, Ga., outlined a scheme of using 

advertising space in Sunday newspapers cooperatively with 

electrical contractors, in which the company uses the slogan, 

“Make Electricity Your Willing Servant,” as border for the 
advertising space used by the contractors. 

Mr. Belcher, of Cordele, Ga., mentioned successful use of 

advertising to individual classes where customers are made 

up of foreign elements, addressing in their native tongue. 

Third Session—Commercial. 

The Friday morning session was devoted to commercial 

matters and called at 10 o’clock. The first paper was pre- 

sented by Albert Milmow, of the Alabama Power Company, 

Birmingham, Ala., and took up a discussion of the horse- 

power from the viewpoint of the commercial man. An ab- 

stract of this paper follows: 
WHAT IS A HORSE POWER? 

The author of this paper emphasized the liability of creating 

confusion in the mind of the business man by too careless use of 

the terms horsepower and kilowatt-hour on the part of the 

engineer and commercial solicitor, He suggested that the follow; 

ing clause can be used to advantage in contracts: ‘The price of 

power delivered shall be so many cents per kilowatt-hour, said 

rate being equivalent to so many dollars per horsepower per year 

based on the operation of the plant of the customer for so many 

hours per day and so many days per year.” 

The importance of a commercial interpretation of an engi- 

neering analysis of any possible sale of power to a customer was 

stressed, referring to the conditions met in studying the elec- 

trical equipment of cotton mills for a comparison with steam 

power so as to place the data before the manager of the mill 

on a definite and understandable basis. His comments referred 

to design of plant, cost of equipment, subdivision of drive, design 

of mill, speed of machinery, etc., all these considerations, when 

earefully analyzed, helping the power salesman to present the 

cost of power on a simple basis, and establish the electrical 

horsepower as a unit for the measurement of the manufactured 

articles produced. In closing this paper the author referred to 

the importance of simple rates expressed as some unit times 

dollars or cents; and that the customer should always be satisfied, 

know his power consumption and use it as an index to his 

operating conditions. 

The paper on, “What is a Horse Power?” was discussed 

by J. S. Bleecker, Columbus Power Company, Columbus, 

Ga.; W. R. Collier, Georgia Railway & Power Company, 

Atlanta, Ga.; G. K. Hutchins, Columbus Power Company, 

and A. H. Sikes, Athens Railway & Electric Company, 

Athens, Ga. 

Mr. Bleecker stated that the most satisfactory rate unit, 

and one best understood by cotton mill men, is the Kw.-hr. 
times cents. Mr. Collier, of Atlanta, further mentioned in 

regard to rates, that load factor be given careful considera- 

tion and its variation from year to year. 

Mr. Hutchins, of Columbus, said that-experience in Co- 

lumbus mills with the graphic wattmeter had shown $18.60 

per horsepower year, a fair rate for cotton mill business, and 
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to compare with $23.35 per horsepower year from a steam 
plant. 

The next paper, entitled, “The Hotel Load,” was read 
by C. A. Collier, assistant contract agent of Georgia Rail- 
way & Power Company, Atlanta, Ga. An abstract follows: 

THE HOTEL LOAD. 
Under the heading of desirability of the hotel load, the author 

of this paper made the following statement: There is probably 
no other type of customer that offers to the central station a 
larger revenue from the sale of current, or affords a more ad- 
vantageous subject for advertising.” Looking at the hotel only as 
a consumer of current, it is found that very few types of com- 
mercial business, some industrial plants excepted, consume as 
much energy per K. W. connected ag does the modern hotel. 
For instance, the combined average load factor of two hotels, 
data on which is given in this article, is approximately 20 per 
cent, whereas, the load factors of the other types of business are 
only as follows: Office buildings, 7 to 15 per cent; department 
Stores, 8 to 10 per cent; newspaper publishers, 8 to 14 per cent. 
In other words, the ability of a hotel to absorb current is almost 
double that of any other large commercial consumer. 

A factor certainly to be considered in connection with this 
comparison, is the relatively small peak of a hotel load, and the 
absence, in comparison with other types of business, of the 
large “valleys,” representing the hours of the day when little or 
no current is used. In fact, the hotel, during every ‘hour of the 
day, is a considerable user of current and especially is this true 
if the hostelry operates a machine for refrigeration and ice 
making, as the ice making is largely done during the night 
hours. The fluctuation due to the change in seasons is also less 
than for almost any other type of business 

The following table shows data on loads of four hotels i 
Atlanta: 

) 

Hotel A Ho ' 
Connected Lighting Load Sa EA a in oO 8 Wattebomiveardeses. ; 3,200 2,600 454 2,500 Connected power load in Hp. 150 128 20 "160 
onnected Heating Load in 
isan Hie Radiationeeeee.. . 16,000 12,000 3,963 12,000 Yearly Consumption (Light) ; Sie TEBE, So sccnnnee ----. 807,000 334,000 19,288 118,500 
Yearly Consumption (Power) 

> = KW ELS aration: « « 153,000 177,000 3,056 183,000 Yearly Consumption (Steam 
_Heat)—Lbs. Steam ....... 6,400,000 4,800,000 1,565,000 4,880,000 
Kw. Hrs, per 50 Watt Equiv. 

DCEO I. a (LAGI) eee tn. a. 96 128 43 95 Kw. Hrs. per Hp. per year.. 1,020 1,383 152 1.045 
Condensation in Lbs. per Sq. 

Ft. Radiation per Season.. 400 —.- 398 400 
Load Factor (Light) in per 

CONUS orteesie sete inioiehe ae 6 a's 22 29 9 21 
Load Factor (Power) in per 
SEN 6 Giger D Grin b.c bie 16 Pal 25 17 

Maximum Monthly Consump;- 
GlOn— ewe UPS ieee. « 45,000 51,300 2,840 

Minimum Monthly Consump- 
tion—Kw. Hrs. ........... 27,700 36,000 1,240 
Particular attention is called to the yearly consumption of 

Hotels “A,” “B” and “C,” ag these three hotels represent distinct 
types of loads as follows: Hotel “A” is a modern large building, 
thoroughly equipped with motors throughout, but having no ice 
machine. Hotel “B” has the same general charactevistics ag SA 2 
with the addition of a 10-ton ice machine. Hotel “C” is a small 
hostelry, with no power other than one elevator, and Hotel “D” 
is equipped with individual motor drive and is most modern. 

The greatest talking point of the advocate of the isolated 
plant is the claim that if engines are installed, the steam heating 
will cost nothing. As a matter of fact, not over 30 per cent of 
vhe steam necessary for building heating in this section is avail- 
able as exhaust steam. And of the available 100 per cent of ex- 
haust steam, not over 30 per cent of it can actually be used for 
heating during the heating season. As an illustration, Hotel “A” 
has installed 16,000 square feet of radiation. This radiation con- 
denses during the heating season, approximately 5,600,000 pounds 
of steam, of which over 60 per cent is condensed during the 
months of January and February, leaving only 2,240,000 pounds of 
steam to be condensed in November, December, March and April. 

The Kw.-Hrs. consumption during the four months, November, 
December, March and April was 169,000. Taking the figure arrived 
at by the committee on steam heating of the N. EB. L, A., i. e.: 60 
pounds steam per Kw.-Hr., we find that the exhaust steam avail- 

able during the above mentioned four months is 10,140,000 pounds, 

or practically five times the steam heating demand. Despite eve. 

this large excess, actual running tests show that the steam heat- 

ing demand in the early morning hours is so great that it exceeds 

the output of exhaust steam available, resulting in live steam 
having to be supplied to the heating system. 

In connec ivn with the using of exbiuust steam for hesting, it 

must be remembered that there are few systems, indeed, that show 

no back pressure. This back pressure directly effects the opera- 

tion and economy of the engine, due to the fact that not only 
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is the horse power of the engine greatly reduced but the steam 
consumption per Kw.-Hr. output due to the cylinder condensation 

is greatly increased, Therefore, the net result shows very little 
gain in the direction of economy. In fact, Hotel “A’’ can be 

heated from low pressure boilers at a total over all cost of $2,500.00 

per annum. This $2,500.00 per annum would be reduced to a 

maximum of only 30 per cent of $2,500.00 or $750.00 by the use of 

exhaust steam from the engines. This $750.00 is offset several 
times by the saving in the purchase of current from the central 

station. 

Assuming that a plant of the proper size, type, ete., were in- 

stalled to suppiy these buildings, each individually, and crediting 

each plant with one engineer and two firemen, and the additional 

coal, ete., which are directly chargeable to the steam heating, 

we find the cost of manufacturing per unit of current to be very 

close to 4 cents per Kw.-Hr., including all charges. The remain- 

ing credit for exhaust steam for heating being very small, it will 

hardly affect the cost per Kw-hr. 

The purenase of steam for building heating, offers little or no 

saying to the hotel company, but the big saving is realized by the 

purchase of electric current. For the purpose of furnishing steam 

for cooking and hot water heating in Hotel ‘“D,” there,are in- 

stalled two 40-Hp. internally fired Scotch Marine boilers. The 

boilers operate at approximately 40 pounds pressure supplying 

steam for soup kettles, boilers, hot plates, chafing dishes, coffee 

and tea urns, and other similar cooking devices, and to the 

heaters used for supplying hot water to the various parts of 

the hotel. Likewise, exhaust steam from the cooking appara‘us 

and boiler feed pump, supplies such distilled water as is neces; 

sary for the purpose of ice making, it rarely being necessary to 

furnish live steam for this purpose. No steam for building heat 

is supplied from these boilers bu* this service is purchased from 

the central station. 

The paper was discussed by W. L. Southwell, Macon 

Railway’& Light Co., Macon, Ga.; E. S. Roberts, Savan- 

nah Electrie Co., Savannah, .Ga.; W. R. Collier, Georgia 

Railway & Power Co., Atlanta, Ga.; H. C. Adams, Southern 

Utilities Co., Jacksonville, Fla.; M. Webb Offutt, Alabama 

Power Co., Birmingham, Ala., and M. H. Hendee, Augusta- 

Aiken Railway & Electrie Corporation, Augusta, Ga. 

Mr. Roberts mentioned the fact that in most Southern 

cities the hotels operate at greatest load during winter 

months when the station has the largest demand on its 

capacity, while during the summer when the load would 

be most favorable, it is very small, and not very profitable 

except at a high rate. 

Mr. Collier spoke against making a flat rate to hotels, 

believing that the rate should be based upon yearly condi- 

tions and be referred to a maximum demand and a minimum 

or a Kw-hr rate on a sliding scale. 

Mr. Offutt, of Birmingham, Ala., presented results of a 

vovernment test on a small isolated plant at Fort Monroe 

of 150 Kw eapacity, whieh showed ‘a power cost of 4.33 

cents per Kw-Hr. Mr. Adams stated that he did not con- 

sider it profitable to take hotel business in Florida, based 

on a 3 months maximum service, unless § cents per Kw-Hr 

could be secured. 

Mr. Collier mentioned the disadvantage of installing 

motor generator sets for elevator service in hotels, due to 

the losses ranging from 18 to 35 per cent, these losses being 

chargeable to the electric system when figuring on same. 

He mentioned successful use of A.C. elevator systems in 

Atlanta. 

Mr. Hendee, of Augusta, did not consider the tourists’ 

hotels connected to his system in Augusta and operating 

three months in winter specially profitable at rate now 

secured and made some time ago to promote the enterprise. 
The next paper, “Sale of Current on a Flat Rate by 

Means of a Current Limiting Device,” was presented by 

A. T. Holbrook, of Exeess Indicator Co., Pittsburg, Pa. 

An abstract follows: 
SALE OF CURRENT ON A FLAT RATE BY MEANS OF A 

CURRENT LIMITING DEVICE. 

In this paper the author set forth the ‘possibilities of securing 
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a large number of small customers, who, on account of the in- 

definite cost of lighting on a measured service basis, cannot be 

reached by it but can be secured on a flat rate basis. He re- 

ferred to the campaign of the Augusta-Aiken Railway and 

Electric Corporation, of Augusta, Ga., where a campaign of wiring 
small houses was started in Sept., 1912, and has continued with 

decided success. In this campaign the current limiting device 

was used and a rate of one cent per watt per month made. The 

result of the campaign up to May 1st, 1918, was 1,200 contracts | 

accepted and installed, with 778 contracts for wiring houses. In 

addition, 832 gas ares were replaced. 

Subsequent to the starting of this campaign and approxi- 

mating November 15th, a similar campaign was undertaken in 

Raleigh, Oxford, Henderson, Sanford, Jonesboro, Hamlet, Roeck- 

ingham, Wadesboro and Goldsboro, North Carolina, and Cheraw, 

South Carolina, all being under the control of the Carolina 

Power & Light Company, Raleigh, North Carolina. These towns © 

were from 6 miles to 55 miles apart and made it necessary to 

keep local solicitors permanently employed. At the time the 

campaign was started there were 1,050 electric residence con- 

sumers in Releigh and 600 consumers using gas for lighting 

which were barred from solicitation by the solicitors furnished 

for this campaign work. The solicitors did not solicit from new 

houses until after they were occupied and without making ap- 

plication for service at the office. a 

Up to April ist the net result of the campaign has been to 

secure 980 new customers, he company reports that their 

revenue has been increased from these customers $14,784 a year 

by means of this campaign, which revenue could not have been 

obtained by any other method, This list includes a large number 

of mill houses and shacks, and all the business was taken from 

customers who had been approached from time to time without 

result. 

Among those discussing the above paper were the fol- 

lowing: J. E. Bigham, Tampa Electric Co., Tampa, Fla.; 

T. W. Peters, Columbus Railroad Co., Columbus, Ga.; G. 

Kk. Hutchins, Columbus Power Co., Columbus, Ga.; M. 

Webb Offutt, Alabama Power Co., Birmingham, Ala.; W. 

A. Belcher, Cordele Electric Co., Cordele, Ga.; H. C. Ad- 

ams, Southern Utilities Co., Jacksonville, Fla.; E. C. Deal 

and M. H. Hendee, Augusta-Aiken Railway & Electrie Cor- 

poration, Augusta, Ga. 

Mr. Bigham, Tampa, Fla., recognized, the field of the flat 

rate but questioned the current limiting device campaign on 

the following points: Method of solicitation where outside 

rolicitors are used in the campaign; special inducements to 

get property-owners to wire houses, where change of ten- 

ants is frequent and the necessity of making a new contract 

for both light and wiring if contract has not expired. Mr. 

Bigham also brought up the question of discrimination 

against meter customers where the two systems were in use, 

and asked if publie service commissions regarded it as such. 

To this Mr. Holbrook replied that no commission had ever 

questioned the flat rate with current limiting device if made 

optional. 

Mr. Peters said that with prepayment meters in Colum- 

bus, his company was receiving an average of 9.5 cents per 

Kw-hr and $21 as an average revenue per customer. He 

contended that the loss on a flat rate was larger than with 

prepayment meters, and stated that the cost of securing the 

business was 20 per cent against 40 per cent with the flat 

rate and current limiting device. He gave 3.4 hours as the 

average service demand of a 3-lamp customer in Columbus. 

Mr. Offutt referred to a flat rate campaign with current 

limiting devices in Hartford, Conn., which had been sue- 

cessful and shows practically no additional demand on the 
plant capacity. 

Mr. Belcher, Cordele, Ga., referred to a campaign in 

Gardner, Mass., where between October, 1911, and January, 
13, 1912, 201 contracts were signed with a maximum de- 
mand of 24.5 Kw and a total revenue of $3,215.98, making 
an average per customer of $16 per year at the rate of $131 
per year per kilowatt of maximum demand. -Up to March 
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15, 1912, 375 eustomers were secured, and $3,592.35 of wir- 

ing was sold these customers. 

Mr. Hendee gave the following results of a house wiring 

and flat rate residence lighting campaign econdueted between 

September 1912, and August, 1913, using the Exeess Indi- 

eator. Contracts taken, 1357: number taken out of serv- 

ice (ineluding 145 contraets proving bad eredit customers 

and 39 changing to meters) was 372 leaving 985 customers 

connected representing a monthly revenue of $2,227.05, or a 

revenue of $2.35 per customer. During the campaign 801 

houses were wired. Three solicitors were used during’ the 

campaign most of the time. 

A number of meters used to check the consumption of 

the flat rate customers shows an average rate for the serv- 

ice of 9 cents per Kw-hr against 10.7 cents which cus- 

tomers are paying on regular meter rates. The flat rate 

appeals to the man of small means in Augusta and seems to 

provide reasonably profitable new business impossible to 

secure on a meter basis. 

Mr. Deal, in referring further to the situation in Au- 

gusta, said that a large number of customers have been 

secured from a laboring section where two years ago few 

could be secured. He believes under the present system 

66 per cent are possible customers. The campaign has not 

affected the demand on the station. 

Mr. Dustin of Columbia, believes that a campaign to 

educate customers and prospects in reading meters and con- 

trol of lights will make 

necessary. 
the current limiting device un- 

Fourth Session—Public Policy. 

Ark- 

president of the Georgia Railway & Power Com- 

pany, who was scheduled to address the convention on pub- 

le policy matters, the paper entitled, “Why?” by John S. 

Bleecker, of Columbus Railroad Company, Columbus, Ga., 

Was presented at the Friday evening session. 
WHY ? 

This paper dealt’ largely with questions of a 

nature, some of the points touched upon being 

the following questions: ‘‘Why should there be any difficulty 

between a good public service utility and a reasonable public? 

Why should there be any difficulty in a public service corporation 

@arning a reasonable profit in its business? Why should there 

be any difficulty in an intelligent consumer securing reasonable 

rates and service? Why should not a reasonable consumer be 

willing to pay such reasonable rates for reasonable service as 

will give the utility a reasonable return.’ 

Each of these questions were taken up, explaining the logical 

answer both from the standpoint of utility and consumer and 

concluding with the following paragraph: ‘‘Publie utility mon- 

opolies must recognize that they are public utilities, the servants 

not the masters; they must remember that they are monopolies 

and not discriminate; they must give good service; they must 

not expect unreasonably high returns; they must encourage and 

assist the properly selected bodies that represent that average in- 

dividual they wish to reach; they must not be over sensitive 

nor overbearing; they must be frank, fair and efficient, and they 

must look for the bright side of that dark cloud. It is beginning 

to show. They can help turn its smiling countenance to the light 

by remaining white sheep by continuing to produce more wool 

than the black ones and by telling the public who they are, and 

what they are and WHY.” 

Mr. Bleecker’s paper was briefly discussed by M. Webb 

Offuit, of the Alabama Power Company, of Birmingham, 

Ala. He reviewed the good of the association work and 

close cooperation of member companies, emphasizing the 

need of educational methods to cause the public to appre- 

ciate equitable rates. He also referred to the labor situa- 

tion stating that utilities are now recognizing that to get 

the greatest benefit of labor, labor must be treated best. 

Following this paper, the one on “Electric Truck Sales 

On account of the unavoidable absence of P. S. 

wright, 

publie policy 

expressed in 
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to Merchants by Central Stations,” by H. W. Hillman, of 

the General Vehicle Company, of Long Island City, N. Y., 

was read by G. KX. Dustin, in the absence of the author. 

An abstract follows: 

ELECTRIC TRUCK SALES TO MERCHANTS BY CENTRAL 

STATIONS. 

Mr. Hillman opened his paper by referring to the success of 

the ILlartford (Conn.), central station in selling trucks, stating 

that for the month of May an electric truck was sold to a mer- 

chant every three days. Eighty-two per cent of the merchants 

sold have previously operated gasoline trucks and changed to 

electric. In Baltimore, Md., he stated that upwards of 100 trucks 

are in operation by seven classes of business, with opportunities 

for sales to 52 other classes. One truck per thousand people was 

given as a measure of possible business for the larger cities, and 

that an annual gutput of 600,000 horsepower hours represents the 

load of 50 trucks. 

The author further explained the advantages in central sta- 

tions muking an effort to sell trucks to merchants, cultivating 

tleir confidence in doivg things electrically and cooperating with 

them in trade relations. 

The following table gives data taken from the electric vehicle 

research bulletin of the Massachusetts Institute of Technology, 

representing results secured by means of curve drawing instru- 

ments applied to 60 gas, electric and horse drawn wagons, 

Cost oF OPERATION, EHLEcTRIC COMMERCIAL VEHICLES. 

Two ton rating. 

Estimate for furniture delivery: 

Average max. load, aeons 4 nee nies Hours per trip for loading..... 0.7 
Mileage per trip. ..... Minutes per call 
Calls per mile......... ae 4 Hours working per day........ 9. 

4,000 Ib. | 4,000 Ib, | Two-horse 
VEHICLE Electric. Gasoline | Wagon; one 

extra horse 

Average running speed, miles per hour. 8 9 5 
Hours per trip, standing............. < 1.9 1.9 1.9 
Hours per trip, moving ............... 1.5 1.4 2.4 
Hours ‘per trip, totaled a. 2. tess 3.4 3.30 4.3 
Average number trips per 9 hour a : 2.65 2.75 2.1 
Miles per day ........ : 32 33 25 
Calls: per daycmemnerirer..0 : 32 33 25 
Daysised per year rnin ca. cc sss eos 285 270 285 
Vehicles mills per year ............... 9,100 9,000 7,150 
Galle: per y Gabmeeweeteweties, 35.00% -s008 9,100 9,000 7,150 

Hapense, Annual: 

Tires or shoeing ete ........-....: $ 225 $ 270 $ 108 
Repairer rinttraa iota aie sae ae 260 550 125 
Batteryipeee reseed ae cele 270 Sptsxs Midgas 
Veteninaryeeeeee ete, oe. saws. ccclanebes ne Allocate cis atl 18 
Lubricantsprersnis ites on... oi 15 50 
Electricity at 3 cents per kwhr .... ZOO MWe rerecatila Melle Seetie 
Gasoline at 16 cents per gal........|.......... of oE Sie aks 3 
Heed op. Meee ieee ROE | Wiccan ciencutere Rs 570 
Garagcroristabley cee. .ccicsca cs 220 220 220 
Driver and helpermenic. <a. esa ae 1,140 1,215 1,140 
Depreciation eemren On occ isc.c unc aca 240 500 210 
Interests ee encuyer eric: 6 « é 84 96 31 
EUISUTAN COR amet 2). ce... 140 180 35 

Total annual expense................. $2,794 $3,366 $2,457 

Oost per davis eaantass.r 9.75 12.50 8 60 
Cost; per Call menenmmin cil sce wien s cauics 31 38 .35 
Gost per wntlewerma mas (eels cs cca en sal 38 35 

SUMMARY. 

(Yalues In Cents per Mile) Electric | Gasoline Horse 

Electricity, gasoline or feed ........... 2F2 3.2 8.0 
MAINtenAal CO teen citeinatad nals,» «<ve-nis 8.5 9.7 3.5 
Storage, driver and helper or tein ic.., Aas 14.9 15.9 19.1 
Overhead Charges ic opus. sc vc udees 5.1 8.6 4.0 

CRO GAM eae OM EE sta. Sais Sere is Sosa s 0% 30.7 37.4 34.6 

The following members discussed the paper on trucks: 

J. 8. Bleecker, Columbus Railroad Co., Columbus, Ga.; M 

Webb Offutt, Alabama Power Co., Birmingham, Ala.; A. N. 

Bentley, Electric Storage Battery Co., Atlanta, Ga.; W. R. 

Collier, Georgia Railway & Power Co., Atlanta, Ga.; E. C. 

Deal, Augusta-Aiken Railway & Electrie Corporation, Au- 

gusta, Ga.; J. L. Hart, Baker Electric Co., Atlanta, Ga.; 

C. M. Young, Columbus Power Co., Columbus, Ga.;-R. S. 

Linsey, Durham Traction Co., Demin N. Cy and: EB. D:: 
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Craig, Savannah Electric Garage & Tire Co., Savannah, Ga. 
Mr. Bleecker outlined a failure to sell pleasure electrics 

in Columbus on account of mechanical defects of a demon- 

stration car. 

Mr. Offutt explained the successful handling of small 

trucks among merchants by placing them at disposal of 

merchants for trial. Mr. Bentley outlined some of the 

hindrances in promoting sales by central stations, agreeing 

with some central station managers that the conditions of 

sales to the central station of 25 per cent of cost in ad- 

vance and balance on delivery works a hardship. He be- 

lieved that sales can best be handled by the representatives 

of manufacturing companies, cooperating with commercial 

departments of central stations, the latter finding the pros- 

pect and the former closing the sale. He referred to the 

Memphis situation where some 200 electrics have been 

placed in use. 

Mr. Collier, of Atlanta, stated that it was unfair for 

truck manufacturers to ask central stations to sell trucks 

or to refer to them as making excuses for not selling them. 

While he does what he can to secure the load they repre- 

sent, he does not feel that under present sales arrange- 

ments their promotion by the central station can be done 

with profit when the cost of placing the truck in service is 

considered. He referred to the successful use of an elec- 

tric in his meter department, having been operated 25,000 

miles with no repair cost and one set of batteries. 

Mr. Hart, of Atlanta, gave considerable information on 

the methods for sales of trucks by small stations, showing 

that the latest types climb hills satisfactorily and have 

ample mileage. 

Mr. Linsey, of Durham, N. C., explained the successful 

use of electric trucks in the ice business of his company. 

He stated that one three-ton truck does the work of about 

4 single-horse wagons. 

My. E’. D. Craig, of Savannah, mentioned the hindrances 

in selling electric trucks, due to manufacturers demanding 

10 to 25 per cent on signing an order and the balance on 

sight draft attached to bill of lading. He further did not 

favor handling of one line of vehicles only until field is 

further developed. To sell electric vehicles, Mr. Craig said, 

it is necessary to figure with a merchant on his basis of 

permissible expenditure, maintaining them on a guarantee 
basis covering repairs, garaging, new tires, batteries, etc., 

for a period of from three to ten years. This his com- 

pany is doing in Savannah. 

Following the discussion of the paper on electric trucks, 

T. H. Birch, of the Grisecom-Russell Company, New York 

City, gave a talk on manufacturing ice. 
ELECTRICALLY DRIVEN ICE PLANTS. 

The author of this paper took up the use of evaporators for 

providing distiled water in electrically driven ice plants. 

presenting data on operation and efficiency. He stated that with 

several evaporators connected in series, it is possible to secure 6 

lbs. of distilled water per pound of steam furnished the high 

pressure evaporator or a maximum of 42 tons of distilled 

water per ton of coal is possible if evaporating 7 lbs. steam per 

one lb, of fuel. For a 20-ton ice plant the following data was 

given, assuming coal at $3.00 per ton, boiler evaporation as 7 to 1 

and production of one ton of ice p2r 2% I. H. P. of steam engine 

driving compressor. A 20 ton plant requires 25 tons of steam at 

cost of $10.28 per 24 hours, With evaporators 22 tons are required 

and 868 Kw.-Hrs. to operate compressors and pumps replacing 

steam units. Then $10.28 — $2.68 equals $7.60, or 875 mills per 

Kw.-Hr. as cost of furnishing the 868 Kw. Hrs. on the electric 

basis. For a 100 ton plant a similar figure was given as 1.11 cents 

per Kw.-Hr. Referring to the operation of such plants by the 

Knickerbocker Ice Co., of Chicago, and other plants in Canada, 

the author said that the operating cost for the three iargest items 

in an electrically driven distilled water plant of 160 tons capacity 

were as follows: Coal 12 cents per ton; labor 87 cents per ton and 

power 46 cents per ton. 

Final Session—General. 

At the final or general session, held Saturday morning, 

a paper on “Daily Meter Readings,” was presented by F. 

B. Culley, auditor of Augusta-Aiken Railway & Electric 

Company, Augusta, Ga. This paper was an excellent pre- 

sentation of the commercial advantages of daily meter read- 

ing practice and gave much useful information on the sys- 

tem as used in Augusta. Here 3,043 meters are read over 

an area of 12 square miles by one man in twenty working 

days of eight hours. 
DAILY METER READINGS. 

The meter index record slips in the meter reader’s route book 

are provided with columns for dates, readings and Kw. Hrs. 

consumed. ‘The meterman is required to make subtractions be- 

fore leaving the meter, and is thus assured that his work is cor- 

rect. If comparison reveals a greater or less consumption, suf- 

ficient to be questioned by the accounting office, notation is made 

from such information as may be had on the premises, thus , 

avoiding delay, and making acceptable the first record given the 

Cuass A anp B MempBers OF SOUTHEASTERN SrEctTion N. E. L. A.—Executive CoMMITTEE STANDING IN Back Row. 
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book-keeper, at the same time placing the accounting department 
in possession of the necessary information, showing why the 
eustomer’s bill is higher or lower than would be ordinarily ex- 
pected. If for any reason a meter cannot be read on the regular 
reading day effort is made on successive days to take the reading, 
allowing only insurmountable obstacles to finally preven‘ the 
record within each calendar month, 

Readings thus taken are daily returned to the book-keeping 
department on the afternoon of the day such reading is made, 
The first duty of the book-keeping department each day is to 
prepare customers bills from the readings taken the previous 
day. These bills are placed in the hands of the collector the 
Same day, and are delivered to the customer the following day. 
Thus it is that this continual grind is in progress; reading on 
the one day, billing the next day, and delivering the bills the 
following day, placing in the hands of the consumer a state- 
ment of his account for the thirty days specified thereon, which 
statement if paid within ten days is allowed a discount of ten 

per cent. If not paid within the grace period, notice of dis- 

continuance of service is immediately sent out fixing the ex- 

Piration of the next ten days as final limit for payment in 

order to retain the service. Each of these processes is there- 

fore accomplished daily, distributing the work over the entire 
month, in small parts. 

Readings are transcribed from the meter-reader’s books to a 

customer’s meter record card. This card shows date of reading, 

state of meter, Kw.-Hrs. consumed, rates, amount of bill, con- 

sumption discount, net bill and remarks. Total Kw.-Hrs. con- 

sumed on this card is compared with the Kw.-Hrs. consumed 

on the meter reader’s route sheets, thus affording the first check. 

These cards, with the meter-reader’s route book, are given to the 

book-keeper. The cards are again verified with the meter-reader’s 

book, extensions are checked and transferred to the customer’s 

ledger, from which customer’s bills are made. As it is now the 

practice with a great many companies to omit meter readings 

from customer's bills, stating only the total Kw.-Hrs. consumed, 

this seeming repetition in checking meter readings is found to be 

necessary to avoid that loss which would be sustained by errors 

made in subtracting the previous from the present reading. 

The accounts being written up and the bills in the hands of 

the collector, the book-keeper prepares his summary of the day’s 

work. Thus it is found that daily and accumulative earnings are 

available if desired by the management making it possible at all 

times to keep in close touch with the revenue collectable, and 

finally permitting a full and complete statement of the gross 

revenue for the month being in the hands of the management 

within a few hours after the last reading for the month is taken. 

Operating under the method above outlined, a company with 

3,048 meter customers and 1,022 flat rate customers conducts its 
business having on its bookkeeping staff the head bookkeeper 

who supervises the accounts, enters all cash, makes all sum- 

maries and records all orders taken on consumers, or discon- 

necting services; as assistant bookkeeper who wr'‘tes up all con- 

Sumers’ accounts; and a clerk who transcribes meter readings to 

the cards, takes care of the addressograph, does the mailing and 

stamping of all notices to consumers, and such bills as are mailed. 

A most pleasant result from the method of reading meters 

daily is found in the treasury department. Bills are pre- 

sented each day and are due and payable in ten days. There 

is, therefore, a discount period expiring every day and each day 

there is that certain income, the sum total of which no doubt 

is the same as would be under the old method, but distributed 

over the month, avoiding rush, confusion and inconvenience to the 

publie and to the cashier in the collection of accounts. 

The paper on “Daily Meter Reading,” was discussed by 

A. A. Wilbur, Columbus Power Co., Columbus, Ga.; Rich- 

ard Onderslys, Macon Railway & Light Co., Macon, Ga.; 

J. HE. Bigham, Tampa Electric Co., Tampa, Fla.; E. S. 

Roberts, Savannah Electric Co., Savannah, Ga.; J. H. Rob- 
ertson, North Carolina Public Service Co., Greensboro, N. 

+ C.; R. S. Linsey, Durham Traction Co., Durham, N. C.; 

W. R. Collier, Georgia Railway & Power Co., Atlanta, Ga.; 

E. C. Deal, Augusta-Aiken Railway & Electrie Corporation, 

Augusta, Ga.; J. S. Bleecker, Columbus Railroad Co., Co- 

lumbus, Ga., and M. H. Hendee, Augusta-Aiken Railway 

& Electric Co., Augusta, Ga. 

The discussion brought out the fact that the following 

Stations are making use of the system of daily meter read- 

ing: Columbus, Tampa, Savannah and Augusta. The de- 

tails of the system are now being, or soon will be, taken 

up by Atlanta, Durham, N. C., and Macon, Ga. 

Mr. Wilbur, of Columbus, outlined the system placed in 
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use January, 1913, stating that one meter reader now 
does the work of 3 or 4 men formerly. One man reads 
both gas and electric meters, over an area of 16 square 
miles, reading 4,150 meters. <A bicycle is used. Where two 

bills are required for office and residence of any customer, 

bills are sent together. 

Mr. Oudersluys mentioned the posting of meter readings 

on a card placed near the meter so as to encourage cus- 

tomers to check consumption. Mr. Bigham explained the 

sending of bills to a customer using service in two or 

more locations. The bill falling due first is advanced and 

all bills sent together, a card system being used for these 

accounts. Thirty days after discount date is allowed for 

payment of bill before cut-off notice is sent. 

Mr. Roberts, of Savannah, stated that with their system 

bills are sent once a month and that 80 per cent of the 

4,000 customers pay before the 10th. 

Mr. Collier, of Atlanta, said the system was being in- 

vestigated for Atlanta and outlined some of the conditions 

hindering the change. Important among these was the 

necessity of changing some 40 thousand contracts which 

specify that bills must be paid on the 10th to secure a dis- 

count. This question of change was discussed and the 

opinions expressed, backed by the experience of Columbus, 

Tampa and Augusta that little trouble need be feared on 

account of the change. 

Mr. Deal, of Augusta, referred to changing the meter 

reading system to daily readings in Seattle 13 years ago 

caused by transient nature of customers at time of Klon- 

dike boom. The scheme was successful and enabled the 

collection of accounts promptly. The scheme has worked 

successfully since with several properties with which he has 

been connected. 

Executive Session—Election of Officers. 

At the executive session held at the end of the Saturday 

morning general session, the revisions to the old Georgia 

State Section constitution, to make it cover the Southeastern 

Section, were read and adopted. In the main these included 

vital changes only in the addition of one vice-president and 

the election of five members instead of three to the execu- 

tive committee, one member being selected from each of the 

five states. 

The committee on nominations named the following, who 

were unanimously elected, to serve as officers for the next 

year: President, T. W. Peters, commercial agent, Columbus 

Railroad Co., Columbus, Ga.; first vice-president, J. E. Big- 

ham, Tampa Electric Co., Tampa, Fla.; second vice-presi 

dent, C. D. Flanigan, Athens Railway & Electric Co., Ath- 

ens, Ga.; secretary and treasurer, A. A. Wilbur, Columbus 

Railroad Co., Columbus, Ga. 

Executive committee, R. L. Linsey, Durham Traction 

Co., Durham, N. C.; G. K. Dustin, Columbia Railway, Gas 

& Electrie Co., Columbia, S. C.; E. S. Roberts, Savannah 

Electrie Co., Savannah, Ga.; H. C. Adams, Southern Utili- 

ties Co., Jacksonville, Fla.; M. Webb Offutt, Alabama 

Power Co., Birmingham, Ala. 

Public policy committee, P. S. Arkwright, president, 

Georgia Railway & Power Co., Atlanta, Ga.; M. Webb Of- 

futt, Alabama Power Co., Birmingham, Ala.; Z. V. Taylor, 

North Carolina Public Service Co., Greensboro, N. C. 

Membership and finance committee chairman, W. L. South- 

well, Macon Railway & Light Co., Macon, Ga. 



404 

The meeting place for the next convention will be 

selected at the mid-year meeting of the executive com- 

mittee. 

T. W. Peters, President Southeastern Section. 

President-elect T. W. Peters was born in Hartford 

county, Maryland, in 1881, the son of a Methodist minister. 

He attended the public schools of Baltimore county, Mary- 

land, receiving his college training at St. John’s college, 

Annapolis and at Lehigh University, South Bethleham, Pa. 

After graduation he connected with the Viaduet Mfg. Co., 

of Baltimore, Md., and later with the Potomac Electric Co., 

of Washington, D. C., and the Philadelphia Electrie Co. 

With both these central station companies he was employed 

in the operating department. He left the Philadelphia 

Electric Co. to go with the Consolidated Gas Cos. Electric 

Light & Power Co., of Baltimore, leaving this company to 

come to Columbus, Ga., to the position of contract agent, 

which position he now holds under the management of the 

T. W. Perers, Prestpent-ELect SOUTHEASTERN SECTION 

or N. E. L. A. 

Stone & Webster Corporation. As head of the commercial de- 

partment of the Columbus Railroad Company, Mr. Peters has 

won an enviable reputation for the success of his ideas for 

securing new business and ihe way he has been able to con- 

nect loads that are usually considered unapproachable; in- 

cluded among these are two completely equipped laundries, 

and several brick plants. As a final expression along this 

line, we refer to the report of the Georgia Railway Com- 

mission which shows the gross earnings per capita (white) 

of the Columbus Railroad Company as $24.04. 

Mr. Peters has been connected with association work in 

the South since the organization of the Georgia State sec- 

tion, serving as secretary and treasurer during the first year 

of its existence and on various committees since. In him 

the Southeastern Section has a capable leader well fitted for 

the work now well started for a most prosperous organiza- 

tion. 
ENTERTAIN MENT. 

No session was held Friday afternoon, the entire con- 

vention being guests of the Central Georgia Power Com- 

pany, at an old-fashioned Georgia barbecue at the Log 

Cabin Club, an exclusive country club just outside the city 

of Macon, Special cars were furnished to take the dele- 

gates to and from the club. Ball games on Thursday and 
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Friday afternoons also furnished entertainment for many. 

On Thursday evening a dinner was given by the execu- 

tive committee in honor of T. C. Martin, executive secre- 

tary, who came from New York to address the convention. 

Exhibits of heating devices, meters, fans and metal 

molding were displayed by the General Electric, Westing- — 

house Electric and Mfg. Co., and National Metal Molding 

Co. A large number of photographs were also on display 

showing progress in the construction of the plants of the 

Columbus Power Co., at Goat Rock, the Jackson plant of the 

Central Georgia Power Co., and its substations and the- 

iplants and substations of the Georgia Railway and Power 

Company at Tallulah Falls, Atlanta and other places. 

Comments on Plans of Society for Electrical Devel- 

opment, Quoting Prominent Electrical Men. 

BY J. M. WAKEMAN, GENERAL MANAGER. 

The Society for Llectrical Development, Ine., which 

embraces in its membership central stations, electrical 

manufacturers, electrical contractors and electrical supply 

dealers in the United States and Canada, has one object on 

whieh its every energy is concentrated, as follows: To in- 

crease the use of electrie current by the general public and, 

consequently, to increase the use of electrical apparatus and 

devices. The actual work of the society will include the 

promotion and facilitating of plans and the execution of 

various methods and means to this end. It will further 

encourage the development of electrical science, art and in- 

dustry, develop and promote the welfare of individuals in 

all branches of the industry, encourage harmonious rela- 

tions that will assist in maintaining the industry in the 

highest confidence of the publie and establish co-operative 

relations among the different electrical interests, so that 

each may have the opportunity of contributing m some 

degree toward the result desired by all. 

Mr. J. Robert Crouse has enunciated some of the un- 

derlying principles of the Society for Electrical Develop- 

ment, as follows: “Progress in our electrical business dur- 

ing thirty years (notwithstanding that less than 30 per cent 

of the population is electrically served) has been one of 

the wonders of the world; its contribution to the comfort, 

happiness and efficiency of our modern life are so great 

that we wonder how a preceding generation did without 

electricity. We may justly feel proud of such a magnifi- 

cent business which in every department of its development 

is so worthy of our best thought and effort. 

“However, in the field of selling and distribution, we 

are challenged by the cold fact that no essential progress— 

meaning by this a decreasing ratio of sales expense to 

sales—has been generally accomplished. Not only this, but 
there is a prevailing opinion among the manufacturers, 

contractors, jobbers and dealers that the ratio of sales ex- 

pense to sales tend to increase. The annual reports of some 

of the largest electrical manufacturers makes specific men- 

tion of this tendency as a fact in their operation. 

“Our electrical business, technical in its very nature, has 

doubtless for that reason placed less emphasis in the past 
on aggressive selling and distributing effort—witness the 

fact that the first commercial papers in the National Elec- 

trie Light Association appeared only so recently as 1905, 
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and national advertising by individual companies began 

about 1907, 1908. 

“Tt is estimated that the gross sales, ratio of sales ex- 

pense and sales expense for 1912, in the electrical busi- 

ness, were approximately as indicated in the following 

table. The $80,000,000 of sales effort (which is equal to 

one-fifth of the gross sales of all the central stations) is in- 

curred: by approximately 5,000 central stations, 500 manu- 

facturers, 200 jobbers, 5,000 dealers and contractors—a 

total of 10,700 organizations. It is of special importance 

to note that $60,000,000 of this $80,000,000 sales effort is 

incurred by the manufacturers, jobbers, dealers and con- 

tractors who operate under complete competitive condi- 

tions, at a sales expense ratio of at least 15 per cent, and 

tending to inerease. : 

“While this table and the above comments are broad 

generalizations, the reader is asked to check the principle 

and its application in his own particular ease. 

Per Cent Ratio 

Gross Sales Sales Ex- Sales Ex- 

Branch of Business 1912 pense to Sales pense, 1912 

Central Stations ............$400,000,000 ia) $20,000,000 

Dealers and Contractors..... 100,000,000 15 15,000,000 

Manufacturers and Jobbers .. 300,000,000 15 45,000,000 

>, AAA eee ieee $800,000, 000 $80,000,000 

“These facts in themselves are a challenge to commer- 

cial men, which cannot be avoided. They justify the most 

careful search for causes and investigation of plans for im- 

provement. 

“The Society for Electrical Development proposes a 

broad, common organization of our entire industry; cen- 

tral stations, manufacturers, jobbers, dealers and contract- 

ors (controlled by a balanced representation from each), 

- through which a part of this $80,000,000 of unorganized and 

competitive sales effort can be more effectively exerted 

through organized and co-operative effort in promoting 

_ and popularizing electrical service. These plans to teach 

- the public to ‘Do It Electrically—many more than can 

at once be undertaken—have been worked out and en- 

dorsed as entirely practical by many prominent men in our 

business. 
“The Society proposes at the start that a minimum of 

$200,000 or only one-fourth of 1 per cent of this $80,000,- 

000 of competitive sales expense, be co-operatively ex- 

pended. The basis of subscription is for manufacturers 

and central stations, one-fifteenth of 1 per cent of gross. 

sales, and for jobbers, dealers and contractors, one-twen- 

tieth of 1 per cent, amounting, for illustration, in the case 

of the former, to $66.66 per $100,000 of gross business, 

and in the latter case to $50 per $100,000 of gross business— 

Bin. subseription being on an annual basis. This means in 

the case of a company having a 15 per cent sales expense 

account, only one three-hundredth of its sales appropria- 

4 tions. ‘There are few organizations which cannot locate 

competitive expenses of doubtful value equal to the Society’s 

subseription. While individual subscriptions are compara- 

tively small and in no sense burdensome, yet general co- 

operation in the movement will make a fund of $500,000 

per annum available for progressive and aggressive market 

cultivation along these new lines. ~ 

“This Society creates the organization and the fund 

through which some of our dollars can co-operate with the 

good will of us all in broad, effective activity for the ex- 

a ely 

pansion of the market, while we continue with the most 

of our dollars to compete for our fair share. This plan 

means real progress in the direction of more efficient dis- 

tribution of electrical service through joint cultivation of 

our common market—the great pre-occupied, incredulous, 

money-spending public—a result which our present sys- 

tems neither accomplish nor promise ever to achieve on the 

old lines.” 
Naturally, one of the first questions asked by prospect- 

ive members is as to the cost of membership. Mr. W. E. 

Robertson has undertaken to answer this inquiry, so far as 

the electrical jobbers and electrical contractors are con- 

cerned, as follows: 

“The cost of participation on the part of jobbers and 

contractors in the work of the Society for Electrical Devel- 

opment has been fixed at one-twentieth of 1 per cent on the 

eross sales. <A correct analysis of the purpose of the con- 

tribution will take it out of the ‘eost-of-doing-business’ 

column and place it properly where it belongs, that is, in 

the ‘creating-a-larger-market’ column. An appropriation 

of from 1/300 to 1/400 of 1 per cent of the expense ac- 

count of jobbers and contractors is equivalent to one- 

twentieth of 1 per cent on the sales. Viewed from this 

standpoint the cost of co-operation in creating an increased 

market is infinitesimal. The average cost of doing business 

over a period of years on the part of both contractors and 

jobbers is from 15 to 20 per cent of the sales, and hereto- 

fore this entire amount has been spent in securing business 

on a competitive basis, and nothing has been spent in in- 

creasing the total demand. 

“Tt has never been possible in the history of civiliza- 

tion to secure co-operative effort on the part of an entire 

industry, the reason being the very old one that human 

nature is so distrustful of the future as to make it ex- 

ceedingly difficult to get men as a class to part with a pres- 

ent tangible dollar for the purpose of securing, and in fact 

positively insuring many future dollars. The impossibility 

heretofore of overcoming this stupidity on the part of men 

should not prove detrimental, as an increasing confidence 

in one’s fellowmen, added to an ever-increasing intelligence, 

has prepared our industry to do things never before done. 

“Since our industry as a whole owes its existence tu 

the demonstration that was formerly impossible is now pos 

sible, it is logical to believe that the imagination of the job- 

bers and contractors has been sufficiently aroused, and thei) 

faith in the integrity of the administrative details of the 

society has become sufficiently strong, to warrant the belief 

that from 1/300 to 1/400 of the cost of doing business will 

be set aside for the purpose of increasing the sum of the 

opportunity to do business, leaving the other 299/300 or 

399/400 of the cost to be used in its present and former 

channels.” , 

Annual Convention of National Electrical Contrac- 
tors Association at Chattanooga, Tenn. 

_On July 16 to 19, the National Electrical Contractors 

Association held its thirteenth annual convention at Chat- 

tanooga, Tenn. While the attendance at this meeting was 

not large, it was representative of the industry and the 

convention will go down in the history of the associa- 

tion as perhaps one of the most successful. There are now 

1,275 members of the Association, 214, including ladies and 

guests, attending the Chattanooga meeting. (While the 

first session of the convention did not open until Wednes- 
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day morning, July 16, the annual meeting of the board of 

directors of the association was held on Tuesday the 15, 

at which the regular routine of annual business was trans- 

‘acted. This meeting showed the association in a healthy 

condition financially. 

The first session was formerly opened by an address by 

Joseph A. Fowler of the Tennessee State Association. To 

this address President Earnest Freeman responded, making 

special reference to Chattanooga and the hospitality which 

had been extended to visiting contractors. Following this 

address H. Clay Evans welcomed the visitors on behalf 

of the State of Tennessee. On behalf of the city of Chat- 

tanooga the visitors were welcomed by T. C., Betterton, who 

commented on the hydro-electric development in Tennessee. 

Mr. A. M. Schoen, of Atlanta, was the last speaker of the 

session, touching upon the electrical development in recent 

times and the origin and growth of the National Electrical 

Code. The remaining sessions of the convention on Wed- 

nesday afternoon, on Thursday and on Friday were execu- 

tive sessions and open to members only. At these times, 

reports of the officials were presented and other matters 

of a general business nature taken up. 

On Wednesday afternoon President Ernest Freeman, 

of Chicago, delivered his annual address and reports of 

Treasurer J. R. Galloway, of Washington, D. C., and Secre- 

tary W. H. Morton, of Utica, N. Y., were read. President 

Freeman’s address gave the features of the progress of 

the organization and outlined a bright future for it. He 

showed that the membership includes substantial com- 

panies from all parts of the country and that the past 

year has been one of successful growth and development. 

fHe believes that the association has done much to bring 

about co-operative work among companies and create har- 

monious relationship with the various interests in the elec- 

trical business. 

At this session Mr. W. H. Morton, who has served 

the association as secretary since its organization, twelve 

years, tendered his resignation to take effect September 

Ist. A committee was appointed which introduced resolu- 

tions thanking Mr. Morton for his able work as secretary 

for the association. 

The recent changes in the rules of the National Elec- 

trical Code at the biennial meeting held in New York last 

March were explained by Ernest McCleary of Detroit. Mr. 

McCleary went into the subject, thoroughly explaining all 

recent changes. The subject of guaranteeing the work of 

the members of the association was next brought up and 

thoroughly discussed, it being decided that the scheme 

would reflect credit to the association as a whole and give 

its members a better standing with central stations and 

customers. This subject was turned over to a committee 

for investigation and report. 

At the Thursday session J. M. Wakeman, general man- 

ager of the Society for Electrical Development, gave an 

address outlining the purpose and scope of that body. Con- 

siderable interest was manifested in the organization and 

some 24 contractors made application for membership. 

The subject of a general contract now made by archi- 

tects covering all work was thoroughly discussed, it being 

decided that the National Electrical Contractors Associa- 

tion would suggest to the American Institute of Architects 

a segregation of contracts so that the general contractor 

in subletting electrical work could not use one contractor 

against the other. 
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The sessions on Friday were devoted to subjects of 

progress, policy and business matters. The bookkeeping 

system adopted by the National Electrical Contractors As- 

sociation was explained by F. L. Decker. 

sold to members at $15.00 and is a plan devised for handling 

accounts from beginning of construction to completion that 
will show how much money has been made or lost on every 

job and also the true status of the business at the end 

of every month. This system should be of considerable 

value to electrical contractors. 
A report on the standardization of finishes by G. M. 

Sanborn, of Indianapolis, brought out the intention of the 
association to induce manufacturers to adopt standard 

finishes of fixtures, sockets, wall plates, ete., through dis- 

tributing to members numbered samples and requested them 

to order from the manufacturer by a number. In this 

way a standard ean be established. Standardization of sizes 

of conduit for the insulation of wires and cables adopted 

by the National Electrical Contractors Association was al- 

so explained at this session. The charts constructed by the 

association were explained and their use recommended to se- 

eure conduit of sufficient size to cover all work and at 

the same time be economical in installation. 

The universal data and sales book issued by the as- 

sociation was explained by Mr. G. M. Sanborn, this book 

being a guide for the members and not a code of under- 

standing or agreement, fixing or in any way affecting 

prices of material. 

During the Friday session addresses were delivered by 

W. E. Robertson of Robertson-Cataract Company, of 

Rochester, N. Y., in which the fields of the jobber, dealer 

and contractor were thoroughly defined. The speaker em- 

phasized the need of closer co-operation between jobbers, 

dealers and contractors. P. L. Miles, of the National 

Quality Lamp Division of the General Electrie Co., also — 

delivered an address on Advertising and Its Benefits in the 

Electrical Contracting Business. 

OFFICERS FOR 1913. 

The officers elected for the coming year are as follows: 

President, Ernest Freeman, of Chicago, (re-elected) ; first 

vice-president, Mr. J. C. Hatzel, of New York; second 

vice-president, Mr. W. L. Hutchison, of Kansas City; third 

vice-president, J. C. Hendley, of Los Angeles; treasurer, — 

J. R. Galloway, of Washington; and sergeant-at-arms, Je 

C. Sterns, of Buffalo. Mr. W. H. Morton was re-elected 

as secretary of the association with the understanding that — 

the executive committee will fill the position by September 

Ist, when his resignation takes effect. 

time during the spring of 1914. 

Saturday morning was given over to entertainment and 

a visit to Signal Mountain. In the afternoon the members 

and guests visited the lock and dam of the Chattanooga & 

Tennessee River Power Company at Hales Bar. Entertain- 

ments of the usual convention nature were held throughout 

This system is . ie 

The next conven- — 

tion of the association wili be held at Detroit, Mich., some- — 

on 

the convention and formed an enjoyable part of the — 

meeting. 

Convention of Illuminating Engineering Society. 

At a meeting of the general convention committee of the 

Tlluminating Engineering Society, held in the rooms of the — 

Society, New York City, Thursday, August 14, arrange-— 

ments were completed for the seventh annual convention, to — 

be held at Hotel Schenley, Pittsburgh, September 22 to 26. 
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Current Topics and Events in Central Station Fields. 

We note with interest the communication from a South- 

ern commercial manager in the August issue. While the 

reference might have been noted by several companies (we 

have since learned), his response in defense of his position 

shows clearly that he is alive and after business. It is quite 

true that the electric truck cannot compete with the gasoline 

machine for long distance work,gyet the electric can be used 

several miles in the country when the roads are good. One 

company especially referred to by the editor in his com- 

ment has no electric truck, yet most of the work could be 

accomplished quite as well by an electric as by a gasoline 

driven machine. 

PUBLIC SERVICE COMMISSIONS. 
There are now some 30 public service commissions, and 

the number constantly increasing both in importance and 

dignity. Pennsylvania is the latest state to yield to the 

inevitable. The new law, while not what might have been 

desired, has some good features. It protects a company 

already serving the public from wasteful or needless com- 

petition and the consequent duplication of investment. How- 

ever, it has the weak point in common with the laws of sev- 

eral other states, in that it exercises no control over muni- 

cipal plants, nor does it protect central stations from unfair 

competition with municipal plants. 

Most public utilities are accepting the new regime as 

gracefully as possible, but some are protesting that if rates 

are reduced to a point where the capital invested is only 

able to earn what the commissions consider a reasonable re- 

turn, that it will not be possible to attract sufficient capital 

to properly exploit the industry. While all the dark clouds 

have not rolled by, we believe this matter will right itself. 

There are very few if any cases of any unfair advantage be- 

ing taken by the commissions and few if any instances where 

they have abused their power. The popular distrust of cor- 

porations seems to have about reached its high point, if 

not now actually on the decline. The real objection in the 

minds of thoughtful persons is not in regard to the cen- 

tralization of capital itself, but to the abuses which such 

centralization renders possible. 

It seems to be now generally believed that the in- 

creasing regulation by commissions will check the installa- 

tion of municipal plants. Two cases have recently come to 

our attention. One of these was at Camden, N. J., where 

a report of experts showed that the city could buy current 

for lighting the streets cheaper than they could make it. 

The other case was at Sandusky, Ohio. Here an ordinance 

was passed reducing the rates for current. Then Sandusky 

Gas & Electric Co. protested, and appealed -to the state 

utilities commission, which ruled against the city. In retali- 

ation, the authorities called for a special election to vote on 

a municipal plant, with the result that the project was 

decisively defeated. In an address before the Southeastern 

Section of the N. E. L. A., at Macon, Ga., August 14, Mr. 

T. C. Martin, secretary of the N. E. L. A., and expert for 

the census bureau, predicted that the data of the next census 
/ 
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New Business Methods and Results 
Representing Interests of Central Station, Electrical Jobbers, Dealers and Contractors. 
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of the electrical industry will show a reduction of the capi- 

tal invested in municipal plants, now about 10 per cent of 

the total invested in the industry, to not more than 5 per 

cent. Such seems to be the general tendency through the 

increasing importance and expansion of the large transmis- 

sion companies. 

THE SOCIETY FOR ELECTRICAL DEVELOPMENT. 

The Society for Electrical Development is carrying on a 

strenuous membership campaign and making plans to se- 

cure a larger market for electrical goods. The readiness of 

manufacturers to support the movement has led some to 

believe that it was planned primarily for their benefit. How- 

ever, Mr. Osborne, speaking for the Westinghouse Electric 

& Manufacturnig Company, states elsewhere in this issue 

that their attitude is cooperative in the broadest sense of the 

word, believing that that which is truly cooperative will be 

in the last analysis profitable to all. The membership is 

now past 300 with subscriptions pledged in excess of $134,- 

000. 

NEW BUSINESS METHODS AND NOTES. 

The Narragansett Electric Co., of Providence, R. I., has 

posted the following rules for the guidance of its employes: 

Treat all customers politely and courteously. 

Do not misrepresent anything. 

Do not try to be smart. 

Do not think you are doing the company a favor by 
beating a customer. 

The motto of this company is “A square deal to the 

public.” 

See that you live up to it. 

The New York, Brooklyn and Chicago Edison com- 

panies have adopted a free renewal policy for all tungsten 

lamps of 100 watts and over. 

The use of electrically operated domestic appliances is 

helping out with the servant problem. A “help wanted” ad 

recently published in a Chicago paper calls particular at- 

tention to the fact that electric washers and cleaners are 

used in the home. 

The Union Light & Power Company, of Franklin, Mass., 

is adopting an idea that has been used in England for some 

time, consisting in renting electric wiring, the same being 

put in by the company, and remaining its property, the 

monthly rental charge is very moderate, covering simply the 
interest on the investment. 

The value of a record of wired houses for the convenience 
of central station customers has often been pointed out. 
The Baltimore Gas and Electric is becoming quite a serious 

competitor of the real estate agent through such a record, 

having listed over 1,200 properties. 

A new use for current consists in operating a refrigerat- 
ing system for keeping water cool for tempering steel. 
When the water is allowed to cool naturally, the temperature 

is found to often cause a partial annealing. It has been 
found that the output can be increased 1-3 with an artificial 
cooling system installed. 

The isolated plant should be a valuable off-season load 
to the central station. During the summer, no steam is 
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needed, and the labor cost will run high per Kw-hr. Why 

shouldn’t the owner and the commercial manager get to- 

gether to their mutual advantage? 

In the last two years the Tri-State Railway & Electric 

Company has achieved a remarkable growth at Steuben- 

ville, Ohio, having quadrupled its connected load. The 

motor load showed the greatest increase from 40 to 1,500 

horsepower. 

TESTING THE METER. 
With every unexplained increase in bills complaints are 

sure to come, and a goodly number of these will reflect 

seriously on the veracity of the meter. The initiated know 

that out of every 1,000 meters taken at random, about 500 

to 600 will be very nearly correct. Of the balance 90 per 

cent will be running from 5 to 15 per cent slow, while per- 

haps from 20 to 40. out of the 1,000 will be a little fast. 

Consequently, when a meter complaint comes in, heads shake 

wisely, and certain conclusions are drawn. Perhaps, if it 

were explained that every meter is tested when installed, 

and that as time goes on and the jewels get worn and full 

of dust the meter runs slower and slower until it gets so 

slow that the company in self defense has to take it out 

and recalibrate it, the customer may be made to see that 

the high bill is due to other causes. There comes a time, 

however, when a test is demanded, and most companies have 

found it wise to make a test even if assured that the read- 

ing is correct, rather than antagonize the customer by re- 

fusing to do so. 

THE N. E. C. A. CONVENTION. 

The recent convention of the National Electrical Con- 

tractors’ Association, held at Chattanooga, showed among 

other things, that the contractors are now giving more at- 

tention to maintaining a high standard of work and over- 

coming the abuses which have injured their own business, 

than to throwing up breastworks against imaginary foes. 

While the spirit of cooperation is not all that could be 

desired, yet the tendency is decidedly favorable to greatly 

improved conditions. 

NOTES. 

Eight states now require electric headlights on loco- 

motives. 

The St. Louis Board of Education has purchased four 

electric trucks for use in distributing supplies, ete. 

A tungsten lamp consuming but .5 watt per e«p. has 

been developed. The filament is short and thick, taking 

about 6 amperes, making it suited to series street lighting. 

Profitable and Unprofitable Loads. 
The subject assigned for this issue, namely, “An Analysis 

of Various Loads, Showing Their Relative Profitableness,” 
is closely related to the subject discussed last month, when 

an analysis was made of the factors affecting central sta- 

tion income. It also overlaps the topic for November in 

which special loads, sueh as pumping, laundries, steam 

heating, ete., will be taken up and analyzed. For this rea- 

son we will not atempt to treat this subject as an entirely 

isolated topic but continue the discussion of last month, 

especially in its relation to profitable business and lead up 

naturally to a consideration of the specific instances in the 

November issue. . 

While the subject of cost analysis and the corresponding 

rates for electrie service have been made the subject of 

almost endless diseussion, and while numerous rate sched- 

ules have been proposed, many of them differing only in 

their degree of complexity, the basic principles are es- 

sentially simple. The conduet of any business involves a 

number of expenditures, some of which can be equitably 

apportioned among individual transactions and some ¢an- 

not. Some are related in a simple way to the volume of 
business while others have no such relationship, and hence 

must be considered as a general burden upon the business, 

or as now generally termed an “overhead” expence. 

Naturally, lying between that class of charges which can 

be easily distributed, and those which cannot be even ap- 

iproximately apportioned, there are a number capable ot 

more or less exact analysis, and it is over these that the 

most discussion has arisen. 

It is now recognized by commercial experts that the 

volume of overhead or undivided expenses should be made 

as small as possible, sincéthe effect of undivided charges — 

always attracts unprofitable and repels profitable business. 

This is evident, for if a certain expense which is necessary 

in order to supply A, for instance, be equally divided be- 

tween A and B, then since A is being served at less than he 

should equitably pay, he is a relatively unprofitable custom- 

er, and also for that very reason others of the same class 

will be attracted. The converse is true of B. The class 

of business which he represents will be rather repelled on 

account of having to bear part of a fixed expense which 

was incurred for the benefit of others. It may be seen. 

therefore, that every item that can be apportioned among 

customers with reasonable exactness and without undve 

complieations of method, should be so distributed. 

Considering now this analysis as it relates to the central 

station industry, we find that the expense of supplying 

service is divisible into variable and fixed charges, that is. 

those which vary with the output, and those which do not. 

In the first class is ineluded fuel, water, oil, repairs to 

equipment, ete. We can therefore quite readily arrive at 

an equitable charge per Kw-hr covering the expense of pro- 

duction. The fixed charges, however, are not proportional 

to the output, and must be provided for in some other way. 

It is true that we can increase the rate per Kw-hr to a point 

where it will provide for all the expenses necessary to run 

the business, but the arrangement will not be equitable, and 

it will drive away profitable business, as we have stated, 

since the effect of lumping together the fixed charges will 

be to overcharge the long burners, and serve the short-hour 

customers at a loss. Naturally, therefore, those using light, 

for instance, for long periods will find it cheaper to pro- 

duce it themselves, or will go to competitive illuminants. 

Since in the production of electricity, we are dealing 

with a non-storable product, a very important factor in the 

cost of supplying service, is in the providing of the equip- 

ment needed to supply the demand for eurrent at any time, 

and as the necessity for the proper apportionment of 

charges became more apparent, it was suggested that a 

large part of the overhead or fixed charges were proportion- 

al to the demand, and that as these charges were measured or 

estimated, a further distribution could and should be made. 

Of course, there are a number of things which the most 

rigid analysis ean not apportion equitably among the cus- 

tomers. For instance, it would be manifestly absurd to 

charge a eustomer having business with the general man- 

ager, with the value of his time for the period of the inter- 

view, and likewise many other cases. 
Other expenses which are not in any proportion to either 

the consumption or the demand are those of the commercial 

i 
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department, including advertising and general publicity, 

legal expenses and the like. There are, however, other 

charges, such as the running of services, rental of meters, 

replacing fuses, ete., which can be made the subject of in- 

dividual charges, if desired. In fact, these things were for- 

merly handled in just this way by a number of companies, 

but the labor involved in handling and accounting for so 

many peity items overbalanced any advantage gained in the 

accuracy of the distributions. 

However, such items should not be totally neglected. 

For instance, considering service charges, if a company has 

a number of city customers, where but a small amount of 

labor and material are required to make connections, and 

at the same time have a good deal of outlying business 

where long extensions are necessary, some provision should 

be made for making those who benefit by the service bear 

their share of the expense. Unless this is done, it adds an 

unjust charge, even though a small one, to the amount paid 

by the profitable city customers, and at the same time en- 

courages more demands for extensions further into the 

country. - 

The unprofitableness of such business is not always 

realized at first, but when the line gets in need of frequent 

repairs, it becomes apparent, and it is easier to inaugurate 

service than to discontinue it, or to adjust the rate, as many 

central stations who have pushed their lines out through 

sparsely setiled country with insufficient guarantee of busi- 

ness have already discovered. We have in mind at this 

writing a line about 10 or 12 miles long in Pennsylvania, 

running through two or three small villages with a total of 

38 customers. After a couple of years’ operation, the com- 

pany awoke to the fact that they were losing money, and 

the line was cut off amid a storm of protest. Had a suffi- 

cient charge been made at the time to cover the cost of the 

construction and the upkeep of the line, it would no doubt 

be in operation today. 
What then may we consider as a profitable load? It 

may seem almost absurd to say that a profitable load is 

one which is carried at a profit, and yet there is no other 

distinction. However, as a further criterion, we might say 

that any load which involves a large fixed and undistrib- 

uted expense, (or which has a large investment, in propor- 

tion to the revenue) may be suspected of being unprofitable. 

Bear in mind here that it is not alone the fact that a light- 

ing load may be short hour, or that a small house may re- 

quire a long extension, that makes it unprofitable, but the 

fact that there is no adequate apportionment of the cost of 

the service. If every expense incurred by the central sta- 

tion would be covered by a corresponding charge, one piece 

of business would be as profitable, in proportion, as any 

other. We might further say that any load which is capa- 

ble of being accurately analyzed, if not profitable, may be 

made so. If, under a proper distribution of the costs, the 

business will not come to the central station, it is better not 

to have it, because if taken on otherwise it will only serve 

as a burden upon the other and more profitable business. 

While, as we pointed out last month, the long hour user 

is not necessarily more profitable to the central station than 

other customers, yet he is of more value to the community, 

because his load makes for efficiency of production, and 

hence enables the central station to serve its customers at 

lower cost and thus indirectly stimulates electric service in 

general. Likewise it is of advantage to secure as many, 

customers in’a district as possible, because this makes for 
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efficiency of distribution with the same results. Still fur- 

ther, we might say that it is to the advantage for every one 

using electric light to use the metallic filament lamp be- 

cause it aids in efficiency of utilization. _ 

A. G. Rakestraw. 

Electric Washing Machine Campaign Conducted by 

the Chicago Electric Shop. 

A unique electric washing machine advertising campaign 

was recently used by the Electric Shop of Chicago. While 

the advertising was in a sense an experiment, it has proven 

extremely successful and offers great possibilities for ad- 

vertising other electrical appliances. The plan was to offer 

an $85 Federal electric washing machine as a prize to the 

person estimating the nearest saving possible in one year 

by the use of an electric washing machine. The campaign 

was started by a number of newspaper advertisements 

showing illustrations of the machine, giving full details of 

the contest and having blanks for the savings to be filled out 

by the contestants. Each contestant was then to write a 

twenty-five word article upon the advantage of using an 

electric washing machine in the home. Cireulars giving 

these details were handed to customers at the Electric Shop, 

and were enclosed with bills. 

™ Replies began to come in almost immediately and up to 

the time of the closing date, July 1, over five hundred per- 

sons had submitted articles and estimates for the prize. 

While some estimates were entirely beyond reason, the ma- 

jority showed that the matter had been carefully considered 

and the saving figured out upon a logical basis. ‘Twenty- 

three judges were selected from representative business 

men in Chicago to pass upon the contest. They awarded 

the prize to Orlander P. Tidd, whose estimate of savings is 

as follows: 

Wages to servants and washwomen...............$ 63.00 

Food and ear fare to servants and washwomen...... 8.40 

Lisbon Hem eer BPP ck cats loteealetineete See ace 22.00 

Bi 6 BMP yt pee MOO AS colo ss scare ewe tea yet a: gusens hes ete 6.30 

POHNS) 68.6 cocynic 9 0.00 4,0 CEERI OG aCe ce risa 4.50 

Wear and tear on clotlring and materials washed.... 13.50 

MEAT Oe OU MD INGHOMS rie’ .).10 clas vs se ores pan eeen Wek 60 

Laundry damage, such as marks of iron rust, ete.... 1.30 

Hartt Clean OSSEStreERe Mayes 4,6 «'<, siete egors. olldvele wicleletersie aue's | Pek) 

Cleanericm bills sates. 5 seis saanee Ho BS 6.00 

Time A os Boge ORE S84 a Gites we ws eke 37.80 

SPACE nee oes... P va Peed betonerats seta thaucs 10.50 

Damage from quantities of steam in the room...... = 2.75 

Loneebolin ce ae arse. 6 5 ona EE er Ary 1.00 

EVGBIG Meee aries .). fo sierSe noe detailed es cee 4.20 

$185.05 

Mr. Tidd’s article follows: “Cleanliness is next to God- 

liness,” and the “Ideal State of Absolute Cleanliness” can 

be realized by the use of a Federal Electric Washing Ma- 

chine. To enumerate the advantages of this, the most mod- 

ern health, labor, time and money savers, would require far 

more space than this sheet allows; but it may be safely said 

that our women—who are necessarily responsible for that 

ideal state of cleanliness—who are so fortunate as to be- 

come possessors of this magnificent addition to the world’s 

great inventions, can rest assured in the future of the elim- 

ination of the dangers of infections, of bad temper, of that 

worn-out feeling caused by many steps, to the hands and 

most important of all, to good health. 
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Mr. Tidd’s estimate was nearest to the estimate pre- 

pared by the judges, which follows: 

Wages to servants and washwomen............-- $ 78.00 

Food and car fare to servants and washwomen..... 18.20 

1 DEN 00) SA eG OG ed .0.0.0.400 CURSO oce 22.00 

dt enero aah Sate Sito oo. coo nd tS eRe oI 6.30 

Soap .. - shoe See ETc os cos wea 4.50 

Wear and tear on clothing and materials washed.... 13.50 

Wearing out buttons... ener cc. « - sce sismer 1.67 

Laundry damage, such as marks of iron rust, ete.... 2.50 

Laundry Slosses tia. set. etn neti feta « sivas sisters 2.75 

Cleaner’s, bills !3ciroe lore eRe tei vies 6 saa stoaee 6.00 

i ean ROO Ooo a00-6 0 6.6.00 Oc tio CeO care 20.20 

SPAGO <5, tepeoneet Aeeeeeet <ici'si oa a tat aie 4.50 

Damage from quantities of steam in the room...... 2.75 

Long boiling si sececadtiaetrmetentre e's <= is s/s ce miele 1.00 

Health—cannot be estimated in money..........+- 

$183.87 

Immediately after the close of the contest, letters were 

sent to all announcing the result, thanking each contestant 

for his interest, and stating that a representative of Electric 

Shop would call to thank them personally for the trouble 

they had taken. The salesman then followed these letters. 

As all of the contestants were already convinced of the sav- 

ing to be effected by the use of an electric washing machine, 

it was not difficult to secure orders from those who were 

not already using washers. The estimates and savings and 

the articles submitted afford very good advertising matter 

for future advertisements. Altogether, the campaign proved 

far more successful than was expected. 

Meter Records of New York and Queens Electric 
Light & Power Co., New York. 

The system of receiving and keeping a record of me- 

ters by the N. Y. & Queens Electric Light and Power Co. 

is considered a complete one and one into which liability 

of error has been carefully guarded against. On receipt 

of the meters from the manufacturer they are unpacked 

and their serial number and rating entered in what is 

ealled the stock book, together with the company number, 

which is placed on the magnets in white figures one- 

quarter of an inch in height and which can plainly be seen 

through the glass cover at any angle or height within 

the limits specified by the company’s rules of installation. 

The stock book is then turned over to the department 

clerk, who enters the above data on a card, which is 

filed for record. 

The next step is to check the meter for accuracy and 

place it in stock. The result of the test is then entered on 

the ecard, which up to this point gives the complete history 

of the meter until an order is drawn and the meter in- 

stalled in the consumer’s premises. The man who does 

the setting is required to check both company and serial 

numbers, also the rating on the work order, which is re- 

turned to the meter clerk for entry, who then sends it to 

the accounting department for filmg. The meter data 

by this time has been checked three times, and if any 

errors had been made they would have been discovered 

and corrected. While the system of checking does not 

vary from that employed by member N. E. L. A. com- 

panies, yet the system of record of test, ete., is one pe- 
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euliar to this company and a very simple and complete 

one, as the following will show. With the exception of 

laboratory tests, all test cards are made in duplicate and 
upon an order drawn by the accounting department to 

the meter department. The meter department, on com- 

pletion of the test, enter it in their card system and give 

it a test number. The test order bears the consumer’s 

application number, which is always used by the main 

office for filing purposes. This test number is for meter 

department filing. Both application and test numbers 

used, eliminate any duplicate order which might be 

placed to have tests made of same meter for the same 

reasons. 

The test cards are then separated, the duplicate of 

which is sent to the acounting department and placed on 

file for general information. The original copy is re- 

turned by the meter department and filed in numerical 

order. The system employed in filing test cards is a 

very unique one. Instead of the cards being filed in a 

regular filing cabinet they are laced in temporary 

binders until two hundred ecards have accumulated, which 

are then permanently bound in book form, the index of 

which is obtained by referring to the card system. 

R. B. Mateer, Sales Manager, Great Western Power Com- 
pany, Writes on Competitive Situations. 

Where rival light and power companies occupy the 

same field, it does not necessarily follow that duplication 

of equipment and distributing systems represent large 

waste expended to no purpose, nor does it result in a 

merger where the town and country is scoured for non- 

consumers by strong soliciting forces. Competition today 
is not the result of a stock jobbing scheme nor a desire on 

the part of the banker to risk the cash of his clients, but is 

the direct consequence of one of several evils. (a) Narrow 

business policy of existing utilities. (b) Failure to develop 

territory. (¢) Tendency to charge all the traffie will bear— 

high rates. (d) Poor service. (e) Over capitalization— 

watered securities. (f) Failure to recognize the public as 

a partner. (g) Greed—on the part of the so-called power 

trust to provide funds necessary to pay interest on stock 

and bonds of holding companies that are without earning 

power, except by bleeding underlying subsidiary concerns. 

(h) Failure to grow with the development of the country. 

The latter is by far the potent factor in the organization 

of competitive utilities and is the result of a narrow busi- 

ness policy of denying extensions into suburban districts 

and agricultural sections. 

Before the organization of what is possibly the largest 

hy@roelectriec development in the West, the suburban resi- 

dent sought in vain for light, the farmer was dependent on 

internal combustion engines or air-motors. Service was 

denied, as an aggressive expansive policy involved the re- 

building of a system planned for the present and without 

thought of the future. With each authorized inerease of 

capital, small water powers were devoloped while those of 

huge proportions and future possibilities passed unnoticed, 

awaiting the approach of the far-seeing capitalist who 

built for the future. 

With the slogan, “If it’s modern—it’s electrical,” com- 

petition is necessary, not only to keep pace with the de- 

mands occasioned by new applications of electricity, but 

for the natural readjustment of rates on that commodity 

that today is not a luxury but a convenience 4nd necessity. 
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| Questions and Answers from Readers | 
= Readers are invited to make liberal use of this department for discussing questions, obtaining information, = 

opinions or experiences from other readers. 
However, editors are not responsible for correctness of statements of opinion or fact in discussions. 

Fi lished answers and discussions are paid for. 

Discussions and criticisms on answers to~ questions are solicited. 

All pub- 

SSS | 1 AS | S| | A | A (| ( eT } 

WHAT IS MEANT BY TERM “PHASING IN?” 

Editor Electrical Engineering: 

(397) Please publish an explanation of what is meant 

by the term “phasing-in” alternating current apparatus. 

For instance, what is the operation when “phasing-in” a 

synchronous motor at a substation? W. E. F. 

WHAT’S WRONG WITH REFILLABLE FUSES? 

Editor Electrical Engineering : 

(398) The writer has never been able to learn what 

features of the refillable fuse, for instance the “Daum” 

type, are so radically wrong as to justify the underwrit- 

ers in withholding their approval of them. If some reader 

ean give this information through the question and answer 

columns, it will be appreciated. W. #E. C. 

SERIES VS. PARALLEL ARMATURE WINDINGS. 

Editor Electrical Engineering : 

(399) Please explain difference between a series and 

parallel armature winding on a four pole machine. Explain 

relation of coils under the field poles and armature con- 

nections. F. W. Topping. 

TESTING OUT SIGN WIRING. 

Editor Electrical Engineering : 

(400) In the case of a sign, wired in series-multiple, 

when unbalancing causes the burn-out of one series multi- 

ple branch, how can the burned out branch be located 

without testing all the lamps? Kea Wienkt 

POSITION OF BRUSHES ON D. C. GENERATORS. 

Editor Electrical Engineering : 

(401) In some designs of D.C. generators, the brushes 

are directly opposite the pole pieces, in other designs they 

are in the neutral region. What conditions determine the 

location ? Wo 1%, Sp 

METER CONNECTIONS AND COST ON 3-PHASE, 4-WIRE SYSTEMS, 

Editor Electrical Engineering : 

(402) How is it that the four-wire, 3-phase system is 

objectionable for central station work on account of an in- 

creased cost of meters over the 3-wire, 3-phase system? 

Please show by diagram he connections for meters on such 

a system. L. E. W. 

Spacing of Wires on Transmission Lines. Ans. 
Ques. No. 358. 

Editor Electrical Engineering : 

In regard to the spacing of wires on transmission lines, 

as mentioned by W. E. C. in Question 358 of the March 

issue, I may say in general that the spacing is usually a 

compromise of the several factors going to make up the 

electric properties and the reliability of the line. If it were 

not for the mechanical construction, the spacing of the wires 

could be made such that a proper balance between line 

reactance and capacity could be produced for practically 

any voltage and length of line. It is apparent, however, 

that if the spacing is not sufficient that trouble will be 

caused, owing to shorts from the swingings of the conductors 

together or by birds bridging the conductor. Power ares 

are also likely to do much damage to conductors where the 

clearance is small. 

‘Where the vertical arrangement of conductor is used, 

there is likely to be considerable trouble owing to wires 

swinging together during sleet storms. ‘The sleet drops off 

of the conductor in one span allowing this conductor to 

jump up and if it does not strike, the greater deflection in 

the adjacent span may cause trouble. Some companies 

have gone to considerable trouble to get away from the verti- 

cal arrangement, reconstructing their lines so as to give hor- 

izontal clearance for sleet conditions. 

The prevention of shorts is of much more importance 

than any changes in the reactance of the line. So in laying 

out the clearances of a line, the factor governing the swing- 

ing of the conductors together under probable operating 

conditions should be given the most attention. 

In general the shorter the span the smaller the clearance, 

without danger of the wires swinging together. Also the 

higher the tension in the line the greater the effective clear- 

ance for a given spacing. In mountainous local tie spans 

which give trouble from swinging together are often put in 

with steel cable so that the tension may be high, making the 

effective clearance as large as possible. 

While high tensions in the transmission line tend to 

increase the effective clearances, care must be taken that too 

great load is not placed on insulators, as the factor of 

safety will be so lowered that considerable trouble may 

result in time. In places where the line is dead ended or at 

angles where the stress is heavy, if too high tension is used 

a, slight are on the conductor may anneal it, and so lower 

its strength that it will soon break. 

The cost of constructure and amount of power distribu- 

ted and the value of reactance of the cireuit must all be 

given careful consideration in deciding upon the clearance 

for the line as well as the mechanical properties of the 

conductor. 

The question of line construction is more or less of an 

engineering problem, factors varying greatly with each 

installation. The tendency at the present time is to use 

shorter spans, as there has been too much trouble in the 

long spans where only moderate clearances have been used. 

If the system is to have any long spans believe it highly 

advisable to construct the tower so that greater cleanance 

ean be obtained for this part of the line. 

A. O. Austin, Electrical Engineer, Ohio Insulator Com- 
pany. 

7 



412 ELECTRICAL ENGINEERING SepreMBer, 1913. 
(Formerly Southern Electrician) 

Spacing of Transmission Lines. 
358. 

Editor Electrical Engineering: 

Ans. Ques. No. 

In regard to spacing of transmission line conductors 

mentioned by W. E. C. in the Mareh issue, it is essential 

that the spacing be such as to prevent wires from swinging 

together or against towers in wind storms. The following 

distances have been determined and represent good prac- 

tice: 

Distance Distance 

Voltage apart—inehes Voltage apart—inches 

6,600. 18 to 24 44,000 48 to 60 

11,000 18 to 24 66,000 (2 

15,000 24 to 30 88,000 96 

22,000 30 to 36 110,000 120 

33,000 36 to 48 

The spacing for one locality may not always be suited 

to other localities as the effect of corona must be considered. 

The critical voltages and spacings at which corona losses 

begins are as follows: 

Spacing in Critical Spacing Critical 

Inches Voltage Inches Voltage 

15 42,000 35 49,000 

22 45,000 52 52,000 

H. H. Williams (Ala). 

Grounding Secondaries. Ans. Ques. No. 364. 

Editor Electrical Engineering: 

(The writer is not sure that he understands what the 

author of question No. 364 has in mind, but if he does 

understand rightly, the following suggestions may be of 

some use: 

There are no factors that determine exactly the size of 

wire to be used in grounding secondary. Each case has to 

be worked out by itself. If, however, a particular lighting 

company makes 50 amperes, the minimum fuse on any of 

its primaries, at least 50 amperes must be able to flow con- 

stantly through ground connection including the ground 

wire without allowing any portion of the secondary to be 

raised more than a reasonable amount (say 25 per cent) 

above its normal voltage (say 110 volts). So, if above 

other conditions, wire of such size must be chosen that the 

resistance of its entire length from secondary to ground 

connection plus the resistance of ground connection plus 

the resistance between ground connection and grounded 

surfaces in building plus the resistance from the point of 

connection of ground wire and secondary to nearest point 

to building on, which primary might possibly make contact, 

shall not total more than one-half ohm. 

With the present use of miscellaneous sizes of primary 

fuses it seems much better to require by ordinance as will 

shortly be the ease in Colorado Springs, that combined resis- 

tance of secondary grotinds must in no case exceed one-quar- 

ter ohm, that in no ease shall any secondary have less than 

two grounds initially, and that all buildings hereafter con- 

nected to lighting service shall have proper secondary wire 

connected to ground. 

No matter what the size of primary, up to, say, 200 or 

300 ampere fuse protection, a secondary would have good 

protection against serious voltage rise if not less than No. 6 

gauge copper wire (which should be the minimum size) be 

used for any secondary ground connection. Secondaries 

are rarely, if ever, less size than No. 6. Of course, ground 

connections should be properly placed to protect building 

installations more than one ground being absolutely essential 

for thorough protection of any extended secondary. 

A fair length of No. 6 wire can Cispose of 200 ampere 

without serious voltage rise i fthe ground connection itself 

is “thorough.” In the writer’s opinion the only really 

“thorough” ground connection is that to a good water main 

or water service. And the best point to make such a ground 

is from the secondary service of any building to be protected 

to the water service of that building. 

W. J. Canada (Col.) 

Checking Meters and Transformers. 

No. 368. 

Editor Evectrical Engineering : 

Ans. Ques. 

Following are answers to questions marked No. 368: A 

detailed description of testing A.C meters, with and without 

instrument transformers, and D. C. meters was given in the 

April and May (1912) issues of Southern Electrician. The 

derivation of the formula W = (3600 K R)/S is also given. 

These articles answer all sections of this question. Fur- 

ther, the diagrams asked for are on Page 191, of the May, 

1912, issue. 

Briefly, in answer, if the meter is to be checked against 

a standard in the primary line, the standard meter would be 

connected to standard instrument transformers. The read- 

ing of the standard meter should be multiplied by the prod- 

uct of the ratios of the transformers to get primary watts. 

The watthour meter would be considered as any other meter, 

and the dise constant would be used in the formula W = 

(3600 K R)/S. The meter in question has no constant 

marked on the aise, but has 80 K W H = 1500 R of dise. 

Then, 80,000 watthours = 1,500 revolutions, and since one 

watthour — 3600 watt seconds, then 3600 > 80000 watt 

seconds = 1500 revolutions. From the formula W S = 

3600 K R, therefore 3600 80000 — 3600 & K & 1500, 

and'ekKe— 93.03 (1. 

If the meter is provided with current and potential 

transformers, but checked without them, the constant (K) 

should be divided by the product of the two ratios to get the 

secondary calibrating constant: 

[53.33 /(eur. trans. ratio) & (pot. trans. ratio) ]. 

The formula as given in the first part of this answer ap- 

plies also to some makes of D.C. meters. The figure (1) on 

the dise of the D.C. meter is undoubtedly the calibrating 

constant and would apply in the formula if the meter is’ 

made by the General Electric Company. Some other com- 

panies use other formulas, hence the make of the meter must 

be known to give a definite reply. KH. P. Peck (Ga.) 

What Lengths Mark Division Between Long and 
Short Transmission Line for Calculation 

Purposes. Ans. Ques. No. 370 

Hditor Electrical Engineering : 

The following formula may be used for determining the 

size wire when the per cent power loss is known: A = 

(57 X10" XI XK Wi) etP KB SPP). 
Where A = area of copper wire in circular mills; L = 

length of transmission line in miles; K.W. = kilowatt load; 

P — power loss in per cent; E — voltage between trans- 

mission wires; (P.F.) = power factor in per cent. This 

formula applies to the size wire in polyphase transmission 
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lines, both two and three-phase. 

the area in circular mills by two. 
So far as applying a formula to any given set of con- 

ditions, and expecting it to give correct results, it is impos- 

sible to state what length of line would be considered long 

or short, as the amount of load that a line earries and the 

voltage determines the effect of the charging current. The 

above formula solved for the line in question gives about 

450,000 circular mills. This gives an error of 3 per cent in 

the power loss, as it neglects the charging current. If only 

1,000 kilowatts were transmittec and conditions were the 

same, the error in the loss would be 9 per cent. If the 

voltage were double on this same line, the error would be 

about 15 per cent. It is, therefore, very apparent that this 

formula can only be used as the first approximation for 

determining the size wire, and it will then be necessary to 

calculate by some accurate means, the actual loss for the 

size wire determined by this formula. The inductance can 

never be neglected, and it is always necessary to use an 

accurate formula for determining voltage loss for, if the 

line is solved as a D.C. line, in this particular instance, 

the error is something like 300 per cent. 

The above statement not only applies to high voltage 

long distance transmission lines, but also to 2,400 or 1,200- 

volt lines, insofar as inductance is concerned. The formula 

for power loss will be fairly accurate on any line less than 

20,000 volts and having a length not greater than about 

forty miles, although it is possible that there might be some 

exception even to this rule, depending upon local conditions; 

such as the number of branches on the straight way trans- 

mission line and the value of the load carried. Small loads 

would give errors between 6 and 10 per cent. 

N. E. Funk (N. J.) 

For single-phase multiply 

Corrosion of Mine Cables. 
Editor Electrical Engineering : 

There is no doubt in my mind but that the corrosion in 

question is electrolytic. Current is leaking from the posi- 

tive conductor to the ground, (which is here connected to 

‘he negative side of the network). The air in the return 

airway of a mine is particularly foul, and this, together 

with the usually high percentage of salts in water filtering 

into colliery workings, makes condensed or dripping moist- 

ure quite a good electrolyte so that, apart from direct 

chemical attack by the moisture, (which attack is generally 

quite considerable), a low resistance leakage path is pro- 

vided wherever moisture can gain access to a live concuctor 

above or below earth potential. Corrosion occurs at that 

electrode, (here the positive cable and its armoring), from 

which current flows. 

The remedy for the trouble is to clean the joint thor- 

oughly, (remaking it, if it has been weakened or pitted by 

corrosion), cover it with thoroughly waterproof insulating 

tape and paint the whole with a tough, waterproof insulat- 

ing, paint (asphaltum, ete.), or, preferably, form a wiped 

lead joint. The latter is, of course, only applicable when 

the cable itself is lead sheathed. Lead sheathing is inflexi- 

ble, heavy and not altogether immune from corrosive attack. 

A most valuable sheathing material for cables which have 

to be exposed to corrosive moisture and rough handling and 

in which it is desirable, (as in most colliery service), to 

retain a considerable degree of flexibility, is siliceous rubber. 
This sheathing material—which must only be depended upon 

for mechanical protection and not for electrical insulation— 

Ans. Ques. No. 372 

is made by kneading together rubber and siliceous powder 

in about equal proportions. The mixture is forced while 

cold and under great mechanical pressure around the cable 

to be protected and is then vulcanized. The efficiency of 

the protection afforded seems to be due to a shielcing or 

armoring effect of the siliceous material on the rubber par- 

tieles. Cables thus protected will withstand any reasonable 

and a good deal of unreasonable treatment. Joints in 

eables sheathed with this material must be covered by truly 

waterproof tape, painted between layers and overall with 

tough waterproof composition. Tape or braiding which is 

not waterproof is worse than none at all. 

R. E. Neale (England). 

Calculating Economical Size of Conductor. 
Ques. No. 373. 

Editor Electrical Engineering: 

Answering W. L. E.’s question (373), in the May issue, 

the formule for calculating the size, in circular mills, of 

a conductor is: (DX W XC) + (p X EF’). 
In this formula, D is the distance of transmission one 

way in feet. W, the total number of watts delivered, C a 

constant depending upon the power factor, p the loss in 

line in per cent of power delivered and £E the voltage be- 

tween the main conductors at receiving end. 

The value of C for any particular power factor is ob- 

tained by dividing 2,160—the value for constant current— 

by twice the square of the power factor, which is nearly 

1690 in this ease. 

Then, (400 * 22380 « 1690) ~ (5.45 «& 110 & 110) 

= 229,225 cir. mills. Thus, a 300,000 cable is required at 

110 volts. Now raise the voltage to 440 volts with the same 

voltage drop.—Then, (400 « 22380 « 1690) ~ (1.36 

440 440) — 57,445 cir. mills, or a No. 2 wire. 

It is thus observed that by raising the voltage 4 times 

the area of the conductor will be decreased to one-fourth with 

the same drop of voltage. But by taking the same per cent 

of power loss you will decrease the area one-sixteenth, that is: 

(400 & 22380 « 1690) ~— (5.45 « 440 & 440) — 14,370 

cir. mills, or a No. 8 wire. From this W. L. E. will see it 

is to his advtanage to raise the voltage as high as practical. 

F. N. Irvin (Texas). 

Ans. 

Natural and Critical Frequency of Transmission 
Line. Ans. Ques. No. 387. 

Editor Electrical Engineering: 

If the self-induction were neutralized by the capacity, « 

the current flowing under a given impressed E. M. F. would 

be a maximum and determined by Ohm’s law. The fre- 

quency at which this neutralization occurs is called the erit- 

ical frequency, since there is only one value of frequency 

at which this happens. 
For inductance, we have, E = 27fLI, where f is the 

frequency in cycles per sec., L inductance in henrys, and I 
the current. For capacity only we have E = I/27fk, 

where k is capacity in farads. 

For resonance 27fLI = I/2rfk; 2rfL — 1/2rfk; 

1/27 V 1/KL. 

This value of f is the frequency corresponding to the 

values of K and L. If the resistance of the cireuit is very 

low the current will be excessive (ERI). In ordinary 

practice, the frequencies employed are not high enough to 

make effects of resonance very common. 

A. G. Riddick (Ala.). 

1. — 
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Economical Size of Conductor. Ans. Ques. No. 373. 

Editor Electrical Engineering: 

In ealeulating the size of wire for the transmission 

of a given power, under definite conditions, the first step is 

to find the eurrent required per phase, which can be cal- 

culated from the formula, I = (P & 746) ~ (E X cos © 

X V3) 
In this formula J is the current per phase, P the horse- 

power to be transmitted, E the phase voltage and cos @ the 

power factor. The question concerns the transmission of 30 

horsepower a distance of 400 feet by 3-phase, 60 cycle, 110 

volt current, power factor 80 per cent, drop 6 volts. Substi- 

tuting in the above formula we find J = 146.8 amperes per 

phase. 

The voltage drop depends upon the current flowing and 

the inductance and resistance of the line. The effect of 

capacity may be neglected for all cases except very long 

lines, operating at very high voltages. The inductance of 

the line may be figured from the formula L = (80.5 + 740 

log D/r) -- 10°. ZL being inductance in henries per line, 

D the distance between centers of wires, and r the radius 

of the wires. The reactance per line may then be found 

from the formula X = 2 a f L. Where X is resistance in 

ohms and f the frequency of the cireuit in cycles per second. 

These calculations will be much simplified by using values 

for inductance of circuits of various sizes of wire and 

spacing, tables of which are published in all electrical 

handbooks. 
As a starting point let us assume a current density of 

500 amperes per square inch in the line, which will require 

a conductor whose cross section is 146.8 ~ 500 = .293 

square inches, or about 375,000 circular mils. Thus each 

conductor must be either a single cable of 375,000 circular 

mils, or say two No. 000 wires. If the single conductor be 

used, the resistance of the 400-foot cireuit will be .0113 

ohms per wire, and the inductance .0359 ohm per wire, at 

a frequency of 60 cycles, assuming that the wires are spaced 

12 inches apart. Then the impedance per wire will be 

VV (.0113° + .0359°) = .0376 ohm, and since the impe- 
dance of a three-phase line is / 3 times that of a single 

wire, the impedance of the above line will be 1.73 & .0376 

i .0651 ohm, and the voltage drop would be 146.8  .0651 

= 9.54 volts, more than 50 per cent above the prescribed 

limit. 
The marked effect upon the voltage drop, resulting 

from subdividing the conductors of an alternating current 

transmission line, may be seen in this case. By using two 

(No. 000 wires instead of the 375,000 circular mil cable, the 

cross section, and weight of copper will be increased about 

13 per cent. and the resistance decreased in the same ratio, 

that is, to .0098 ohm per leg. The inductance of the two 

No. 000 wires will be .0193 ohm per leg, so that the im- 

ipedance will he \/ (.0098* + .0193°) = 0235 ohm per leg, 

lor 1.73  .0235 — .0374 ohm for the three-phase line. 

iThus the voltage drop will be 146.8 & .0374 = 5.96 volts, 

which is within the limit given in the original question. 

Here the voltage drop has been reduced 371% per cent, while 

the amount of copper has been increased only 13 per cent. 

On account of the number of factors to be taken 

into consideration in designing a- transmission line, it would 

be difficult, if not impossible, to lay down any fixed rule 

for determining the most economical voltage, or size of 

wire, to be used. Both depend upon cireumstances which 

vary for different installations and each transmission line 
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luust be considered as a new problem. It is obvious that 

to transmit a given power, the higher the voltage the less 

the cost of copper for a given power loss or voltage drop, 

by reason of the lower value of current required. However, 

a minimum size of wire is soon reached on account of me- 

chanical limitations and there is an increase of cost, instead 

‘of a saving, on account of the more expensive insulation 

required if the voltage is increased beyond the value cor- 

‘responding to the current which such minimum wire will 

economically carry. 

For large transmission systems, the voltage on the 

lines has gradually increased, keeping pace with, or per- 

haps, furnishing the incentive for developments in insula- 

tion of transforming and switching equipment and the line 

itself. The limit is undoubtedly fixed by the dielectric 

strength of the air at least until a reliable weatherproof in- 

sulation is developed, which will not unduly inerease the 

weight and cost of the line. 

Mr. John Greenhalgh (Engineering Magazine, October, 

1912), gives a rough rule for determining the voltage of a 

transmission line, depending only upon the distance to 

which power is to be transmitted, namely, the voltage should 

\be one thousand volts per mile for the first three miles and 

four hundred volts additional for each additional mile. A 

more complete formula (for three-phase transmission) is 

also given. 

V=W ~ [3°V (Dew 300 rZ)] 
Where V — voltage per phase; W — watts supplied to 

line; Z = length of line in miles; D = current density in 

line in amperes per square inch; e = permissible power 

loss in per cent; r == resistance of a wire 1 mile long and 

1 square ineh in eross section. 

For direct current work the formula is 

V=W — ['V (Dew +100 rZ)] 
Where the symbols have the same significance as in the 

preceding formula, except that Z is the length of wire, or 

twice the length of the line. 

It must be borne in mind in designing a transmission 

line that such formulas as given above, as well as Kelvin’s 

law for the most economical area of cross section of con- 

ductor, should be used with extreme care. The following 

statement is from “Electric Power Transmission” by Bell: 

“For one without the gift of prophecy the attempt to fig- 

ure the line for such a transmission (general distribution 

from water power) by following any canonical rules for 

maximum economy is merely the wildest sort of guess- 

work,” C. 8. Stouffer, (Tll.) 

Operation of Water Wheel and Motor on Same 
Shaft. Ans. Ques. No. 384. 

Editor Electrical Engineering: 

Tf a shaft connected to a water wheel, and carrying 

load, be coupled to an induction motor driven shaft, the 

two will work together. The power developed by an in- 

duction motor is proportional to the slip, or per cent de- 

‘erease of speed at load from synchronous speed. If the 

total load on the shafting is greater,than the capacity 

of the water wheel at full gate, the speed will drop until the 

slip of the induction motor gives it enough power to carry 

the balance of the load. The speed regulation would be bet- 

ter than before on the water wheel side, and possibly on the 

motor side as well, for the whee! has excess power. 

In ease the load should be dropped suddenly, the wheel 

would tend to speed up the motor. When the speed rises 
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above the synchronism the motor will act as an induction 

generator, delivering power to the line, the amount of 

power so delivered depending on the negative slip, or per 

cent excess of speed above synchronous speed. The speed of 

the motor will not be likely to increase over 6 or 8 per 

cent, depending on the capacity of water wheel and motor. 

Why Does Lead Suddenly Increase? Ans. Ques. No. 380. 
On a steady load of 20 amperes a sudden increase of 

load to 60 or 80 amperes may indicate malicious inter- 

ference with lines, at a point sufficiently distant from the 

plant to give enough resistance in the primary feeder to 

prevent the current from reaching a value sufficient to blow 

fuses or trip breakers. L. P. Brode (Cal.). 

Size of 3-Phase Motor Starters. 

No. 383. 

Editor Electrical Engineering: 

Answers Question 

For a star-delta starter it is only necessary to know 

the voltage and horsepower of the motor. For an auto- 

transformer starter the voltage, horsepower, frequency and 

number of phases of the motor must be given. It is some- 

times necessary to know the starting torque required and 

the starting torque of the motor at different voltages. This 

enables one to descriminate between the necessity of using 

an auto-transformer or a star-delta starter. Also, if an 

auto-transformer is used it enables one to determine the 

per cent of normal full line voltage to be used on the 

starting taps. As a matter of fact there are only one or 

two makes of motors on the market which do not require 

an auto-starter. Furthermore a star-delta starter can be 

used only on a three-phase circuit. 

Operation of Water Wheel and Motor on Same Shaft. 
Ques. No. 384. 

Under the conditions given, J. P. L. ‘can couple the 
two shafts together and rest assured that the motor will 
hold the speed of the water wheel constant, within certain 
limits according to the size of the motor as compared te 
that of the water wheel. To accomplish the desired re- 
sults successfully he should adjust the governor of his 
water wheel so that the speed of the shafting and neces- 
sarily that of the motor would not cause the motor to 
deliver power until the gate of the wheel is wide open. This 
can be done by not allowing the speed to fall below the 
synchronous speed at no load. That is, the belt or chain 
between motor and shaft must be slack on both sides. 

Care should be taken not to overdo this as such a 
procedure might over speed the motor, which would at 
once deliver back power into the line. This would be the 
case in any event should the load be suddenly removed. 
As a further precaution in case the motor is small com- 
pared to the size of the water wheel, it must be noted that 
the speed might rise so as to overload the motor excessively. 

This can be avoided by properly fusing the motor. This 
is altogether a very pretty problem and will give excellent 
results if carefully worked out. 

Use of Time Limit Relays. Ans. Ques. No. 388. 
The use of the time-limit relay has its only advan- 

tage in that a surge which is merely temporary in its ef- 

fect cannot open the cireuit. The disadvantage is that a 

real serious “short”? may open the main line or even open 
the main breakers which, of course, gives unnecessary trou- 

ble. The trouble with time limits, however, has been found 

Ans. 

to be less than without them. 

into consideration. 

Synchronous Motor Generator Set vs. Induction Set. 
: Ques. No. 386. 

In addition to the advantage of the power factor cor- 

rection with a motor generator set we have the very impor- 

tant fact that the direct current voltage is absolutely inde- 

pendent of the alternating current voltage and cannot be 

affected by surges which always acecOmpany sudden charges 

in load, and the direct current voltage is constant, depend- 

ing only on the frequency of the alternating current side. 

When considering the difference in price, it should be re- 

‘membered that the value of the investment in the motor 

generator set is very much higher than the rotary. The 

rotary is a special machine and can be satisfactorily op- 

erated only under special conditions. 
Natural and Critical Frequency. Ans. Ques. No. 387. 
The natural frequency of anything physical, electrical 

or otherwise is its resonant frequency. ‘The critical fre- 

quency of any electrical circuit is that frequency at which 

the cireuit begins to send out ether waves. 

Why Load Suddenly Increases. Ans. Ques. No. 389. 
The conditions stated here point to a floating cross. 

That is, some wire is supported loosely and occasionally al- 

lows a flash over from phase to phase. 

William Mangum (N. Y.). 

This is taking everything 

Ans. 

Corrosion of Switch Blades. 
Editor Electrical Engineering : 

The action of the SO, (sulphur dioxide) gas from the 

producers would be less marked if it were possible to keep 

the switches perfectly dry. Since SO, is the anhydride of 

an acid, it will combine with the moisture on the switches 

and form sulphurous acid, according to the equation, SO, 

+ H,O = H,SO,. The addition of oxygen from the at- 

mosphere may change it further into sulphuric acid 

(H,SO,). 
I would suggest that the switchboard be protected from 

steam as much as possible. Any hydroxide, such as lime or 

erude caustic soda, will absorb the SO, and render it harm- 

less by converting it into a sulphite. Therefore, the air 

for the switchboard room may be purified by passing it 

through a screen containing the hydroxide, or the air might 

be kept pure by passing’ the producer gas through such a 

screen or a tank of lime water, if such an arrangement were 

mechanically possible. This arrangement would also re- 

move the carbon dioxide gas. T. G. Seidell (Ga.). 

Ans. Ques. No. 390. 

Transformer Ground Detector Arrangement. 
Ques. No. 391. 

Ans. 

_ Editor Electrical Engineering : 

Replying to question 391 by T. C. M., I do not see how 

the star connection of potential transformers with star 

point grounded could add any strain to insulation of delta 

connected transformers and motors on the system. Any 

system of a large size has practically this same condition, 

due to the electrostatic capacity of the lines, transformers, 

ete. That is, a voltmeter connected from line to ground 

would read practically star voltage due to the capacity 

leakage, if I may use the term. Star connection of power 

transformers is standard and no trouble is experienced on 

apparatus connected to these systems due to grounding the 

star point of the transformers. The potential transformers 

themselves are very liable to give trouble, as they provide 

a very small capacity path to ground for any lightning dis- 

turbance. BH. P. Peck (Ga.). 
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| © New Apparatus and Appliances | 
———) 1 

The Gould Storage Battery for Vehicle Propulsion. 
The illustration shown here is the type of cell now sold 

by the Gould Storage Battery Co., New York, for electric 

vehicle propulsion. In the positive plates in this cell the 

paste composition is made hard and dense by a new process 

and has the same high electrical capacity as the softer but 

less durable paste ordinarily used. The Gould plate is said 

to develop its full capacity by the softening of a mere sur- 

face layer while the oxide in the body of the plate remains 

firm and impervious to the jarring and vibration of the 

vehicle. Thus extremely long life is combined with con- 

tinued high capacity, and renewal of the plate does not be- 

come necessary until the last particles of oxide have done 

useful work. 

POSITIVESTRAP(tyPe’L”) VENT (Sort RUBBER) 
COVER (nano RUBBER) 

CROSS BAR 
(PART OF STRAP) 

HOLD-DOWN 

NEGATIVE STRAP 
TYPE'L’) 

PLATE LUG 

POSITIVE PLATE 

HARDRUBBER 
SHEET (PerForated) 

(AGAINST POSITIVE PLATE) 

Wood SEPARATOR [i 
(FLAT SIDE AGAINST NEGATIVE ay 
‘PLATE. GROOVED SIDE,A- F 
GAINST RUBBER SHEET) 

NEGATIVE PLATE 

HARDRUBBERJAR 

Iuprovep Goud Evectric VEHICLE Barrery. 

Gould batteries for electric vehicle propulsion are said 

by the makers to be in every way equal to those types 

made by the company for standby service in prominent 

electric plants, in driving submarine vessels of the U. S. 

and foreign navies, in driving New York street cars, in 

driving rush hour trains in the Grand Central Station, 

New York, and in lighting the trains of America’s lead- 

ing railroads. 

Records for Bailey Electrics. 
Ruggedness and reliability of service are important 

features of electrics used for commercial work. The Bailey 

roadster is a car especially serviceable to lighting com- 

panies, some twenty-four companies using it in light serv- 

ice, for general superintendent, line construction superin- 

tendent, trouble calls, ete. One car in the service of the 

pO ri rr 

Malden Electrie Company, Malden, Mass., has covered 

16,092 miles in a period of ten months up to July 1, 1913. 

This is an average of 53 miles per day including Sundays 

and holidays, the ear being on duty 18 hours out of 24. 

It is regularly charged and cared for between 3 and 7 

a. m., and can be boosted if necessary between 12 and 1 

p- m., and between 5 and 6 p. m. 

One of these cars driven by its owner, regularly, takes 

a hill of 6/10 of a mile long with a 11 per cent grade at a 

speed of 9 miles per hour, and a consumption of from 9 

to 12 ampere-hours, depending upon conditions of charg- 

ing. About 14.7 miles of poor roads and hills are covered 

in less than one hour, three-quarters of an hour being con- 

sidered good time with a 70-horsepower Renault gasoline 

car over the same route. It often taxes a 40-horsepower 

gasoline car to climb the hill mentioned. 

Another car in the service of the Edison Illuminating 

Company, of Brockton, Mass., has covered 8,712 miles in 

the six months preceding July 1, 1913. Another car serv- 

ing the Salem Lighting Company covered 11,000 miles in 

the first year of its use. -These cars are equipped with 

Edison batteries and manufactured by S. R. Bailey & Com- 

pany, Ine., 895 Boylston St., Boston, Mass. 

New All-Porcelain Push Button Socket. 

A new design of all-porcelain push button socket, shown 

in the accompanying illustration, has been placed on the 

market by the Cutler-Hammer Manufacturing Company, of 

Milwaukee, replacing a former socket. This new socket is 

smaller than the earner type, and is much easier to install. 

The casing consists of two halves, to one of which the 

mechanism is permanently attached. To wire the socket 

only one screw need be removed which then allows the 

halves to be separated and makes the two binding screws to 

which the cord is attached, easily accessible. A reducing 

bushing for the cord is supplied and provision made for 

standard socket shade ‘holders. 

New Curuer-Hamuer Socker. 

The high rating of 660 watts, 250 volts, makes this push 

button socket particularly well suited for use with heating 

and cooking appliances and small motor-driven devices. 

Also for basements, laundries and other locations where 

dampness is liable to 'be present, the shock-proof porcelain 

casing makes this socket desirable. The standard finish of 

the casing is gray, although brown, ivory and white can be 
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furnished. These sockets bear the label of the Underwriters’ 

Laboratories. As there is a demand for a socket of ‘this 

kind for fixture work it is understood that such a model 

with 4g, %4 and %% inch brass nozzle is in preparation. 

The Greenwood Watch. 
The accompanying illustration shows a unique and ef- 

fective advertisement now being used by the Greenwood 

Advertising Company, of Knoxville, Tenn. The wateh is 

the regular Ingersoll $1.50 movement with the exception of 

the dial which as shown bears the words, “Greenwood.” 

iV i % 

a B ipividuality© . 

THE GREENWOOD ADVERTISING WATCH. 

“Individuality,” and “Electric Signs,” in such display as to 

attract attention and leave an impression. The idea must 

be credited to Norman B. Hickox, treasurer and manager 

of the company, who says that he is not at all superstitious 

but thoroughly believes in signs. 

An Induction Motor of New Design. 
A new line of squirrel cage induction motors has been 

designed ‘by the Westinghouse Electric and Mfg. Co. pos- 

sessing several noteworthy features. Among these are, the 

extensive use of pressed steel in their construction; rotors 

with cast-on short cireuiting rings and moisture and heat 

resisting insulation. The use of pressed steel in motor con- 

struction represents a marked advance in motor design, It 

imparts great mechanical strength and is very uniform in 

structure. Hence a motor of a given weight ean be made 

with more active material than motors of corresponding 

capacity in cast iron frames. 

In these motors, rolled steel forms the frames of the 

sizes above 20 H. P., the end plates of the smaller sizes, 

(which are of the so-called frameless type,) and the feet 

and the slide rails of all sizes. As a result these motors are 

very compact, a feature that is of great importance in many 

applications. Above 5 H. P., the form-wound staror coils 

are laid in open slots. 

Tn all sizes, the rotor bars are insulated with a special 

cement which is moisture resisting and will withstand a high 

degree of heat and mechanical stress. In motors above 15 
H. P., the bars are connected electrically and mechanically 
by easting the shortcireuiting rings around their ends. 
Hence these rotors, having nothing that can burn out, 
deteriorate under heat, or work loose under vibration, are 
practically indestructible. The bearings, being the only 
Wearing part, have been designed very liberally. They are 
protected from dust by a cap on the front end and by 
felt washers between metal rings on the pulley end. 

The efficiency and power factors are high, not only at 
ifull loads, but at fractional loads also. This last feature 
is of special importance because industrial motors zenevally 
run at less than full load. These motors are being put on 
tthe market in all commercial sizes from 1 to 200 horse- 
(power. 

The Arrow Electric Company’s New Factory. 
The Arrow Electric Company recently completed a new 

factory and has equipped it with the latest machinery for the 

manufacture of electrical wiring devices. Electric power and 

drive is used throughout and the plant is constructed of 
special design along modern sanitary lines. The window 
space is about 662% per cent of the wall space, which insures 
plenty of light and ventilation of air, and where there are 

confined spaces, or rooms which are apt to be congested, 

the air is charged every twenty minutes by motor driven 
exhausters.. So far as possible all the machines are equip- 
ped with safety devices, but to take care of an occasional 
accident, bound to oceur, there is provided a fully equipped 
hospital room with “First Aid” supplies, stretcher and cot. 

The offices are illuminated by indirect lighting, and 
throughout the plant general overhead lighting is main- 
tained, wherever possible, even when individual lighting is 
necessary. The whole building is wired with an automatie 
call system and telephones, making it possible to locate any 
person in any department without delay. 

A new catalog will be ready for distribution the early 
part of September, announcing many additions to the Ar- 
row line, besides presenting a complete ilne of wiring 
devices, and much information valuable to anyone inter- 
ested in wiring specialties. 

New P. & S: Products. 
Pass and Seymour, Inc., of Solvay, N. Y., has made nine 

additions to its line of “Handy Wiring Devices.” The de- 
vices are known by the numbers as indicated in what fol- 
lows. Nos. 461, 462 and 463 are key, keyless and pull 
type receptacles respectively for use with condulet base. 
Nos. 458, 459 and 460 are key, keyless and pull type recep- 
tacles respectively for use with wood molding or Paiste pipe 
taplets. And Nos. 452, 453 and 454 are key, keyless and 
pull receptacles respectively for use in open wiring. All of 
these nine receptacles embody the “Fluto” style interchange- 
able shell. this style of shell being interchangeable with the 
entire P. & S. line of “Fluto” sockets and receptacles. 

No. 428 is a pull receptacle for use on 4-inch boxes. In 
the past it has been the practice to use on outlet boxes, a 

pull receptacle which was primarily designed for use as a 

wall receptacle. This device is designed exclusively for use 

on outlet boxes. The porcelain projecting ring insulates the 

metallie shell from the box and from the ceiling; thereby 

permitting its use on metal ceilings. It is regularly sup- 

plied with pull chain 18 inches long, but may be supplied to 

special order with pull chain of any length. 
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Construction News | 

| | This department is maintained for the contractor, 

dealer, manufacturer and consulting engineer. 
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ALABAMA, 

TUSCALOOSA, Additional equipment consisting of one 1500 

Kw. Curtis turbo generator and 50 Kw. motor generator exciter 

set, and a 500 Kw. rotary converter with transformer, switchboard 

panels, ete., will be installed in the plant of the Birmingham- 

Bessemer Railroad Co. 

H 

FLORIDA, 

JACKSONVILLE. A considerable number of ornamental posts 

have been ordered from the Union Foundry Co., of Anniston, Ala., 

for white way lighting in the business district. 

TAMPA. The American Utilities Co. has been organized with 

a capital stock of $100,000 to construct water works, electric light 

system, ete. J. F. Taylor is president, J. J. Logan, vice-presi- 

dent, C. H Davis, secretary and treasurer. 

TARPON SPRINGS. The Southern Utilities Co., of Jackson 

ville, Fla., will expend something like $25,000 in improving the 

electric plant of the Tarpon Springs Ice & Electric Co. 

GEORGIA, 

AUGUSTA. The Georgia-Carolina Power Co., Augusta, Ga., 

will install additional electrical equipment in its stations at 

Augusta and Clearwater, Ga., including three 2000 Kva., two 1006 

Kya. and one 500 Kya. water-cooled transformers; six 750 Kva. 

transformers; a small 5 Kw. motor-generator set, and switcu- 

board apparatus. All the apparatus will be built and the instal- 

lation made by the General Electric Company. 

COLUMBUS. The Columbus Power Co., Columbus, Ga., will 

add to the equipment of its station three 1833 Kva. transformers 

and switchboard apparatus recently ordered from the General 

Electric Company. 

REYNOLDS. The city is planning to construct an electric 

light plant and has made inquiries to electrical manufacturers 

and contractors for carrying on the work. G. L. Cooper is 

president of the council. 

ROME. The transmission system of the Georgia Railway & 

Power Co., is being tied in with the transmission system of the 

Tennessee Power Co., the latter system supplying power hereto- 

fore to Rome. After the connections are made the power will 

probably be received from the Georgia Railway & F'ower Co., 

which company has erected a substation at Lindale, five miles 

from Rome, and equipped it with modern apparatus. The cost 

of the substation issapproximately $65,000. 

LOUISIANA. 

ARCADIA. It is reported that the North Wouisiana Light & 

Power Co., of Arcadia, will erect wtihin the nex‘ six mouths, a 

6600 volt transmission line to Gibsland, a @:stance of eight miles 

and purchase one 90 Kw., three-phase, 60-cycle, 2300 volt generator 

and one 125 Hp. engine, also boilers, switchboards and protective 

devices, transformers and poles. The company has purchased : 1 

electric plant in Areadia. J. B. Herring is president; B. Davis, 

vice-president; J. T, Reeves, secretary and treasurer. 

HAMMOND. The Hammond Ice, Light & Bottling Co. is in 

the market for a 150 Kw. or 200 Kw., 2300 volt generator, directly 

connected to a turbine or oil engine. James Jamonville is man- 

ager, 

RAYNE. It is understood that the management of the Muni- 

cipal Electric Light Plant is to purchase a ¢2:s engine of about 

«150 Hp. and a three-phase, 2300-volt, alternating current generator. 

E. J. Bertrand is superintendent. 

NORTH CAROLINA, 

ALBERMARLE. The Piedmont Power Co. is reported to have 

plans for the construction of a hydro-electric plant on Yadkin 

River, near Albemarle. This plant will develop about 18,000 Hp. 

William B. Lawrence, of 18 Freemont St., Boston, Mass., is en- 

gineer in charge. 

RAEFORD. The Raeford Power & Mfg. Co. is to install a 500 

Kya. Curtis turbo generator with a 15 Kw. starter. Six 200 Kva. 

transformers, 25 Hp., 150 Hp. and 125 Hp. motors, switchboards 

and accessories are also to be installed. 

MORAVIAN FALLS. A 50-foot dam will be constructed by J. 

T. Humphrey and the present power plant of the Moravian Falls 

Mining Co, will be constructed, installing turbine water wheels, 

and facilities to transmit and distribute electricity at Wilkes- 

boro, N. C. Work on the transmission system has already begun. 

WILSON. It is understood that the city of Wilson has en- 

gaged Gilbert White, of Charlotte, to prepare plans and superin- 

tend the construction of a lighting system which will cost ap- 

proximately $100,000. 

SOUTH CAROLINA. 

LAKE CITY. A bond issue of $7,500 has been voted for the in- 
stallation of an electrie lighting system. 

PERAKEH. The South Carolina Development Co., Peake, S. C., 
has purchased for its stations at Columbia, S. C., six 2500 Kva., 

three-bearing motor-generator sets and switchboard apparatus. 

The machines will be built and installed by the General Dlectire 

Company. 

Seneca. The Seneca Oil Mills is planning to install a 100 Hp. 
and a three 55 Hp. induction motor for use on three-phase, 40- 

eycle, 2300 volt circuit. 

OKLAHOMA. 

CHICKASHA. Improvements will be made to the system of 

the Chickasha Gas & Blectrice Co., involving an expenditure of be 

tween $35,000 and $40,000. This company has recently purchased 

the property of the Chickasha Light, Heat & Power Co., and the 
consolidation will take place within the next few months. R. A. 

Overton is manager of the Chickasha Gas & Electric Co. This 

company also owns the Public Service Company, of Oklahoma, 

recently organized to purchase and operate the public utilities at 

Guthrie, Tulsa, Vinta, Atoka, Coalgate, and Lehigh. 

KENTUCKY. 

CLAY. The Clay Light & Ice Co, is plarning to purchase and 

install a 30 Kw., single-phase, 60 cycle, 2300 volt, belt driven 

generator direct connected to a steam engine. 

PIKEVILLE. The Sandy Valley Light & Power Co. has been 
incorporated by J. M. Hopkins, J. G. Strey and L. S. Wilson. 

The capital is $20,000. 

WEST VIRGINIA. 

CHEAT RIVER. The hydro-electric company of West Vir- 

ginia, has filed plans and specifications for the construction of 

three dams on the Cheat River. The storage water will be used 

three times, 48,000 Hp. being developed at one point and 12,500 

Hp. at another. 

CHARLESTON. Application has been made to the F'ublic 

Service Commission by the Gauley Power Co., for the right to 

build five dams estimated to develop 100,000 Hp. Two of these 

dams will be located on the Gauicy River and three on the 

Meadow River. The Gauley Power Co. was recently organized 

with a capital of $250,000. J. A. Scaines is interested. ae 
HUNTINGTON. The Tri-State Power & Mining Co., has made 

application for the construction of two dams on the New River 

in Summers County. These dams will back water sufficiently for 

the development of 35,000 Hp. A company has recently been in- 

corporated with $600,000 capital stock for the development of 

65,000 electrical horsepower and electrical transmission. 

Personals. 
COL, GEO. W. GORTHALS, chairman of the Isthmian Canal 

Commission and chief engineer of the Panama Canal, bas con- 

sented to accept the honorary presideney of the International 

Engineering Congress, and wiil preside in person over the general 

sessions to be beld in San Francisco September 20-25, 1915. 

VillLIP S. DODD has resigned his position as secretary- 

treasurer of the Society for Electrical Development in accordance 

with an understanding made at the time he took the office. No 

announcement of Mr. Dodd’s future is made at this time, al- 

though it it is understood that he will leave the electrical industry. 

Philip Dodd is among the best known men in the electrical 

field. He first attracted attention through his work on the 

ELECTRICAL REVIEW, of which paper he subsequently became 

business manager. From the publishing business he went to the 

National Electric Lamp Association as director of its department 

of publicity. The electrical industry loses a good man with his 

retirement. Mr. Dodd’s enthusiasm and _ stick-to-itiveness won 

him a prominent place and his abilities in advertising and in or- 

ganization work are recognized as exceptional. A host of per 

sonal friends in the irdustry and hundreds to whom he was 

known only by reputation or correspondence will regret his leav- 

ing and wish him every success in his new work. 

MR. STEPHEN L. COLES has been appointed acting secretary- 

treasurer of the Society for Electrical Development, to succeed 

Philip S. Dodd, who has resigned. As announced in these 

columns several months ago, Mr. Coles’ services were retained by 

the Society as director of publicity. For the past four months the 

Society has loaned Mr. Coles to the Toronto, Electric Light Com- 

pany, Ltd., of Toronto, Ontario, where he has been engaged with 

constructive service and advertising problems. Mr. Coles has had 

twenty-five years experience in daily newspaper, magazine, week- 

ly and advertising agency work, and was for several years manag- 

ing editor of the Electrical Review. His electrical education was 

obtained at the Massachusetts Institute of Technology and in the 

field during the formative period of the electrical industry. 

VLADIMIR KARAPETOFF, Professor of Electrical Hngineer- 

ing at Cornell University, started August 6th on an extended 

western trip for the purpose of visiting hydro-electric develop- 

ments and high-tension power transmission plants. He expects 

to visit the recent development on the Mississippi River at 
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e@ early shown. 

The Status of the Tungsten Lamp. 

When we stop to realize that at least 50 per cent of the 

one hundred millions of incandescent lamps that will prob- 

ably be sold during the present year will be tungsten, the 

highest efficiency unit yet known, and remember that records 

show the demand for this lamp in 1909 as only 14 per cent 

of the 75 million lamps sold, against a demand of 70 per 

cent of this number for carbon units, the basis for the 

interesting development of the lamp business during the past 

few years is discovered. Tungsten lamp sales now stand 

at the same percentage of total sales that the carbon sales 

represented in 1911, while estimates of carbon sales for 1913 

are placed at not more than 10 per cent. The decrease in 

the demand for carbon lamps has been accompanied by a 

shifting practically equally to the gem or metalized carbon- 

filament and the tungsten units. The sales of the tantalum 

lamp, while never poputar, are now a negligible quantity. 

This development is indeed phenomenal in view of the 

adverse conditions under which the tungsten lamp was in- 

troduced due to its fragile nature. The performance to- 

day however, is such that a comparison of this highly ef- 

ficient unit against the low efficiency carbon lamp, when ex- 

pressed in dollars and cents for operation over a consider- 

able period, shows clearly that there is no logical reason 

that the demand for the carbon lamp should even approach 

10 per cent. In fact, so rapid has been the reduction in 

earbon sates during the past two years, a drop in output of 

nearly 90 per cent, that indications point to a demand in the 

near future, probably the next year, for on!y two types of 

lamps now sold, the gem or metalized carbon-filament, and 

the tungsten, the former being already adopted by many 

central stations as the standard free renewal lamp, taking 

the place of the old carbon. 

The last few years have been a period of refinement in 

lighting units causing changes in the commercial side of 

central station lighting business that have been so radical as 

to at one time create a fear that the profit in such business 

was to be reduced beyond a desirable point if the efficiency 

The 
prediction of the most optimistic, that larger numbers of 

of lighting units was to keep on its upward climb. 

customers could be connected and the old customers induced 

to use more lamps on the basis of securing more light at 

no increase in their monthly bills, has proven well founded 

as the results of central station commercial activity has 

The industry is now on a firmer foundation 

as far as the lighting business is concerned than in the 

days of the carbon lamp with high eurrent consumption and 

low efficiency for it has indeed proven true that a large 

number of small customers previously unapproachable are 

now possible and a keener competition can be created with 

gas, gasoline, kercsene, and acetylene lighting than was 

possible before the introduction of the highly efficient tung- 

sten unit. 

While, as already stated, the gem or metalized earbon- 
filament lamp is now considered the standard free renew-} 

lamp, having assumed this position almost witu.u 
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the past year, there is little exeuse for even this type of 

Zamp, with an efficiency of 2.5 watts per candle, against 

1.15 watts per candle for the medium sized tungsten, to have 

Undoubtedly 

this lamp is being used as the stepping stone to the tung- 

sten those cases where free renewal policies now 

exist, while such companies are carrying on campaigns to 

popularize the tungsten unit. The limits in the practical 

and successful sizes of the gem lamp are sure to be felt 

by those now adopting it, for customers are demanding 

ws, much more extensive use than at present. 

in 

units lower than 30 watts in residence service, and higher 

than 60 watts in industrial service, the present practical 

limits of the gem type. 

Probably the greatest drawback to the general introdue- 

fion of the tungsten lamp even today and especially where 

free renewal policies are maintained, is a greater price 

over the carbon and gem units and the reputation the tung- 

sten lamp unfortunately gained in its early days for being 

fragile. The wire drawn tungsten unit, now exclusively 

marketed by lamp manufacturers has, however, shown such 

excelent performance that the fragile feature cannot right- 

fully be held against it. The price feature still remains, 

however, when considering first cost, but disappears when 

ultimate cost, the only just consideration from a cost point 

of view, is examined. In this ease it is plainly shown that 

the lowest priced lamp is not the cheapest-in view of the 

fact that the first cost in any ease is only a small part of 

the true or ultimate cost. With the 40 watt gem lamp at 

a cost of 20 cents, a life of 700 hours, efficiency of 2.5 

watts per candle, and power at 5 cents per kilowatt-hour, 

the ultimate cost of the lamp is $1.60, or the first cost of 

lamp is about 12.5 per cent of the ultimate cost. In this 

ease, 16 candle power of light for 700 hours costs $1.60 

For the 40 watt tungsten lamp at a cost of 35 cents a life 

of 1,000 hours and efficiency of 1.15 watts per candle and 

power at 5 cents per kilowatt-hour, the ultimate cost of lamp 

is $2.35, and the first cost of lamp about 15 per cent of 

the ultimate cost. Thus, 34.7 candle power of light is se- 

cured for 1,000 hours at $2.35, a price per candle per hour 

of about 0.0067 cents against 0.014 cents per candle per 

hour for the gem unit operating as above specified, and 

assuming a constant candle power during life in both 

cases. These figures show up relative life and difference in 

efficiency to the disadvantage of a less efficiency unit in such 

a way that there seems little argument from the stand- 

point of present first cost against an extensive use of the 

tungsten unit. 

The life of the incandescent unit and the conditions un- 

der which it best operates is now getting due consideration. 

The unit termed best is not necessarily the one that has the 

longest life, but the lamp that shows the longest useful life. 

The best lamp today, therefore, is recognized as the unit 

whose initial cost plus cost of power is lowest or with units 

of equal first cost and economy, the lamp that has the 

longest useful life. This lamp for most commercial elec- 

tric circuits is unquestionably the tungsten. 

Many central station companies are now realizing that 

they ean afford only to offer the best lamp available to 

their customers and in all cases where this opinion is held, 

good results have been secured, for the new business here- 
tofore unavailable has more than offset the reduction due 

to the use of high efficiency units by old customers. Nota- 

bly among companies to take this stand is the Hartford, 

(Conn.) Company, with its policy to be always the first to 
cs‘ablish anything new that will benefit the business, which 

company has placed all tungsten lamps of 60 watts and 

over on a free renewal-basis. The New York, Brooklyn and 

Chicago Edison companies have followed by placing on a 

free renewal basis all units above 100 watts. This liberal 
‘policy is without a question a good stimulus for the industry 

in general and those responsible for this step should get a 

goodly share of the glory for their stamina and broad- 

mindedness of such a policy. Next year in the lighting 

issue of Electrical Engineering, we expect to report a decided 

development in this direction among a large number of 

companies, together with some interesting results. At this 

time, who can deny that the gem lamp, then, will be no 

more as the carbon lamp is now considered, and that the 

tungsten unit will hold full sway? 

The Origin of the Term Mazda. 

The origin and meaning of the term Mazda, the trade 
name under which the present tungsten lamp is marketed, 

is often the cause of much speculation. We have a state- 

ment over the name of the General Electric Company, 

which explains that Mazda was the God of Light, and one 

ot two spirits recognized long before the Christian era 

in connection with an early Aryan folk-religion known as 

Mazdaism. The fundamental doctrine of Mazdaism as- 

sumed that in the beginning two spirits, one good and one 

evil, governed the actions of mankind. Mazda was the 

spirit of all good, glorified as the Creator and God of 

Light. The opposing evil spirit, Ahriman, was represented 

as darkness. 

From what has been learned from the sacred works of 

the ancient Persians, it is believed, so the statement runs, 
that Mazdaism was constructed on a clearly coneeived plan 

and stood on a high moral level for its time, a great ad- 

vance in civilization. It appears from the oldest sources 

that it accompanied the introduction of agriculture and of 

settled life among the Iranians who oceupied the Kastern 

part of Ancient Persia, then extending as far East as the 

River India. Probably at some time previous to the tenth 

century before the Christian Era, Mazdaism made its way 

over Media and Persia proper where it came under the in- 

fluence of the priestly tribe of the Magi. This religion 

then fell into decay to be restored about 226 A.D. as a 

state religion of the Neo-Persian Empire. It retained its 

influence until overthrown by the Mohammedans in about 

641 A.D. 

Displaced forever by the more modern religious thought, 

its former greatness and influence were not without lasting 

results, for during the five centuries which preceded and 

the seven that followed the birth of Christ, a period which 

gave to the world the Gospels, the Talmud and the Koran, 

Mazdaism exerted. much influence on each of the move- — 

ments which produced or preceded from those three books, 

for it lent much to the first Heresiarchs, much to the Rabbis 

and much to the Mohammed. 

While Mazdaism as a great re‘igion has passed and is 

now almost forgotten, it is not especially unfitting that early 

historical aspirations and endeavor should be joined with 

present achievement; it is not unfitting that a trade name 

should be established in our lamp sales language for the 

best light which scientists and manufacturers can produee— 

that nature can offer and man can control—but what place 

shall this commercial term have in our technical literature? 
Should it find its way there at all except perhaps as follows: 

tungsten filament (Mazda) lamp? We are not yet con- 

vineed that the term should be given any technical standing. 

- 
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A Review of Recent Progress in Outdoor 

Decorative Lighting 

(Contributed Exclusively to Electrical Engineering ) 

BY ALAN BRIGHT, ILLUMINATING ENGINEER. 

IVE years ago the subject of street lighting was one 

that concerned only those who were engaged in the 

manufacture of the equipment used for such lighting service 

and those who were directly interested in the production, 

sale or purchase of electric current. There has, however, 

been a sudden realization that street lighting is something 

that concerns city officials, merchants and property owners, 

as well as private citizens. Now, that a poorly lighted 
street may mean business failure is fully understood by all 

business men. Men having to do with the sale of real estate 

are also concerned with outdoor lighting, for when tracts of 

Wig. AN INSTALLATION OF TUNGSTEN CLUSTERS IN 

Mexico Ciry, Mexico. 

land are opened up for sale it has been found that pros- 

pective buyers are attracted more readily if the streets are 

comfortably lighted. 

The first attempts to install ornamental lighting were 

usually made with the idea of creating a display rather than 

to establish a permanent method of street lighting. The 

installations served to convince people in general of the 

gross inadequacy of the illumination they had endured for 

years. The latest tendency therefore seems to indicate that 

municipal authorities are attempting to properly light all 

of the principal streets, rather than to depend upon the 

merchants to light up one or two of the principal thorough- 

fares, allowing the majority of the streets to remain in 

semi-darkness. It seems no more than just that this should 

be the case and that all streets should receive their due 

share of good lighting. 

CLUSTER LIGHTING. 

Many new designs of five and three light posts have 

made their appearance during the past year or so until it 

now seems as though each city has its own and characteristic 

design. Pressed or rolled metal and cast iron posts pre- 

dominate, although reinforced concrete posts have been 

adopted with satisfaction in many places. Attempts have 

been made to fashion cluster posts in wood and in stone but 

not with success. 

the posts were cut from native limestone. 

Cluster posts to meet all requirements of durability 

should have a substantial column and should be constructed 

of material that will not break when suddenly jarred, since 

it has been the experience in a number of cities that slender 

east iron posts have been broken off when struck by wagons. 

Fig. 1 shows the lighting equipment installed in Mexico 

City, Mexico, just previous to the recent disturbances. This 

installation shows that the introduction of well designed 

eluster lighting has not been confined to our own cities. 

Avenida San Francisco and Avenida Del Cinco de Mayo 

are lighted with about 125 five ight clusters of an unusual 

design which is rather typical of Mexican style. Instead of 

the ordinary arm that supports the lower lamps these posts 

have elaborate winged heads holding the four pendant 

lamps. The streets are forty feet wide and the staggered 

arrangement of locating the posts is used. There are five 

100-watt lamps per post enclosed in diffusing ball globes. 

A very similar installation may be seen in Puebla, Mexico. 

The question of post spacing is one that varies through 

wide limits for the location of posts is controlled by the 

width of the street, the number and size of the lamps, the 

length of the block and the light intensity desired. The 

average of a dozen business street installations in large 

cities shows that the power consumption per linear foot of 

street is 12.6 watts. 

A curious arrangement for placing three light clusters 

is shown in Figure 2. This system was recently installed 

in Oakland, California. It will be noted that the three 

globes are placed on a line with the curb instead of at right 

angles to the curb line as is the usual practice in three light 

installations. This is undoubtedly due to the fact that the 

In Bloomington, Indiana, for instance, 

ING Posrrion or THREE Licut Posts. 
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distance between the posts is less than the width of the 

street. Since the direction of maximum candle power is at 

right angles to the line of the three globes, this should be 

directed toward the portion of the’ street likely to be most 

distant from a lighting unit. 

ORNAMENTAL ARC LIGHTING. 

Although the tungsten cluster has lead the way in orna- 

mental outdoor lighting, a successful ornamental are lamp 

has been developed and is producing satisfaction in a num- 

 & 

THE ORNAMENTAL Luminous Arc LaMP—THE 6.6 

AMPERE AND Parkway TYPES. 

ber of cities. The lamp that has been designed for the 

lighting of business districts is shown at the left in Fig. 3. 

It is of the luminous type and may be mounted on an orna- 

mental pole as shown. The mechanism is enclosed in the 

upper portion of the pole itself and a small door gives ac- 

cess to.the moving parts. The removal of the globe is not 

required to trim the lamp, since the metallic top ornament 

may be raised and swung aside and held by a bayonet lock, 

the electrodes being inserted or withdrawn through the top 

opening in the globe. The lamp is said to consume 510 

watts, the life of the lower or magnetic electrode being 

rated at from 100 to 125 hours. 

Hie. 3. 

In Fig. 4, Eutau street, Baltimore, Md., is shown lighted | 

with this lamp. There are several hundred lamps in the 

down-town section of the city. The typical width of street 

is 60 feet. This is the largest installation of this type at 

present and shows a growing tendency to use high candle- 

power units with ornamental equipment to light business 

streets in large cities. The globes are of a peculiar shape 

and are designed to eliminate shadows, the Alba glass 

eliminating all glare from the are. 
The details concerning eight prominent lighting installa- 

tions in business districts are given in the accompanying 

table. This data shows the prominent part municipalities 

are taking in ornamental lighting. The statistics presented 

may be of assistance to those who are contemplating in- 

stallations. 
RESIDENCE STREET AND PARKWAY LIGHTING. 

The expense connected with installations of decorative 

lighting has heretofore confined their application to business 

sections. However, improved methods in manufacture and 

simpler designs have made it possible to adopt decorative 

lighting in outlying districts. 

Residence streets are usually lighted with enclosed car- 

bon ares suspended above the center of the roadway. As 

streets in outlying districts are usually lined with trees, the 

enclosed are lamp system with clear globes is very ineffec- 

tive, yet if the lamps are placed high, the sidewalks and a 

portion of the street itself are in deep shadows from the 

foliage. Placing the lamps below the foliage increases the 

difficulty for automobile drivers to distinguish objects ‘be- 

yond the region of brightness immediately beneath the are 

and accidents under such conditions are not uncommon. 

It would be useless extravagance to specify the same 

construction and the same intensities for lighting in resi- 

dence districts that are common in business sections. Light- 

ing of driveways and streets used principally by passing 

pedestrians and pleasure vehicles has no trade drawing 

function and serves only to insure the safety of the road- 

way. There is no reason, however, why underground con- 

struction and ornamental posts supporting modern lamps 

should not be seen in such places. It is quite common to 

see streets, well paved with up-to-date sidewalks and curb- 

ing yet marred by heavily scarred wooden poles supporting 

a net work of wires. To remedy this a few cities have 

attempted ornamental lighting in residence streets and are 

fully convinced that the benefits resulting justify the ex- 

penditure. The Parkway type of the luminous are lamp 

Fie. 4. Eurau Srreet, Batrimore, Mp., Ligwrep Wira Luminous Arc Lamps. 
To 
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ft. 

ELECTRICAL ENGINEERING 423 
(Formerly Southern Electrician) 

100 ‘ft. 14’-0” 

1 upright 4 pendant 
5-100 Wait 1-16” 

Alba Alba 

Multiple 

4-12" 

A.C. 

Until 1 A.M. Municipality Municipality 
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City Street 

F'osts 

ical Width of Street 

Number of Post Spacing (Distance between posts on 

one side of street) 

m ground 

Height of Post (Fro 

lobe) 

to center of to 

Lamp Arrangement Size of Lamps Size of Globes 

in inches) 

Method of wirin 

Diam. 

Kind of Current Time of burnin: Installation made by Installation maintained by 

Fig. 5. A Typican Street View av ALAMEDA, CALIFORNIA. 

shown at the right of Fig. 3 is an excellent unit for such 

lighting in boulevard driveways, automobile. courses, ete. 

It gives an extended light distribution having a reflector 

above the are, and is mounted at a height of 18 feet, well 

above the line of vision. 

to wide parkways where the lighting is not influenced by the 

This lamp is especially applicable 

presence of trees. There is another luminous lamp very 

similar in appearance and design to the ornamental type 

used in Baltimore known as the residential type. This 

lamp is mounted at a height of fourteen feet and may be 

placed below the foliage lining residence streets. Diffusing 

globes are used so that there is no apparent glare. 

THE ALAMEDA SYSTEM. 

The system in Alameda, California, is an excellent ex- 

ample of what may be accomplished by an enterprising 

city administration. ‘The abundant foliage on the Alameda 

streets made the light from the old are lighting units placed 

high, very ineffective on the streets below. To offset this 

disadvantage a post of the aty’s own design as shown in 

Fig. 5 was selected. The post consists of 344 and 3 inch 

iron pipe with a conerete base and cast iron top. The total 

height to the top of the globe is 9 feet 756 inches. The 

staggered arrangement of posts is used, there being 150 

feet between posts on one side of the street. 

Each post supports a 60-watt tungsten filament lamp 
enclosed in a 12-inch ball globe. All exposed metal and 
cement surfaces are painted green. About 4,000 of these 
single light standards have been installed in the city, ecover- 
ing every street, including all of the residence sections. 
The cost of the installation is about 21 cents per front foot 
and is assessed against the property owners. The post itself 
costs $11.50 installed and while not particularly ornamental, 
it has stability resulting in long life for the tungsten lamp 
and is something that most communities can afford. All of 
the are lamps in the city have been removed and the street 
lighting consists entirely of tungsten lamps. 

The system uses 110 volt tungsten lamps operated in 
parallel and fed from a transformer connected to a 2300 
volt constant potential street lighting cireuit. The eity 
owns and operates the electric light plant. The mainten- 
ance of the street lighting system is taken care of by the 
light plant and the electric current required is paid for 
by the city of Alameda at the rate of 214 cents per kw. hr. 
Some of the lights have been in operation for more than a 
year and the system is highly satisfactory due to its superior 
distribution of light over the are lighting system and on 
aecount of the low cost of installing. 

ORANGE GROVE AVENUE, PASADENA, CALIFORNIA. 
In contrast with the Alameda installation, it is interest- 

ing to note the installation on Orange Grove Avenue, Pasa- 
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A View or Orance GrRovE AVENUE, PASADENA, 

CALIFORNIA. 

dena, California, shown in Fig. 6. A distance of 8,000 

feet is lighted with single light posts made of solid bronze 

costing $90 each. The height to the top of the globe is 

10 feet, 2 inches. The standards are set one foot inside 

the curb and rest on a base of conerete 2 feet square and 

20 inches high. There are 170 posts, each supporting 100 

watt lamps enclosed in 18-inch Alba diffusing ball globes. 

The total installation cost was $30,000. This cost averages 

about $176 per post which is*far above the expense most 

places can afford. ‘This cost does not include, however, the 

cost of conduit, which amounted to about 32 cents per foot. 

This installation is mentioned to show the expense that is 

sometimes put into installations privately by groups of 

residents. 

A novel design of outdoor lighting unit is shown in Fig. 

Bre. 63 

Ocroser, 1913. 

Fic. 7. A'N INSTALLATION OF ORNAMENTAL POSTS AT 

Wrypsor Square, Los ANGELES, CALIFORNIA, 

Using ALBA GLASS CYLINDERS. 

ware. There are a number of distinct types and each have 
their characteristics. Fig. 8 shows the relative values of il- 

lumination in horizontal foot candles resulting from a five- 

light cluster when equipped with a number of kinds of - 

globes. The cluster tested was an isolated one and con- 

sisted of five 100-watt lamps—one in the upright position 

and four hanging pendant. With lighting conditions main- 

tained at constant values, illumination readings were taken 

on a 36-inch working plane at intervals of three feet from 

the post. The results show that Opal glass is far too dense 

for the purpose of cluster lighting. To begin with the 

tungsten lamp lacks in efficiency for street lighting work 

and to lose such a large portion of the light by absorption 

in the surrounding glassware is wasteful. 

pats Alba | | 
/ ZI Polyckased 

PY Polveb Roughed inside 

35h ee | aa a At Opal 
4 

i 

Foot Candles 

8 

& 

° 

Horizontal Distance in Feet 

Fig. 8. 

7. It is a three light post employing the use of tungsten 

lamps enclosed in 8 by 10 ineh diffusing glass cylinders. 

About 384 of these cylinders have been installed at Los- 

Angeles, California. The lamp and cylinder are very 

similar to the arrangement that has been used in Toronto, 

Ontario, for some time. However, this is the first instance 

where an attempt has been made to employ these cylinders 

on cast iron decorative posts. The effect is very pleasing. 

DIFFUSING GLASSWARE FOR CLUSTER LIGHTS. 

The effectiveness of a decorative system of lighting is 

largely dependent upon the proper selection of the glass- 

ILLUMINATING CURVES SHOWING PERFORMANCE 0} DirrusING GLASS GLOBES. 

It was formerly regarded as good practice to use clear 

elobes sand blasted inside for white way lighting but the use 

of glassware of this kind has been discontinued for the 

reason that “C R I” globes are fragile, require frequent 

cleaning and are very inefficient when not clean. The illu- 

minimum curve for “C R J” shown in Fig. 8 shows the per- 

formance of the glass when perfectly clean. It requires 

only a short time for the rough interior surface to collect 

dust particles on busy down town streets and not only does 

the globe assume an untidy appearance but the transmission 

of the light falls off rapidly. 

; 
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Although Polyeased glass, also known as Opatescent and 

Alabaster, is used somewhat, Alba glass seems to be very 

popular, not only from the standpoint of light absorption 

but on account of breakage. Polyeased glass is made up of 

a number of layers of glass, all having different coefficients 

of expansion so that when changes in temperature occur, 

frequent breakage Alba glass is of the same 

structure and has been found to withstand weather condi- 

tions. 

results. 

SPECIAL FEATURES. 

One of the advantages of the cluster system of lighting 

is its adaptability to improved fire and police alarm systems. 

The old method of indicating the location of a fire alarm 

box was to apply a coating of red paint to the wooden pole 

supporting the box. This scheme is effective in the daytime 

ouly. After nightfall the location of the fire boxes ig no 

longer visible. The ideal arrangement is to provide a sys- 

tem by which the location of the alarm boxes is visible at 

night as well as during the day. At Fort Worth, Texas, the 

fire alarm boxes are located on the cluster posts as shown 

in Fig. 9, and the top globe is equipped with a red band 

upon which appears the words, “Fire Alarm.” The red 

band is easily visible in day light as well as by transmitted 

electric light. At the same time the four inch red band on 

the globe is not sufficiently prominent to be over conspic- 

ious. In the same manner police boxes are indicated by a 

green banded globe with the words, “Police Alarm.” Other 

cities have adopted this same method to indicate railroad 

Fig. 9. An APPLICATION OF Fir—E AuARM GuLoBes aT Fort 

WortH, TExas. 

crossings, automobile courses, ete. It is sometimes the case 

that the names of streets are indicated on the cluster post 

located at a street intersection. Such an arrangement has 

been attempted in Los Angeles, California, as shown in 

Fig. 10. 

From a review of what has been accomplished in out- 

door lighting during the last year or so one is lead to be- 

lieve that ornamental lghtine is receiving attention every- 

where. Our cities are becoming more beautiful not merely 

on account of the improved lighting equipment but because 

better hghting has provoked a desire to make other improve- 

ments. The hghting of areas that have heretofore been in 

darkness has emphasized the necessity of replacing badly 

paved streets and defective sidewalks. It has resulted in 

the removal of street obstructions such as sidewalk awnings 

and overburdened wooden poles, thus placing good lighting 

among the factors that tend toward civic betterment. 

The illustrations used with this article are presented 

‘through the courtesy of the Macbeth-Evans Glass Co., Pitts- 

burgh, Pa., which company furnished the Alba glass globes 

for a large number of the installations. 

Georgia Association of Electricians and Waterworks 
Superintendents. 

An organization of the superintendents connected with 

municipal electric light and water works in the State of 

Georgia is being formed. Already°a temporary organiza 

tion has been effected to get the movement under way, when 

permanent officers will be elected. The acting officials are 

KE. P. Harrison, president, Covington, Ga.; W. T. Butts, 

secretary, Monroe, Ga.; and Roy C. Warner, treasurer, 

State Board of Health Atlanta, Ga 

The purpose of this association will enable the mem- 

bers to meet for the discussion of the phases of their busi- 

ness and to keep a record of openings and changes in the 

different Southern plants, assisting members in securing 

positions when out of employment. At a meeting to be 

held in the near future, rules and regulations governing the 

body will be decided upon, and the permanent organization 

formed. Already over 50 indorsers have been secured to 

the movement. 

An intense light should be used only for advertising 

Fic. 10. Tue Use or a Street SIGN oN A CLUSTER Post, Purposes. 
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A Summary of Recent Developments in 
the Field of the [Iluminating Engineer 

(Written Exclusively for Electrical Engineering ) 

BY A. G. RAKESTRAW. 

A Discussion of Lighting Nomenclature, Photome- 
tric Developments, Present-Day Lighting Units, 

Lighting Systems, Fixtures and Reflect- 
ors, and Progress in Lighting Fields. 

T is particularly interesting to note a decided tendency 

on the part of electrical engineers, manufacturers and 

others responsible for illumination work, to use greater 

accuracy of expression and scientific terms in discussing 

illuminating problems and lighting equipment. The indef- 

inite rating of light sources in candle power, without desig- 

nation as to whether maximum, mean horizontal, mean 

spherical, or mean hemi-spherieal is meant, has about passed 

away for now we find a tendeney to rate lamps in watts and 

terms of the total light flux in lumens, and to express the ef- 

ficiency in lumens per watt. So completely has the candle 

power rating vanished from the public mind that users of the 

tungsten lamps now buy and speak of them altogether by the 

watts rating, most users of a 100 watt lamp not knowing 

whether the candle power is 50 or 100. However, we still 

need a practical unit for brillianey and surface illumination 

and on this account it is probable that the candle power, 

and the ecandle-foot will continue to be used for these pur- 

poses. 
The net efficiency of lighting installations is now general- 

ly expressed in lumens per watt. To get this, the mean il- 

lumination on the working plane in candle-feet is multi- 

plied by the aréa in square feet. This gives the total light 

flux on the working plane, or as it is called the effective 

lumens. This value divided by the total watts expended, 

gives the effective lumens per watt, which is a logical ex- 

pression of ultimate lighting efficiency. Since a great 

many observations have now been made on all sorts of in- 

stallations, it is possible to estimate very closely from em- 

pirical formulae, the watts which must be expended to give 

a required illumination, when the size of room, color of 

walls and ceiling, with standard light sources and reflectors 

are known. For instance we find that in rooms of ordinary 

size, with light walls and ceiling, using tungsten lamps with 

clear prismatic reflectors, it may be expected to get as high 

as 5.4 lumens per watt, and with satin finish reflectors, 5.0 

lumens per watt. In large assembly rooms with light finish 

and the indirect system of lighting, we can obtain 2 to 24% 

lumens per watt, and with mercury vapor lamps in drafting 

rooms, 8 to 10 lumens per watt. We also find quite close 

agreement when figuring on the basis of watts expended per 

square foot. Under ordinary conditions and with the most 

efficient light sources properly installed, offices require 0.5 

to 1.0 watts per sq. ft.; stores, about 1.0; drafting rooms, 

1 to 1.5; general manufacturing 0.3 to 0.5; and piers and 

warehouses 0.1 to 0.2. When carefully checked and used 

with judgment, these figures may be expected to give fair 

results. 
DISTRIBUTING DIAGRAMS. 

Tt is well known that the usual polar diagram of candle 

power is misleading to the casual observer, as the area is 

not at all in proportion to the light flux. For the same 

reason it is a tedious matter to compute the total or zonal 

fiux from it. It is now proposed to use instead a polar. 

diagram showing zonal flux, and which would then give the 

total light flux by simple integration. However, such a dia- 

gram would involve more labor in preparation, would not be 

as easily understood by the public in general as the one 

row in use, and would save no labor except to those actively 

engaged in illuminating engineering work. It is therefore 

quite likely that the present polar-candlepower diagram will 

continue in common use. 

PHOTOMETRY. 
A great deal of attention has been given during the past 

year to the comparison of lights of different color, or as 

it is called, heterachromatie photometry. It is well known 

that it-is impossible to accurately estimate an equality of 

brightness between lights of different colors, and hence when 

such illuminants as ‘the mereury vapor lamp and the flaming 

are came into use, ordinary photometric methods proved 

inadequate. However, with low intensity of light, it is 

possible to get a light sensation on the retina practically in- 

dependent of the wave length. By means of an instrument 

known as a flicker photometer, in which a brief flash of 

the light is observed instead of a steady beam, it has been 

considered possible to compare lights of different color. 

Recent experiments have brought out some hitherto undis- 

covered effeets in this connection which seem to indicate the 
inaccuracy of this method at certain intensities and active 
investigation is now in progress along this line. 

LIGHT SOURCES. 

There has been, with possibly one exception mentioned 

later, no startling developments during the past year in 

connection with light sources. We appear to be passing 

through a period of refinement and development following 

the production of the metallic filament, the luminous are, and 

the vapor lamp. The wire drawn tungsten filament inean- 

descent unit has been extensively introduced and is rapidly 

making this lamp almost as easily handled as the older 

types. The tungsten lamp has been lately successfully de- 

veloped in 10 and 15 watt sizes but the demand for these 

sizes has been small compared with what might have been 

predicted. While this is partly due, no doubt, to the rel- 

uctance of the central station to introduce the low wattage 

lamps, yet the writer believes it has also been the result of 

the general increase in the standard of illumination brought 

about by the general use of the tungsten lamp. For some 

time the 25 watt lamp was the smallest unit obtainable, the | 

public has thus become accustomed to better light and with- 

out a question there are many 8, 10, and even 4 and 6 eandle 

power carbon lamps in use today that will eventually be re- 

placed by 25 watt tungsten lamps, especially since the 

change will involve little if any inerease in current con- 
sumption. 

The carbon are is slowly disappearing with the 

introduction of the magnetite are, and the tungsten lamp in 

street service. It is still used for mill work, however, on 

account of its low upkeep, yet in this field is beginning to 

be crowded out by the flaming are and the mereury vapor 
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lamp. Several minor improvements have been made on the 

luminous and flaming ares, especially in the regulating 

mechanism. The attempts to make a long burning flame 

are have not been entirely successful, although a number of 

them are in use. The most promising development in this 

line appears to be a magazine lamp containing several 

pairs of carbons, each to be automatically thrown into cir- 

euit as needed. There have been no improvements in the 

vapor lamps, a!though experiments are now being made on 

the new Neon tube. 

The exception mentioned in the first sentence under light 

sources, deserves comment at this point in connection with 

the are units. During the month of July of this year an 

announcement was made of the development of a large 

eandle power tungsten filament lamp (around 1500 ¢. p.) 

operating on a current consumption of 6 amperes and the 

remarkable efficiency of 0.5 watts per candle power. This 

unit contains a specially shaped tungsten filament and is 

filled with an inert gas, such as nitrogen, at a pressure of 

about one atmosphere. <A. unit of equal efficiency was an- 

nouneed by a Germau manufacturer at the same time. While 

these lamps are not as yet in commercial existence, it is 

generally believed that they will be a strong competitor of 

the are lamp and in the field of series street lighting have 

the field very much to themselves. 

LIGHTING SYSTEMS. 

The bone of contention just now appears to be in regard 

to the merits of indirect and semi-indireect systems. It is 

an accepted fact that present light sources are too brilliant 

to be placed in the line of direct vision. While in many 

cases they may be placed high enough to obviate discomfort 

from thig cause, yet very frequently due to low ceilings or 

other architectural limitations, this cannot be done and it is 

necessary to screen them in some way. The best results in 

direct lighting are now secured by the use of a bowl shaped 

prismatic reflector. This arrangement is highly efficient 

and can usually be made to give satisfactory diffusion. 

However, to still further avoid the possibility of glare the 

system of indirect lighting was introduced. The first 

systems of this kind concealed the lights in a cove, giving 

a beautiful effeet but with a heavy wattage consumption. 

The later systems use an especially designed fixture which 

throws the light directly wpwards against the ceiling, and 

with much greater efficiency. Objection has been made that 

such lighting, due to absence of shadows, gives everything a 

flat appearance, and tires the eye. Such argument however 

has appeared to be exaggerated, the general report from 

those using these systems being very favorable. There 

is however a strange appearance to a room with no visible 

light sourees, and to relieve this the semi-indirect sy-tem has 

been devised. In this case the bowl in which the lights are 

concealed is made translucent, the idea being that the eye 

perceives a source of light taking away any strangeness of 

appearance of the illumination due to the lighting units. 

It is true that indirect illumination requires more watts 

expended than direct for equal illumination, in fact usually 

about twice as much. Since however the eye ean work in 

comfort at lowest intensity where there is no glare, 

the indirect system is relatively more efficient than the above 

proportion would indicate. Cases are found where a change 

made from direct to indirect resulted in a saving in watts, 

but it is likely that in these cases the direct system was not 

of the most efficient type. Again the semi-indirect system is 
apt to be lower in efficieney than the wholly indirect system, 

unless the efficiency of transmission of the light shining thru 

- coming more common. 

the unit is as great or greater than the efficiency of reflec- 

tion of the balance of the light from the ceiling. For in- 

stance a good reflector might throw 90 per cent of the total 

light flux to the ceiling, of which 45 per cent would be re- 

turned as effective. A semi-indireet might absorb 30 per 

cent in the bowl, letting 10 per cent through and reflecting 

60 per cent upward, of which say 30 per cent would be re- 

turned, making a total of 40 per cent effective. The writer 

favors from point of efficiency, units for indirect lighting 

provided with a totally opaque reflector, having a few low: 

candle power lamps to illuminate the base made up of a 

transparent bowl under the reflector or -by the use of lamps 

exposed in some part of the room to simulate the light 

sources. 

FIXTURES AND REFLECTORS. 

The commonplace lighting fixtures, so long endured are 

quietly passing away, and in their places we have the “art 

noveau,” the “arts and crafts,’ ‘mission designs,’ and 

“renaissance,” and others. We are also glad to be relieved 

of the combination fixture, which was never anything but 

a makeshift, for now the necessity for a duplicate 

system is no longer felt. We now have the delicate chain 

effects in showers, mission domes and lanters, dainty 

clusters, elaborate “chandeliers” and other beautiful crea- 

tions. 

In line with fixture design has come a great activity in 

glassware. For a time every effort was bent towards effi- 

ciency, culminating in the prismatic reflectors of well known 

make. Lately, however, artistic considerations are receeiv- 

ing more attention, and without serious loss of efficiency 

several new and beautiful lines, such as “iris,” ‘“veluria,”’ 

“ealla,” “pyro,” “alba” and ”melelite,’ are coming into ex- 
tensive use. 

PROGRESS IN LIGHTING FIELDS. 

Naturally we find the greatest advances being made in 

commercial and industrial lighting. Practically all large 

stores, theatres, churches, railroad stations, office buildings 

and the like now being erected, will be lighted according to 

the specifications of expert illuminating engineers, repre- 

senting the results of elaborate tests. In most of this work 

the tungsten lamp is now and will be prominent, and great 

care is being taken to either diffuse the light, or in some 

way entirely remove the source of light from the line of 

vision. 

In industrial work where the effect of good lighting on 

the efficiency of production and the percentage of accident 

is realized, adequate lighting is being insisted upon. The 

carbon are is still used to some extent with the flaming are 

and the mereury vapor lamp being rapidly introduced. 

The installation of ornamental street lighting systems 

goes on apace, having nearly doubled in the past year. Such 

systems promise to soon become the standard method of 

lighting the principal streets of towns and cities. The orna- 

mental post with 3 and 5 tungsten lamps in diffusing globes 

has become almost classic for this kind of work. Lately 

however, there has been some interest taken in the use of 

the luminous are lamp with an ornamental standard. 
The illumination of outdoor sporting spaces is also be- 

Electrically lighted tennis courts 

are quite popular, while huge hippodromes for outdoor per- 

formances, lighted by 40 or 50 flaming ares are features of 

large cities. Football, and even baseball can now be played 

at night. Spectacular displays in which cities blaze forth 

in light and enormous batteries of search lights sweep the 

heavens introduce us to occasions such as New York’s sane 
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Fourth, at which time 17,000, 8-candle power lamps enlivened 

th parks and squares of the metropolis. Spectacular signs, 

of the flasher kind and great slogans, shining forth their 

welcome afar, are going up in large numbers and of a size 

to require hundreds of lamps and tons of structural steel for 

a single sign. 
Probably the most important work of the whole year has 

been the least sensational. The writer refers to the wide- 

spread and increasing interest taken in the conservation of 

vision, the study of the physiological effect of light upon the 

eyes and the movements on foot to secure the proper light- 

ing of factories and especially of school houses. The con- 

stantly increasing need of glasses for children shows clearly 

that we have neglected the care of the eyes, and that further 

neglect will seriously hamper the coming generations in 
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their work, if it does not endanger vision itself. Eyestrain 
is now recognized as being a contributing factor to several 
affections especially functional nervous disorders, headaches, 

and even apparently unrelated disorders. 

At present the steps being taken towards securing good 

lighting in schools and factories are, the avoidance of glare, 

the removing of polished surfaces reflecting streaked light, 

such as highly calendered’ paper and glossy ink. The Il- 

luminating Engineering Society is helping in this campaign 

through extensive literature. This, like other reforms, is 
essentially a matter of education, and we are glad to note 

that as the people of our country are realizing the necessity 

of conservation of fuel, timber, water powers, and in fact 

all natural resources, that there are hopeful signs of an 

awakening to the necessity of conservation of vision. 

Reflectors for Tungsten Lamps in Industrial 
and Office Lighting ; 
(Contributed Exclusively to Electrical Engineering) 

BY A. L. POWELL, ILLUMINATING ENGINEER. 

A Discussion of Nature and Application of Designs, 
Illumination Secured and Efficiency 

of Reflectors. 
N account of the large number of reflector types now 

offered by various manufacturers, it is quite proper 

to devote some space to a survey of the field and its re- 

quirements. In what follows, therefore, an endeavor will 

be made to present an engineering analysis of the availa- 

ble varieties of reflectors that will aid in selection for a 

particular use. 

DIVISION OF SUBJECT. 

From a standpoint of construction and utility, commer- 

cial reflectors may be divided into two general classes: 

Metal and glass. 

The metal reflectors are usually found in the factory, 

mill or workshop, and are often rightly termed, “indus- 

trial.” Glass reflectors find their primary application in 

the office, store, public building and residence, and might 

be classified as “decorative.” 

As with almost any classification, exceptions are to be 

found; for instance, metal reflectors are sometimes used 

for localized desk illumination in offices; again, prismatic 

glass reflectors have been adopted by one large manufactur- 

ing corporation, as a standard for general illumination in 

their factories. 

The primary functions of a reflector are: (a) To 

shield the eye of the worker; (b) to redirect the light in 

a useful direction; (c) to afford protection to the lamp and 

socket. 

The high brillianey of the modern light sources make 

some sort of a diffusing device necessary, if the lamps are 

hung where they are likely to come within the field of 

vision, and if we wish the eye to work at its maximum ef- 

ficiency and not experience fatigue or discomfort. The 

maximum candlepower of the incandescent lamp is in the 

horizontal direction, and japproximately half the total 

volume of light is in the upper hemisphere. In most eases, 

we desire to illuminate some plane near the horizontal, for 

we see objects by the light reflected from them; and it is 

obvious that the upward light must be directed downward, 

to reach the so-called “working plane.” 

The last function, namely, that of protection, applies 

more particularly to out-of-door and industrial service, 

where exposed parts might be attacked by the elements, 

fumes, ete. 

BASIS OF REFLECTOR DESIGN. 

In many applications of lighting, we desire approxi- 

mately even illumination on some definite horizontal plane, 

as the desk or bench level. When we consider that sym- 

metrical (i.e., not angle types) reflectors send forth a sort 

of cone of lght, it is obvious that by overlapping these 

cones of light of the proper contours, we can get even illum- 

ination for almost any hanging height and spacing. Ex- 

perience has shown that the ratio of height of lighting unit 

above the working plane, to distance between units, is most 

likely to assume the following values: 1 to 2; 4 to 5;.4 to 

3, and 2 to 1. 

Reflectors have, therefore, been designed to give even 

illumination at these ratios; and the vertical distribution 

curves of these, as determined with a photometer, have been 

designated as follows: 

Ratio Height to Distance Type of Curve 

1:2 Extensive 

4:5 Intensive 

4:3 Focusing 

Peal Coneentrating* 

Another distribution is obtained with a type which 

is known as “widely distributing.” This, while it will not 

give even illumination on the 1 to 2 ratio of the extensive 

type, has more light flux near the horizontal, and can be 

used on wider spacings and lower hanging heights, than the 

extensive type, without having serious dark spots between 
the units. 

*As an example of the use of this ratio: Intensive reflectors 

hung 8 feet above the desk must be spaced (8 divided by X equals 

4 divided by 5) or 10 feet apart, for even distribution of light. 
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InpustriAL LigHtrna. 

A few years ago, the application of incandescent lamps, 

to industrial lighting, was confined almost entirely to local 

or individual machine lighting. Carbon lamps were used, 

either bare with a wire guard, or equipped with a painted 

“tin” shade. Two forms of this shade were very widely 

used; the first, a flat dise about 6 or 8 inches in diameter, 

affording no protection to the eye and having but little 

redirecting power; the second, a cone about 8 inches in 

maximum diameter, which, while it afforded eye protection, 

concentrated the light strongly beneath the nnit. 

Now, however, many forms of scientifically designed 

reflectors are offered to the plant engineer. Desirable dis- 

tributions of light are produced by these, and much atten- 

tion has been paid to the finish, metal used, workmanship, 

ete. Careful investigators have determined the relative 

depreciation of the various reflecting surfaces employed 

and light factors, which will determine the ultimate suc- 
cess of the lighting installation. These developments are 

a direct result of the perfection of the drawn wire tungsten 
lamp. This illuminant, with its high efficiency, low main- 

tenance cost, slow depreciation, simplicity, ease of cleaning, 

INDUSTRIAL REFLECTORS. 

We may divide industrial reflectors into groups, as to 

finish, which may be white enamel (paint or porcelain) or 

aluminum; second, as to shape—deep bowl, shallow bowl, 

flat dome, radial fluted, and angle are the common designa- 

tions of the various shapes available. Sheet metal is now 

almost universally used as a base metal. 

FryisH. Porcelain enamel is practically an opal glass 

surface applied to the steel blank. The better grades have 

three or more coats. The process of applying the enamel 

requires much eare to give an even finish, without cracks. 

The purchaser of this type of reflector should examine the 

finish carefully as the efficiency depends to a great extent 

on the character of the enamel. The most efficient finish is 

white, with a tendency toward yellow. <A blue white is 

undesirable, for this often results from thin coating, through 
which the base steel shows. The bluish tint reduces the 

light reflecting power remarkably. The metal of the re- 

flector should be quite stiff. At its best porcelain enamel 

is more or less brittle, and a bending of the metal will pro- 

duce minute cracks, through which moisture and acid fumes 

will creep, ultimately destroying the surface. The edges 

Fie. 1. 

and simple replacement of burned out units, combined with 

the ability to withstand moderate shocks, or jars, has led 

modern practice to provide a good general illumination 

throughout the entire shop. Oftimes, locating the units 

with reference to the machines, so that the maximum light 

is directed where most needed, with lower intensities in 

the aisle. This system is known as localized general, or 

group lighting. It is true that certain processes demand a 
lecal light, as for instance, the examination of the interior 

of deep borings, and the assembling of very fine parts, as 

in the watch industry, where it is obviously impractical 

to supply general illumination of sufficient intensity. 

The machine shop and factory, with comparatively low 

ceilings, are lighted with medium size units, hung above 

the line of vision; the foundry, erecting bay, etc., are 

lighted with high candle power lamps, hung above the crane 

travel, or with slightly smaller lamps, equipped with angle 

reflectors, located on a column at the two sides below the 

erane tracks. 

At first glance it would seem that the use of small lamps, 

hung close to the machine, or local lighting, is the more 

economical proposition, but a careful analysis of all the 

elements tending toward a high over-all plant efficiency, 

shows this to be a fallacy. Good general, or localized gen- 

eral illumination, costs but a very, very small portion of the 

plant operation, and a larger output is the result, the pro- 

duct contains fewer imperfections, supervision by foremen 

easier, eye protection is assured, employes are better satis- 

fied, and most important of all, many accidents are pre- 

vented. In addition to all these good qualities, many plants 

that have been using the inefficient types of lamps for local 

lights, show a great reduction in lighting costs, when the 

tungsten filament lamp with proper reflector is correctly 

lceated for general illumination. 

ipa eee ony 

A Group or Various Tyeres or INDUSTRIAL REFLECTORS DISCUSSED. 

and joints are most likely to be poorly covered, and should 

be examined. 
Since enamel acts largely by diffuse reflection, the light 

distribution cannot be controlled as well as with a regular 

reuecting device, but it has certain inherent advantages 

which make it especially adaptable for industrial service. 

There are no pores to collect dust and grime, it is easily 

cleaned, and on cleaning becomes as efficient as a new re- 

flector. It resists moisture, acid and heat. 

Paint enamel is much cheaper than porcelain enamel, 

and when new has about the same efficiency, but since it 

doesn’t possess the advantages listed above, it is rapidly 

being superceded by the more permanent finish. 

Aluminum finish (unpolished) acts by what is often 

termed “spread” reflection. This might be described as 

“diffuse reflection, with a regular tendency,” and with this 2 
Sie 
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Fig. 2. Vertican Disrrisution Curve or A DEEP Bow1, 
AtumINUM Finisuep, Exrensive Sree, Reriecror With 

Se 
.100 Warr Tunesten Lamp at 1.18 Warts per CANDLE: 

(A) CiEar, Bare Lamp; (Bs) Cuear Lamp aNp REFLECTOR; 

(c) Bowt Frosrep Lamp and REFLECTOR. 



430 ELECTRICAL ENGINEERING Ocroper, 1913. 
(Formerly Southern Blectrician) 

- 

aa 
aa 
<6 
a 

mm oaks dt RRR AR 

Fig. 3. Nigur PHorToGRAPH OF ILLUMINATION IN WaRP 

Room or Corron Mint, SHowrnG GENERAL [ILLUMINATION 

With Drrep Bown, ALUMINUM FINISHED, INTENSIVE, STEEL 

REFLECTORS AND 60-Watr TuNnGSsTEN Lamps. 

characteristic it is possible to vary the distribution from 

focusing to widely distributing. 

striations in the hight, due to regular reflection, as is the 

case with polished metals. As formerly manufactured, 

however, there was depreciation in efficiency, due to the 

wearing away and scratching of the surface in cleaning, 

and the lodgment of dust particles in the minute pores, 

when used in dirty surroundings. There are prospects now 

of a more permanent finish, for one of the leading manufac- 

turers is applying a coat of hard lacquer to the surface, 

which it is claimed overcomes these faults. 

SHAPE—Deep Bowl. While this type of reflector is 

not as efficient as the flatter types, it is very useful in afford- 

ing eye protection, since the lamp is completely surround- 

ed. With the porcelain enamel finish, extensive and inten- 

sive distributions are obtainable. (To obtain the intensive 

curve requires the use of a slightly larger reflector than 

for the extensive. Aluminum finish, deep bowl reflectors 

are made to give extensive, intensive and focusing’ distri- 

butions, by varying the contour of the reflector. Typical 

examples of these three types are shown at the extreme 

left of Fig. 1, in the order named. Next to these is an ex- 

tensive porcelain enamel, bowl reflector. 

Fic. 4. Niagutr PHorogRaPH OF ILLUMINATION IN INSPEC- 

TION DEPARTMENT OF MANUFACTURING PLANT, SHOWING 

LOCALIZED GENERAL ILLUMINATION WitH BowL SHAPED, 

PorceLAIN ENAMEL FINISHED, INTENSIVE, STEEL REFLEC- 

TORS AND 100-Warr TUNGSTEN LAMPS. 

There are no streaks or’ 

Fie. 5. Nicgur PHoroGraPH oF THE FINISHING DEpaRt- 

MENT OF A KwittinG Mini, SHowine Locauizep [LLuMrI- 

NATION WirH Drrep Bowt, AtumtnuM FintsHeEp, Focusine 

Sree, REFLECTORS AND 25-Warr TunGsteN Lamps. 

The extensive and intensive types’ are applicable for 

general or localized general illumination, giving even ill .- 

mination when spaced in accordanee with the rules set 

forth in the opening paragraphs. ig. 3 shows the alumi- 

num finish intensive deep bowl reflector, as used for general 

illumination in an industrial plant. Fig. 4 shows the in- 

tensive porcelain enamel deep bowl reflector 1i3ed for local-; 

ized general illumination in an industrial plant. 

The focusing distribution is more particularly applie- 

able for local lighting. Fig. 5 shows the use of these re- 

flectors with relatively small lamps, close to working plane. 

SHALLOW Bown. This type is shown in the center of 

Fig. 1 and is manufactured with the aluminum finish, and 
gives a widely distributing curve. Since less of the light 

flux strikes the reflector (with resultant decrease of ab- 

sorption) it is more efficient considering total lumens, than 

the deep bowl, but the filament of the lamp is exposed at a 

greater angle, and the eye protection is reduced. This type 

is very useful for general illumination on wide spacing 

VERTICAL DISTRIBUTION CURVE oF A PORCELAIN 
I-NAMELED, Fiat Dome Typr, Stee, ReFtecror WirH 100- 
Wart Tunesten Lamp at 1.18 Warts per CANDLE; (A) 
Curr, Bare Lamp; (B) Cuear LAMP AND REFLECTOR; (C) 

Bow. Frostep Lamp anp REFLECTOR. 

FIG. 96: 
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where a slight difference between maximum and minimum 

illumination is not objectionable; or for localized general 

lighting, where the machines, or rows of machines, are wide- 

ly separated and yet the lamps for the machines must light 

up the intervening spaces. 

Fiat Doms or SHALLOW. Porcelain enamel is the stand- 

ard finish for this type and a widely distributive eurve re- 

sults, as shown in Fig. 6. The reflector from which the 

curve was obtained is shown second from the right in Fig. 

1. If aluminum finish is used, to obtain the desired curve, 

that is, high candle power in the 45 to 75° angles, the lamp 

must project so far, that it is likely to be objectionable 

from the standpoint of glare, and also inefficient, as a great 

deal of the light goes in the upper hemisphere. <A cor- 

rectly shaped, porcelain enamel, fiat dome reflector, if 

finished in aluminum, gives a concentrating distribution. 

The larger the diameter of the flat dome reflector, the 

greater the downward candle power with any given lamp 

(as a greater percentage of the light rays is intercepted and 

reflected downward) but the greater the size, the higher the 

cost, so that a compromise is usually made between cost 

and efficiency. As the edges of the flat dome type are bent 

downward, approaching the bowl shape, the lumens in the 

zero to 60° zone, are increased. 

This type has the same applications as the shallow bowl 

aluminum finish, and both are useful where considerable 

light is desired on oblique or vertical surfaces. Fig. 7 

shows the use of this type of unit for localized general 

illumination in a wood working shop, where considerable 

light is needed on the sides of the room. 

RapiaL Fuurep. This type is made in the porcelain 

enamel, for its primary use is out of doors, in street or 
yard lighting. It is sometimes of use in interiors, on very 

wide spacings, where brilliancy of filament is not of con- 

sideration. The angle of distribution is very wide, the 

maximum cand!epower is at 75°, and a little light above 

the horizontal. For reasons explained above, the greater 

the diameter, the greater the downward light. Fig. 8 is 

characteristic of the distribution and the reflector is shown 

in Fig. 1. 

Fic. 7. Nigur PxHorograpH oF Woop-WorKING SHOP, 

SHowine Locanizep-GENERAL ILLUMINATION WirH PoRCcE- 

LAIN ENAMELED, FLAT Dome Typn, STEEL REFLECTORS AND 

250-Watrr Tuncsten Lamps. 

ANGLE Types. Frequently these are merely symmetri- 

eal reflectors with the holders set at an angle; other types 

are made from special forms and are truly asymmetrical. 

Both aluminum finish and porcelain enamel are used. In 

the smaller sizes they are very applicable to localized ma- 

chine lighting. The larger types are rapidly finding favor 

for foundry and shop lighting, locating the units at the 

sides below the crane tracks. Excellent distribution of il- 

lumination is obtainable and they are readily accessible for 

ae replacement. — =a 

CERNE ace 
) 

Fic. 8. VERTICAL DISTRIBUTION CURVE OF A RapIAL Fiut- 

ED PorcELAIN ENAMELED, STEEL Reruector WitTH 80 

CANDLEPOWER SERIES TUNGSTEN LAMP; (A) CLEAR, BARE 

Lamp; (B) Curar Lamp AND REFLECTOR. 

The distributions produced by the angle reflectors are 

so varied that it is impossible to discuss these in the space 

available. One point must be borne in mind, however, 

that is the fact that the angle at which the holder is set 

does not determine the angle of maximum candle power 

for the greatest light flux is usually at a higher angle. Fig. 

9 shows the distribution of one of the numerous types now 

on the market; a view of this is shown at the extreme right 

of Fig. 1. 

OFFrice LIGHTING. 

The practice in the early days of the art was to fur- 

nish a low intensity of general illumination, by means of 

elusters of clear lamps under a flat milk glass shade; and 

a localized lamp in some sort of conical shade, for each 

desk or worker. .This system has the following disad- 

vantages: Inefficient, poor distribution of general illumina- 

tion; high maintenance cost, loss of time in shifting local 

light; glare (reflection from desk surfaces and unshaded 

lamps in clusters) and severe contrast between the brightly 

lighted desk area and darker surroundings. 
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Fig. 9. Vertican DistRIBUTION CURVE OF A PORCELAIN 

ENAMELED, ANGLE, STEEL REFLECTOR WITH THE HOLDER 

Ser ar a 30° Anatz. “A” 1s TAKEN IN THE PLANE OF 

Maximum CaNDLEPOWER AND “B” IN THE 45° PLANE (FiG- 

URING HorizonTaLLy) FROM THIS CURVE. 
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Modern recommendations for general offices where 

clerks, bookkeepers, stenographers, ete., are working, are 

as follows: Provide a relatively high intensity of evenly 

distributed, general illumination throughout the entire room, 

from properly placed overhead or ceiling lighting units. 

No desk lamps are necessary. The advent of the tungsten 

lamp and scientifie reflecting devices, has made this system 

efficient and a well designed system will give very even dis- 

tribution with no annoying shadows. The maintenance 

Fic. 10. 

cost is lower, as a few large units are used rather than a 

The eyes 

are shieleded from the lamps by diffusing shades, removing 

great number of small. E'mployes lose no time. 

one of the causes of glare and the eye is not constantly 

forced to change its pupillary opening, to accommodate 

various degrees of illumination. 

This general illumination is produced by one of three 

methods of lighting, direct, semi-indirect and tota'ly in- 

direct. 

In direct lighting, a bowl shaped, glass reflector is 

usually used, sending the greater part of the light, at once, 

to the desk level with a small portion diffused through the 

glass, reaching the ceiling, and from there partly reflected 

downward. Economy of current often causes the use of 

this system, without consideration of the others. 

In semi-direct lighting, a translucent diffusing and re- 

flecting medium is placed between the lamp and the desk. 

Most of the light flux is reflected to the ceiling, and from 

there redirected to the desks; a smaller part is diffused 

through the unit and reaches the working plane direct. 

ELKO TER Ss LENS TEAS 

ges, Jae CurRVE OF A BOwL- VERTICAL DISTRIBUTION 

SuHapep, Licur Densrry, OpaLescent Guass REFLECTOR 

‘With 100-Warr Tuncsten Lamp ar 1.18 Warts PER 

CANDLE: (4) CiEAR, Bare Lamp; (8B) Crear LAMP AND 

RerLecror; (c) Bown Frostep Lamp anp REFLECTOR. 

In totally indirect lighting, an opaque reflector is placed 

below the light souree, all the light being sent to the ceiling, 

and from there redirected where needed. 

The use of the last two systems necessitates a light 

colored ceiling, white or light cream, to obtain maximum 

economy. 

In the private office, a slightly different condition some- 

times exists. Work is usually confined entirely to one desk, 

and it may be preferable to use a local lamp here, with a 

GROUP OF OPALESCENT AND PRISMATIC REFLECTORS OF THE 'TyPES DISCUSSED IN THE TEx‘. 

correctly designed reflector, avoiding glare, and some sort, 

of a decorative fixture, to provide a low intensity of general 

illumination. 

The main question to be discussed here, however, is the 

general office. The efficiency of the indirect system is to 
such a great extent dependent on the condition of the walls 

and ceilings, that an analysis of the reflecting devices used 

in these systems is of but little use, for data which can be 

used in caleulation, must result from illumination tests with 

all factors which affect the results carefully noted. There- 

fore, our attention will be confined largely to the direct 

lighting office reflectors. These may he classified as to 

shape and as to kind of glass. 

SHape: Of the open type reflectors, there are, in 

general, two shapes, (bowl and flared) with sometimes an 

intermediate type known as “semi-flared.”” As with the 

industrial reflector, the bowl shape is usually to be pre- 

ferred above the flared, for even though the latter is more 

efficient, in point of downward light, the lamp is more 

completely covered with the bowl type and hence, greater 

eye protection ig assured. Space will not permit an analysis 

of the totally enclosing glassware. 

Guass: Two types are commercially available: opales- 

cent (or white glass) and prismatic. 

SZ SAL 

SS ee © = N seec x Q2 es <e, Sa 
‘Bes 

a 

Fig. 12. Vertican DISTRIBUTION CURVE OF A FLARED 

SHApep, Light Density, OPALESCENT GLASS REFLECTOR 
Wirn 100-Watr Tunesten Lamp at 1.18 Warts PER Can- 

DLE: (A) Curar, Barre Lamp; (B) Curar Lamp AND RE- 

FLECTOR; (C) Bown Frostep Lamp AND REFLECTOR. 
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OPALESCENT GLAss. One would not expect these re- 

flectors to be as efficient in redirecting the light, as the 

prismatic glass, mirrored glass, or opaque reflector, but they 

have a considerable field of application, where a decorative 

appearance is of importance, and where a well lighted 
ceiling is desirable. 

Opalescent glass reflectors act largely by diffuse reflec- 

tion, and a variation of the contour will change the distri- 

bution but slightly. This is particularly true if the interior 

surface is depolished, for the directly reflected light comes 

from the glazed surface. Diffuse reflection is obtained from 

the opal particles in the glass, and from the outer surface, 

if the ray impinges at less than the critical angle. 

For the sake of convenience, we will divide the opales- 

cent glasses into light density and heavy density. In the 

light density we will inelude the reflectors of the “Alba” 

type glass. This glass appears to have innumerable opaque, 

white particles suspended in clear glass, whereas the other 

opals appear homogeneous. The “cased” or “alabaster” 

glass reflectors might also be ealled light density. This 

glass has a flash or film of white glass, or crystal glass, as a 

base. Under heavy density, we will consider all the true 

opals which, while they vary slightly in density, yet have 

the same general characteristics. 

Licht Densiry Opauescent. These reflectors must be 

quite thick, or the surfaces etched, to produce good diffu- 

sion, and to prevent the edges and hollows from being 

alternately dark and light, which makes an unattractive re- 
flector. As usually made, however, the diffusion is ex- 

cellent, but it varies almost directly with the thickness of 

the glass. Absorption is quite low, and non-selective, that 

is, color of the light transmitted through the glass is the 

same as that of the light source. As stated, the distribu- 

tion of the light is practically the same with the various 

contours, and Fig. 11 is quite typical of the distribution of 

the light density bowl type, and is a mean between the ex- 

tensive and the intensive. The bowl frosted lamp is seen to 

ecneentrate the flux a slight amount. Fig. 12 shows that 

the light density flared type gives a widely extensive curve. 

Two types of different makes are shown at the left of 

Fig. 10. 

On account of the light density of wide separation of 

the opal particles, the reflective power is quite low and a 

considerable portion of the light flux is transmitted into 
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Fig. 13. VerticaL DistriBuTION CURVE OF A Bowl TYPE, 

Heavy Density, OPALESCENT GLASS REFLECTOR WirH 100- 

Warr Tunesten Lamp at 1.18 Warts PER CANDLE: (A) 

Cigar, Bare Lamp; (B) Crear LAMP AND REFLECTOR; (C) 

Bow. Frostep Lame AND REFLECTOR. 

the upper hemisphere, serving to illuminate the ceiling and 

side walls. A large part of this light reaches the working 

plane indirectly, if the surroundings are light in color. 
Heavy Density Opatescenr. In opal glass which we 

consider under this heading, the white particles are so 

minute and close together, as to be invisible to the unaided 

eye, and the glass appears uniformly white. With the 

dense opals, the reflective power is good, but the absorption 

rather high and generally selective. Figs. 13 and 14 show 

that the downward candle power is much higher than with 

the light density. The bowl type curve is usually extensive 

and the flared, widely distributing. Two of these are 
shown at the center of Fig. 10. 

PrisMATIC GLASS REFLECTORS. 
This type of reflector was really the first scientific re- 

flecting device offered for use with modern illuminants. 

The principle of changing the angle of light and at the 

same time obtaining diffusion by means of prisms, was 
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Fig. 14. VeErtican DISTRIBUTION CURVE OF A FLARED 

SHapep, Heavy Densiry, OPALESCENT GLASS REFLECTOR 

Witt 100-Warr Tunesten Lamp ar 1.18 Warts PER 

CANDLE: (A) CLEAR, Barr Lamp; (B) Curran LAMP AND 

ReEFLEcTOR; (Cc) Bown Frostep Lamp AND REFLECTOR. 

first worked out in France. Reflectors made on this order 

sprung rapidly into favor and a large number are to be 

seen in every class of service. It must be borne in mind 

that to obtain good results, each prism must be calculated 

with reference to the correct position of the light source; 

hence, a prism reflector should always be used with the 

holder recommended for a certain lamp and reflector com- 

bination. 
As the prismatic reflectors act entirely by direct reflee- 

tion, any desirable distribution may be obtained. One 

manufacturer in America carefully redesigns its line for 

any change in lamp size or filament position, and presents 

a very complete series of all sizes and distributions. Fig. 

15 shows the vertical distribution of a carefully designed 

intensive type prismatic reflector, shown at the extreme 

right of Fig. 2, and an installation of these units for gen- 

eral office illumination, is shown in Fig. 16. 

There are other types of prismatic reflectors on the 

market which appear, from test, to have been incorrectly 

ealeulated, and acting by direct reflection, widely different 

distributions are given by reflectors which appear very sim- 

ilar. Fig. 17 shows the results of a test on a unit supposed 

to give the same distribution as the reflector shown in Fig. 

15. This reflector is also shown in Fig. 10. 
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Fig. 15. VeErticat DIstrRiBUuTION CURVE OF A BOWL-SHAP- 

ED, CLEAR Prismatic GuAss RerLector, INTENSIVE Dts- 

TRIBUTION, CORRECTLY CALCULATED Prisms WirH 100- 

Warr Tungsten Lamp at 1.18 Warrs per CANDLE: (A) 

CuEAR, BarE Lamp; (8B) Ciurar Lamp anp REFLECTOR; (C) 

Bow. Frostep LAMP AND REFLECTOR. 

Sremi-INpIRECT REFLECTORS. 

These are generally found in one or two forms. First, 

several pieces of shaped white glass were leaded together 

to form a bowl of the desired contour, and suspended from 

the ceiling by a chain or simple pipe fixture. They are 

usually designed to accommodate one lamp, hung pendent. 

They act largely by diffuse reflection, but as the opal glass 

employed is quite dense, a slight variation may be produced 

by change of contour. The distribution is usually quite 

wide, resembling that of the bowl-shaped, heavy density 

opal. Fig. 18 shows an office illuminated by these units. 

The second type consists of a large dish of pressed 

light or heavy density opalescent glass, suspended by three 

oe 
VERTICAL DISTRIBUTION CURVE OF A 

SHAPED, CLEAR PRISMATIC GLASS REFLECTOR, INCORRECTLY 

DrsIGNED Prisms, Wir 100-Warr Tunesten Lamp ar 

re Lie Bow L- 

1.18 Warts PER CANDLE: (A) CuEAR, Bars Lamp; (B) 

CiearR Lamp AND Reruecror; (Cc) Bown Frostep Lamp 

AND REFLECTOR. 

Fig. 16. Niagur PHorograPH oF ILLUMINATION IN A CLER- 

ICAL OFFICE, SHOWING GENERAL JLLUMINATION WITH 

Bowu-SHAPED PrRisMATIC CLEAR REFLECTORS AND 100-Watr 

TUNGSTEN LAMPS. 

or more chains, usually designed to accommodate a group of 

lamps burning in a horizontal position. The distribution 

of light is very wide, and with most types a considerable 

portion of the light is diffused downward through the units. 

One system which has recently been introduced and 

whieh has several advantages consists of a holder which 

carries the lamp pendent, and at the same time holds in 

place, below the lamp, any of the standard types of bowl 

shaped opalescent glass reflectors of the size used with the 

lamp for direct lighting. This is an inexpensive and effec- 

tive method of securing semi-indirect illumination. 

Toranty INpiRECT REFLECTORS. 

Two types of these are on the market which are radically 

different. The pioneer in this line consists of a onepiece 

mirrored glass reflector, with a slightly corrugated surface, 

to break streaks, enclosed in some sort of a decorative hous- 

ing. These act by direct reflection, and are made to give 

various distributions. They are used singly with the lamp 

upright, or several reflectors in one housing, with the 

lamps horizontal. An installation of the single lamp type 

is shown in Fig. 19. 

The other type consists of a flat dome enameled steel 

reflector, used inverted with the lamp hanging pendent. 

Acting largely by diffused reflection, the distribution can- 

not be readily controlled, and in general, is similar to the 

unit used directly. Fig. 20 shows an installation of these 
reflectors. 

Ratinc oF TunGsteN Lamps. 

Tungsten lamps are rated in watts consumption with 

an efficiency or specifie consumption rating of watts per 

mean horizontal candle power; hence the mean horizontal 

Fig. 18. 

GENERAL OFFICE, SHOWING GENERAL ILLUMINATION WITH 

LEADED GLAss, Semi-Inpirect Licutina Units anp 250- 

Wart Tungsten. Lamps. 

Nigut PHOTOGRAPH OF THE ILLUMINATION IN A 
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Fig. 19. Nicgur PHOTOGRAPH OF THE ILLUMINATION IN A 

GENERAL OFFICE, SHOWING THE Use or SineiE Lamp, Mir- 

RORED Reruectors, Torauty Inpirecr Ligutrnag UNITS 

Wirn 250-Watrr Tunesten LAMps. 

candle power may be determined by dividing the watts by 

the efficiency. ‘Tests have shown that for the clear tungsten 

lamp of standard construction and filament shape, the mean 

spherical candle power is 78 per cent of this mean hori- 

zontal candle power. This value is ealled the “spherical 

reduction factor.” 

From the primary definitions, we know that the total 

lumens are equal to (mean spherical candlepower) « 4 7; 

thence, the total lumens equals 4 7 & 0.78 & watts ~ W.P. 

C. For most of the sizes of tungsten lamps, of this total 

amount of light, approximately 52 per cent is in the lower 

hemispherical (0 to 90°), 48 per cent in the upper hemis- 

pherical (90 to 180°) and 21 per cent in the zone from 0 

to 60°. 

EFFICIENCY VALUES OF THE TYPES OF REFLECTORS WHOSE 

Properties Have Been DISscussen. 

Sample reflectors of all known makes, of the sizes in- 

tended for use with the 100 watt tungsten lamp, were 

secured in the open market and carefully tested. This size 

was chosen as it was the one most frequently met in general 

industrial and office lighting, and since it is a medium size, 

the results obtained from it will give an approximation of 

what can be expected of the other sizes. The values given 

are the average for total reflectors tested of any group. 

Considering the total lumens emitted by the clear, bare 

lamp as 100%, we get the following results: 

FOR THE BARE LAMP, 

Clear Lamp. Bowl Frosted Lamp 
94.3% MOAT 30 Be A Sareea cic OC 1 %o ‘0 

Downward lumens ............... 52.4% 43.7% 
Lumens flux 0 to 60 degree zone.. 20.9% 16.3% 

DEEP BOWL—ALUMINUM FINISH 
makes tested.) 

(Four reflectors of three 

Clear Lamp. Bowl Frosted Lamp. 
PIP UR LUTE NS bo c.s's osieusnehines oe csee 57.0% 52.5% 
Downward lumens ......c0ns0s00:- 57.0% 52.5% 
Lumens fiux 0 to 60 degree zone.. 49.0% 46.0% 

DEEP BOWL—PORCELAIN ENAMEL (Four reflectors of four 
makes tested.) 

Clear Lamp. Bowl Frosted Lamp. 
BEET TO CTS | 4.0 :es0s0, 4.4; 0, a8eisicl totes soe 60.0% 50.6% 
Downward lumens ............... 60.0% 50.6% 
Lumens flux 0 to 60 degree zone.. 51.0% 44.1% 

SHALLOW BOWL ALUMINUM FINISH. (One reflector of one 

LL ACS ee 9% 
Downward lumens ............... 69.9% 
Lumens flux 0 to 60 degree zone. 43.6% 
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_ eandle. 

Fig. 20. NiagHr PHOTOGRAPH OF THE ILLUMINATION IN THE 

AccOUNTING DEPARTMENT, SHOWING THE GENERAL [LLUM- 

INATION WITH PORCELAIN ENAMELED, SINGLE Unit, To- 

TALLY INpIRECT LIGHTING Fixtures anp 400-Warr Tune- 

STEN LAMPS. 

FLAT DOME—PORCELAIN ENAMEL. 
makes tested.) 

Clear Lamp. 

(Ten reflectors of seven 

Bow] Frosted Lamp. 
74.1 MOTH] PLU MCUs aretseteettere s+ svi dass 82.0% 7 % 

Downward JUMECNS Wri csees ss. ee 78.59% 71.5% 
Lumens flux 0 to 60 degree zone.. 47.9% 44.0% 

RADIAL FLUTED—PORCELAIN ENAMEL. 
two makes tested.) 

Clear Lamp 

(Two reflectors of 

LOUCRL - LUGN ST wa ermetietass + ay 6 v0 6 « 39% 
Downward lumenseiececoc. css. oss 68.8% 
Lumens flux 0 to 60 degree zone.. 383.9% 

LIGHT DENSITY OPALESCENT—BOWL SHAPED. 
reflectors of fourteen makes tested.) 

Clear Lamp. Bowl Frosted Lamp 

(Highteen 

Total, JUMeENS Hs. tere. eran aria 90.0% 83.0% 
Downward Twente... occ. 54.8% 48.2% 

32.0% Lumens flux 0 to 60 degree zone.. 35.8% 

LIGHT DENSITY OPALESCENT—FLARED SHAPED. 
reflectors of twelve makes tested.) 

Clear Lamp. Bowl Frosted Lamp. 

(Twelve 

Potalvlumens teenie ss csv oe coe 91.1% 87.5% 
Downward lumens’ :............+: 63.0% 58.3% 
Lumens flux 0 to 60 degree zone.. 37.5% 33.0% 

HBAVY DENSITY OPA'LESCENT—BOWL SHAPED. 
reflectors of ten makes tested.) 

Clear Lamp. Bowl Frosted Lainp. 

(Thirteen 

TOCA Mie rSiee ceil bis cic o's. + vo 80.6% 74.8% 
Downward! lumenSieem.. cca... 6s 60.0% 47.8% 
Lumens flux 0 to 60 degree zone... 43.0% 37.7% 

HEAVY DENSITY OPALESCENT—FLARED SHAPED. 
reflectors of eight makes tested.) 

Clear Lamp. Bowl Frosted Lamp 

(Nine 

NOtsl MITMENRS Mei ireeiae seas os s.00 ale 87.2% 9.5% 
DOWN WAROULUIMIEN Ser ci rie sien ce eco 16% 62.9% 
Lumens flux 0 to 60 degree zone.. 42.8% 39.2% 

CLEAR PRISMATIC GLASS—BOWL SHAPED REFLECTORS 
(Prisms accurately calculated. Four reflectors of one make tested) 

Clear Lamp. Bowl Frosted Lamp 
OVAL ADIMCHS: Peet ie 6 sc ceisiee se 90.8% 85.5% 
Downward lumens ......-..0s-00 71.7% 65.1% 
Lumens flux 0 to 60 degree zone.. 54.0% 48.5% 

CLEAR PRISMATIC GLASS—BOWL SHAPED REFLECTORS. 
(Inaccurate prisms. Twelve reflectors of seven makes tested.) 

Clear Lamp. Bowl Frosted Lamp. 
ARO TRIE aa GH cmon Mraaiies als +0) 2:0 cies 76.0% 19.3% 
Downward lumens ............... 59.0% 51.5% 
Lumens flux 0 to 60 degree zone.. 387.1% 32.8% 

The values given above may be made use of to obtain 

approximate results on any size lamp with any given re- 

flector. Suppose we desire to know the zero to 60° lumens 

of a 250 watt tungsten lamp operating at one watt per 

We will proceed in the following manner: 250/1 >< 
0.78 & 4a = 2440 total lumens. 

For the flat dome, porcelain enamel industrial reflector, 
the average results from the tests of .ten reflectors showed 

that 47.9 of the total lumens of the clear, bare lamp were 

emitted in the zero to 60° zone; hence an approximation 
shows 1170 lumens as the answer to our query. 
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Some of the Essential Features of Factory 
Illumination 

(Contributed Excluswely to Electrical Engineering ) 

BY J. G. HENNINGER, ILLUMINATING ENGINEER, 

Humanitarian Side of Good Lighting and Consider- 
ations in Natural and Artificial Illumination. 

HE' importance of good illumination in factory opera- 

tions has not been realized until the last few years. 

Recently however, a consistent effort has been made to 

utilize efficiently and thoroughly both natural and artificial 
light. The astonishing insignificant cost of good artificial 

illumination is not always apparent until it is figured up 

and compared with other costs, and the man who pays the 

light bill is only too apt to see the total amount of the 

bill without comparing it with any other cost items. 

One 100-watt tungsten lamp, equipped with a good re- 

fiector, will provide excellent illumination for a space 10 

feet by 10 feet, an area of 100 square feet. Since it is not 

unreasonable to allow 100 square feet of floor space to each 

emp!oyee in an industrial plant, for a factory operating 10 

hours a day, 300 days a year and paying an average of 35 

cents per hour, the cost of good illumination, at the rate of 

3 cents per kw-hr. for energy, is only 1.41 cents per day 

per man, including all maintenance charges, interest, cost of 

cleaning, ete. This is a cost equivalent to 2.4 minutes of a 

man’s time—certainly a very small outlay. It is thus evi- 

dent that a very small amount of lost time would, if saved, 

pay for a great deal of light. 

There are several other points that should be considered. 

Ii is authoritively stated that $30,000,000 could be saved 

yearly by good illumination on account of decrease of spoil- 

age. Such an enormous sum of money would provide good 

iJumination for a great many plants. On the other hand, 

consider the effect upon the earning capacity of a man. 

Poor lighting makes him strain his eyes; this in turn causes 

headaches and other discomforts. Obviously a man who is 

not in the best of health and spirits eannot work as efficient- 

ly as the man who is happy and comfortable. Man is 

naturally optimistie——-he likes things bright and cheerful. 

Dark uncomfortable surroundings therefore cannot have any 

other result than to eut down a man’s ability to do good 

work. Good lighting also prevents accidents. One of the 

largest insurance companies states that “the greatest num- 

ber of accidents occurs during the months of diminishing 

light.” Illumination in most plants is sadly under-rated as a 

means of accident prevention and this point is not lost sight 

of in legal matters dealing with accidents. A prominent of- 

ficial of one of the largest manufacturing companies is 

authority for the statement that insufficient illumination is 

frequently held by juries to be “contributory negligence.” 

So much for the humanitarian side of factory illumina- 

tion. It is essential in this connection also to mention the 

following points: That each serious accident completely 

demoralizes a shop; that this demoralization may last for a 

day or a week; that during this period of excitement the 
operatives are inefficient; that production drops while spoil- 

age and “seconds” due to nervousness increase, 

Taking up natural lighting considerations, full advantage 

should, of course, be taken of daylight. This is done by the 

use of large windows and skylights, prism glass, white walls 

NATIONAL ELECTRIC LAMP ASSOCIATION. 

and ceilings, white outside walls and cleanliness. ‘Saw-tooth 

roofs are used to very good advantage in wide buildings. 

The use of prism glass often increases the illumination 300 

or 400 per cent. Whitewash and water paints are easily 

put on and the expense is small. Light wells should always 

be painted white. All windows and skylights should be 

kept clean. Many times lamps are being used where simply 

cleaning the windows would supply enough illumination. 
The expense of cleaning windows in a factory is so little as 

to be negligible. It is, in fact, lost among the other ex- 

penses. 

For efficient and effective artificial lighting, white walls 

and ceilings, efficient light sources and proper placing of 

same together with proper reflectors are necessary. There 

are available a number of very excellent light sources, but 

the incandescent lamp is by far the most generally useful 

and adaptable. The distribution of lhght about any lamp 

is such that in most cases the light cannot be efficiently used 

without a reflector, for a reflector places the light just where 

it is wanted and protects the eye from glare. The tungsten 

lamp of today, generally known under the trade name 

Mazda, is the most efficient incandescent lamp made, yet it 

converts into light only 0.6 of one per cent of the energy 

originally represented in the coal pile. ‘This is but one more 

reason why we should endeavor to get the highest possible 

utilization out of our light sources, and this can only be done 

with the assistance of an efficient reflector. 

Localized lighting is ordinarily the simplest means of ap- 

plying artificial illumination. This method is exceedingly 

adaptable and there are some processes which eannot be 

economically lighted without applying such a system as, for 

example, machining the interior of tanks, ete. In general 

this style of lighting is economical where small, widely sep- 

erated areas are to be lighted. It is essentially an incan- 

descent lamp proposition. 

General illumination refers to that type of lighting in 

which a uniform intensity of illumination is desired through- 

out the workroom. Usually a greater quantity of light is 

required than with the localized lighting, but the highest 
efficiency illuminants ean be utilized and the minimum in- 

stallation and maintenance expense secured. It is par- 

ticularly adapted for large, high, open workrooms, where 

manufacturing is reasonably condensed. 

In selecting the lighting unit, the height and spacing must 

be considered in connection with the candle-power value and 

distribution of light from the lamp and reflector, so as to 

insure a reasonably even intensity of light in various parts 

of the workroom. Lamps of 100-watt energy consumption 

or more are generally used for this system of lighting. 

There are two other forms of factory lighting in general 

use; combined general and localized lighting, which afford 

general illumination with localized lighting where intense 
light is needed, and localized general illumination, which 

provided general illumination for the entire plant but the 

units so placed as to give the maximum intensity where 
needed. The former method is suitable for large rooms 

where small isolated areas require much higher intensity of 
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illumination than the rest of the room; the latter is suitable 

for machine shops, weave rooms, ete., where the spacing of 

the machines is fairly uniform. 

As has been stated, the reflector is a very important part 

of any lighting installation. There are three general types 

on the market today; prismatic glass, translucent glass and 

steel reflectors. The first two classes are applicable to of- 

fices, drafting rooms, ete.; steel reflectors being most general- 

ly useful and desirable about a factory. Generally speaking 

the enameled steel reflector is preferable to the aluminum- 

finished one as the surface is more permanent and more 

easily cleaned. The narrow bowl is generally applicable 

where the mounting height is low, while the dome type is 

more desirable with larger units and greater mounting height. 

Everything possible should not only be done to aid in the 

conservation of our country’s natural resources, but in the 

conservation of the earning capacity of workmen as well by 

supplying them with sufficient light, thus saving their eyes, 

and in the prevention of accidents by providing sufficient 

light for safety, for light is very cheap when compared to 

the cost of other things about a factory and invaluable in 

results produced. 

Recent Progress in Incandescent Lamp 
Manufacture 

(Contributed Exclusively to Electrical Engineering) 

BY R. W. SHENTON, ENGINEERING DEPARTMENT, NATIONAL ELECTRIC LAMP ASSOCIATION. 

INCE the introduction of the wire-drawing process of 

producing tungsten filaments, the tungsten lamp has 

continued its trend toward higher efficiency, greater rugged- 

ness and better life performance. These advances are the 

results of steady improvements and the continual develop- 

ment of factory processes rather than of specific inventions. 

During the past year the efficiency of the draw-wire tungsten 

lamp has been improved by an average of about 0.15 watts 

per candle. This has been accomplished mainly through the 

use of chemicals to retard the blackening of the bulbs and 

thus prolong the useful life of the lamps. Before the wire- 

drawing process for forming filaments came into use the 

ability of the pressed filament to hold together generally de- 

termined the hours life of the lamp, but now that the rugged 

wire type is used altogether, the blackening of the bulb has 

been the limiting factor in the length of useful life. 

After a great deal of experimental work, a method has 

been evolved whereby the black deposit on the bulb is pre- 

vented to a great extent, that deposit which does form being 

light in color or limited to a portion of the bulb which does 
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not seriously affect the light distribution. This method con- 

sists in using certain chemicals carefully placed in the bulb 

in such a manner that only the desired effect is produced. 

Another factor that has entered into lamp manufacture 

in the past year is a more complete and definite standardiza- 

tion of dimensions of the bulbs and their parts. This means 

that the produets of the factories will be more uniform and 

hence more satisfactory since there are now more definite 

dimensions for the size and position of every part in the 

lamp bulb. This increase in uniformity will mean an in- 

creased efficiency in their general use with reflectors since a 

great deal of the efficiency of a lighting unit depends on the 

relative position of the light source with respect to the.re- 

flector. The reflector manufacturers and the manufacturers 

of incandescent lamps have been cooperating with a view 
Fun so. 95=22M-60 Date March 26th, 1913. 

sessrer 6OW 100-130V 3-21-E Mazda STANDARDIZINO Notice No.SM-60115 

sent To X surersevino Sheet dated Jan.22,1913. 

DATA BOOK scHeD, T=] 
cisss Mazda 
tree Straight Side 
stvce Large 
waTTsGQ 

vet78100-130 
12 i weed, 

suis $~21-R1 
esse #101 
REDUCTION FACTOR Sp 
wax overatt tenoH 140 mm 537 
LT CENTER (FROM BAaE) 87 mm 327/16" 
LT CENTER (FROM BUL® END) A3 mm 1=11/1)6" 
DiaM Tor tuse 54 or 6 mm 
Levarn tor Tose 89 mm 34" 
CONTRACTION TOP TUBE 

BUTTON ROD DIAM: et Soares am (20058) 
MAX. DIAM. BOTYOM BUTTONS, mm 20/64" 
NO. TOP suPPoRTS 6 
TOP SUPPORT METAL 
Tor surrontoiam 42 mils 
Tor SUPPORT HOOK AZ—~32-7-3 (Gloged) 
NO. BOTTOM SUPPORTS 
BOTTOM SUPPORT METAL 
Bortom surrort 01am. 13 mils 
Borrom surrornt Hook 13-26=8=3 (cloged) 
Maximum spreao 29 mm 72/64" 
shanx LenctH 6 mm (4-8) 
winving No, 1 G 
serter Yo. 14 

GerTem PosITIONA]] bottom hooks 
GETTER AMOUNT 

DIAM. STEM TUBING a 

DIAM. FLARE 19 ae (103 3) [= 
MIN, OEM LENGTH 25 mm 1" 
THICKNESS STEM SEAL a mm 

weto 507-16-4-1656 Copper Tube 
DIAM. BULB NECK 33-4 mm 1-5/16" 

PAINT FORMULA No; 
EXHAUST SCHED. No, J] (5-5-2) 

acing Sched. No.2 
STD. PKG QUAN, 100 

STD PRG. WEIGHT 33 bg, 
WRAPPER A2145 

INNER CONTAINER’ M2195, 

47 OUTER CONTAINER M91 420 

D FILE REF NO 52-22M-60 Sheet No.153 

Fic. 2. SpEcrricaTion SHEET FOR A TUNGSTEN LAMP, SHOW- 

ING TENDENCY TO STANDARDIZE DIMENSIONS. 



438 ELECTRICAL ENGINEERING Octoper, 1913. 
(Formerly Southern Electrician) 

to making the dimensions of their product such that illum- 

ination will be produced most efficiently. 

The use of chemicals to decrease or prevent blackening 

has also made possible the use of smaller bulbs. For ex- 

ample, the 60-watt mounting is now placed in the same 
size bulb as was formerly used for the 40-watt lamp and the 

40-watt mounting is in turn placed in what was formerly 

Sma Sizes—15 anp 25-Watt TuNG- 

STEN LAMPS. 

EiGmss 

the 25-watt bulb. This decreases the space re- 

quired for storage and packing and greatly 

facilitates the handling of lamps. The reduc- 

tion in size also makes more practical the sub- | 

stitution of the 60-watt tungsten for the old 60- BE bls 
watt carbon lamp, since these two lamps are 

approximately the same size, and reflectors designed for use 

with carbon lamps will serve the tungsten just as well. This 

enables the central station man to push his campaign of 

substituting tungsten for carbon lamps. 

One of the new types of lamps that has been developed 

this year is the concentrated-filament lamp. It has been found 

that the tungsten wire can be wound in a very close helix 

of small diameter and thus a great length of wire may be 

Fic. 5. New CaNpreLAsra Types or TunGstTen LAMPS. 

concentrated in a small space. In this way there are so 

many turns that the voltage per turn is very small and there 

is no trouble from short circuiting or the current jumping 

across the spaces between the wires. The development of 

this type of filament construtcion has made possible the 

satisfying of the demand for a high candle power incan- 

descent lamp with approximately a point source of light, for 

use in stereopticans, projectors and head-light lamps, whose 

efficiencies depend on a point source of light of greater 

brightness than has formerly been obtainable. 

In the manufacture of the econcentrated-filament lamps 

the fine tungsten wire is wound into a helix on another wire 

asa form. This helix itself can be wound in the same man- 
ner as a simple filament and due to its small over-all length 

can be used in very confined or restricted spaces if neces- 

sary, as, for instance, in the ease of the stereoptican lamps. 

The fact that this concentrated filament ean be placed in a 

i 
eas if 

250 WATT. 

400 WATT 

Fic. 4. Merpium anp Large Sizes or TUNGSTEN LAMPS. 

sma!l bulb has made it possible to manufacture decorative 

lamps of the candelabra type with tungsten filaments of the 

100-130 volt range. Two of these lamps are shown in the 

illustrations presented here. It will be readily seen that the 

winding of about eighteen inches of filament in bulbs of 

this size without shori-cireuiting is not an easy matter.. By 

concentrating the filament into a small helix, its over-all 

length is reduced to about three and one-half inches which 

makes it possible to wind the entire half yard in a space 

sufficiently small to place in the bulbs shown. 

While the above developments are in no way spectacular 

nevertheless they are important changes and add much to 

the progress of incandescent lamp manufacture. Tlustra- 

tions Figs. 1 and 2 are taken from a report read at the 

Chicago convention of National Electrie Light Association 

last June. 

Go ahead! And if you make mistakes, do not toll the 

bell, or hang crepe on your ambition to try again. Do sev- 

eral small jobs at a time. It will fit you to do some great, 

big job. Be a booster. Be a kindler of the fire of en- 

thusiasm in others. Keep right on going. Going is the 

word. Measure your own results and not your expectations. 

Keep up your expectations by getting results. 

There are three sets of men. One set always fails to 

follow directions. Another set does as instructed. The 

third set does more than it is told to do. These three de- 

erees represent the hazy-minded, who become slaves; the 

uncertain-minded, who work hard; the ereative-minded, who 

are eventually called as managers. 

ee ae 
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_ The Lighting of High Class Stores by the 
Indirect System 

(Contributed Exclusively to Electrical Engineering ) 

BY HARVEY B. WHEELER, CHIEF ENGINEER, NATIONAL X-RAY R EFLECTOR COMPANY. 

A Study of the Requirements for Satisfactory Ilum- 
ination of Stores by the Indirect System. 

LTHOUGH this article deals with the lighting of 

specific stores, the writer has endeavored to select 

examples that illustrate the application of the essential prin- 

ciples to produce an efficient and satisfactory illumination 

ubder conditions fairly representative of the class of in- 

teriors discussed. The illuminating engineering profession 

has still a great deal to do to cause merchants to realize that 

what they need is illumination and not simply lighting fix- 

tures. The managements of large stores realize this, and 

have in many eases conducted exhaustive ‘tests on all kinds 

of lighting fixtures before coming to a decision on any par- 

ticular system of illumination. The majority of the ex- 

amples mentioned in this article were decided in this way. 

In selecting a system of illumination, the following 

points should be considered: 1. Advertising value; 2. 

Comfort to the public; 3. Initial cost; 4. Maintenance. 

In considering the illumination as an advertising asset, 

the main floor demands particular attention. The intensity 

should be considerably higher than for ordinary illumina- 

tion, an average of about five to six foot candles as against 

34% to 4% on the other floors. Also the lighting ‘fixtures 

should be attractive, and with an indirect system the bowls 

should be illuminated to an intensity equal to or less than 

the ceiling as shown in Figures 1, 3 and 5.° For other than 

the main floors, with the indirect system, opaque bowls 

finished in light colors and equipped with efficient indirect 

reflectors, are preferable, because after the merchant has 

the public inside his store, he desires to concentrate their 

attention to the goods displayed, and not on the lighting 

fixtures. Further, being finished in light colors, they blend 

with the interior decorations. 

A lighting system to be satisfactory, must make the 

goods displayed attractive, bring out the artistic treatment 

Fie. 1. IttuMinatTion oF Matin Fioor Hus Sore, 

CHICAGO. 

of the interior, and give an atmosphere of comfort and 

refinement. An efficient indirect system does this, as ex- 

emplified by many of the best stores in the country. 

Large sums are expended to give the public modern con- 

veniences, elevators, sanitary toilet facilities, rest and tea 

rooms, ete. In other words, high class service. It is es- 

sential therefore to be in keeping with this tendency, that 

elaring light sources be avoided, a feature often overlooked 

in the past. A considerable argument in favor of indirect 

illumination then is that it keeps the service at a high 

standard and makes all the other comforts more pleasing 

with its soft and evenly diffused light. 

From the standpoint of initial cost a well designed and 

efficient system of indirect illumination should cost no more 

than direct lighting. As regards maintenance, in any system 

the cost of cleaning lamps and reflectors is the important 

factor. Numerous tests over long periods have shown a 

decrease in illumination on an average of 10 per cent per 

month. The intervals of cleaning depend upon the loeali- 

ty, but for average conditions once a month shou!d be suf- 

ficient. Also to keep the system of illumination at a ‘high 

standard, reflectors of permanent efficiency are necessary. 

The requirements of the four points mentioned in the 

selection of a system of illumination are fulfilled by pris- 

matic and heavy density opal glass for direct and one 

piece silvered glass reflectors, with a green elastic backing, 

for the indirect system, or for the show window, non- 

symmetrical one piece silvered g’ass reflectors, covered with 

a green elastic backing, should be used. 

As regards decorations, light colors are preferable, this 

being especially true with indirect lighting, where the ceil- 

ings should be of flat white or a very hght cream. ‘The 

upper part of the walls should be in the medium shades 

down to the dado, which ean be almost any color desired. 

“§ 
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In what follows the illumination features of several 

stores are given the references being to the illustrations 

shown here. Fig. 1 shows the illumination of the gents’ 

furnishings department on the main floor of the Hub Store 

in Chicago. This store consists of eight floors and base- 

ments of the new 18 story Lytton Building, and is one of 

the finest of its kind in the country. Indirect illumination 

floor are is used throughout. The fixtures on the main 

‘\emazoa sams 2 
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Fig. 3. Iypirect Fixture Usep on Main Fioor Hus 

Store, CHICAGO. 

not the so-called “semi-indirect” as may appear, but con- 

tain opaque silvered glass reflectors to throw the lhght to 

the ceiling and diffuse same throughout the store. One 60- 

watt lamp affords ample illumination for the entire glass 

bowl. A section of this fixture is shown in Fig. 3. 

The center bays on the main floor average 22% feet 

square, the ceiling height is 204% feet, the wattage per 

yo 

Fr G. 4. ILLUMINATION BarNuM Trunk Company’s STORE, 
MINNEAPOLIS, Min. 

Intumination Dispuay Room Detrroir HELEctTRIC 

Co., CHICAGO. 

square foot is 2.38, and the average intensity is 6-ft. candles. 

The baleonies are illuminated with indirect pedestals, and 

under the mezzanine, a shallow type of indirect fixture is 

used. 

HIG. D. 

On the remaining floors of the Hub Store, the 224% x 

221%-ft. bays have four ceiling outlets in which are sus- 

pended single 250 watt units. The bowls are finished in 

a matt-white to harmonize with the decorations, and con- 

tain a concentrating type of one piece silvered glass re- 

flector with a green elastic backing. To obtain the cor- 

rect distribution throughout the room, the top of the in- 

direct reflector is suspended 36 inches from the ceiling. 

The watts per square foot are 1.98, and average illumina- 

tion 414 foot candies. Along the South side of the building 

the bays are 22144 x 33 feet and contain two additional out- 

lets. The reflectors and lamps are the same as in the 

smaller bays. 

The main floor indireet fixture of the Hub store is shown 

in Fig. 3. Fixtures constructed along these lines give 

efficient indirect illumination and at the same time are artic- 

tie looking units. The reflectors control the light in a 

scientific manner, and the small lamp that illuminates the 

bowl can be regulated to keep the illumination of the bowl 

below the ceiling brightness. Attention is called to the ar- 

rangement of lamp and reflector, which permits of a very 

shallow type of bowl if desired. This style of reflector is 

| very distributing, the top of the fixture beime hung 42 

inches from the ceiling to give the right effect. 

“KINGSBURY Pj) RARER rhage i 

‘Fic. 6. IntumMination oF SHOW Winpows CABLE PIANO 

ComMPaNny, CHICAGO. 

Fig. 4 shows the illumination of the leather goods de- 
partment of the Barnum Trunk Company at Minneapolis, 

‘| Minn. Attention is called to the sharp, clear detail of all 

‘the objects in the illustration. In this installation the in- 

direct lighting does a great deal to make the goods natural- 

ly dull in color, stand out in their true tone values. 
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The illustration, Fig. 5, shows the automobile display 

room of the Detroit Electric Company in Chicago. This 

was one of the first automobile salesrooms in the country 

to adopt indirect illumination. With direct lighting the 
specular reflection from the polished surfaces was very 

bad and annoying to a prospective purchaser in judging a 

that the Elevated Railroad runs along one front of this 

store, and at night the indirect fixtures on the main and 

second floors are left burning. Passers-by cannot fail to 

be attracted by this evenly illuminated interior. 

In Fig. 7, an illumination of optical goods is shown in 

the window of the Almer Coe and Company, at Chicago. 

Fig. 7. 

ear. Today in passing down Michigan Avenue (Automo- 

bile Row) any number of similar installations will be noted. 

Wherever efficient indirect lighting is installed, the instal- 

lation stands out from all the rest—it makes the salesroom a 

big show window. 

The Detroit Electric Company’s salesroom is 44 x 45 feet 

with a 1314-ft ceiling. The room is divided into eight equal 

rectangles each containing one ceiling outlet. Each fixture 

contains 4 100-watt tungsten lamps in a concentrating type 

of one piece silvered glass reflector, top of same being sus- 

pended 30 inches from the ceiling. The average illumina- 

tion is 3.75 foot candles. Attention is called to the open 

work in the bowl, which is lined with an old rose silk. The 

reflected light from the eeiling is sufficient to give these 

bowls a very pleasing appearance. 

— el —~ 

Fig. 8. 

AND Bros., CHICAGO. 

In Fig. 6 is shown a window illumination of the Cable 

Piano Company in Chicago. Here, as in the display of 

automobiles, indirect illumination has supplied a satis- 

factory illumination. The reflectors along the transom bar 

at the left of the illustration extend around the entire win- 

dow front. They are used solely for making the pianos 

along the window fronts stand out at night. It happens 

ILLUMINATION OF SHOW WinpDOws ALMER COE AND Company, CHICAGO. 
The illustration shows the detail obtained with one piece 

concentrating silvered glass reflectors placed directly above 

the glass bulk-head. This company maintains three high 

class stores all of which are illuminated with indireet light- 

ing, with one piece silvered glass reflectors for the interiors, 

and reflectors of the same material designed for window 

requirements. 

The illustration in Fig. 8 shows illumination of the 

ladies furnishing department of Chas. A. Stevens and 

Bros., Chicago. Here great care was taken in the illumina- 

tion of the high and shallow windows, in order to pro- 

vide efficient results. The illustration shows what has been 

accomplished with one piece non-symmetrical silvered glass 

ILLUMINATION SHOw Wrinpows CuHas A. STEVENS 

Fig. 9. Ittumination Disptay Room Wm. 

Company, New York Criry. 
MEYER AND 
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Fic. 10. Inntumination or Rues tn Saves Room. 

reflectors. 100 watt lamps are used in 24-inch centers, 

placed directly at the front and top of the window. 

Fig. 9 shows another example of satisfactory display 

room lighting in the light goods department of Wm. Meyer 

and Company, New York City. Here one piece silvered 

glass indirect reflectors are used installed according to cor- 

rect engineering principles. 

Many schemes have been advocated for satisfactory il- 

lumination of large rugs. In Fig. 10 is shown a system 

that is working out very well with the use of one-piece non- 

The details of ar- 

rangement of lighting units are shown in’ Fig. 11. 

Fig. 12 shows the illumination of one of the 30 stores 

of the National Tea Company, of Chicago. Indireet il- 

symmertical silvered glass reflectors. 

lumination is used for the store proper and direct hghting 

Mia, 12. 
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ARRANGEMENT OF LIGHTING UNITS For LIGHTING 
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non-symmetrica!, one-piece silvered glass reflectors for the 

windows in all of these stores. Attention is called to clear- 

ness of the labels afid price ecards on the goods in the win- 

dow. 

In Fig. 13, the illumination of the candy store of Burr 

Brothers, Rockford, II1., This lighting effect 

has made this store the sensation of the town. No expense 

was spared in making the store modern in every way. The 

Bae MOY 

is shown. 
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ComPANY’s STORES, CHICAGO. 
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Fig. 13. ILLUMINATION OF Canby Stor, Burr Bros., 

RockrForp, Int, 

Lighting Developments in England During 
the Past Year 

(Contributed Exclusively to Electrical Engineering ) 

BY R. E. NEALE, B. SC. LONDON, A. C. G. I. 

General Trend of Lighting Developments, Types of 
Lamps, Fittings, Etc. 

HE general trend of lighting developments can best 

be summarized as more light and better lighting. The 

cheapening of metal filament lamps and the availability 

of lighting fittings designed on scientific lines have led to 

great improvements in residence lighting, and it is safe to 

say that the educative work of illuminating engineering 

societies is commencing to bear fruit, though much.yet re- 

mains to be done. Vast improvements have also been ef- 

fected in street lighting practice during the last year or 

two—in city areas by the use of flame ares and in other 

eases by the substitution of metal filament clusters for old- 

fashioned open and enclosed ares and of single, twin or 

triple metal lamp fittings for carbon and gas lamps. Great 

progress has been made in the good illumination of public 

halls of every kind and in industrial hghting. Owing to 

the tremendous importance of the latter, a considerable part 

of this article will be devoted to its construction. 

TYPES OF LAMPS. 
Mention must be made of the continued increase in pop- 

ularity of metal filament lamps, and for domestic and cer- 

tain branches of other services, these lamps are unrivalled. 

The prices of these lamps in the Continent are as follows: 

26 cents for 5 to 10 «p. lamps; 42 cents for 10 to 50 e.p. 

lamps, and 60 cents for 100 ¢.p. units. These prices came 

into force Jast April, but are not yet available in England, 

owing to the different’ patent situation in this country. 

Something in the nature of a price war is now in progress 

and doubtless a number of the smaller companies will be 

unable to stand the competition and will either fall out of 

business or join existing or new syndicates. 

The availability of metal filament lamps recently an- 

nounced to consume only 0.5 w. per hefner, (in units of 

1,000 hefner), should do much to further popularize the 

use of these lamps in street and industrial lighting. De- 

spite the great increase in popularity of metal lamps, one 
of the largest firms in this country reports that it is making 

mission globes on the soda counter contain low eandle 

power lamps, purely for decoration. The size of the store 

is*20 x 120° ff 

each in the center of equal rectangles. A concentrating 

type of one piece silvered glass reflector is contained in the 

bowls, the top of same extending 36 inches from the ceiling. 

Each fixture contains 5 100-watt clear bulb tungsten lamps. 

Watts per square foot 144, furnishing an average illumina- 

tion of about 3 foot candles. 

All the indirect reflectors described in this article as one 

piece silvered glass covered with a green elastic backing are 

known under the trade name of “X-Ray Eye Comfort” 

reflectors and all the window and non-symmetrieal silvered 

glass reflectors as “X-Ray” reflectors designed by the Na- 

tional X-Ray Reflector Company, of Chicago, III. 

Six indirect fixtures are suspended, one 

and selling more carbon filament lamps than ever before. 
It is certainly to be wondered where these lamps go and it 
is equally certain that this state of affairs can only be tem- 
porary. The tungsten, of all filament lamps, is alone likely 
to be in extensive use in the course of a few years, 

No outstanding development appears to have occurred 
in the are lighting field beyond steady improvement of de- 
tail and economy of working. The magnetite are—though 
highly developed in the States—remains practically un- 
known on this side. As Dr. Bell has pointed out, one rea- 
son why European practice in are lighting is radieally dif- 
ferent from American is that street lighting in the States 
is almost invariably on the series system, requiring small 
current lamps, whereas in Europe parallel wiring and com- 
paratively heavy current flames ares are generally employed. 

In the industrial lighting field, the extended application 
of metal filament lamps is merely following out the path of 
progress clearly foreseen for this type of illuminant, but 
there has been a remarkable development in the use of mer- 
cury vapor lamps—a development which the writer ventures 
to think was less confidently anticipated in most quarters 
but which appears to be quite likely to continue. No doubt 
in many applications, the objection to the color of mereury 
vapor light is largely a matter of prejudice, but where a 
more usual color is really required, the mercury lamp is 
often used in-eonjunction with a fluorescent reflector, adding 
red rays. Combinations of mereury and filament lamps are 
less satisfactory and much yet remaing to be done in the 
way of blending efficiently differently colored lights. 

To overcome the serious color disadvantage of the ordi- 
nary Cooper Hewitt lamp, Dr. Wolfke employs an alloy 
of cadmium with a small percentage of mereury in a quartz 
glass container. Cadmium alone gives distinetly red light, 
and cadmium-mereury alloy is said to give a very close ap- 
proximation to white light. If both electrodes are of 
cadmium and mercury, it is claimed that the specifie eon- 
sumption is 1 watt per hefner in 100-watt lamps and as 
low as 0.2 watt per hefner in 500 to 600-watt sizes. The 3 
ampere lamp has been built for voltages as high as 100 
volts. 
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Among the gaseous discharge lamps for which the fu- 

ture appears to hold commercial possibilities must be noted 

the Moore and the Neon lamps. The Moore light is now 

to be seen in several parts of London on cinematograph hall 

facades and in “tube” subways, ete., but its development has 

not yet realized the hopes which were entertained for it. 

LIGHTING GLASSWARE AND REFLECTORS. 
At least as important as the improvement in lamps 

themselves in the past year or two have been the improve- 

ments in lighting fittings and the extended application of 

the improved types. The excellent maxim that, (barring 

display or advertising illumination), lighting should be un- 

obtrusive, both as regards source and effect, has led to 

much better results than were obtained in the days when 

merit instead of condemnation was attached to “glare.” 

The modern lighting fittings used in this country are essen- 

tially the same as those employed in the States and no space 

need be devoted to their detailed description. 

In domestic and office lighting, the optically crude opal 

or “artistic” glassware formally employed without regard 

to the light distribution given by the illuminant or the light- 

ing effect ultimately required, is giving place to prismatic 

glassware which prevents glare and makes possible any re- 

quired distribution of light from any type of lamp. For- 

tunately it is beeoming generally realized that the ultimate 

illumination required is the point from which to start in 

laying out a lighting scheme and that a lighting fitting 

comprises a lamp and a suitable globe or reflector. Good 

prismatic glassware is comparatively costly, and this has 

undoubtedly hindered its utilization by ordinary household- 

ers. The technical man, of course, realizes that the addi- 

tional outlay required is more than compensated by the 

lower cost of the lamps and energy required to produce a 

desired result and indeed by the mere fact that this result 

can be attained at all. 

The interesting system (designed by Cooper Hewitt) of 

grooving metallic filament lamp bulbs by chemical etching 

so as to form a system of prisms—thus essentially making 

the lamp bulb a self-contained holophane fitting—appears 

to offer great possibilities, but the writer has“not yet met 

with such lamps in this country. The use of half frosted 

lamps undoubtedly entails considerable loss of efficiency, 

and it is a question as to whether or not the use of these 

is desirable, except where cheapness is important. The aim 

in view, viz., diffusion of light and prevention of direct-ray 

glare appears to be attainable by better means. 

INDIRECT AND SEMI-INDIRECT LIGHTING. 

Although indirect lighting schemes continue to make 

rapid headway and are in many applications ideal, there is 

prevalent an opinion that the advantages claimed for this 

system have in many cases been too sweeping, and that 

semi-direct lighting is the proper system to adopt in many 

cases formerly claimed by the advocates of indirect lighting. 

There can be no doubt that purely indirect illumination 

often gives “flat’’ and depressing results. The entire ab- 

sence of shadow, which is easy to secure by indirect light- 

ing, is all adapted to the needs of the home and wherever 

appreciation of “relief” is required, however admirable it 

may be in drawing offices and similar places. Semi-direct 

lighting—by fixtures which are essentially indirect lighting 

fixtures with a translucent bowl in place of the opaque 

bottom reflector—has undoubtedly a great future before it 

and many ingenious and efficient types of semi-direct light- 

ing fixtures have recently come from the Continent. 

Purely indirect lighting is subject to the losses of double 

reflection. The cleaner the ceiling or top reflector, the 

higher the efficiency of the secondary reflection and to 

secure high efficiency in the primary reflection, “X-ray” re- 

flectors use silvered glass with spiral and vertical corruga- 

tions to prevent striation. The advocates of indirect light- 

ing claim that though the luminous efficiency of the system 

is comparatively low, it is higher than that of most direct 

lighting installations and is comparable in point of visual 

efficiency with the best direct lighting systems. The great 

merit of indirect lighting is that, from a single point, a 

more evenly distributed illumination can be obtained than 

from a much larger number of direct lighting units. By 

using fixtures of the eye-rest type, shadows are not com- 

pletely eliminated but are merely softened, and it is claimed 

that eye-rest lighting uses 20 per cent to 70 per cent less 

current than direct lighting for similar intensity of uniform 

illumination. In a certain indirect lighting installation in a 

village hall in this country, the average lumens per watt — 

4.83, and the effective — 56 per cent of the total lumens. 

Indirect lighting equipments have been installed in many 
dozens—probably hundreds—of important stores, public 
buildings and places of amusement (particularly moving 

picture halls), during the past twelve months. 

STREET LIGHTING. 
Improvements continue to be made in the design of 

street lanterns for use with metal filament clusters, and it 
is probable that some of the best types of pillars perfected 
in the States during the past few years will soon become 
popular in this country. The reason that they are, as yet, 
practically unknown here, is to be found in the essential 
difference between an “old” country and one less committed 
by time and outlay to a conservative policy. 

Important developments have taken place in the street 
lighting of Manchester, several improvements having been 
developed in the design of dioptric globes for use with flame 
ares and in the method of frosting the outer globes so as 
to secure the desired light distribution with maximum effi- 
ciency. These matters and the results of competitive trials 
between high pressure gas lamps and flame ares were dealt 
with fully by Messrs. Pearce & Ratcliff before the Institute 
of Electrical Engineers, and their paper is well worth study- 
ing by all street lighting engineers. 

INDUSTRIAL LIGHTING. 
It is at last coming to be generally realized that good 

lighting is just as important as good tools and other mater- 
ial equipment, and yields as good returns on investment as 
the latter. The design of a modern workshop is a tacit 
acknowledgement of the economic value of good lighting, 
but there is a common lack of knowledge of the general 
principles on which lighting schemes should be based, and 
even where daylight illumination is satisfactory, the ar- 
rangements made for artificial lighting are often defective. 
Bad lighting in passages and on stairways, ete., is becoming 
rare, but broader and more important problems and less 
flagrant but equally serious defects remain, 

Among the special recommendations made by factory 
inspectors in this country during the last year have been 
the use of frosted globes and better placing of lamps in 
printing establishments to reduce glare. Large numbers of 
mercury lamps are now used in these plants. 

In the course of an investigation of the lighting in forty 
iron foundries in this country, Mr. D. R. Wilson recently 
collected considerable valuable information, well worth while 
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to reproduce in abstract. In this service, the actual inten- 

sity of illumination is of little importance so far as the 

work itself is concerned since, at the moment of pouring, 

ample light is emitted by the molten metal itself. The chief 

requirement is sufficient general lighting to prevent men 

falling into molding pits and other obstacles. The coeffi- 

cient of reflection on the flooring material being only 2 or 

3 per cent, (10 per cent in steel foundries where a light- 

colored sand is employed), and there being much dust and 

dense smoke, conditions are about as bad as they could be 

from the illuminating engineer’s standpoint. Best’ results 

are obtained by using high hung, high ecandlepower lamps, 

yielding uniform illumination and short shadows. A pre- 

caution which should not be neglected is the frequent lime- 

washing of the walls; if the latter are clean, obstacles can 

often be seen by silhouetting when it would be difficult to 

see them by reflected light. Lamps should obviously be 

placed over points where shadows are particularly unde- 

sirable and, for the rest, the aim should be a comparatively 

high and uniform general illumination. Generally speak- 

ing, two 1,000 e.p. units are preferable to a 2,000 ep. 

lamp. 

Mr. Wilson’s conclusions are that the illumination in 

this class of work cannot be considered adequate unless the 

minimum lighting on a horizontal plane one foot above 

ground level is at least 0.33 foot-candles. This minimum will 

be 0.5 in a well-lighted foundry, (rising to 1.5 foot candles 

in many cases); 0.3-0.4 foot candles in a fairly lighted 

foundry; 0.2-3 in a moderately, 0.1-0.2 in a poorly and less 

than 0.1 in a badly lighted foundry. 

INSPECTION AND TESTS ON ELECTRICAL 
MACHINERY. 

(Contributed Exclusively to EvecrricAL ENGINEERING). 

BY HUGH T. WREAKS AND R. L. SHEARER, OF T. E. I. BUREAU. 

Section 5. Transformer Tests. 
Tests on transformers consist of polarity, ratio, core 

loss, impedance, heat runs at normal and overload and in- 

sulation. 

The polarity test is made to determine the connections 

required for transformers in bank, that is, several trans- 

formers in parallel. With direct current passing through 

one winding of the transformer, connect a voltmeter across 

the terminals of the other winding and break the cireuit in 

the first winding. If the polarity is correct, a positive kick 

in the voltmeter will be obtained. Sufficient resistance 

should be used in series with the voltmeter so that it will 

not be damaged. 

Ratio. The ratio of a transformer is ratio of the pri- 

mary voltage to the secondary voltage. The method used 

is to apply about 100 volts to the secondary winding and 

read the primary voltage, using a suitable potential trans- 

former. At least five readings should be taken and results 

carefully caleulated. The ratio of the potential transformer 

should be nearly that of the transformer under test, and 

should be operated at normal frequency and voltage, other- 

wise the ratio will be unsatisfactory. If the ratio, by test, 

varies more than one per cent from the ratio of voltage, 

check the ratio of turns. If the ratio of voltage and 

turns agree, repeat the ratio test with the same meters, 

gheck this with other meters and potential transformers, 
and if still ont, the transformer is wrong. 

Impedance. The impedance of a transformer is 

measured by short circuiting one of the windings and im- 

pressing an alternating emf on the other winding and taking 

simultaneous readings of amperes, volts, watts and fre- 

quency. Thermometers should be placed in the coils to obtain 

temperatures. Connect the alternator through a suitable 

transformer, alternator to be operated as near normal volt- 

age as possible when normal impedance is taken. Take ten 

readings, starting at fifty per cent, run up to 125 per cent 

full load, holding the speed of generator constant and tak- 

ing simultaneous readings of amperes, volts and watts. 

It is essential that the speed be exactly right, as the react- 

ance varies directly with the frequency. In plotting a 

curve, use volts as ordinates and watts and amperes as 

abscisse. The volt-amperes curve should be a straight line 

and the volt-watts curve should be a parabola. 

Core Loss. In a transformer connected to a source of 

alternating electromotive force, a loss of energy takes place 

in the iron, due to cycle reversals of magnetic flux. This 

loss of energy is ealled the core loss, which depends on the 

wave form of the impressed emf. The core loss test is some- 

what similar to the impedance test except that the voltage 

is applied to one winding and the other open circuited in- 

stead of closed circuited. Voltage is always applied to the 

low potential winding to avoid reading meters in the high 

potential cireuit. In taking a core loss curve, start at 50 

per cent rated potential, and take about ten points to 25 

per cent above rated potential. Hold the frequency con- 

stant and vary the voltage, taking simultaneous readings 

of the excitation amperes and watts core loss. In plotting 

curve, divide watts by cycles and plot as ordinates, and 

cycles as abscisse. 

Normal Load Heat Run. Consists of connecting a trans- 

former to a suitable load and running until all parts are at 

a constant temperature, then shut down and take resistance 

measurements. During heat run a careful inspection 

should be made for loose laminations. If transformer rat- 

tles or buzzes, it is probably due to the latter cause. Some- 

times a short cireuit run is required on a transformer. This 

is done by short circuiting the secondary windings and ap- 

plying normal current to the primary. When the tempera- 

tures of copper become constant and test is finished, final 

temperatures and hot resistance are taken. Open cireuit 

the primary windings and apply normal voltage at the 

proper fréquency to the secondary winding until the iron 

temperatures are constant. 

Overload Heat Run. This test is ordinarily limited to 
two hours, and is taken after normal load heat run. All 

temperatures are taken during the normal load heat run, 

primary resistance being measured hourly. All data is 

then ready for normal load heat run except hot secondary 

resistance, which is usually omitted until after the overload 

heat run. Thus time: is saved, otherwise lost reconnecting 

secondary and heating to normal load temperatures. 

Insulation Test. Double potential is applied to test the 

insulation between turns and between sections of the coils. 

As it is impossible to obtain double voltage on a transformer 

at normal frequency, due to high density in the iron, the 

frequency must be increased. This is the only method for 

determining whether the dielectric strength is sufficient for 

continuous operation. Mechanical examination amounts to 

little, and measurement of insulation resistance is equally 

valueless since insulation may show high resistance when 

measured with low voltage, but offers comparatively little 

resistance to the passage of a high tension current. 
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Society for Electrical Development Progress. 

Comments from two prominent electrical men were pre- 

serited in the last issue of Electrical Engineering outlining 

the promising features of the society from a particular 

viewpoint. We present in what follows abstracts of the 

views of others: 

Mr. L. A. Osborne, vice-president of Westinghouse Elec- 

trie & Mfg. Co. has the following to say in behalf of the 

Electrical Manufacturer : 

“It may doubtless appear unusual to some that the elec- 

trical manufacturers should have so readily agreed to make 

liberal contributions to the funds of the Society for. Elee- 

trical Development. In fact the readiness of the manu- 

facturer to support the movement has led some to suspect 

that it was planned primarily in the interests of the manu- - 

facturer. Reflection, however, will show that the attitude 

of the manufacturer is merely co-operative in the broadest 

sense of the word and is an evidence of his appreciation that 

that which is truly co-operative is, in the last analysis, 

profitable. Speaking as a manufacturer, we expect that 

our return will accrue after the central station, jobbers, 

dealers and contractors have begun to enjcy a measure of 

return as a result of the activities of the Society. 

“The ideals of the Society are ambitious but attainable, 

and when carried out should, within a reasonable time, 

bring measurable returns to all branches of the industry. 

If, through co-operative advertising, the architect, the con- 

tractor and the builder might be educated to the point that 

in all dealings, regardless of cost, outlets for the use of 

electrical appliances should be plentifully provided, the 

business of the dealer in electrical appliances would be in- 

creased, as well as the work of the electrical contractor, and 

it goes without saying that there would be a corresponding 

inerease in demand for current through which the central 

station would profit. The manufacturer secures his re- 

ward through an increased demand for his manufactured 

products, and, in the broader aspect of the case, in the 

ultimate increase in generating and distributing aparatus.” 

From the standpoint of the Electrical Contractors, 

Ernest Freeman, president of the National Electrical Con- 

tractors Association, has the following to say: 

“The Society for Electrical Development exemplifies to 

my mind the ideal of team work for the development of the 

electrical industry—and for ‘the immediate and ultimate 

profit of all engaged. The very broadness of the plan 

makes it perhaps difficult—for one who has not been gifted 

with what might be called “a national vision”’—to grasp 

just how the individual smaller interest will secure a direct 

profit from the work. That is, until the whole scope of the 

various plans are considered—then it is very clearly to be 

seen where the dotted line works directly into one’s own 

profit sheet. 
“The complete plans of the Society have been published. 

We as contractors believe that the work will be of direct 

benefit to the industry and to us individually as contractors, 

and beyond the national advertising, the publicity work in 

newspapers, magazines, the moving picture, electric sign 

exchange and other ways as planned, and in the field work, 

do we see a certain and direct individual profit very much 

in excess of the relatively small proportionate share which 

we are subscribing to the movement. Beyond all this we 

have a vision—a vision of harmony in its highest form. 

Harmeny as we see it is a distinctly practical ‘business 

proposition, to not only ourselves, but to the central station, 

the jobber and the manufacturer, who go to make up the in- 

dustry in which we are all doing a distinctly related busi- 

ness. 

Mr. Henry L. Doherty, a pioneer in the work of the 

N. E. L. A., and a prominent financier, gives some reasons 

for joining the Society for Electrical Development. He 

says: “The Society for Electrical Development provides 

the only place where it is really feasible for every branch 

of the electrical business to meet on common ground to 

bring about the greatest application for electricity. In 

other words, it is the focal point at which the manufac- 
turers’ associations, the central station associations, the con- 

tractors’ associations, the jobbers’ associations, and others 

can meet and cooperate. 

“The electrification of our steam railroads is not as re- 

mote as it seems to many people, and yet little is being done 

with this vast opportunity, compared to what might be 

done. The Society for Electrical Development will exert 

a powerful influence for progress in this direction. 

“The society can meet, negotiate and cooperate with 

other national bodies, such as the architects and the various 

manufacturers. This would be impossible for an individual 

or a company. This one field of work alone, intelligently 

and aggressively handled under the society’s plan, justifies 

the support required by the society.” 

Frank E. Watts, reigning Jupiter of the Jovian Order, 

has the following to say from the standpoint of help to the 

individual: “The plans formulated by the Society for cre- 

ating a greater demand for the use of electricity have been 

pronounced feasible and sound by many men competent to 

judge of their effectiveness. If these plans are carried out, 

let us trace the results and benefits to the individuals con- 
nected with the various branches of the electrical industry 

affected. A greater demand for electricity means that more 

houses will be wired, more apparatus for generating elec- 

tricity will be installed, and more appliances for consum- 

ing electricity will be purchased. This, in turn, means that 

the contractor or individual working for the contractor will 

have more work to do; therefore, the contractor will pur- 

chase more electrical supplies and the jobber or jobber’s 

salesman will sell him more material and the jobber will 

necessarily purchase a greater quantity of electrical goods 

from the manufacturer through his representatives. In the 

final analysis the central station will sell more current, and 

every man in its employ should benefit thereby.” 

Steven L. Coles, acting treasurer of the Society for 

Electrical Development, says in regard to its place, its ob- 

ject and its benefits: “Until the incorporation of the 

Society for Electrical Development, Inec., there was no 

non-technical association whose membership was open to 

companies and corporations doing business in all branches - 

of the electrical field. Strange as it may seem, every or- 

ganization heretofore formed by electrical men has been de- 

signed to benefit them inside their own particular class of 

work. The ultimate consumer of the goods and service 

produced by the best engineering and inventive skill and 

most highly developed manufacturing processes the world 

has known has been to a great extent ignored. All elec- 

trical development heretofore has been largely selfish; and 

the public upon whose support the whole industry is de- 

pendent, has never been taken seriously into close affilia- 

tion. In other words, the real vital element of a great 
problem has been overlooked, while detailed development 
has received minute and careful attention. 

Ocrozer, 1913. 
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“The Society has but one object--to promote and in- 

crease the use by the public of electric current for all use- 

ful purposes as an end in itself and as a means for in- 

ereasing the demand for apparatus and supplies. The 

Society is a money-spending organization, and can under no 

circumstances, become a money-making scheme. Its board 

of directors receives no remuneration and pays its own ex- 

penses. The only salaried officials are the general manager 

and .the secretary-treasurer, who report to the executive 

committee, appointed from the board of directors, who hold 

office through the votes of the membership.” 

J. W. Wakeman, general manager of the Society for 

Electrical Development explains its campaign as follows: 

“The campaign for membership now being conducted by the 

Society for Electrical Development has raised widespread 

interest among the electrical fraternity. Responses have 

been extremely numerous, and the number of applications 

for membership now being received daily is“ very gratify- 

ing, indicating as they do both the ability to grasp the situ- 

ation and the willingness to cooperate existing among the 

men engaged in this industry. Some men have said that 

the electrical industry develops itself automatically, yet the 

facts remain—that 80 per cent of the houses within servicea- 

ble reach of the central stations are not even wired, and 

wot 1 per cent of those which are wired are equipped for 

complete electric service. 

“Tt is also a fact that in spite of electric current costing 

less today than ever, and electrical appliances being cheaper 

and better than ever, the popular belief exists that electric 

service 1s expensive. 

“The work which this society will do is a kind which 

needs doing, and which no individual or corporation can 

afford to do for themselves. It will directly stimulate the 

public demand for electric service, which means the develop- 
ment of the industry as a whole, which in turn means in- 

ereased prosperity to every individual engaged in it. The 

campaign will be nation-wide. It will remove the mistaken 

opinion regarding the extravagance of electricity. It will 

show that electricity is the only commodity of daily use 

which has constantly been reduced in price at a time when 

the cost of every other necessity in life has inereased. The 

Society for Electrical Development is a proposition that 

with a small individual expense will bring big returns in 

increased business, better prices, and larger profits to those 

who participate. It is collecting funds to enable the men 

engaged in the electrical industry to put some of their dol- 

lars to work cooperatively to develop in a big, broad spirit 

the latent market. Every man engaged in the industry 

owes it to himself, as well as to every man in the industry, 

to put into actual operation as quickly as possible, a ma- 

chine so carefully designed to work for the profit of all.” 

The Society for Electrical Development, Inc., has re- 

ceived the endorsement of practically all the national elec- 

trical associations and societies and has been assured of the 

active assistance of the 12,000 members of the Jovian 

Order. The plans of the Order distinctly specify 

that no active work shall be undertaken until the subscrip- 

tions of members amount to $200,000. About $150,000 of 

this amount has been subscribed by 300 members and an 

active campaign is now in progress in all branches of the 

electrical field in an effort to raise at the earliest possible 

_ date the subscriptions necessary to complete the $200,000 

fund. 
It is believed that it is a question of bnt a short time 

until this will have been accomplished. The ultimate plans 

of the Society involve an annual expenditure approximating 

$500,000. 

The possibilities of increasing the use of the electric 

current by the general public through a yearly outlay of 

half a million dollars under the well-matured plans of the 

Society and by the authority of its perfeetly representative 

board of directors, should make a strong appeal to the 

practical and progressive business man who is in any way 

interested in or dependent upon the development of the 

electrical industry. 

Conference of Electrical Men at Association Island. 

The holding of a conference of electrical men interested 

in the various branches of the electrical industry, including 

representatives of manufacturing companies, central sta- 

tions, electric jobbers and contractors, at Association Island 

on Lake Ontario, is now an annual affair and one of growing 

importance. The meeting was held this year September 3 

to 6, and was characterized by special sessions at which 

important addresses were made by prominent engineers, 

financiers, and chairmen of public service commissions, the 

sessions being presided over by J. B. McCall, president of 

the National Electric Light Association. 

Among the speakers were Hon. Willard Howland, echair- 

man of the Massachusetts State Commission of Affiliation 

and Arbitration. Mr. Howland spoke on, “Government in 

Relation to Business.” Mr. Samuel Insull, president of the 

Commonwealth Edison Company, of Chicago, spoke on, 

“The Distribution of Electrical Energy, Present and Fu- 

ture,” giving considerable data on the development of the 

Chicago system and compared central station statistics of 

Great Britain with those in the Chicago territory. Dr. 

Charles P. Steinmetz, of the General Electric Company, 

delivered an address on, “The Future Technical Develop- 

ment in the Electrical Business.” In the course of his re- 

marks, he stated that although transmission systems cover 

distances greater than 200 miles, and operate at volt- 

ages as high as 150,000, these are not the limits in either 

length of cireuit, or voltage that can be used. He touched 

upon developments in steam turbine plants, and upon the 

economical features in the utilization of electrical energy. 

Hon. John H. Roamer, chairman of the Railway Com- 

mission of Wisconsin, delivered an address on, “State Com- 

mission Control.” The speaker explained the fundamental 

features of the Wisconsin public utilities law, and the prin- 

ciples upon which the uniform indeterminate franchise has 

been drafted. He also discussed methods of valuation and 

accounting, provided by the Wisconsin Commission, and 

the attitude of the Commission as regards the regulation of 

service and rates. 

Frank A. Vandelip, president of the National City 

Bank, New York City, spoke on, “Financiers and Utilities 

Securities,” mentioning the fact that with normal needs 

the electrical development during the next five years will 

require two billion dollars new capital. He touched upon 

capital needs in all fields, and features of the financial out- 

look. He also took up other features in connection with 

holding companies and central station properties. F. P. 

Fish, of Fish-Richardson, Herrick & Neave, of Boston, 

Mass., spoke on, “Principles of Resale Control.” 

The Society for Electrical Development came in for its 

share of discussion during the meeting, those closely con- 

nected with the organization of this society giving interest- 
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ing information in regard to its progress and explaining 

fully their hopes for its future accomplishments. 

J. Robert Crouse, J. M. Wakeman, W. E. Robertson 
and H. L. Dougherty, spoke on this subject. Frank W. 

Smith, vice-president of the Electrical Vehicle Association 

of America, also outlined the cooperative advertising cam- 

paign conducted by this association. 

The following speakers, representing various other 

societies, also touched upon cooperation with the Society 

for Electrical Development. Norman Macbeth, vice-presi- 

dent of the Illuminating Engineering Society; D. L. Gaskill, 

secretary of the Ohio Light Association; W. E. Robertson, 

of the Electrical Supply Jobbers’ Association; Ernest Me- 

Cleary, of the National Electrieal Contractors’ Association, 

and F. E. Watts, Jupiter of the Jovian Order. 

The result of the meeting was such that those attend- 

ing expressed the belief that much good will come from it. 

Cooperation was strongly emphasized, and the good that 

can be secured from a general “get-together” spirit brought 

out so forcibly as to make this meeting one that will be 

looked to as an important step forward in establishing such 

a spirit. 

Convention of American Electric Railway Associa- 
tion. 

The annual convention of the American Electric Rail- 

way Association is to be held this year at Atlantie City, 
October 13 to 17. This association now represents practi- 

cally all the important electric traction interests in the 

United States, the member companies operating over 36,- 

000 miles of track, some 76 per cent of the total mileage 

in this country. The coming convention is one of special 

interest on account of the subjects to be discussed. The 

preliminary program indicates a growing tendency of elec- 

tric railway companies and all public service corporations 

to give the matter of relations with the public and employes 

due attention. 

This year the report of a committee composed of repre- 

sentatives of its own organization, the National Electric 

Light Association, the American Institute of Electrical En- 

gineers and the American Telegraph and Telephone Com- 

pany will be presented on a form of agreement and a code 

of practice for the joint use of poles in city and village 

streets. “Profit Sharing With Employes,” “The Relation 

of Carriers to the Development of the Territory They 

Serve,” “The Relief of City Congestion,” “Present Ten- 

deney of Public Service Laws and Regulations,” “Valua- 

tion” and “Electric Railway Securities from the Investor’s 
Viewpoint,” are other subjects to be discussed. 

Among the speakers will be Frank Hedley, vice-presi- 

dent of the Interborough Rapid Transit Company, of New 

York; Paul Shoup, president Pacific Electric Railway Co., 

Los Angeles; C. S. Sergeant, vice-president Boston Elevated 

Railway Co.; J. J. Burleigh, vice-president Publie Service 

Corporation of New Jersey; W. F. Ham, vice-president of 

the Washington (D.C.) Railway & Electric Co.; C. L. S. 

Tingley, vice-president of the sAmerican Railways Co., 
Philadelphia; C. N. Duffy, vice-president, The Milwaukee 

Electric Railway & Light Co.; Richard McCullough, vice- 

president United Railways Co., of St. Louis, C. W. Beall, 

of Harris, Forbes & Co., New York; A. D. B. Van Zandt, 

Detroit United Railway Co.; David W. Ross, vice-president 

Interborough Rapid Transit Co., New York; Frank Bergen, 

general counsel Public Service Corporation of New Jersey; 

C. M. Roseerantz, general counsel The Milwaukee Electric 

Railway & Light Co., and Assistant Surgeon General W. 

C. Rucker, of the United States Bureau of Public Health. 

Changes in List Prices and Discounts on Rigid Iron 
Conduit—Explanation of Pittsburg 

Basing Discounts. 
BY F. S. MONTGOMERY, SOUTHERN SALES AGENT, NATIONAL 

METAL MOLDING CO., ATLANTA, GA. 
For some years, several of the leading manufacturers of 

rigid iron conduit have been purchasing conduit pipe ex- 

clusively of the National Tube Company. This company, 

however, decided on August 1st, to enter the rigid conduit 

field itself and contracted with the National Metal 

Molding Company and the Safety’ Armorite Conduit Com- 

pany, both of Pittsburgh, to manufacture the finished pro- 

duct and act as exclusive selling agents. The National 

Metal Molding Company will continue to manufacture and 

market, under their own trade names, “Sherarduct” Sherar- 

dized iron conduit and “Keonomy” black enameled conduit, 

while the Safety Armorite Conduit Company will do like- 

wise with their “Galvaduct” electro-galvanized, and “Lori- 

cated” black enameled conduits. 

Probably the most radical changes resulting from the 
entry of the National Tube Company into the conduit field 

was the adoption by them and subsequently by all the lead- 

ing manufacturers of conduit, of “Pittsburgh Basing Dis- 

counts” to govern the sale of rigid iron conduit. This sys- 

tem, which has governed the sale of “merchant” pipe for the 

past thirteen years, while possibly confusing at first glance, 

is, in fact, much more simple than that in effect prior to 

August Ist, as it eliminates the cumbersome “combination 

discounts,” and the equally cumbersome and confusing 

“freight allowances.” 

List prices have also been changed and are as follows: 

RIGID CONDUIT COUPLINGS AND ELBOW CONDUIT. 

Weights and Dimensions are Nominal. 

a DIAMETERS Thick- taal per in, Price 
ERC Cae a ane st pe 

Externa | Internal ness per foot | Threads foot 

A .»40 . 364 .088 425 18 VW 
36 675 .493 091 .568 18 0814 
y% .840 | .622 .109 .852 14 08% 
34 1.050 .824 113 1.134 14 11% 

1 1.315 1.049 .133 1.684 114% 17 
14 1.660 1.380 .140 2.281 11% 23 
1% 1.9 1.610 .145 2. Tat 11% 271% 
2 2.375 2.067 .154 3.678 11% 37 
214 2.875 2.469 203, 5.819 8 -5816 

peo DOD wos08s. || 216 | 7.6164] %38 | 76% 
31% 4.000 3.548 226 9.202 -92 

4.500 4.026 237 | 10.889 8 1.09 
4% ). 000 4.506 247 12.642 8 1.27 
5 5.563 5.047 258 14.810 8 1.48 
6 6.625 | 6.065 | 280 19.185 | 8 ie (aS2 

COUPLINGS ELBOWS 

ee Wt. per Price | Wt. per Radius | Offset Price 
Size 

100 in lbs.) each 100 in lbs, inches |:aches each 

i q 4. ‘ a 
: 06 r 3 

Lf ; 07 ; .375 ts 
y 20.6 Bise : 20 

: f 34.5 : 76 9. S 
14 53.5 reg 300 7.250 10.875 .45 
1% 74.3 Eval 427 8.250 12.625 .60 
2 120.8 .28 700 9.500 15.250 1.10 
2Y, 172.0 .40 1300 | 10.600 | 17.375 | 1.80 
3 249.8 .60 1700 18.000 19.500 4.80 
8% 424.1 | 80 2300 5.000 21.250 10.60 
4 474.1 | 1.00 2700 16.000 22.500 12.25 
4% 550.0 1.5075] 3100 18.000 24.375 18.55 
5 | 700.0 | IAG aye || 5500 24.000, 32.000 25.75 
6 750.0 2.40 9000 30.000 | 39.75 32.00 

Conduits in 10 foot lengths, threaded on both ends with one 
coupling. 

Conduit pipe is known and spoken of by ifs nominal inside 
diameter. a a es 

It will be noted from the above that, with the exception 

of sizes less than one-half inch, the list prices also indicate 

the weight. For example: the weight of 4% inch conduit, 

approximates 85 lbs. per 100 feet, and the list price is 84 

cents per foot; 34 inch conduit weighs approximately 115 
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Ibs. per 100 feet, and is listed at 111% cents per foot; and 

so on throughout the list. All quotations, while now made 

on the basis of f. 0. b. Pittsburgh, regardless of point from 

which shipped, are at the same time made delivered to des- 

tination and in almost every case, at a net price of so much 

per foot. For example: if the “Pittsburgh Basing Dis- 

count” on 14 inch enameled conduit—car loads—is 64% off 

list, and the freight rate on car loads to Atlanta is 46¢ per 

ewt., to arrive at the car load price, delivered to Atlanta, it 

is only necessary to add the car load freight rate, from Pitts- 

burgh to Atlanta, by deducting, from the basing discount, 

one point for each ten cents freight per ewt., or 4.6% from 

64%, giving as a resultant a delivered discount on car loads 

to Atlanta of 59.4%. Using this discount, reference to Net 

Price Tables, which can be obtained of the manufacturers, 

will show a net price on 1% inch enameled conduit, car loads, 

delivered to Atlanta, of .0345 per foot. 

The same general system applies to less-than-carload 

shipments. If, for instance, the “Pittsburgh Basing Dis- 

count” on less-than-earloads 14 inch enameled conduit is 59% 

and the 1. e«. 1.) freight rate to Meridian, Mississippi, is 55e 

per ewt, the net discount, delivered to Meridian, will be 59%, 

less .055, or 53144%, giving as a resultant a net delivered 

price of .0395 per foot. It will be apparent from these 

examples, therefore, that to obtain the net delivered price, it 

is necessary to have only the “Pittsburgh Basing Discount” 

applying to quantity desired, and the freight rate from 

Pittsburgh to point where delivery is to be made, on car- 

loads or less-than-earloads, as the shipment may be. De- 

livered prices on couplings and elbows are arrived at in the 

same manner, and from invoices for both conduit and fitt- 

ings, the usual additional 5% cash discount is allowed. 

1s): (| SD) Sess | assesses 5 

BNS: Business Methods and Results 

Representing Interests of Central Station, Electrical Jobbers, Dealers and Contractors. 

; Bey on] uric — 

Commercial Considerations in the Installation of 

Ornamental Street Lighting. 

During the past few years the standard of street light- 

ing has been greatly advanced. The original plan of having 

an are light at each corner is now regarded as unsatis- 

factory, both for commercial and residence districts. For 

the business séction of a busy town it is entirely inadequate, 

and for the residence section unsuitable, the dazzling light 

at the corners rendering the intervening spaces “pitch dark” 

by contrast. The problem of lighting residence streets has 

been practically solved by using series tungsten lamps at 

frequent intervals, while the shopping centers have been 

successfully converted into “white ways” through the com- 

bined effects of intensified street lighting, electric signs and 

brightly illuminated show windows. 

In connection with better lighting, a demand has arisen 

for a system that would not only illuminate but beautify, 

and the result has been the development of the ornamental 

street lighting systems which have taken no small part in 

making the “city beautiful.” Not only is the installation of 

such systems an indication of civie pride, but it i3 a real 

asset to any town, because it is indicative of prosperous ¢ou- 

ditions and a progressive spirit. 

From some points of view we are becoming a nocturnal 

race. People like to walk about in the evening and crowds 

throng brightly lighted streets seemingly as the moth flut- 

ters about the candle These crowds, of course, give the 

merchants a good chance to display goods, and the advertis- 

ing secured naturally increases the volume of sales. Fur- 

ther, the improvement in business raises the value of propez- 

ty and encourages improvements, vacant store rooms fill up 

and building is stimulated. A recent article on this sap- 

ject in the business man’s magazine, System, is significantly 

entitled, “The Light Cure for Dull Trade.” 

Asa specific example of the enthusiasm and publie spirit 

produced by an installation of this kind, we refer to the 

city of New Haven, Conn. In this town the business men 

of the city made possible, installed and are maintaining the 

complete white way system. An assessment was made on 

—————s se 

the basis of frontage, each merchant paying $3.00 per foot 

to cover the cost of installation and $1.60 per year for 

maintenance, the total cost of the system being $17,000 

initial cost and $9,000 per year maintenance. The popula- 

tion of New Haven is about 135,000. On the night the 

lights were turned on, 10,000 men took part in a parade, 

while it is estimated that over 100,000 were on the streets. 

The effect on the business and on the street railway traffic 

was immediate, and other neighboring cities have hastened 

to follow the example. 

The preceding paragraphs embody important lines of 

argument which may be put forth by central station inter- 

ests for the adoption of ornamental street lighting. Such 

a system is probably the best local advertising that the 

central station can have. It tends to foster the good will of 

the community, especially in cases where the cooperation of 

the company has made the installation possible, and indi- 

rectly it tends to improve the general standard of lighting 

in the business districts. 
Turning to commercial methods, we find at the start that 

‘different conditions are confronted than in other lines of 

business. We have here to deal with public sentiment. The 

appeal is not made to individuals, corporations, or even 

entirely to the municipality, but to the public. The mer- 

chants, the property-owners, the city council and the tax- 

payers are each vitally interested. Any failure in coopera- 

tion or lack of enthusiasm will effectually put a damper on 

the whole scheme. 

Deferring for the present any discussion as to who 

should logically bear the burden of the installation, we find 

that ordinarily the first ones to take an active interest in 

ornamental street lighting are naturally those who are most 

directly benefited, namely, local merchants. In most towns 

of any size we find either a board of trade, a commercial 

club or a merchants’ association, and in such a ease these 

bodies usually take up the propagation of the idea. To 

secure the unanimous consent of a number of different mer- 

chants or property-owners in a given district, for the intro- 

duction of such a lighting system, is difficult at the best, as 

there are some who are sure to hold back, and on this ac- 
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count representatives of a merchants’ association are in a 

better position to win such ones over than the representa- 

tive of the central station. In eases where no such body 

exists, it is usually possible to organize a small committee 

of merchants in each block who will take up the proposi- 

tion, the contract agent standing by to help out when 

needed. In some cases these conditions have been under- 
taken by the merchants without the advice or assistance of 

the central station; this, however, often results unsatis- 

factorily, on account of lack of technical knowledge. In 

short, while the cooperation of the business men is a great 

benefit in handling the commercial end of the scheme, the 

engineering can best be done by the central station. 

The actual procedure, while varying somewhat with local 

conditions, is usually something on the following order: 
First, arouse the public interest. There are several plans 

for doing this. The cooperation of the newspapers should 

be secured from the beginning. Prominent merchants should 

be induced to favor the scheme, and should be interviewed, 

and the result of these interviews published in the papers. 

At the same time, the matter should be introduced to the 

Board of Trade, if one exists, for preliminary discussion. 

If the public sentiment seems to be favorable, the next step 

should be to secure and install a few sample posts, as the 

effect of these will do more than much solicitation. In the 

meanwhile, a vigorous advertising campaign should be com- 

menced and continued as long as may be necessary. If it is 

proposed to ask the city to maintain the system, the matter 

should be brought up at an early date in the city council. 

The next step is to provide for the installation. If this 

is to be done by the merchants or the property-owners, it is 

usually covered by an assessment based on the frontage, 

and in order to equitably distribute the expense, the consent 

of every owner or tenant is necessary. For reasons which 

we have previously given, the local merchants’ association 

is particularly fitted to take up this work. In some cases 

the city is willing to bear part of the installation cost, and 

this undoubtedly makes it easier to get the merchants or 

owners signed up. In a few instances the city has borne 

the total cost of installation. 'This eliminates any trouble 
with unprogressive merchants, but in this case the greatest 

task is in getting the matter approved by the council. In 

any ease, the influence of the Board of Trade is invaluable. 

In some cases the abutting property-owners and in other 

cases the merchants have borne the cost, and in still others 

it has been divided. The property-owners are usually better 

able finaneally to carry the burden, more permanently 

located and cause less confusion in the case of vacant prop- 

erties. On the other hand, the merchants are more directly 

interested, easier to see, and are more affected by local 

enthusiasm. 

In some cases the central station installs the system, mak- 

ing no direct charge therefor, but entering into contract for 

a term of years either with the merchants or with the city 

at a rate which includes the cost of installation. In other 

cases, the central station installs and retains the ownership 

of the entire system. These plans, while putting the entire 

burden upon the lighting company, have certain advantages 

which we will mention later. 

The maintenance of these systems is usually assumed by 

the city, but sometimes by the merchants. A good deal de- 
pends upon the prior conditions of lighting. It is plainly 

the duty of the city to light the streets, and in cases where 

the new system displaces the former system of lighting, it is 

only right that the municipality should bear the expense. 

In cases where the present lighting is adequate for traffic 

requirements, and the ornamental system is simply an ad- 

dition thereto, it is reasonable that those most directly bene- 

fited should finance the proposition. 

An analysis of 21 typical installations shows the divi- 

sion of installation and maintenance costs as follows: 

DIVISION OF INSTALLATION COST. 
No. Per Ct. of Interest. 

Property Owners)... .)-- eee - 8 47M 

Merchants os. 2.5 Gaiclonten ee es 3 21% 

Property Owners and Merchants. 4 

City. fee oe ae eee 4 2114 

City and Property Owners...... 1 

Central "Station™.%.0..- ems « 2 914 

DIVISION OF MAINTENANCE COST. 

Merchanisis....2s).c%. . senteteeeee s if 33 

Property) Owners’ ..2252 2 tees. 2 914 

hide cinta UREA ORA se 66 oCae 12 5ST, 

The tendeney so far seems to be for the owners to take 

the lead in installing the system and for the city to keep it 

up. With the great number of arrangements possible, this 

matter should be threshed out early to avoid subsequent 

dissatisfaction. 

There are some very good arguments in favor of the 

central station putting in and keeping control of the entire 

system. This gives the company the entire control of the 

construction work, the arrangement of cireuits and other 

engineering features. The company also usually selects the 

type of post which is to be used, subject to the approval of 

the Board of Trade or similar organization. The commit- 

tee of the N. E. L. A. on decorative street lighting very 

strongly recommends the ownership of these systems by the 

central station, pointing out that any other plan might be 

at some time a favorable opportunity for municipal owner- 

ship or operation of all lighting facilities. Further than 

this, the installation of such a system by the central station 

is in a sense a gift to the community, at least it is the re- 

sult of an expenditure for the benefit of the community 

and when such a gift is made it may rightfully be made the 

oceasion of a celebration in which the central station should 

come in for a great deal of favorable comment. 

A. G. Rakestraw. 

Co-Operative Advertising of Electrical Signs and 

Vehicles Used by C. A. Knight, of Meridian 
Light & Railway Co., Meridian, Miss. * 

Another use is now being made of the electric sign. The 

Meridian Light & Railway Company, of Meridian, Miss., 

recently placed in service some General Vehicle trucks for 

their construction and maintenance work, and the idea 

originated by Mr. C. A. Knight, of that company, to place 

on each side of one of these trucks a small electric sign 

operated from the truck battery, advertising the electrical 

vehicle business and, at the same time, the use of electric 

signs. 

These signs were made in small panels, four feet long 

and twenty inches wide, reading in two lines of 6-inch 

raised electric letters, “Use the Electric.” These letters 

were fitted with candelabra receptacles and small tungsten 

lamps, connected to the vehicle battery in such a way as 

tobe controlled by the driver of the car. These signs were 

installed on a thousand-pound General Vehicle truck, and 
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the idea has proved to be a neat advertisement and has 

been the cause of more than a little discussion which, of 

course, was favorable to the central station in Meridian. 

Mr. Knight writes that the next signs of this character 

that he installs will be designed with fewer lamps if possi- 

ble, as the only drawback to the scheme is that it is similar 

to the Mississippi river steamboat with the big whistle. 

When the boat runs, they can’t blow the whistle, and when 

they blow the whistle, they can’t run the boat. This dif- 

ficulty has been overcome, however, by lighting the signs 

whenever the truck comes to a standstill, and turning them 

off when starting. 

The signs were furnished by the Greenwood Advertising 

Company, of Knoxville, Tenn., and finish of same matches 

the maroon body, coach finish, used on the truck. 

Educating the Public in the Use of Light. 
Within the past months, the Illuminating Engineering 

Society has printed for several large lighting and manu- 

facturing companies throughout the country, an edition of 

more than a quarter of a million copies of its illumination 

primer, “Light; Its Use and Misuse.” This little publica- 

tion, which has been referred to several times in this journal, 

presents in a brief and popular form the priciples of good 

illumination. It is being widely circulated by these com- 

panies for the purpose of creating an appreciation and 

demand for more and better light. The Consolidated Gas 

Company of New York has issued 100,000 to its customers; 

the New York Edison Company, 50,000; the Edison Electric 

Illuminating Company of Boston, 26,000; the Philadelphia 

Electrie Company, 10,000; and the Commonwealth Edison 

Company, of Chicago, the same number. ‘Several other 

companies have sent out editions of from 2,000 to 10,000 

copies. In a way, this large distribution of the primer 

constitutes an educational and business campaign which is 

both interesting and unique. 

The recent edition of the primer, which contains a few 

minor changes in the original one, was published in a very 

inexpensive form so that it might be circulated widely at 

a small cost. For the companies which are going to issue 

this pamphlet to their customers during the coming lighting 

~ season, the society is arranging to publish two new laree 

editions, which will be available at prices that merely cover 

the publication costs involved. Sample copies may be ob- 

tained by interested companies upon application to the 

general offices of the society, 29 West 39th street, New York. 

Sizes of Meters for Lighting and Power Used by 
the Winchester Lighting Company, Win- 

chester, N. Y. 

In order to select the proper size of meter for an in- 

stallation, the Winchester Lighting Company has the fol- 

lowing rule: 

Residence lighting, 33 per cent of total connected load. 

Store lighting, 75 per cent of total connected load. 

Motors, 1 Kw of meter capacity per Hp of motor. 

The meter setter connects the meter in such a way that 

the grounded wire of the transformer secondary is not con- 

nected to the series coil of the meter so that in case of a 

ground on the house wiring, it will register on the meter 

and be easily discovered. All meters are read monthly 

except a few specials, the meters being read on what is 

known as a 25 working day month, making the period cov- 

ered by the bill 30 or 31 days. 

Mr. L. W. Carnagy, District Meter and Transformer Spec- 
ialist, General Electric Company, Atlanta Office, 

Discusses Ozone and Its Production. 

Of the many so-called current-consuming devices now 

familiar to the central station manager, the ozonator is 

least understood in principle or use, yet of all other devices 

it has one of the best reasons for profitable promotion, 

namely, improvement of living conditions whether it be in 

the home, office, store or factory. In view of this situation, 

it is proper to ask what ozone is and how it is produced. 

Mr. Carnagy has been asked to answer this question, and 

in what follows he has ably cone so.—Editor. 

The modern man recognizes, as his ancestor never did, 

his need of nature. Although this is generally attributed 

to an appreciative attitude, the original sponsor was neces- 

sity. The annual exodus to mountains and seashore is in- 

stictive from the clean freshness of it all and the return to 

city occupations is dreaded not especially for the oceupa- 

tion, but because the real man wants to exert his powers 

to the fullest, yet instinctively realizes that his body and 

mind are benumbed by the foul air of the indoors. Open 

windows are dangerous in winter, and few if any systems 

of ventilation are alone adequate to destroy the bulk of 

obnoxious odors and bacteria resulting from industrial 

processes or proceeding from the human organism. 

Right here cleanliness claims consiceration. It is as 

important to have clean air in contact with the delicate 

throat and lung tissue, as to have clean hands. Chemical 

disinfectants only complicate the situation. Nature’s 
method of pvrification is by oxidization, and oxygen is, 

therefore, her life-guarding element. Ozone—the most 

active form of oxygen—is abundant in the healthful resorts 

of pine forests, mountains and seashore. Although it is 

Fig. 1. Tur Hovusenoup Type Ozona7’ £. 
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incorrect to attribute the beneficial effects of these sur- 

roundings to ozone alone, the fact that such localities have 

purity of air, freedom from bacteria, health-giving proper- 

ties and ozone, is an indication that ozone performs a valua- 
ble function in the establishment of the ideal conditions 

encountered. 
The foregoing should eliminate any belief that the use 

of electrically produced ozone creates an artificial condi- 

tion. It is really reverting to nature and re-establishing 

a condition which was very prevalent before deforestation 

had cut down the production of ozone and dense population 

and air contamination increased its consumption. 

Let us consider, then, a very natural question: “What 
is ozone and how is it produced?” Ozone is an extremely 

sos Tiagea &, 

Fic. 2. Insipe View or Ozonator in Fic. 1. 
active form of oxygen and is produced chemically, by the 

action of the air on phosphorus; by the electrolysis of 

water; and by the passage of air through an electrostatic 

field such as is produced during a thunder storm and mani- 

fests itself by the electric discharge from the clouds. This 

last method suggests the only practical one for the artifi- 

cial generation of ozone and forms the basis on which 

most ozonators are designed. It is next very natural to 

ask: ‘What are the properties of ozone?” As should be 

expected, the properties and functions of ozone are the 

same, but differing in degree from those of normal oxy- 

gen. Ozone is an intense oxidizer. It attacks ane destroys 

many organic bodies not actively attacked by normal 

Fig. 3. Tue Universan TyPeE oF OzONATOR. 

oxygen. In general, all noxious gases and substances are 

organic or at least oxidizable. From the above it is patent 

that the presence of ozone is an index of healthful sur- 

roundings; the absence of ozone is an indication that all of 

nature’s purifier having been utilized, the air is contami- 

nated and will become increasingly so until a fresh supply 

of ozone be introduced. 

Ozone is recognized as one of the vitalizing constitu- 

ents of atmospheric air. If is one of the most rapid and 
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powerful oxidizing and purifying agents known to science. 

Until recently it was produced only by natural process; but 

again the “electrical engineer” records another triumph in 

designing what is known as the ozonator. This device is 

made in several different types known to the trace as pro- 

duced by the writer’s company as the “Utility,” “House- 

hold” and “Universal,” and their applications are as fol- 
lows: The “Utility” type is a small machine intended for 

use in out-of-the-way places, such as basements, closets, 

kitchens, lavatories, ete. The “Household” type, as its 

name implies, is for general application in the home. The 

“Universal” type is a more powerful machine, equipped 

Fic. 4. AN Expiopep View oF OzonatTor IN Fie. 3. 

with blowers and intended for installation in large dining 

rooms, cafes, theaters, ete, 
In conclusion, ozone is not of recent discovery; it has 

been with us since the days of Adam. The general intro- 

duction of ozone for purposes of sanitation has gained a 

firm foothold in Europe and during the last few years has 

attracted considerable attention in America. Wherever or- 

dinary methods of ventilation are incapable of destroying ~ 

prevalent odors or where for any reason adequate ventila- 

tion is unprocurable, ozone will be found a valuable adjunct 

and. powerful ally. On this basis, therefore, its extensive 

use is to be commended. 

Smallest Central Station in the United States. 
The town of Sacramento, Nebraska, has a grand total 

population of one dozen inhabitants. However, Sacramento 

is progressive, as evidenced by the fact that it already has 

Mr. E. G. Anderson, proprietor of this 

embryo lighting company, operates a 3-horsepower Fair- 

banks-Morse coal-oil engine. The total connected load con- 

sists of 30 tantalum lamps. 

a central station. 

Courtesy. 
Courtesy pays more than legal interest. It pays in 

human interest. 

Courtesy is the poor man’s capital, the workingman’s 

guarantee of a higher position. 

There is always time to be civil, always opportunity to 

be polite, always chances to be considerate. 

The public regard you as the personal representative of 

the corporation you serve. And this corporation is weighed 

by your actions on the scale of public sentiment. 

Your manners mean much to the success of this company. 

If you are constantly having trouble with the public, 

look within. 

A community that taxes industry or the products of in- 

dustry can not hope to compete with a neighboring com- 

munity that taxes neither. 

A eoncern that is honest gets three times the result from 

half the advertising and selling ‘effort than a concern whose 

honesty is questioned. 

a 
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i Questions and Answers from Readers | 
| Readers are invited to make liberal use of this department for discussing questions, obtaining information, | 

opinions or experiences from other readers. Discussions and criticisms on answers to questions are solicited. 

However, editors are not responsible for correctness of statements of opinion or fact in discussions. All pub- 

F lished answers and discussions are paid for. 

———FIT rl ——————————l a 

CHANGING SERIES ARO TO SERIES TUNGSTEN SYSTEM. 
Editor Electrical Engineering: 

(403.) The writer is planning to change a series are 

system to a series tungsten system for street lighting. A 

6.6 ampere Thomson-Houston machine is now used. Can 

this machine be used with no change for the tungsten system 

and if so how do you caleulate its capacity? J. W. Neff. 

METER CONNECTIONS WITH TRANSFORMER SECONDARY 

GROUNDED. 
Editor Electrical Engineering: 

(404.) The inquirer has heard it said that when a trans- 

former secondary feeding a house cireuit is grounded, that 

care must be taken to not connect the series coil of the house 
meter to the grounded wire of the transformer. The reason 
given was that in case a ground occurs on the house wiring, 
it will show up on the meter. If this is true what would be 
the action when the series coil is connected to the grounded 
wire? H. A. $8. 

FUSING CAPACITY OF WIRE. 
Editor Electrical Engineering : 

(405.) The writer would like to know how to ealeulate 
the fusing capacity of any size of copper wire. Will some 
reader give a formula or other method? EE Eek, 

CALCULATION TO DETERMINE SIZE OF WIRE FOR MOTOR CIRCUIT. 
Editor Electrical Engineering : 

(406.) When a line is to be run for a small motor load 
what conditions determine the size of wire to use? What is 
the smallest size of wire advisable to install on poles and 
also inside buildings from standpoint of the strength of 
the wire? Suppose 25 horsepower in small motors, two 10 
horsepower and one 5 horsepower are to be installed, 200 
feet from the supply circuit, which is 220 volts, a. c., what 
size of wire should be installed from service line to building 
entrance at service box? Also, what size from the service 
box to the different motors in case each is run on a separate 
circuit? I desire to know the method of calculation and if 
enough conditions are not given, supply same for the eal- 
culation. W. #. C. 

USE OF GROUND CONES. 
Editor Electrical Engineering : 

(407.) The writer would like to know if any reader 

has used the Paragon ground cone for making grounds and 

with what success. Please outline also proper protection, 

showing diagrams, for station equipment, are lighting cir- 

cuits, high tension lines and low tension a. e. distribution. 

W. A. R.z 

TRANSFORMER CONNECTIONS FOR DIFFERENT VOLTAGES, 
Editor Electrical Engineering : 

(408.) Please publish in your columns diagrams of 

transformer connections showing how to get different volt- 

ages by means of changing connections. Also give con- 

nections for getting single-phase from three-phase as well 

as changing two-phase to three-phase. Teh NSB) 

Lighting Equipment and Station Apparatus for a 
Small Plant. Ans. Ques. No. 354. 

Editor Electrical Engineering: 

The questions of C. R. K. are of interest to the writer, 

as they are almost identical with the condition in a small 

plant, in the completion of which he was interested last 

summer. As to the advisability of using A. C. or D. C. 

would say that if conditions are such as usually found in 

small towns of 2,000 to 3,000, would advise A. C. for 

economy of distribution, flexibility of use, and the ease 

with which extensions may be made for future growth. 

Some electrical salesmen recommend D. C. where they 

think it will possibly serve the present needs and: where it 

may be installed cheaper for first cost, regardless of future 

growth or combinations with other systems. While D. C. 
may perhaps serve your needs now, do not be led to install 

same, if you anticipate any growth of the city, for unless 

the town of which you speak is very compactly built, there 

will be considerable loss of current in distributing D. C. 

at the present time, and this loss will grow with every ex- 

tension unless a great amount is expended on large copper 

to keep down the loss due to line resistance. 

Aside from the above, if your plant is ever absorbed by 

a central station distributing at a high potential, you could 

not realize its full value, for the central station in taking 

over the D. C. plant would have to install rotary converters 

to convert from A. C. to D. C., or would necessarily 

have to change much of the apparatus being used by the 

consumers on the D. C. system. 

The output or size of the alternator would be limited, 

not only by the probable demand at present, but by the 

increased demand in the future, unless, as in some small 

cities, a duplicate generating set is to be provided to caver 

the growth. A good idea is to estimate as carefully as pos- 

sible your maximum load for the next five years, and install 

a generating set that will fully care for this load. If the 

plant is a steam plant, and we assume such, it is wise to 

arrange the boiler capacity, room and fittings, to take care 

of another unit of the same size, for as your load grows, 

you may add this unit, thus doubling your capacity. 

If you are to have no power load, the question may arise 

as to hours of operation, as some small plants suspend 

operation at midnight. This saves some operating expense, 

but is a poor way to gain custom, either municipal or 
private. A good way to offset the expense of a large 

engine pulling an idle or almost idle generator from mid- 

night on, is to install a small direct connected steam unit 
to operate from the same boiler. If your largest unit is 

of, say, 75 Kw. capacity, your full load for the first year 

may not amount at any one time to over 35 or 45 Kw. In 

1a city of this size I have always noted a falling off of 
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the load until midnight or thereabouts, when the minimum 

is reached. This may not be a load of over 8 or 10 Kw. in 
a plant of this size. Here is where the small engine and 

generator begin to pay for themselves. 

It is well to install three-phase generators, with an 
engine of good overload capacity, and in case you do not 
care to install a complete 3-phase system to begin with, 

the machines can be operated very economically as a single 

phase machine, and if later your load includes a few 
motors, the system can be converted to 3-phase cheaply and 
without disturbing the equipment of your consumers, in 

use at the time. 

As to the street lighting system, much might be said. 

While from a point of cheapness and ease of operation, the 

low voltage series tungsten might be preferable, the are 

might be desired by the city, but will be more expensive 

to operate and maintain. Many towns of this size are 

adopting the series tungsten incandescents, as they give a 

very goo light if placed so that they may distribute well. 

They would be my preference under the assumed condi- 

tions. A tungsten filament lamp operating at 6.6 amperes 

in series, and at a potential of 15 volts is now standard. 

This lamp is rated at 80 ¢.p. and 100 watts, and is a dura- 

ble and economical and very satisfactory unit for small 

town lighting. Fifty of these in series would require 

50 100 watts or 5 Kw. disregarding small line losses. 

Each lamp using 15 volts, the voltage on the line would be 

slightly in excess of 750 volts. 

Twenty-three hundred volts is a very desirable primary 

voltage for a plant in a small town, and this voltage with 

a series regulator installed lends itself very well for dis- 

tribution on the series circuit of 750 volts. 
A series panel should be supplied on the board for con- 

trol of this circuit. If the regulator is rightly designed 

for its load, the only reading instrument necessary on this 

panel will be an ammeter reading to about 15 amp. ‘The 

voltage being held to the proper place by the regulator, 

a lamp going out will show an increase in amperage on 

this circuit, and if more than one go out, or so many as 

to disturb the current materially, a little more resistance 

may be plugged in on the series panel, until the ammeter 

again stands at 6.6, and the lamps can be replaced at any 

convenient time. These lamps are provided with sockets 

having two clips separated by a very thin mica washer 

or of some very fragile insulation, which is punctured by 

the excess voltage when the lamp breaks, thus closing the 

circuit and leaving the other lamps uninterrupted. 

A necessary precaution is to know that the regulator 

is not overloaded by the series circuit, as under those con- 

ditions it would heat with the result that the insulation 

would probably give away. These regulators are without 

weights and dashpots, depending upon an internal balance 

of coils against the core. 

The price per Kw. depends upon the hours of opera- 

tion and the price of coal in your territory. As the series 
circuit would use but little in excess of its rating 5 Kw., 

your price for street lights could easily be determined. 

As to the machinery installed, would say that unless I 

could get a generator of the phase, frequency, voltage and 

type wanted, I would buy new machines and get ex- 

actly what I wanted with a specific guarantee as to its 

efficiency, workmanship, material and design. If you buy 

a new bucket, you certainly would not take a leaky one, 

and a generator operating at a low efficiency is not only 

leaky, but is not dependable, and if your customers cannot 
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depend upon service, you cannot depend upon customers. 
Any rebuilt machinery should have a dollar and cents guar- 
antee, or the chances are, ten to one, you will lose. 

Roy C. Fryer (Mich.) 

Three-Wire System From 3-Phase Generators. Ans. 
Ques. No. 360. 

Editor Electrical Engineering : 

The diagram shown by Mr. Wallis is the best standard 
practice at the present time. There are slight modifica- 

tions of it, but there is nothing better. Motors under 5 
horsepower should in general be taken from the single 

phase. 

Primary 

Secondory 

Fic. 1. Tures-Wire System witH GROUNDED NEUTRAL. 

Ans. Ques. No. 365. 

The difference between Kw. and Kva. is the same as 

between the true and the apparent watts. The Kva. multi- 

plied by the power factor will give the true Kw. Trans- 

formers used to be rated in Kw. and a transformer capable 

of carrying 50 amp. at 2,000 volts was called 100 Kw., 

whereas, due to a low power factor, it might be furnishing 

50 amp. at 2,000 volts and yet be carrying 75 Kw. of true 

power. The Kva. is therefore the apparent power. 

Kw. and Kva. Ratings. 

Economical Size of Conductor.—Ans. Ques. No. 373. 

As the efficiency of a 30 H.p. motor is about 90 per cent, 

we will assume that 33 electrical H.p. must be transmitted 

to develop 30 mechanical H.p. The power in a 3-phase 

delta connected circuit with 100 per cent power factor is 

\/3 times the current per wire, times the voltage across 

phases. Solving in this case and multiplying by 80 per 

cent power factor, we get 161 amperes. In figuring the 

drop, we may consider this cireuit to be a combination of 

three single phase cireuits, shown as Aa, Bb, Cc, in Fig. 1. 

In practice no conductor is needed to carry the currents in 

the three inner wires, a, b, ¢c, since their algebraic sum is 

zero. <A drop of six volts across phases is equal to a drop 

of 3.5 volts from any wire to the imaginary neutral. We 

find No. 000 wire to give a drop of 4 volts per wire or 6.9 

volts across phases, which satisfies approximately the re- 

quirements, 

On the basis of economy, however, we find that a larger 

wire should be used. Kelvin’s law for finding the economi- 

cal size of wire is as follows: “The interest on the copper 

cost, and on the accessories which vary with the size of the 

wire, should equal the annual money value of the lost pow- 

er.” When these two are equal, the total loss will be a 
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minimum. Table No. 1 gives the copper data for different 
sizes of wire. Tables 2, 3 and 4 give the voltage drop and 
the loss of power at 110, 220 and 440 volts, respectively, 

Al 

Cc 
/6/ Armnp. 

Fig. 1. Vector Renations In 3-PHAseE Circuit. 

and Fig. 2 gives the curves from these figures, showing the 

interest on the copper, the line loss, and the total loss. It 

TaBLe 1. Copper Data ror DIFFERENT S1zES OF WIRE. 
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Fig. 2. Curves or Inrerest oN Copprer AND LOSSES. 

will be noted that where the curves cross at X and Y, the 
total loss in a minimum. From these curves we see that 
the most economical size of wire at 440 volts is No. eat 
220 volts No. 000, and at 110 volts much larger than any 
wire shown on the curve sheet. 

It is possible to apply Kelvin’s law to voltage varia- 
tion as well as wire sizes, but since the insulation, ete., 
necessary for 440 volts above that required for 110 volts 
would not greatly affect the cost of the apparatus, no allow- 
ance has been made. The cost of transmission at 440 volts 
is so much lower, it would be recommended by all means. 
Above this voltage, the additional expense for insulators, 
ete., would probably balance any further saving in copper. 
Connections for Power Factor Meter. Ans. Ques. No. 375. 

If two or any other number of A.C. generators are op- 

erated in parallel, and it is desired to find the power factor 

of the whole station load, the power factor meter would 

probably be placed on the load or “totaling” panel of the 

switchboard if there were one. Series transformers are 

used for the series coils, and a potential transformer for 

the shunt coil. If, in addition to this, it were desired to 

know the power factor on the outgoing feeder circuits in- 

dependently, separate instruments would be used on each 

feeder panel. If only occasional determinations of the 

power factor on the feeder circuits is desired, a portable in- 

strument with a split type of current transformer clamp- 

ing around the wires might be used, or current transform- 

ers could be placed in position permanently, and the instru- 

ment moved from place to place. The determination of 

power factor is not necessary in the sense that it is indis- 

pensable. It is simply a valuable indication of load condi- 

tions. 

Ans. Ques. No. 395. 

The statement made in question No. 395 of the August 

issue is true, if we are definite as to our definition of the 

systems. A star connected system with 2,200 volts for in- 

stance from outers to neutral, will carry three times the 

current with the same copper loss that the same wires will 

earry with 2,200 volts across outers. This simply amounts 

to saying that an increase of voltage in the ratio of 1 to 

V3 with a proportionate decrease in current, will decrease 

the I’R loss in proportion to the square of the current or as 

3:1. The diagram below shows a system with apparatus 

connected to it both in star and in delta. There is really no 

difference in the transmission line, but only in the way in 

which power is taken from or supplied to it. Single phase 

load can be taken from this line at 3,800 volts, the voltage 

aeross outers. If 2,200 single phase load is to be taken, a 

Delta vs. Star Connections. 
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Fic. 3. SuHowina Detta AND Star CONNECTIONS. 

neutral wire may be run as shown, or transformers with 

the required voltage ratio installed. 
A. G. Rakestraw (Pa.) 

Use of Power Factor Meter. 
Editor Electrical Engineering: 

Referring to the question of R. E. W. in the May issue 

on use of a power factor meter, it is becoming more and 

more usual to see this meter on the switchboard of large 

stations.. To find the power factor at the station it is not 

necessary to refer to such an instrument if ammeters, volt- 

Zz 

Ans. Ques. No. 375. 

zames 

ConNNECTIONS FOR Power Factor Meter. 

meter and a recording watt meter are used, yet to secure 

the best service from equipment where it is essential to 

know the power factor. and keep cables ane all other appa- 

ratus loaded with useful power, a power factor meter is a 

good investment. Single, two and three-phase power factor 

meters are now made, the connections for the single-phase 

and three-phase being given here. 

Connecting a Power Factor Meter.—Ans. Ques. No. 379. 

In answering question 379 by W. E. C., the writer will 

give some of the possible wrong connections when installing 

a power factor meter on a three-phase circuit and then 

give the remedy when such connections are made. Refer- 

ring to the diagram in Fig. 1, the following wrong con- 

nections are most frequently made: (1) The transformers 

may be connected wrong with regard to the instantaneous 

relative polarity of the primary and secondary; (2) the 

order in which the phases attain their maximum value may 

not be the same as that for which the instrument has been 

constructed (phase rotation incorrect). This may occur 

on either the current side or potential side, or both; (3) a 
terminal or pair of terminals on the instrument which cor- 

responds to a certain phase either on the potential or cur- 

rent windings may be connected to some other phase al- 

though the order of the phases mentioned in (2) may be 

correct; (4) the current leads may by mistake be connected' 

to the potential terminals. 

If it is thought that the wrong connections mentioned. 

in (1) are made, measure the secondary voltages, (V, V,),. 

(V, V,) and (V,V,). If these are all equal the polarity is 
correct. If they are not, one of the transformers must be re- - 

versed either on the primary or the secondary side. To check 

the current transformers, insert an ammeter in each of the: 

leads connected to C,, C,, C,. If these readings are equal, 

the connections are correct. If one of the transformers. 
must be reversed, the reading in C, will be about 75 per cent 

greater than either of the other two. If there is some doubt 

from this test due to unbalanced loads, it is best to check. 

still further by a more certain method. Take a coil of a 

CONNECTIONS FOR 3-PHAse Power Factor METER. 
considerable number of turns of wire and slip it over the- 

conductor to which the’ transformer which is supposed to: 

have the wrong connection is connected. Connect the ter- 

minals of the coil to the secondary of the questioned trans- 

former so that the two secondaries form a simple complete- 

series circuit. Connect a low-reading voltmeter or test 

lamp across the windings so connected and watch the volt- 

age readings when one secondary is reversed with reference 

to the other. When the two secondaries are connected so as. 

to produce the highest voltage, the incoming terminal of the. 

coil is connected to the incoming terminal of the trans- 

former tested. 

The wrong connections mentioned in (2) cannot well 

be checked by tracing out the connections, for the phase 

rotation will depend on how the generator connections are 

brought out. It is found best to connect a small induction 
motor arranged to indicate the mechanical rotation with 
certain phase numbering. This is the principle of the: 
phase-rotation indicator. It is possible also to determine 
the phase rotation by the indications of the power factor 
meter. As shown in the diagram of the meter, two rotating 
fields are available in it. If, then, the potential winding is 
short-cireuited on itself, while the current coils are excited, 
the movement will act as the rotor of an induction motor- 
and will move in a definite direction indicating the phase 
order of the current coils. Similarly, if the current wind- 
ing is disconnected and short-circuited, a rotation will be 
produced in the opposite direction. If these directions are 
known for the instrument, there will then be a check on the 
phase rotation as connected. 

A check on the wrong connections in (3) can be made- 
by tracing out carefully the connections to current and 
potential transformers. It must be certain the potential’ 
terminals of the instrument are connected through the trans-- 
formers to the same lines from which the current coils of 
similar marking receive their excitation. If these remarks. 
are carefully studied, it is believed much of the trouble in: 
connecting the power factor meter will be avoided. 

H. F. Boyle (N. Y.) 



OctoserR, 1913. ELECTRICAL ENGINEERING 457 
(Formerly Southern Electrician) 

Constant for A. C. Meters. Ans. Ques. No. 385. 
Editor Electrical Engineering: et 

. In question 385 of the July issue, I presume the reading 

constant is the one wanted, and is found as follows: It is 

understood that a 200-volt instrument is to be used on a 

100-volt cireuit, using series transformers with the ratio of 

4 to 1, and shunt transformers with the ratio of 60 to 1. 

In this case the ratio of the series, times the ratio of shunt 

transformers, which is 4 & 60 — 240, would be the reading 

constant, provided no change has been made in the 200-volt 

shunt coils in the meter, or of the 20 amp. coils. 

Should the test constant be wanted, the make of meter, 

size (amperage), whether single or,polyphase, dise constant, 

the make of standard testmeter used, voltage and ete., should 

be stated. A. C. Morrison (N. C.) 

Constants for A. C. Meters. Ans. Ques. No. 385 

Editor Electrical Engineering : 

I submit the following in answer to question 385 of the 

July issue: Since S. C. does not specify, I assume that 

the meter in question is a 5 ampere, 200 volt, polyphase 

watthour meter, and reads directly in kw.-hrs. If such a 

meter were used on a 5 ampere 100-volt load the reading 

constant would be 1.0. When used with current and poten- 

tial transformers the constant will be (1 & the current 

trans. ratio & potential trans. ratio) or in this case (1 & 

4. 60} — 240 — reading constant. It would be better 

practice to use a meter with 100-volt potential coils or use 

200-volt potential transformers with his present meter. 

G. J. Kiburz (Ill) 
—-- . —--—_—__. —_ —- 

Corrosion of Switch Blades. Ans. Ques. No. 390. 

Editor Electrical Engineering : 

The switch blades should be thoroughly cleaned and their 

contacting parts kept well lubricated with white vaseline. 

This will effectively prevent corrosion due to the formation 

of eupric-oxide (Cu O,) from the action of the sulphur 

fumes. Richard Martin (Cal.) 

What Is Wrong With the Refillable Fuse? Ans. 
Ques. No. 398. 

Editor Electrical Engineering : 

The vast strides that the electrical industry is taking 

necessitates the stringent laws set down by the National 

Board of Fire Underwriters. These rules are for protection 

against loss of life and property. To allow any electrical 

apparatus to have the chance of being misused by inexperi- 
enced men would defeat the very aims of these laws. 

The fuse is a very dangerous device if it is not right. 

Any of the fuse manufacturers can tell how often they have 

received fuses “loaded” with copper or brass wire. The 

writer has personally seen copper and brass strips soldered 

across the fuse shells either because new fuses were not at 

hand'or the machine had a load the fuse could not carry. 

There is the greatest danger to life and property attend- 

ing the short cireuit of fuses loaded with improper ele- 

ments. 

The writer has had occasion to witness a short circuit test 

on a 30 amp. “NEICS” ease “loaded” with copper wire of 

about 30 amp. capacity. On a dead short circuit the flash 

could have set fire to any inflammable material that might 
have been present. The case exploded with a very loud re- 

port and the shells buried themselves in the wooden cover- 

ing, and the fuse clips on the cutout were melted com- 

pletely away. 

Fuses, as they are built today, are thoroughly inspected 

and must comply with the Underwriters’ rules. They then 

become a real safety device. The “Safety First” slogan 

does not enter the refillable fuse field. As soon as a refilla- 

ble fuse reaches the consumer’s premises its mission as a 

real safety device cannot be fulfilled because its most vital 

part, the element, may be tampered with. 

O. R. Blumberg, B. E. E. (Mich.) 

Transformer Ground Detector Arrangement. Ans. 
Ques. No. 391. 

Editor Electrical Engineering : 

This detector scheme seems ag good as any, although 
perhaps not so sensitive as electrostatic instruments. It 

does not introduce additional strain on the insulation of the 

system, but is of benefit since it tends to rid the line of 

accumulations of static electricity (from the atmosphere). 

The voltage ratios indicated in the diagram are not quite 

correct; the line voltage equals the phase voltage multiplied 

by the square root of three, and therefore if the phase 

voltage were 11,000 the line voltage would be about 19,000. 
A ground detector does not indicate a ground nor the 

absence of a ground—it merely indicates the difference be- 
tween the grounds of the different lines, for if all three are 
grounded alike the detector will show clear. However, if 
one is grounded through a lower resistance than the others, 
the detector will show it. 

An inspection of the diagram given by T. C. M. will 
show that a dead ground of one of the lines will eut out 
the transformer connected to that line and extinguish the 
lamp. Also it will throw the full line voltage (19,000 volts) 
on the other two, and therefore cause the lamps to become 
very bright. 
Paralleling Generators With One Field Coil Gone. 

Ques. No. 392. 
Cutting out a field coil does not affect the frequency 

and there is no reason for cutting out the adjacent coil. 
If the pair of coils were eut out and removed, the re- 
mainder distributed equally around the circle and the ar- 
mature rewound to correspond, then it would be necessary 
to increase the speed in order to get the same frequency. 
but so long as the armature winding, field coil spacing aad 
speed remain the same, the frequeney remains unaltered. 
The field strength must be inereased in order to make the 
voltage of the two machines equal, for if they have un- 
equal voltages there will be wattless current circulating be- 
tween them, causing low power factor. i 

Why Transformers Hum. Ans. Ques. No. 393. 
The loudness mentioned does not depend on the fre- 

quency or the voltage, but depends almost entirely on how 
loose the iron is; that is, on what chance it has to vibrate 
I have seen cases where a very noisy transformer would be 
quieted by clamping the laminations so that they could not 
move. If the magnetic density is high, that is, if the ratio 
of voltage to number of turns is high (for a 

Ans. 

given fre- 
quency), there would naturally be more tendency to hum 
than in ease the density is low. The frequency determines 
the pitch but not the loudness, thus a 60-cycle transformer 
sounds a note about B-flat, while a 120-eyele one would 
sound just one octave higher. 
Trouble in Operation of Rotaries. Ans. Ques. No. 396. 

The trouble is probably due to the method of wiring, as 
suggested. If the two wires of an A.C. cireuit are paeed 
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through separate conduits, the line will act as an impedance 

coil because of the intense magnetism circulating through 

the pipe, around the wire. This impedance reduces the 

voltage and changes its phase angle, relative to the line 

voltage. When the two wires are in the same conduit they 

neutralize each other and there is no appreciable impedance 

effect. T. G. Seidell (Ga.) 

Telephone Trouble on Grounded Telephone System. 
Ans. Ques. No. 382. 

Editor Electrical Engineering : 

In regard to question 382 in the June issue, it may be 

said that on grounded telephone lines it is quite likely that 

a distance of seven poles, or something over a seventh of a 

mile would be likely to cause cross talk although no effec’s 

would be experienced from cross signaling and inducti.e 

ringing. On country lines it is so usual for everything th. 

is said on one line to be audible on the others that such au 

experience is not apt to cause comment. No cheap or sat- 

isfactory method of transposition has been discovered that 

will obviate the difficulty and I think that the parties will be 

* compelled to put up with the inconvenience, or change to a 

full metallic system. 

Now it sometimes happens that if a station is situated in 

a hollow where rock bends into a shape of a cup, the sur- 

rounding loeality is in reality a defective ground and cur- 

rents will pass from one ground rod to another and thru 

the lines. The ordinary 1800 or 2000 ohm bell ringer coils 

do not offer an impedence that will effectually prevent cross 

talk and often all lines can be rung from the station or 

speech on other lines can be ‘heard with distinctness. 

In Flerida, however, there is little probability of any 

rock formations interfering with telephone transmission, as 

the deposits are mostly alluvial and without further data 

on the trouble it will be impossible to give definite infor- 

mation. HK, A Woodward (Miss.) 

Why a Motor Was Bucking. 
Editor Electrical Engineering: 

The writer was once called upon to investigate the cause 

of the periodical opening of a D. C. circuit breaker on a 

medium sized motor generator which supplied energy for a 

steel mill. To begin with many readers will say: “Well, 

that’s nothing strange for a cireuit breaker to open in a 

steel mill.” That’s exactly what the writer thought until 

he tackled the job, when he soon found that it was quite 

strange. A complete set of readings were first taken from 

the station meters, and peculiar results were obtained. The 

ammeter readings ranged from 75 to 300 and 1,000 amperes 

the voltage fluctuating accordingly; once or twice the am- 

meter pointer swung off scale; the generator arced over, and 

the breaker “stayed in.” But the oil circuit breaker on the 

motor opened, thus shutting down the set. When the set was 

again started up, the generator was found to be reversed. 

The generator and connections were carefully examined and 
nothing alarming was discovered. The generator was then 

remagnetized and started, carrying its load O. K. A short 

time afterward the D. C. breaker opened and the ealibra- 

tion of the breaker was checked and found to be O. K. 

Feeling confident that the power house apparatus was all 

right, the writer had tests made on all the motors which 

were fed from this set, and nothing alarming was found 

until a large compound wound motor was tested, which 

drove a ten-ton press used for pressing out steel pulleys 

from a cold flat plate. Readings were taken ‘on this motor 

while driving the press at from 5 to 6 r.p.m. and good 

results were obtained, but when the press was speeded up 

te 8 to 10 r.p.m., then trouble began. Reverse currents of 

400 to 600 amperes were recorded and the power went off; 

hence the seat of all the trouble. The following report was 

sent to the company’s officials: 

Shut-Downs of Motor Generator.—I have given this 

trouble considerable thought and study, and wish to state 

that it is a rare state of affairs. Will attempt to explain 

the situation in the following manner: 

Conditions to Be Overcome.—The frequent opening of 

the main generator circuit. Reversal of the polarity ot 

your motor generator. The generation of reverse currents 

hry some of your mill motors, 

Apparatus Which Causes These Conditions.——There is 

1,9 doubt in my mind but that the whole trouble is caused 

by the reverse currents generated by your motor No. 372. 

Explanation—The motor in question shuld not, and I 

understand does not, cause any trouble when running the 

press at 5 to 6 r.p.m., because the flux or lines of force 

across the armature are strong—the armature eurrett is 

small and the speed being slow no reverse currents are gen- 

erated. But when the press is speeded up to say, 8 to 10 

r.p.m., which is accomplished by weakening the fields or 

the flux across the armature, the counter E. M. F. is re- 

duced and the inertia of the large moving element cannot be 

steadied or overcome by the motor, and consequentiy there 

are times when a reverse current of varying strength is gen- 

erated by the series fields of the motor and opposes the 

voltage impressed upon tlie motor from the line. This re- 

verse current increases the generator load on account of 

the generator having to oppose and overcome it by rising 

high enough; consequently, a peak Joad is reached which 

is of such magnitude as to trip the « .erator’s cireuit break- 

er. If the generator breaker docs 1ot operate on account 

of its being set higher in proporticn than the oil cireuit 

breaker on the main switchboard, the latter opens and of 

course the reverse current enters the generator and reverses 

its polarity. 

Suggestions. 1st. A reverse current relay could be in- 

stalled in the 75 H. P. motor cireuit, so that wien the 

press is speeded up and the reverse current is generated, 

the motor would be tripped out of cireuit without effecting 

the other motors. 2nd. A single pole knife switeh of the 

proper current carrying capacity can be cut into the leads 

of the series field, and when the press is to be operated at 

its high speed, the motor can be brought up to speed and 

then the knife switch closed, which will short cireuit the 

series field and the motor will run as a shtint motor, and 

no reverse current should be generated. 3rd. Install an 

A. C. motor of constant speed to run at about 1050 r. p. m. 

and have the present D. C. motor in to carry the load 

when the press is to be operated on a lower speed of 800 

or 870 r. p. m. An induction motor of lower H. P. could 

probably be installed and by running it at full rated load, 

you could improve the power factor of your system. 

A. P. Broadhead. (Mass.) 

In the field of residence lighting, the territory electri- 

cally lighted is becoming larger every year. Considerable 

advance has been made in the design and use of proper re- 

flectors for residence lighting, which combine with efficiency 
desirable artistic features. 
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| New Apparatus and Appliances | 
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New Appleton Products. 
The illustration shown here presents a combination cut- 

out and push button switechbox of double pole, 250-volt 

design as manufactured by Appleton Electrie Company, 

212-214 North Jefferson street, Chicago, Ill. This type of 

box offers a very convenient fitting for the eut-out and push 

button switch used very often on machinery run by indi- 

vidual motors. 

| 
Fic. 1. A Compination Curout anp Pusu Burron Swircu 

Box. 

There is also shown a vapor-proof fitting which is used 

where lamps are subject to moisture. 

Indirect Lighting for a Substation. 
In planning a new substation at 187th street, New York 

City, the United Electrie Light & Power Company has given 

the lighting of the plant careful consideration. It was 

deemed necessary to provide an illumination of good work- 

ing intensity and to eliminate to as great a degree ag possi- 

ble shadows ou the switchboard and machine parts. It was 

also considered of highest importance that the substation 

never be left in cirkness. 

To meet these r»quirements the indirect lighting system 

was selected with en auxiliary lighting system using X-ray 

beehive reflectors, being a direct installation. Fig. 1 shows a 

Fig. 1. View in Supsration or Unitep Exectric Licur & 

Power Company Usine Inpirecr Licutrna. 

night view of the control board baleony where indirect light- 

ing is used exclusively. The ceiling height of this baleony 

is 13 feet, it being 82 feet long and 81% feet wide in front 

of the board. Eight outlets using a total wattage of 1,200, 

which figures 1.72 watts per square foot, gives an idea of the 

low current consumption. In the main transformer and 

rotary room, the indirect lighting is in use practically all the 

time, furnished from five indirect fixtures of 500 watts 

capacity each. Tuitis figures 1.06 watts per square foot for 

the area of 2,360 square feet, which also is a very reasona- 

ble wattage consumption. The tops of the reflectors are 

42 inches below the ceiling, which is painted a dull white. 

The auxiliary lighting system for use in emergencies is com- 

prised of 20 beehive reflectors, each equipped with a 100 

watt c’ear bulb Mazda lamp furnishing a total wattage of 

2,000 or .85 watts per square foot. 

The indirect fixtures known as the “Eye Comfort” fix- 

tures, as well as the “beehive” fixtures were furnished by the 

National X-Ray Reflector Co., Chicago, IIl. 

Generating Sets for School Laboratory. 
The illustration here shows a corner of the electrical 

laboratory of the West Philadelphia High School, a new 

and modern structure situated on 46th street, Philadelphia. 

On the left is shown a Diehl 10 Kw., 120-volt, 250 rpm 

direct current generator coupled to an Otto gas engine. On 

the right is shown a Diehl 10 Kw., 400 rpm, 125-volt, 60- 

eycle, single-phase, AC generator mounted on the shaft ex- 

tension of which is a 1 1/8 Kw. exciter. This apparatus is 

mounted on the same bed plate with and coupled to an 

A.B.C. steam engine. Students are thus enabled to study 

the characteristics of both AC and DC current generation 

and can observe the relative merits of steam and gas engine 

drive. 

EvecrricaL EQuirpMENT FoR A HiaH ScHOOL. 

The switchboard shown consists of three panels on 

which are mounted the necessary instruments, field rheo- 

stats, switches, ammeters, voltmeters, wattmeters, ete. The 

panel on the left controls the output of the D.C. generat- 

ing set, and the one on the right the output of the A.C. set. 

The central panel acts as a neutral, distributing board 

having receptacle inlets numbered identically with those 

in the AC and DC boards. The entire electrical equip- 

ment was furnished by the Diehl Manufacturing Company, 

of Elizabeth, N. J. 
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The Brascolite Luminous Unit. 

The principle of illumination in the Brascolite unit 

manufactured by the St. Louis Brass Manufacturing Com- 

pany, of St. Louis, Mo., is semi-indirect, or, in other words, 

all direct light rays are diffused and the indirect rays are 

reflected outward and downward. This unit is constructed 

practically entirely of glass, the canopy or reflector being 

made of dense white opal glass depolished on the outside, 

and the bowl suspended below same of Alba glass. A tripod 

in the reflector for attachment to the ceiling is cast mallea- 

ble iron to which is attached a porcelain, flexible tongue 

center contact, socket. The loops below the reflector are 

cast brass and screwed into the tripod, thereby carrying 

the bowl independent of the reflector. The three aluminum 

chains have hooks on the lower end so that either of same 

Tue Brascouite UNIT. 

can be easily unhookec, the bowl allowed to hang on the 

other two for cleaning and replacing the lamp. The special 

tripod makes it possible to install the unit to a spud; or 

to the side holes in the standard four-inch junction box; or 

to use wood screws. Insulating joints or canopy insula- 

tors are never required as the building wires are connected 

directly to the brass terminals of the sockets, and the re- 

flector is a nonconductor. The socket is placed high in the 

reflector to obscure the skirt of the lamp. The unit is made 

in four sizes, for 60 or 100, 150, 250 and 400 or 500-watt 

lamps with 12, 14, 18 and 22-inch reflectors. 

Photometric tests made.in a typical office room with the 

150-watt unit indicated 31% average foot candles on a thirty 

inch plane. All the light rays are diffused and are re- 

flected outward and downward, producing high efficiency. 

The fixture is non-corrosive, and will retain its efficiency 
indefinitely, and can be used in office buildings, schools, 

salesrooms, hotels and wherever good general illumination 

is essential. 

Protection for Linemen. 
The occupation of linemen for electric light companies is 

one of constant exposure to danger, so much so that it is 

classified by life insurance and easualty companies as “ex- 

tra hazardous,” but, as a rule, the public at large does not 

bestow upon it the recognition it deserves. Electric light 

companies throughout the country are now exerting every 

effort to reduce to a minimum the chances of any acci- 

dents happening to their linemen and with satisfactory re- 

sults. ‘The live wire has always been the chief source of 

danger, and many devices have been introduced for the 

purpose of safeguarding linemen. The Linemen Protector 

Company, of Detroit, Mich., has now introduced such a 

“ 
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PROTECTOR SHIELD FoR LINEMEN. 

device which has decided merit. The device is known as 

the “Marshall’s Linemen’s Shield,” and has the endorsement 

and approval of the American Museum of Safety, as also 

of the Fidelity & Casualty Insurance Company. It is con- 

ceded as a most practical protection against live wire dan- 

gers, The accompanying illustration shows its use. 

New National Metal Molding Fittings. 

A number of new and improved types of fittings, used 

with metal molding, are shown in the accompanying illus- 

trations. These have recently been developed and placed 

upon the market by the National Metal Molding Company, 

of Pittsburgh. ‘ 

A feature of interest is found in the fact that the base 

plates of fittings applicable directly to the molding have 

been standardized, and are now interchangeable. These 

fittings are all now supplied “dead-end,” and can be made 

continuous by twisting off the scored “blanking ear” on 

base plates. This eliminates the necessity of contractors 

and dealers carrying separate fittings for “dead-end” and 

“continuous” work. 

The molding is now being shipped nested—the capping 

and base separated—instead of with capping snapped on 

base, as formerly, which involved unnecessary labor in sep 
arating the two on the job. All cap-serews in various fit- 

tings are now slightly upset to prevent their dropping out 

in handling. 
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The National Metal Molding Company maintains a 

Southern office at 501 Fourth National Bank building, At- 

lanta, which is under the direction of Mr. F. S. Montgom- 
ery, Southern Sales Agent. 

As He ¢ ey 
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No. 432 

New Narionan Metan Moupine Firrinas. 
No. 398 Key Receptacle, No. 396 Chain Pull Receptacle, Nos. 

390 and 390-a Attachment Plugs, No. 899 Keyless Receptacle, and 

No. 432 Two-Piece Rosette, are all of the Outlet Box type, de- 

signed for use with the No. 342-R Outlet Box, and cannot be 

mounted upon the molding. No. 397 Key Receptacle, No. 395 

Chain Pull Receptacle, Nos. 360 and 360-a Attachment Plugs, No. 

430 Combination Fixture and Drop Cord ‘Fitting, No. 481 Two- 

Piece Rosette, and Nos. 391 and 392 Snap Switches are designed 

fo mount upon the molding, and are shipped “dead-end.” It is 

often necessary to butt two elbows for example, in breaking 

around some shallow obstruction like a pilaster, and No. 436 

is designed for use in coupling fittings in such cases. 

A New Blow Torch. 
A new gasoline blow torch has recently been placed on 

the market by the Westinghouse Electric & Mfg. Company, 

East Pittsburgh, Pa., which embodies new features and im- 

provements. These improvements, it is claimed, adapt 

the torch for all conditions of service and it is therefore 

ealled a “Universal Blow Torch.” The hurner is made par- 

ticularly heavy so that it will retain its heat and keep the 

torch burning in cold or windy weather. The drip cup is 

made especially deep so that it will start the torch under 

bad weather conditions. These features, however, do not 

detract from the use of the torch for indoor work. An- 

other feature of the torch is the self-cleaning burner valve. 

The needle at the end of the valve stem cleans hte hole auto- 

matically when the valve handle is turned. The valve seat 

need, therefore, never be injured by picking at the opening 

to clean it. The valve seat is a separate replacable plug. 

The handle of the valve is of fibre. This handle does not 
get hot nor does it need a long valve stem for cooling as 

does an iron handle. On the other hand itwill not crack, 

loosen and come off as does a wooden handle. It does 

not char or burn. The tank, it is claimed, is of the heaviest 

gauge brass ever used for torch tanks and is reinforced with 

an extra corrugated brass dise covering the entire inner 

surface of the tank pot. This insures the tank keeping its 

shape under very rough handling. 

Otis Elevator Controller Parts Cabinet. 
In order to-facilitate and quicken repair service in the 

event of unexpected breakdowns, or worn parts on elevator 

controllers, there has been designed by the Otis Elevator 

Company, for the convenience of engineers and all who are 

responsible for elevator maintenance, a useful device known 

as a controller parts cabinet. This is a compact, strongly 

made steel box and contains the essential parts of the type 

of controller furnished with the elevator machine installed. 

By hanging it in the engine room, the engineer may, at an 

instant’s notice, replace a worn part of the controller, and 

by referring to the catalogue on the inside of the cabinet 

cover, order immediately a new part to replace the part 

removed, keeping the cabinet complete for repair work at 

all times. At present, these cabinets are being manufactured 
for direct current controllers only. 

j 4a 
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# Construction News §& 
| This department is maintained for the contractor, | 

dealer, manufacturer and consulting engineer. 
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ALABAMA, 

ANNISTON. The Alabama Power Company is constructing a 

sub-station in Anniston to receive energy from the Jackson Shoal 

plant, the Gadsden Steam Plant and Lock 12 on the Coosa river. 

BIRMINGHAM. The Alabama Power Company, now construct- 

ing several hydro-electric developments in Alabama, has merged 

with the Alabama Electric Co., the Wetumpka Power Co., the 

Alabama Power & Light Co., and the Alabama Power Development 

Co, ‘Capital stock is $20,000,000, with $20,000,000 in bonds. The 

Alabama Power Co. has well under way hydro-electric develop- 

ments on the Coosa river at Lock 12, which will generate 105,000 

horsepower, the other four companies named owning power plant 

sites on this river wnich will be developed later. All of the 

companies have heretofore been under the management of the 

Alabama Traction, Light & Power Co., with James Mitchell, of 

London, president. The plans of the company involve the con- 

struction of developments to total 400,000 horsepwer, with a pos- 

sibility of an ultimate development of 1,227,000 horsepower to be 

transmitted to various sections of the state. W. W. Freeman is 

general manager of the Alabama Power Co, 

FLORIDA. 

CHIPLEY. The Chipley Light & Power Company is construct- 

ing a power plant in which will be installed two 75-horsepower 

boilers, one 125-horsepower four-valve engine connected to a 75d 

Kva. 60-cycle 2,300-volt generator. Street lighting will consist of 
7% one hundred eighty watt tungsten lamps. B. M. Hale is 

engineer. 

GAINESVILLE, It is understood that an ornamental street 

lighting system is to soon be installed in the business section. 

GEORGIA, 

NEWNAN. The Municipal Electric Plant has been closed down 

and current is being purchased from the system of the Columbus 

Power Co., at Columbus, 

a 
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SOUTH CAROLINA, 

BENNETTSVILLE. An ornamental street lighting system is 

being installed in the business district. The system is being pro- 

moted by the Bennettsville Electric Light Co. D. C. Morrison is 

manager. 

GEORGETOWN. The Georgetown Gas & Electric Co. has 

plans for the construction of a power house and gas plant, Plans 

ean be secured upon application to Bachman & Co., 624 Stock 

Exchange Bldg., Philadelphia, Pa. 

TENNESSEE, 

HHENDERSON. An election will be held late in October for 

the issue of $30,000 in bonds for improvement to waterworks 

system and sewers. If this bond election is carried, the F'riestly- 

Lloyd Light & Power Co. will build a new power house. 

NASHVILLE, The Nashville Railway & Light Company is 

planning to install 650 Kw. turbo generators switchboard and 

accessories. 

PULASKI. It is understood that the city will soon purchase 

a 125-horsepower oil engine and a 125 Kva., 3-phase, 60-cycle, 

2,300-volt generator and exciter. L. P. Thornberg is superin- 

tendent. 

SHELBYVILLE. The Duck River Power Company, of Shelby- 

ville, is to put in operation shortly its hydro-electric plant on 

Duck river. This plant is of 200 Kva. capacity, furnishing energy 

to Shelbyville over a 38-phase transmission line. 

TULLAHOMA. The Tennessee Utilities Company is reported 

to be planning the expenditure of $150,000 to construct hydro- 

electric plant of 20,000 horsepower. P. M. Whitson is president 

and BH. B. Blackburn secretary. 

WEST VIRGINIA. 

BLUEFIELD The Appalachian Power Company is consider- 

ing the issuing of $3,000,000 in bonds for the purpose of develop- 

ing hydro-electric plants on New river. The developments, as 

planned, will furnish 53,000 horsepower. Te property is man- 

aged by the H. M. Byllesby Co., Chicago, 111. 

ROCKVILLE. The hydro-electric power company, of West 

Virginia, is planning to construct a dam and power house on the 

Big Sandy Creek. The plant will be of 65,000 horsepower, and 

will cost about five million dollars. 

SPRINGFIELD. The Magnolia Power Comnany proposes to 

construct a hydro-electric plant of 13,000 horsepower to cost one 

million dollars on the south branch of the Potomac river. Elec- 

trical energy will be transmitted to nearby towns. F. Ernest 

Brackett, of Cumberland, Md., is engineer. 

BOOK REVIEW. 

ELECTRICITY FOR THE FARM AND HOME, by Frank 

Koester. Published by Sturgis and Walton Company, 31-33 

East 27th St.. New Yorze. 274 pages. Price $1.00. 

This work is one of thirteen that make up the Farmers’ 

Practical Library as published or in preparation by the above 

named publishing company. It ‘reats in a very general yet 

thorough way the application, operation and cost of electrical 

devices and appliances when used on the farm and in the home. 

The book is written fer the farmer and therefore in such language 

as to be perfectly plain and simple. The author through a fa- 

miliarity with the subject has ably handled it. The work would 

make a good one for distribution by central stations among pos- 

sible rural customers. From this standpoint and at ‘the price, 

the advertising and general interest it would create would be 

decidedly worth while. 

ELECTRIC POWER PLANT ENGINEERING, by J. Wein- 

green. Published by McGraw-Hill Book Co., 239 West 39th St., 

New York City. 458 paves and 301 illustrations, Second edition 

revised and enlarged. Price $5.00. 

While the price of the above book may seem at first high, 

a careful review of the material presented makes it appear very 

reasonable. This is one of a few works on power station en- 

gineering containing information that the engineer, consulting, 

constructing or operating, may at any time want to know. Unlike 

many books, besides the general information on the subjects 

treated, considerable space is devoted to reasons why of certain 

designs and arrangements, and suggestions for economy, These 

suggestions are supplemented by data on typical plants, which, 

in the author’s opinion, represents high types of construction 

and design. 

The work is valuable from another standpoint, namely, that 

the essential claims for different types of station equipment, 

whether it be oil switches, relays, regulators, lightning arrest- 

ers or what not, are given a careful and unbiased interpretation, 

illustrations of the most satisfactory types being given. While 

a larger part of the apparatus shown is either General Electric 

or Westinghouse, the reference to the apparatus is through no 

prejudice of construction features but based on operating prin- 

ciples which seem most satisfactory in practice. The treatise is 

strictly confined to central and sub-station design, installation 

arrangements and operation of these stations and reflects very 

distinctly the extensive experience of the author in *he design of 

such plants. The diagrams and plans of many typical plants form 

a valuable part of the work. The contents are as follows: Gen- 

erators; Synchronous Converters; Mercury Rectifiers; Storage 
Batteries; Three-Wire System; Feeder Panels; Direct Current 

Motors; Direct Current Circuit Breakers; Direct Current Stations; 

Typical Electric Power tSations; Low-Tension Alternating Current; 

High-Tension Switching Arrangement and Methods of Connec- 

tion; Circuit Interrupting Devices; Oil Switches; Relays; Poten- 

tial Regulators; Constant-Current Systems; Starting Compen- 

sators; Lightning Arresters; High-Tension Switchboards and 

Wiring Diagrams; Cells and Compartments; Wall Outlets; Cen- 

tral Stations; Typical Central Stations; Substations and Typical 

Substations, In all there are 27 chapters. 

PUBLIC UTILITIES, Their Cost New, and Depreciation, by 

Hammond VY. Hayes, consulting engineer. Published by D. Van 

Nostrand, New York City. Pages, 256. Price, $2.00. 

The author states the object of this work as follows in the 

preface: It brings to the minds of those who ascertain the fig- 

ures representative of value, three distinct issues. First, that it 

is the duty of the appraiser not to ascertain the fair present value, 

that function belongs to the court or commission, but to ascer- 

tain with accuracy such figures as are necessary evidences of 

value and loss of value; second, that the original cost can be 

obtained without inordinate difficulty and is a figure of import- 

ance to those who must rule as to what the fair present value 

should be; and third, that depreciation is affected only indirectly 

by inefficiency, and that as a necessary consequence depreciation 

is dependent wholly upon the relation of the age to the life of 

the perishable property. 

In brief, the work records the principles as far as now estab- 

lished, which must form the basis of valuation of the property 

of a publie utility undertaking. It is rather encyclopedic in re- 

ference to the subject, and on account of this fact, it will be 

found useful even though other good works now published on 

valuation of properties are possessed. 

THE INSPECTOR AND THE TROUBLEMAN, by Stanley R. 

Edwards and H. E. Dobbs. Published by Telephony Publishing 

Company, Monadnock Block, Chicago, Ill. 196 pages. Price, 

$1.50, 

On account of the conversational style of this work, *he numer- 
ous questions asked by Will, the green troubleman, and the com- 

plications named by him together with the answers and explana- 

tions by George, the allwise and experienced electrician, the value 

of this work is peculiarly great to the inexperienced telephone 

man, and to some who think they are experienced, The prob- 

lems discussed are those that come up in small exchanges of the 

magneto type. It reads like a story, and every page contains 

much information presented so as to impress the reader. 

PRACTICAL ELECTRICITY, published by the Cleveland Ar- 

mature Works, Cleveland, Ohio, 460 pages. Pocket size, bound in 

flexible leather. F'rice, $2.00. 

This work, now in its sixth edition, is the outgrowth of the 

Armature Winder, published in 1896 by the same company. The 

book has had a large sale, principally on account of the practical 

information it contains on winding armatures and the operating 

of electrical machines. It is plainly written and a very useful 

book for the electrical man who operates, installs and repairs 

electrical generators and motors. 

‘ELEMENTS OF ELECTRICAL ENGINEERING, by J. L. La 

Cour and O. S. Bragstad. Published by Longsmans, Green & 

Company, 4th avenue and 35th street, New York City. 482 pages, 

and over 400 illustrations. Price, $5.00. 

For the electrical engineer having to do with transmission 

systems and the layout of electrical systems and desiring to 

refer to engineering calculations and considerations of a mathe- 

matical character, this work will be found to serve in a way that 

few if any other single volumes do. For the clearness and com- 

pleteness of the discussions on some of the practical phases of 

electrical work we cannot say too much. It is, in fact, a 

mathematical encyclopedia on not only some of the known theory 

of alternating current design, but the application of same to the 

larger generating and transmission systems of today in a way 

that enables the engineer to base his ideas and conclusions on a 

careful mathematical reasoning, so essential in all electrical work 

so new as extensive electrical systems, involving so many vary- 

ing conditions and large sums of money. 

Especially valuable are the sections taking up transmission 

features and a discussion of cables. on account of the practical 

discussion of inductance and capacity effects. The following head- 

ing of the various chapters indicate further the nature of treat- 

ment: Alternating Currents and ‘heir Representation; Physical 

Properties of Alternating Current Circuits; Analytic and Graphic 

Methods; Series Circuits; Parallel Circuits; General Electric Cir- 

cuit; Magnetically Interlinked Electric Circuits; Capacity in Cir- 

cuits; No-Load and Short-Circuit Diagrams; Load Diagram; Al- 

ternating Currents of Distorted Wave-Shape; Graphic Representa- 

tion of Alternating Currents of Distorted Wave-Shape; Polyphase 
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Currents; Pressures and Currents in a Polyphase System; No- 

Load, Short-Circuit and Load Diagram of a Polyphase Current; 

Polyphase Currents of any Wave-Shape; Measurements of Electric 

Currents; Magnetic Properties of Iron; Fundamental F'rinciples 
of Electrostatics; Electric Properties of Dielectrics and Constants 
of Electric Conductors. 

This work has’ been translated into English by Stanley P. 
Smith, of London, being edited by J. L. La Cour, technical 
manager, Allmanna Svenska Electrical Company, Sweden. 

FACTORY LIGHTING, by Clarence E. Clewell. Published by 
McGraw-Hill Book Company, 239 West 39th street, New York 
City. 156 pages. Price, $2.00. 

The author of this work begins his preface as follows: “Good 
lighting is an aid to accurate workmanship and manufacturing 
output and contributes to a reduction in manufacturing costs. It 
has thus become a distinct feature in factory equipment.” With 
this as the main idea always in mind, the author has discussed 
lighting considerations from no theoretical standpoint, but rather 
from the standpoint of the engineer installing the equipment, so 
that the desired results can be accomplished. Much of the data 
and information contained in the book is drawn from the actual 
experience of the author in design and installation of lighting 
systems. The practical viewpoint of the work is therefore dis- 
tinetly noticeable in all considerations. Little space is devoted to 
lighting units, the design and installation of systems, particularly 
in the factory making up a large part of the book, although 
Some space is given to office lighting, the information applying 
to designs for those types of offices usually found in factories 
and industrial plants. The arrangement of the book is excellent, 
and the wealth of data on lighting is fully indexed so that 
it can be readily referred to. The diagrams and illustrations of 
wiring plans, typical arrangements of lamps and spacings for 
lamps show at a glance important considerations and will be 
found of great value to the architect and electrical contractor, 

The following chapter headings give a very good indication of 
the nature of treatment: 1. General Items and Requirements. 
2. Illumination Design. 8. Lighting Installation Work. 4. Light- 
ing Maintenance and Maintenance Records. 5. Office Lighting. 
6. Drafting Room Lighting. 7. Factory Lighting. 8. Powe» 
House Lighting. 

Tool Lighting. 

WEBSTER’S NEW INTERNATIONAL DICTIONARY. Dr. W. 
T. Harris, late U. S. Commissioner of Education, editor-in-chief. 
Published by G. 8S. C. Merriam Company, Springfield, Mass. 2,700 
pages, 6,000 illustrations, Price, $12.00. 

This work is a new creation containing over 400,000 defined 
words and phrases, arranged on a divided. page with the im- 
portant words above and the less important words below. This 

feature alone has created much favorable comment from promi- 
nent scholars and added much to the rapidity in the use of a 
dictionary. ‘The new International is a reconstruction of the 

Webster’s International Dictionary of 1890 with the supplement of 

1900, the reputation of which needs no comment. The result of 

years of preparation, the dictionary in its present form embodies 
all that can be desired by the most critcial of users. 

The principles of the revision as stated by the publishers are 

as follows: “A fuller application of the historical method to 

the old words of the language; an enlargement of the vocabulary, 

representing the new coinage incident to the world’s advance in 

science, art, literature, exploration, politics; and the addition of 

general information concerning things as well as words, making 

the dictionary not only linguistic, but in its measure encyclopedic. 

In all these respects the aim has been to make the New Inter- 

national, in a much higher degree than its predecessor, at once a 
thesaurus for the scholar and a handbook for all who read or 

speak the English language.” 

These principles sum up in a general and accurate way the 
actual accomplishments that the new volume represents and we 

recommend it in no uncertain way to all our readers as one of 

the best works of the English language and one which should 

find its proper place in every library however large or small. 

A valuable feature of this new work fo the writer of this re- 

view is the presentation of certain “slang” phrases, and popular 

but unauthorized, terms of speech, enabling the user to know 

exactly the status of such terms as well as their true meaning. 
All in all, this is a wonderfully complete and dependable diction- 

ary of our own tongue. De. 3B; 

9. Iron and Steel Mill Lighting. 10. Machine 

Personals. 
EDSON O. SESSIONS, formerly of the firm of Woodmansee, 

Davidson and Sessions, has recently established a private con- 
sulting engineering office in the Marquette Bldg., Chicago, Ill. 

Mr. Sessions has had over 20 years in construction and engineer- 

ing work and will handle from his new office examinations, reports 

and valuations on light, power, railroad and industrial properties 

as well as manage and supervise electrical work of all kinds in 

connection with such plants. He is a fellow of the A. I. 'E. B.; a 

member of A. S. M. E.; an associate member of A. 8. C. E. and 

a member of the I. E. 8. 

MR. D. W. SMITH, lately with The Westinghouse Electric & 

Mfg. Company, has associated himself with The Robbins & Myers 

Company in the position of manager of motor sales. 

MR. C. H. SANDERSON, who for the past several years has 

been engineer of switchboard and power station design for the 

Westinghouse Electric & Manufacturing Company at East Pitts- 

burgh, has resigned his position to accept that of Chief Engineer 

of the Havana Electric Railway, Light & F'ower Company, Havana, 

Cuba. Mr. Sanderson is a graduate of Ohio State State University 

and has been connected with the Westinghouse Company since 

1900. A portion of this time was spent in the factory and drafting 

room from which he was transferred to the Engineering Depart- 

ment, and subsequently to his present position, Mr. Sanderson 

has been engaged on some of the largest switchboard and power 

station apparatus that the Electric Company has furnished. 

MR. H. S. BLACK has been appointed manager of works of 

the Westinghouse Lamp Company, Bloomfield, N. J., to succeed 

R. H. Henderson, resigned. Mr. Black has had considerable ex- 

perience in the engineering and manufacturing departments of 

the National Quality Lamp Division of the General Electric Com- 

pany. For the last three years he has been directing the work 

of the St. Louis factory of this company in which he has been 

unusually suecessful. 
MONTFORD MORRISON, of Atlanta, Ga., who has been en- 

gaged in consulting work ior the past ten years on mechanical] 

and electrical subjects has made temporary connections with the 

General Electric Company. He is now at the Atlanta office of 

this company, but wiil probably later be located at Schenectady, 

where he will act in a consulting capacity on the company’s staff 

of physicists. 

Industrial Items. 
THE ARROW ELECTRIC COMPANY, of Hartford, Conn., 

has issued catalogue No. 16, of 96 pages, under date of Septem- 

ber, 1913, devoted to wiring specialties. The catalogue is nearly 

twice +he size of the last one issued, and contains much new 

material, such as data on interchangeable socket fittings, outlet 

box and sign rece tacles, snap and pull switches. Illustrations, 

descriptions and list prices are given for the different devices. 

THE DETROIT FUSE & MFG. COMPANY, of Detroit, Mich., 

has issued a small folder which advocates the use of its Ironclad 

Fused Switch as protection to the operator of motor-driven ma- 

chines. These switches can be provided with a locking device, 

which prevents it being thrown on by anyone who does not hold 

a key. 

THE KERMEL APPARATUS COMPANY, 145 Main street, 

Cambridge, Mass., hus issued a folder describing the new Ker- 

mel Fortable A.C. and D.C. voltmeters, ammeters, volt-ammeters, 

and hotwire meters. This folder gives illustrations of the new 

instruments as well as descriptions and price data. 

ALBERT AND J. M. ANDERSON MFG. CO., B’ston Mass., 
has issued bulletins Nos. 29 and 30. The former is devoted to 

charging plugs and receptacles for charging storage batteries on 

electric vehicles, trucks and railway cars. The latter takes up 

automatic time sw‘tches. 

THE U.S LIGHT & HEATING CO., Niagara Falls, N. Y. has 

issued bulletin 110 under date of August, 1913 which takes up in 

some de‘ail independent electric light, low voltage storage battery 

systems. Types of plants and arrangement of equipment is given 

special consideration, specifications and wiring diagrams being 

included as well as cost data on complete equipments. 

H. W. JOHNS-MANVILLE COMPANY has recently opened a 

branch office at Galveston, Texas. This company now has three 

offices in the Lone Star state, at Houston, Dallas and Galveston. 

At the last named place, in a modern brick warehouse of large 

proportions, will be consolidated the stock for distributicn to the 

different offices and throughout the firm’s Texas territory. The 

company plans to receive direct at this point heavy shipments by 

coastwise lines from New York. The steadily increasing trade 

with Central and South America also makes Galveston a con- 

venient point of distribution. 

THE APPLETON ELECTRIC COMPANY, Chicago, Ill. has 
issued a booklet fully listing and illustrating a complete line of 

“Unilets” switchboxes. Contractors will be interested in full 

information regarding these fittings and can secure a copy upon 

request to the company. 

THE ROBBINS AND MYERS Co., of Springfield, Ohio, on 

August 9, held the annual picnic of its employes. The event was 

in charge of the “Advance Club’ made up of department heads 

of the plant and the officials of the company. Some 2,000 people 

made up a long parade through the streets of Springfield, headed 

by a band. At the picnic grounds athletic events and other 

amusements were indulged in. The event was one that showed 

close relationship between employer and employe, a feature which 

is said to characterize the Robbins and Myers Company from a 

small factory of 100 men some 15 years ago to a modern plant of 

considerable size today. 

THE TUNGSTOLIER WORKS o fthe General Blectric Com- 

pany, formerly located at Conneaut, Ohio, are now located at 



90 ELECTRICAL ENGINEERING Ocroper, 1913, 
(Formerly Southern Electrician) 

Cleveland, Ohio. he plant occupied by the fixture works is 
known as the Ivanhoe Metal Works of General Electric Com- 
pany and is situated on Ivanhoe Road in East Cleveland. Under 
the direction of Glenn C. Webster, general manager of the 
Tungstolier Works, whose genius for organization is recognized 
throughout the industrial world, the plant is organized and sys- 
tematized to operate at highest efficiency. From the designing 
room to the shipping room the effort of the organization is to 
turn out the products in the best possible manner, in the quick- 
est possible time, under the highest possible efficiency. The 
headquarters of the Tungstoiler sales organization are located in 
the down-town district, at Euclid avenue and 19th street, where 
show rooms have been equipped. 

THE BECK ELECTRICAL CONSTRUCTION COMPANY, of 
204 Audens Bldg., Minneapolis, Minn., has been formed with Y. 
S. Beck at the head. Mr Beck has held various positions with 
Several of the Stone & Webster Companies in the middle west, 
most recently being associated with the Mississippi River Power 
Company, at Keokuk, Iowa. The new company will do a general 
engineering contracting business, making a specialty of electric 
power plant and transmission line work. The company will also 
act as manufacturers’ agents and has already secured the agency 
for several prominent engineering concerns. Members of this 
company have had considerable experience in all kinds of develop- 
ment work and the company should be of value to companies and 
cities both in investigating the feasibility of and in the con- 
struction of electric power plants, 

THE WESTINGHOUSE ELECTRIC & MFG. COMPANY, has 
issued folder 4187 covering type KB section insulator. The iron 
parts of this device are sherardized, and wearing parts are re- 
newable. It is said to be an unusually strong and light weight 
insulator. Leaflet No. 8569 describes and illustrates the ship- 
ment of transformers in tanks with oil, This method has become 
very prevalent in the shipment of large transformers, enabling 
them to be installed immediately upon arrival at destination. 

THE GENERAL INSULATE COMPANY, 1008-1014 Atlantic 
avenue, Brooklyn, N. Y., has recently appointed Wm. J. McKenna 
Company, of No. 9 South Clinton street, Chicago, middle states 
representative in place of A. J. Cox Company. Ohio, Michigan 
and Indiana will be covered hereafter by Ralph §S. Mueller, of 
423 High avenue, S. BR. Cleveland, as heretofore. The company 
has also in recent months established a Pacific Coast agency, 
represented in that section by H. R. Dalitz, of 622 First avenue, 
West, Seattle, Washington. 

TESTING TRANSFORMERS. The American Transformer Co., 
143 to 153 Miller street, Newark, N. J., issued under date of July 
this year, a comprehensive bulletin No. 570 on high voltage test- 
ing and complete testing sets. A large part of the bulletin de- 
scribes high voltage testing transformers up to 50 Kva and 300, - 
000 volts for general high voltage testing, such as large insula- 
tors, transmission line apparatus, high voltage laboratory ex peri- 
ments in connection with Corona and other phenomena, 

ELECTRIFICATION OF RAILROADS. The Westinghouse 
Electric & Manufacturing Company has just issued a leaflet cover- 
ing the electrification of the Pennsylvania New York extension of 
the Pennsylvania Railroad, and the New York, New Haven & 
Hartford Railroad, respectively. These leaflets cover the salient 
points of both roads together with a description of the more 
important parts of the equipment. ‘These leaflets are well illus- 
trated and contain maps showing the territory covered by both 
the electrified systems. 

COMMUTATING-FOLE CONVERTERS. Descriptive Leaflet 
No. 8517, issued by the Westinghouse Electric & Mfg. Co., covers 
the Commutating-Pole Rotary Converters. ‘This leaflet describes 
in some detail this type of converter, explaining its advantages 
with particular reference to the commutating pole and the method 
of starting, 

ELECTRIC ARC WELDING PROCESSES. The Industrial and 
Power Department of the Westinghouse Electric & Mfg. Co., has 
issued a reprint of an article recently appearing in the technical 
press by Mr. C, B. Auel, director of processes, standards and 
materials, for the Westinghouse Company. This paper, which is 
well illustrated, explains in an interesting manner the different 
processes employed in are welding, their advantages and limita- 
tions, and gives some interesting figures of comparison of are 
and blacksmith welding. 

THE NATIONAL INDIA RUBBER CO., Bristol, R. I., an- 
nounces the opening of a chicago warehouse with a stock of in- 
sulated wires and cables for all electrical requirements, making 
possible carload shipments from this point. The warehouse and 
Chicago office will be located at Van Buren and Clinton streets, 
Chicago. 

HEMMING MFG. CO., Garfield, N. J., announce that owing 
to the steady increase in the demand for heat-resisting molded 
insulation, an addition will be made to their plant trebling its 
capacity. Contracts for the necessary buildings and equipment 
have been placed and will be rushed to completion. 

EXHAUST FANS. Bulletin No. 246 issued by Sprague Electric 
Works of General Electric Company, discusses types of ventilat- 

ing outfits, giving illustrations and data. 

Knoxville, Tenn. 

PoASA a 
VERDUGO 

GREENWOOD ELECTRIC SIGNS 
ARE EVERYWHERE 
Last weeks shipments included : 

Gayety Theatre, CINCINNATI— 
750 lamp sign, shadow picture. 

J. E. Wood & Bro., LYNCHBURG— 
. 1000 lamp sign, skyrocket and 3 panels. 

Hotel Winecoff, ATLANTA— 
900 lamp sign, eight foot letters. 

Jackson Slogan Sign, JACKSON, MISS.-- 
800 lamps, ‘‘Share Jackson’s Opportunities.’’ 

Ed. Kiam Co., HOUSTON-- 
Six signs, total of 800 lamps. 

EVERY ONE HELPS MAKE 

Instiwiduaily | 
Greenwood Advertising Co. 
Greenwood Advertising Co. (Western) 

Los Angeles, Calif. 

THE KEY | § TO SAFETY 

In Making Your Fall 
and Winter Plans Don’t 

= Overlook Loxon 
Do you fully realize the possi- 

bilities for selling Lamp Guards 
in your section and the oppor- 
tunity the Loxon offers you? 

Do you appreciate its selling 
features—that it gives Double 
Service at One Cost—Positively 
Prevents both Theft and Breakage 
and saves the user buying sepa- 
rate devices to protect his expen- 
sive Mazdas? 

Loxon means economy with a 
big “E”’ from start to finish for 
your customers. It means Good 
Sales and Better Profits for you. 

Get after this guard business early and work it hard. 
It will come easy if you show and talk Loxon. 

Write for Prices and Discounts. 

McGill Mfg.Co. 0... Valparaiso, Ind. 
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Illuminating Engineering Society and the Illuminat- 
ing Engineer. 

When the Illuminating Engineering Society was or- 

ganized in 1906, there was some ground on which to base a 

doubtful opinion of the need and possible future of a 

national society to study illumination exclusively. It was 

also logical to question the future success of an electrical 

engineer who should attempt a specialty of this work and 

pose as an illuminating engineer. In view of the remarka- 

ble developments during the past seven years, however, in all 

lighting fields and the direct results of the efforts of those 

engineers who had a strong conviction of belief in illum- 

ination matters, men who are still the backbone of the 

society’s movements and been responsible for the enlist- 

ment of the aid of others and built it up along such sub- 

stantial lines that now it has not only a high standing 

among all engineering bodies in this country but abroad 

as well; in view of all these facts we repeat, who can now 

advance or even refer in a questioning attitude to the work 

of one who gives his entire time to illumination matters? 

During the latter part of August of this year, an In- 

ternational Illuminating Commission was organized at Ber- 

lin, being a reorganization of the International Photo- 

metrical Commission. At that time ten countries were rep- 

resented by 44 delegates all vitally interested in the work. 

In America this body will have the fullest co-operation of 

the Illuminating Engineering Society, the American Gas 

Institute, and the American Institute of Electrical E'ngi- 

neers and it in turn will aid in the solution of illuminating 

problems and the carrying on of investigations to bring 

about some uniformity in the design and application of 

electric, gas and other illuminating units. Illumination is, 

therefore, the subject of study throughout the world. The 

field for illuminating engineering is a definite one, the duties 

of the illuminating engineer are now fairly well established, 

yet those who are in a position to know, give very con- 

servative guesses of what the future holds. The truth of 

the present situation is ably expressed in the opening para- 

graph of the Illuminating Engineering Society’s progress 

report, as follows: “During the past year the science of 

illumination has probably made greater progress than any 

other period of its history. Few radical changes or devel- 

opments have been made in connection with light sources, 

yet improvements have been made in mechanical construc- 

tion of present systems, resulting in increased efficiency, 

while illumination has become the subject of study by phy- 

sicists, oculists, architects, legislative bodies and others as 

never before.” 

The courts are beginning to exert an indirect influence 

for better illumination for where large numbers of opera- 

tives are employed it is often ruled in accident cases that 

come before them that insufficient illumination is contribu- 

tory negligence. It is well-known that many lawyers are 

eager to secure for their clients the largest monitary value 

possible for an injury, however slight, and the amount so 

collected in one year would go a long way toward installing 
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and maintaining better systems of illumination in mil!s and 

factories. Who can deny that such systems would not only 
largely reduce accidents but improve the general health of 

workers through protecting their vision? 
Again, the question of efficiency in manufacturing estab- 

lishments ig aiding in the promotion of good lighting for 

now it is generally recognized that poor lighting through 

the use of antequated or inefficient units, is responsible for 

a certain amount of waste and spoilage that in dollars and 

cents amounts to a considerable sum in a year. One author- 
ity has placed the value of spoilage in certain mills and 

factories at $30,000,000 annually. At the recent convention 

of the Iron and Steel Electrical Engineers’ Association, it 
was shown that there is still in operation in the 76 plants, 

making up the association membership about 24,000 kilo- 

watts of carbon are and carbon incandescent lamps. On 

the basis of the average hours use per year for this indus- 

try and an energy rate of 14% cents per kilowatt-hour, these 

lamps entail an energy and maintenance cost of $1,500,000 

per year. If modern systems of the best efficiency were de- 
signed for these cases and installed, a conservative opinion 

places the saving at two-thirds, or in other words, $1,000,000 

is wasted by 76 concerns annually through the use of obso- 

lete systems and units. 

Such data is, to be sure, based upon certain assump- 
tions, yet the average operating conditions of enough well 

designed and efficient systems are now at hand to make it 

absolutely necessary for any plant that recognizes inef%- 

cient operation as a waste, as it actually is, to investigate 

their particular lighting conditions with a view to making 

them the best possible, regardless of initial cost. If old 

types of units are in use with cheap and inefficient re- 

flectors, under conditions that are peculiar either as to build- 
ing construction or nature of operations carried on, here 

is a case where the illuminating engineer should be con- 

sulted just as truly as the physician should be consulted in 

a ease of complicated sickness, because he should know 

what the trouble is and how to best remedy it. 

The Illuminating Engineering Society stands for the ad- 

vancement of a useful science and a practical art. Every 

illuminating engineer is its rightful representative, agent, 

promoter or what not and both should be thoughtfully en- 

couraged and supported. 

An Important Southern Convention. 
The fifth annual meeting of the Southern Commercial 

Congress, held at Mobile, Ala., from October the twenty- 

seventh to the thirtieth, was the most important and inter- 

esting event in the history of this useful organization. In 

former conventions, the Congress has stressed the need and 
the opportunity of developing the South’s material re- 

sources, its soil and forests and streams and mines, and of 

upbuilding its educational interests. In the convention just 

past particular emphasis was given to the question of prac- 

tical means for utilizing the trade advantages soon to be 

offered the South by the opening of the Panama canal. 

Among the other subjects of current interest was an ad- 

dress by President Wilson on rural credits. The American 

Commission of Agricultural Co-operation, which spent sev- 

eral months this year in Europe studying farm methods and 
particularly farm economics, made a report. The matter of 

chief consideration, however, and about which other topics 
were grouped, was the relationship of the great canal to 
Southern industry and commerce. 

The Southern Commercial Congress now has a definite 

bearing upon this one great practical issue in which every 

state and every city of the South are now peculiarly con- 

cerned. From its deliberations, there will doubtless evolve 

some adequate plan under which all parts and all interests 

of this section can co-operate for their common advantage 

in the new commercial era that is at hand. It need scarcely 

be added that many Southern cities were well represented 

at the Mobile convention and will also be represented in the 

subsequent trade expedition to Latin American countries 

which will be conducted under the auspices of the Congress. 

The South must prepare for the opening of the canal, if it 

is duly to enjoy its share of opportunity; and the Congress 

offers direct means for united, effective preparation. 

Electric Railway Operation, the Public and the Fare. 

The interest in and discussion on, the ever present sub- 

ject of a public utility’s relations with the public and em- 

ployees, at the recent Atlantie City convention of the Ameri- 

can Electric Railway Association, a report of which is found 

elsewhere in this issue, deserves special comment and com- 

mendation. The gigantic problem that confronts the man- 

agement of public utilities today and especially those un- 

dertaking the task of urban and interurban transportation 

of human freight, is the close connection between efficient 

administration and operation and commercial success. The 

main feature that makes this problem gigantie is the fact 

that there is a definite economic dividing line between profit 

and loss that cannot always be definitely determined for 

future operation on account of one important unknown 

quantity that frequently looms up and blurs the vision as 

regards other factors, namely, relations with the publie. 

The good will of a traveling public, while a most intangible 

asset, is inealeulable and must be fostered by every possible 

legitimate method and act that the public utility commands 

or ean devise. The confidence of a public whose harmonious 

relations with the utility are of a mutually cordial nature, is 

only now beginning to be valued, respected and protected 

for it has become obvious that ideal operating conditions 

will never be attained unless these relations generally exist. 

With reference to the financial aspect, and how to attain 

a condition of maximum commercial efficiency, which term 

may be considered to include “financial stability,” “profit- 

able venture” and “car service efficiency,” many important 

factors contribute. Of great importance is a suitable fare, 

the lowest.fare possible which will permit of an adequate 

financial and reasonable net return. A low fare is obviously 

so attractive to the traveling public that in practical opera- 

tion it seldom fails to create an increased passenger traffic 

thus establishing the axiom that the lower the fare, the 

greater the traffic. This does not necessarily mean, how- 

ever, that a low fare always results in increased net profits, 

for obviously a fare may be so low as to cause unprofitable 

administration. The dividing line between a low fare, in- 

ereased transportation and ear service, with its resulting 

profit or loss, is very difficult to determine, thus the im- 

portance of a more complete knowledge of the conditions 

involved. The best fare and ear service requirements in 

extended districts outside of city limits, is at this time most 

important and deserving of a very careful statistical study. 

While a low fare or increased transportation distances 

and facilities are most essential considerations and always 

attended by the greatest favor with the traveling public, on 

the other hand a policy in this direction that is more or 
less experimental is exceedingly dangerous, for an increase 

in fare or decrease in facilities or even a return to previous 

conditions is sure to sever the harmonious relations promoted 

by a liberal tendency of policy if it is not altogether dis- 
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turbed and prevented by commission regulation. <A  re- 
tracing of steps already taken through reduction of fare or 
decreasing of facilities is next to impossible at the present 
time in those states having publie service regulation as the 

files of decisions and orders of publie service commissions 

plainly show. The exception to a decision that does not 

favor a complaining public is rare indeed ‘and usually takes 

the form of an order to either increase facilities or reduce 

the fare or both. Thus it is that the public utility is ex- 

pected to be exceedingly wise, prudent and thoroughly ad- 

vised on their steps toward apparent progress and a penalty 

placed upon their desire to give the best possible service 
when this is at all financially problematic. 

While the power placed in the control of public service 
Commissions is extensive and their decisions largely in favor 
of the public, it must be admitted that such regulation is 

not to the ultimate disadvantage of the public utility. No 
unbiased broadminded person ean logically criticise the basis 
of their good work or claim unfair treatment at their hands, 

their idea being to demand an equitable adjustment be- 
tween the public and the utility and their orders and acts 
are designed to give a square deal to both interested parties. 

The proposition, therefore, before the public utility 

operating an electric railway now and in the immediate 

future, is one of a purely financial aspect as regards the 

establishment of a permanent and stable enterprise. How 

this proposition is to be worked out is yet to be determined. 

In regard to it, President George H. Harries of the American 

Electric Railway Association had the following to say in 

his address at Atlantie City emphasizing the need of deriv- 
ing in some manner an increased revenue from fares: 

“Unless there be well night miraculous intervention, and 
miracles which we would deem desirable seem to have no 
affinity with the electric railway business, there is promise 

that to many companies will speedily come the time when 
the financially “irresistible” will collide with the popularly 
“Immovable.” It will not be a synchronized general catas- 

trophe, but a succession of more or less disastrous experi- 

ences, now here, now there, resulting, on one hand, from the 

broadening of city borders and the consequent extension of 

lines, forcible manipulation of transfer point’, compulsory 

wage increase, conscienceless taxation, arbitrary and un- 

reasonable service requirements and growing cost of con- 

struction and maintenance, and on the other hand, from the 
fixed, or rather the diminishing fare. We operate under 

franchises by which we are bridled, bitted and saddled, and 

sometimes hobbled. While we have no present power to 

demand at least living wages in return for our investment 
and labor, there is nothing to prevent us talking of the 

increased rate of fare which must surely come to many 

company treasuries if anything like justice is to prevail and 
we are to survive.” 

The important factors involved, are adequate legitimate 

provisions to fulfill any obligations due to a sinking fund 

and interest thereon, interest on bonded indebtedness and 

periodical redemption of bonds, depreciation, reserve, and 

renewal funds. Of the latter, probably the reserve fund 
is the most important and no management should ever neg- 

lect its provision. From the operating standpoint, the low- 

est possible fare, efficient transportation facilities, low op- 

erating cost, low maintenance cost, frequent and periodic 

inspection of all apparatus and appliances to minimize ac- 

cidents and accruing damage suits, prevention and stoppage 

of the various leaks in administration, which are a con- 
tinual drain in large undertakings, and a close study of 

statisties pertaining to every section of the enterprise, as 

well as a general allaround efficiency in organization, ad- 

ministration and operation, are the important problems that 

the future must solve. William R. Bowker. 

Securing Maximum Economy from Motor Trucks. 
After replacing a horse delivery or haulage system by a 

motor vehicle installation, some business houses have found 

that they did not affect the saving, or accomplish the results 

which they counted upon. In a good many instances, the 

cases of this kind have been investigated by practical trans- 

portation men at the request of the motor truck owners 
and in almost all of them it has developed that the reason 

for the unsatisfactory service of the motor vehicles, from 

the standpoint of earning capacity is not inherent in the 

trucks, but rather in the methods which surround their 

use. In other words, the handiing of the merchandise of- 

tentimes before it is loaded on the truck is not properly 

speeded up or changed to conform with those characteris- 

ties of endurance and rapid motion which should be taken 

full advantage of in the use of either one motor truck or a 

fleet. 

The motor truck needs no periods of rest. It is simply 

a machine which can be worked at all times to full capacity, 

and the work of a truck must be carefully planned with 

this in mind. Big earnings are secured from motor trucks 

only when they are kept constantly at work, carrying as 

nearly as possible full capacity loads. To realize greatest 

economies, delays must be eliminated at the loading plat- 

form. If the old methods of handling merchandise have 

made customary the loading of a machine slowly, piece by 

piece, some method should be devised for loading small 

packages before the machine is backed up to the shipping 

platform. When this is done the motor truck investment 

is not standing idle, and the truck may be worked in a way 

which will produce greatest satisfaction and maximum earn- 

ings. 

As an indication of how this problem is solved by one 

user of motor trucks. A truck manufacturer gives the fol- 

lowing illustration: “A large wholesale grocery house in 

Los Angeles has devised a unique scheme which avoids all 

delay at the shipping platform. This concern operates 10 

vehicles, and their plan of rapid loading has increased the 

earning power of the fleet fully 30 per cent. Sectional 

half bodies of equal size are employed. These box-like sec- 

tions are fitted with small wheels so that they may be trun- 

dled about on the various warehouse floors. Overhead on 
each of the floors are trolley beams running to and con- 

necting with similar beams on a large elevator. After the 

half bodies have been loaded with various goods for de- 

livery on the warehouse floors, they are suspended on an 

electric trolley which runs on the overhead beams. From 

positions on the different floors, the bodies are carried to 

the elevator, lowered to the ground floor and run out on the 

shipping platform. Two half bodies make a full truck 

load. By this plan, it is plain that all loading and routing 

is done within the warehouse and the entire working day 

of the motor trucks is employed in actual delivery opera- 
tions.” 

It is possible to devise labor and time-saving devices, 

such as this, for almost every kind of business and the 

owner of motor trucks, looking to secure the greatest profit 

from his machines, can benefit by considering his own meth- 
ods and determining time-saving improvements that should 
be brought about. 
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The Hydroelectric Development of Ozark 
Power and Water Company on the 

White River, Mo. 
(Contributed Exclusively to Electrical Engineering) 

BY GEORGE P. GARRETT. 

Electrical Energy Transmitted at 66,000 Volts, Over 
150 Miles of New Line, Supplying Light and 

Power to the World’s Greatest Lead and 
Zinc Mining District and to Cities and 
Towns in Southwestern Missouri. 

HE White River, rising in the Ozark mountains and 

fed by many living tributaries, has a fall averaging 

two feet per mile with uniformly steep, high banks or 

cliffs on either side for several hundred miles through 

southern Missouri and northern Arkansas, thus affording a 

favorable site for a fifty-foot dam to, approximately, each 

twenty-five or thirty miles of its length. The fuel used in 

this district includes coal, natural gas and fuel oil. The 

coal supply is expensive and uncertain, due to strikes at 

mines and delayed shipments; also the gas supply is short 

in winter and the delivery of fuel oil is not dependable 
in tank ear shipments. This high cost and uncertain 

delivery of all fuel for generating electrical 

by steam to supply a demand for same by the mining and 

manufacturing industries of southwestern Missouri, a de- 

mand that has over-taxed the capacities of the plants of the 

Empire District Electric Company, the chief distributor of 

power in this district, has caused the development of the 

water power sites on the White river to be investigated. 

The result is that some half dozen complete installations 

are planned, each to have considerable pondage and act as 

storage reservoirs for plants further down stream. The first 

power 
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of these developments started in April, 1912, was placed in 

operation August 22, of this year, and is described in what 

follows: 
The development is located in Taney county, Mo., about 

three miles up-stream from Forsyth and seventeen miles 

down-stream from Branson, the nearest railroad station. 

As already stated the power from this development will aid 

the Empire District Electrie Company, operated by the 

Doherty Operating Company, of New York City, particu- 
larly in the Joplin district, the power being already sc!d to 

this Company and the Springfield Gas and Electric Company 

at their switehboards. The H. L. Doherty and Company 

of New York City owns the developing company, the Ozark 

Power and Water Company, having purchased the site from 

parties who made some of the preliminary surveys and 

stream flow gaugings. 

NATURAL ADVANTAGES. 
At the site selected for the dam and power house, a 

vertical cliff towers two hundred feet high on one side of 

the stream and the land rises on the other side to au elevation 

of seventy-five feet some twelve hundred feet from the base 

of the cliff. The stream being narrow and very swift, af- 

forded natural facilities for the tailrace. Sand and gravel, 

of almost exactly the correct proportions to be used without 

screening and re-mixing, was obtained near the site, handled 

with a derrick and “clam-shell” grab bucket and conveyed 

by inelined track to the mixing machines. The concrete made 

from this material is very dense, and the power house head- 
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Fie. 1. Down-Srream Sipe or Power House anp Dam. 

walls and dam show no leakage under pressure of the fifty 

foot head. Most of the timber used for building coffer-dams 

and other temporary structures was obtained by clearing 

the land to be submerged by the lake. 

One of the greatest difficulties encountered during the 

construction of the dam and power house, was the trans- 

portation of material and supplies from the railroad, at 

Branson, to the site. Some of the material and erecting ma- 

ehinery was hauled on wagons over seven miles of rough, 

mountain road, crossing the river twice by ford or ferry, 

which, together with steep grades, made freighting difficult. 

By means of two sixty horsepower gasoline power boats 

and fourteen ten-ton barges much of the material and sup- 

plies was floated down the river, a distance of seventeen 

miles, during high water or flood stage. After the dam 

; Graded : 

“Disconnecting Switches + 

Fig. 2, .Down-Stream Sipe or Power House anp Hast 

SrcTion or Dam Durine Consrrotion, SHOWING 
PassaGeway THRouGH Dam. 

was closed, the heavy machinery for the power house was 

transferred from the cars at Branson on thirty-ton barges, 

and transferred from the barges to the power house. 

DAM AND POWER HOUSE. 

During the construction of the dam and power house, 

approximately seventy thousand eubie yards of earth and 

twenty thousand eubie yards of rock were excavated. The 

dam is of the Ambursen type, fifty feet high, and nine hun- 

dred feet in length, including the power house head-walls 

and the large cellular concrete abutment at the west end, 

which extends twenty-five higher than the spillway, or 

erest of the dam. From this abutment, an embankment of 

earth with a concrete core-wall, four hundred feet in length, 

extends to high ground to prevent flood waters from getting 

around the end of the dam. 
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The reinforced concrete deck, which forms the up-stream 

side of the dam, is supported at an angle of about forty-five 

degrees from the vertical, by concrete piers or buttresses 

seated on bed-rock, and spaced twenty feet apart throughout 

the length of the dam. The outline of these buttresses is 

practically a right triangle, and placed with the vertical line 

on the down-stream side, and the hypotenuse on the up- 

stream side. A passage-way through the buttresses serves 

the double purpose of a walk-way across the river and a 

means, through the openings, of supplying air behind the 

water falling over the spiilway, thus breaking the insidious 

vacuum which is a menace to the stability of river structures. 

The White River is subject to extremely high fluctuations, 

the floods coming with remarkable suddenness. It was, 

therefore, decided to provide a spillway six hundred feet 

in length, which is twice the width of the natural channel 

of the river at the site. Only a few days after the closure 

of the dam, it withstood a severe flood condition. A rapid 

rise in the river caused the water to pour over the spillway 

to a depth of seven feet and four inches, carrying with it an 

enormous amount of drift wood picked up from the banks 

of the newly made lake. No damage whatever has resulted 

from the high waters, and the dam is in perfect condition. 

The dam impounds a body of water forming a lake 

above it twenty-three miles in length, approximately ten 

square miles, with an average depth of twenty feet, when 

the river is at normal stage. It is provided with a fish- 

ladder of the latest improved type, which permits game fish 

to pass over the structure at any time of the year. Should 

it become necessary to close all the head gates, at a time 

when no water is going over the crest of the spillway, two 

five-foot, motor-operated sluice gates provide a passage-way 

for the fish, as required by the laws of the state. 
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MENT OF EQUIPMENT. 

The power house is fifty feet wide by two hundred feet 

in length, and extends to a height of seventy-eight feet 

above the tail-water level. It is seated on bed-rock at the 

base of the cliff, and extends to the middle of the o!d river 
channel, connecting with the east end of the dam, the head- 

walls of the power house forming a part of the dam. The 

entire structure forming the barrier across the river is con- 

structed of concrete, reinforced with steel and substantially 

seated on solid rock; thirty thousand cubic yards of con- 

Fig. 3a. 

erete, and one and a half million pounds of steel being 

used. Figs. 1 and 2 give a good idea of the structure. 

¢ STATION EQUIPMENT. 
All the station equipment, including transformers, lightn- 

ing arresters and high tension cireuit-breakers, are located 

in one building, arranged so as to afford convenience and 

more effective operation. All rooms, balconies and com- 

partments are spacious and conveniently arranged, and 

fully equipped for the handling and controlling the appar- 

atus they contain. 

The power house contains nine wheel-chambers, each be- 
ing provided with steel head-gates, which may be operated 
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by motor or hand. Each head-gate contains two small filler- 

gates, which equalize the pressure and overcome friction 

when the gates are being raised. Provisions are made for 

eight main units, of which only five will be installed at the 

present time. 

Each water-wheel unit consists of a pair of §. Morgan 

Smith turbines having a capacity of 3600 Hp., at 214 rpm., 

under the mean effective head of fifty feet. However they 
will operate at working heads of forty to fifty-four feet, the 

delivered energy varying from 2600 Hp. to 4,000 Hp. Each 

turbine is mounted on a horizontal shaft and set in a closed 

conerete flume. The draft tubes are made of plate steel, 

eighteen feet long and fourteen feet in diameter at the bot- 

tom, and are securely imbedded in the conerete foundation 

walls of the power house. Each.of the two exciter units 

installed, consists of a 200 Hip. S. Morgan Smith turbine 

direct connected to a 175-Kw., 125-volt D. C. generator, 

Fig. 5. Sranparp 66,000-Vour ANcHoR, OR STRAIN TOWER. 
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operating at 600 rpm. ‘The speed of each unit is controlled 

by an individual Lombard governor. 

The generators are of the General Electric, three-phase, 

twenty-five-cyele, horizontal type, and are coupled directly 

to the turbine shafts. Each generator is rated at 2250 Kva., 

They are set with their 

centers twenty-one feet above the tail-water level and are 

protected by the reinforced concrete floor and walls from 

flood-waters. The operating switch-board is located on 

the transformer balcony, over-looking the generator pit. 

The high-tension room, which is located above the trans- 
former baleony, contains the high-tension buses and all 

high-tension wiring; also the lightning arresters and elec- 

trically operated oil switches that control the out-going lines. 

The transformer equipment of the power house consists of 

nine 2000-Kva. transformers arranged in three banks, step- 

ping the generated voltage of 2300 up to 66,000, at which 

it is transmitted. Electrolytic lightning arresters, and the 

usual arrangement of choke coils, located in the high-ten- 

sion room, afford protection to the station apparatus from 

lightning discharges, which are frequently severe and 

troublesome throughout this section of the country. The 

general lay-out of the high-tension wiring and the scheme 

of connections from the generators through the transformers 

to the transmission lines does not differ much from standard 

practice. 

The power house equipment was thoroughly tested and 
started in operation on Aug. 22, 1913, since which time it 

has rendered continuous and very satisfactory service. 

TRANSMISSION SYSTEM. 

The general map shows the route of the transmission 

system, which comprises 150 miles of line, 23 miles of 

which is carried on steel] towers and 127 miles on cedar 

poles. From the power house, the line crosses the river on 

two specially constructed steel towers, similar to the one 

shown in Fig. 5, one being placed at the power house and 

the other on the cellular conerete abutment, at the west end 

of the dam. ‘The first twenty-one miles of the line is carried 

on steel towers across mountainous country, where small 

streams, ravines and gulches cause the span to vary from 

450 to 980 feet in length. ‘The remainder of the line ‘is 

carried on white cedar poles and follows along county 

highways to Springfield, a distance of twenty-nine miles, 

and from there to Joplin, a distance of one hundred miles. 

Flexible steel poles, shown in Fig. 7, were used instead of 

wood poles in the last two miles of line, from the Newton 

county line to the Joplin sub-station, where the Ozark Power 

& Water Company’s transmission line connects, through 

step-down transformers, with the Empire District Electric 

Company’s 33,000-volt system. 

The route of the transmission line is parallel to traveled 

roads wherever possible, in order to reduce the transporta- 

tion, maintenance and patrol costs to’a minimum. In select- 

ing the route, care was taken to follow the line of towns and 

the mining district, which lies south of a direct line between 

Joplin and Springfield. The sub-station sites and right-of- 
way was acquired upon the “perpetual” plan, giving the 

company the right to enter upon property and construet, 

maintain, operate, repair and patrol the transmission line. 

Patrol rights were purchased only on cross-country sec- 

tions, not being needed where the line follows highways. 

Three types of steel towers were used for the line, namly, 

the flexible “A-frame,” shown in Fig. 4, the rigid square 

strain, or anchor tower, shown in Fig. 5, and the “dead-end,” 

or switching tower, shown in Fig. 6. In ordinary con- 

struction on level ground, the towers are spaced on an 

average of 450 feet apart, but in rough country where 

ravines, gulehes and streams are crossed, the span distance 

Fic. 6. 66,000-Vour SwitcHine TowERS AND SUBSTATION ENTRANCE (INCOMPLETE), ALSO SHOWING Drap-ENDING 
AND PoLe Line CONSTRUCTION. 
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necessarily varies from 450 to 980 feet, which is the maxi- 

mum span. The height of the “A-frame” towers vary from 

47 feet to 65 feet, owing to the elevation of the land, and 

in order to obtain a “grade” of the line. The legs are 

secured by bed-bolts to solid conerete pillars, which are 

spaced 9 feet 6 inches apart, center-to-center, and set to a 

depth of 7 feet in the ground, except where solid rock was 

encountered near the surface, making it necessary to anchor 

the bed-bolts in the solid rock. 
The conerete pillars were formed by making an excaya- 

tion of the dimensions desired for the pillar, then placing the 

bed-bolts in position and fillmg the excavation with con- 

erete, thus reinforcing the pillars with the bed-bolts. Wooden 

forms were used to mould the pillars to the necessary height 

above the ground, to provide a finished appearance and a 

level footing for the towers. 

A square, or anchor tower, (Fig. 5), is used in each mile 

of the tower line to equalize the strain of the conductors and 

strengthen the line. The type of tower shown in Fig. 6 is 

used at all right-angles, dead-ends and switching points, 

throughout the entire length of the line. These towers are 

very rigid and so constructed that they are wholly self- 

supporting without the aid of “over-head” or “back-guys.” 

The legs are secured to the heavy conerete pillars by means 

of 1-inch and 144-ineh bed-bolts. These pillars are built up 

similar to those used for the “A-frame” towers, except being 

heavier. They are also spaced 9 feet, 6 inches, center to 

center, and at right angles. The average weight of the 

“A-frame” tower is 1200 pounds, and the square tower 2300 

pounds. A specially prepared paint protects the surface 

of the towers from the weather. 

The supports in the wood pole line are spaced 150 feet 

apart and vary from 40 feet to 70 feet in height, according 

to the elevation of the land traversed by the line. Poles 

having tops smaller than eight inches in diameter were not 

permitted to be used in the line. The roof and gains of 

all poles were painted, and the butts were treated with wood 

preserver to prevent decay. 

TRANSMISSION LINE INSULATORS. 

Pin type porcelain insulators of 90,000-volt design, were 

used on the entire system, except for dead-ends. For the 

purpose of making a service test of the different makes of 

insulators used, each make was placed in a separate section 

of the line. The insulators used on the tower line were of — 

the R. Thomas & Sons Co.’s make, The Locke Insulator Mfg. 

Co., and Ohio Brass Co., insulators being used on separate 

sections of the wood pole line. All dead-ends were made on 

Ohio Brass suspension type insulators, six units being used 

for each dead-end. 

The cross-arms used on the pole line are of select straight 

erained fir, 414-inches by 6-inehes, and 8-feet in length, 

being secured to the poles by 34-inch thru-bolts. All hard- 

ware used in the construction of the pole line, is protected 

by galvanizing. 
LINE CONDUCTORS. 

The line between the power house and Springfield carries 
three No. 2/0 bare, stranded, hard drawn copper conductors, 

which are spaced as shown in Fig. 4, giving a clearance of 

7-feet between phases, on the tower line, and 7-feet horizon- 

tally by 5 feet 3 inches vertically on the pole line, as shown 

in Fig. 4. The conductors were pulled to a tension of 1060 

pounds at 60 degrees Fahr., thus giving to a 500-foot span . 

a sag of 7-feet, 6 inches. The conductors have a “right-over- 

left” rolling transportation in each two miles of the entire 

length of the line, and are secured to the insulators by 

means of soft drawn copper ties, except at river and gulch 

crossings, where clamps were substituted. 

Two 5/16-inch Siemens-Martin galvanized stranded 

ground wires are carried on the tower line to protect it from 
lightning and other electrical disturbances. The ground 

wires carried on the pole line are of No. 6 galvanized iron. 

On the tower line, one ground wire is clamped to the apex 

of the tower, while on the pole line it occupies a pin on one 

end of the top ecross-arm. The other ground wire is carried 

between the high-tension conductors and the telephone lines, 

thus serving the double purpose of protecting the telephone 

system from lightning and reducing the induction caused by 

the high-tension line. 

Two telephone circuits are maintained ‘throughout the 
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Fie. 9. FLOOR PLAN OF THE JOPLIN SuB-STATION. 

extent of the transmission system, and are carried 8 feet 
below the lower high-tension arm. These circuits, on the 

tower line, are constructed of No. 8 B. & S. gage, copper 

clad wire, and transposed at every span, while on the pole 

line No. 10 hard drawn copper was used and the transposed 

al every second span. The familiar “figure 8 dead-end” 

transposition was used, as it was considered the most 
effective and practical. More than twenty telephones, of 

Kellogg make, are installed on the system and giving ex- 

cellent service. In addition to the protection from lightning 
afforded by the ground wire carried above the telephone 

lines, each ’phone is provided with lightning arresters of 

the Vac-M giant type, which have proven very satisfactory. 

The construction of the wood pole line between Spring- 

field and Joplin is practically the same as between Ozark 

and Springfield, except that No. 1/0 bare solid hard drawn 

copper was used for the conductors, instead of No. 2/0 

stranded. The last two miles of line, (between Newton 

county and the Joplin sub-station), is carried on 50-foot 

flexible steel poles as shown in Fig. 7. These poles are 

secured by bed-bolts to reinforced conerete pillars, which 

are set seven feet in the ground. The line is necessarily 

doubled over this section, to provide for a special switching 

arrangement located at the Newton county line, and also for 

a contemplated extension from that point. Switching towers 

are so installed that the line can be divided into seven mile 

sections, for locating and repairing breakdowns. The line 

patrolmen reside near switching stations, and with telephones 

in their homes and portable test sets, which they carry while 

patroling the line, they are enabled to render effective 

service at any moment it may be required. 

SUB-STATIONS. 
Sub-stations are located along the transmission line, as 

shown on the general map, at Ozark, Springfield, Republic, 

Aurora, Monett, Wentworth, Diamondville and Joplin. 

The ultimate transformer capacity of the Springfield sub- 

station will be 9,000 Kw., only one-half of which is installed 

at the present time. The transformers are of oil-insulated, 

water-cooled type, and step the current down from 66,000 

volts to 2300 volts. Two 1250-Kw., frequency changers 

deliver 60-cycle current to the local Springfield company for 

Fig. 10. Jopuin Sus-Srarion, SHowine 33,000-Vour 

E'NTRANCES. 

commercial distribution, and a 500-Kw. rotary converter 

furnishes power for the electric railway system. The 

method of control is very much the same as that of the 

Joplin sub-station, which is later described in detail. 
The apparatus installed in each sub-station is protected 

from lightning by choke-coils and electrolytic ightning ar- 

resters arranged as shown in Fig. 11. 

THE JOPLIN SUB-STATION. 

Located in the western part of the city of Joplin, and at 

the present terminal of the 66,000-volt transmission line, is 

one of the most complete and up-to-date switching, and 

substations to be found west of the Mississippi River. A 

view of the building and three of the company’s large 

trouble cars, are shown in Fig. 10. This sub-station is 

equipped to link together the 66,000-volt line of the Ozark 

Power & Water Company and the 33,000-volt lines of The 

Empire District Electric Company, and also to send out 

2,300-volt 25-ceyele current for commercial distribution. 

The building is 108 feet by 105 feet and 42 feet in 

height. Some of the material included in its construction 

is as follows: 78,000 selected paving, or “face” brick, 472,- 
~ 

Fic. 11. 66,000-VoLtTt Ruom In JOPLIN SuB-StTaTIon. 
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000 selected building brick, 13 ears of sand, 1,400 barrels 

of Portland cement, 100 barrels of Sandusky white cement 

and 33 tons of building steel. The interior of the building is 

divided into three separate rooms, as shown in Fig. 9; the 

west room being sub-divided by the second floor, which 

carries the oil switches controlling the 33,000-volt trans- 

mission lines of The Empire District Electric Co. The 

dividing walls are of brick and extend to the tile roof, so 

that each room is independent of the rest of the building, 

and absolutely fire proof. The roof is supported by steel 

I-beam structure, the book tile being placed on the steel 

work and then coated with cement, pitch and gravel. The 

window frames and sashes are of pressed steel, with wire- 

glass panes. No wood is used in the structure, so that there 

is absolutely no fire risk on the building itself. 

The incoming 66,000-volt lines, after dead-ending and 

passing through the air-break disconnecting switches on the 

switching towers, just outside the building, again dead-end 

on pin type insulators supported by steel framework, which 

is securely bolted to the outer wall of the building. The 

lines then enter the building through porcelain wall insula- 

tors, which are secured in position by collars formed of 
polished slate slabs. The outer.ends of the wall insulators 

are protected from the weather by canopies constructed of 

book tile and asbestos fibre, supported by steel frame-work. 

After entering the building, the lines lead through choke- 

coils, air-break disconnecting switches, electrically operated 

oil switches, thence through the east partition wall to the 

step-down transformers. Electrolytic lightning arresters 

arranged as shown in Fig. 11, protect the station apparatus 

from lightning. 

The present transformer equipment consists of four 

single-phase, 66,000-volt to 33,000-volt transformers; three 

being delta connected, and one spare, to be used in ease of 

emergency or break-down. These are oil insulated, water 

cooled, Westinghouse transformers, and have a rated capa- 

city of 2,667-Kva. each. The weight of each transformer 

is 26 tons, and they were placed in position by sliding them 

along on steel rails laid in the eonerete floor. Hach trans- 
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former is provided with a thermometer and oil gauge; and 

motor-driven centrifugal pumps keep the water circulating 

between the transformers and the cooling tower, which is 

located outside, and independent of the building. The 33,- 

000-volt leads of these transformers are carried through the 

west inner wall to the second floor of the west room, where 

they connect, through electrically operated oil switches, to 

the high-tension buses of the Empire District Electric Com- 

pany. Indicating and recording instruments, located on the 

operating switchboard, connect through potential and current 

transformers, which tap the high-tension transformer leads 

just ahead of the oil switches. 

All high-tension bus-bars and wiring is of 34-inch copper 

tubing, and earried on pin type and post type insulators. 

The high-tension buses are protected by barriers of concrete 

and pressed brick, supported by steel frame-work, as shown 

in Fig. 13. “Cross-overs” and bus connections are widely 

separated, and flash-boards of heavy asbestos fibre, Fig. 13, 

are so arranged as to prevent any possible ‘“flash-over” or 

brush arcing of the bus-bars. : 

A bank of three 33,000-volt to 2300-volt transformers 

delivers 25-cycle current for commercial distribution, and 

also supply the large frequency changers located in the 

central part of the city, which sends out 2300-volt, 60-cycle 

current for commercial service. These transformers are also 

oil insulated, water cooled, and are rated at 1,000-Kva. each. 

SWITCHBOARD. 

A thirteen panel operating switchboard is installed 
of special selected slate with marine finish, and is 

centrally located near the east wall of the west room. Ii 

7 

Fig. 14. 33,000-Vorr Lightning ARRESTERS IN JOPLIN 

Sus-Sration. 
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Fig. 15. 
LocaTepD ON SECOND FLoor oF JopLin Sus-STaTIon. 

is completely equipped with Westinghouse indicating and 

33,000-Vott ENTRANCE AND OIL SwITcHEs, 

recording instruments. All in-coming and out-going high- 

tension lines are controlled by oil switches, operated by 

small control switches on the switch board, and each control 

switch is provided with red and green flush-board, or “tell- 

tale” lamps, indicating the “open” and “closed” position of 

the oil switches. In addition to the oil switches, each high- 

tension cireuit is provided with air-break knife disconnecting 

switches, both inside the building and on the steel anchor 

towers, outside. 

The high-tension wiring is laid out in such a way as to 

afford the greatest safety for the operating force and elim- 

inate, as much as possible, mistakes in the operation of dis- 

connecting switches. Points of danger, within reach from 

the floor, are surrounded by gas-pipe railing. 

The lighting system of the building is so arranged that 

any lighting cireuit may be thrown on the 120-ampere-hour 

storage batteries, (which are used to operate the oil switches, 

so that in case of line trouble, no room of the building will 

be thrown into darkness. The switch-board lights are car- 

ried on the battery circuit, thus assuring light for the opera- 

tor under all conditions. 
CONCLUSION. 

The linking together, or “tying-in” of the Ozark and 

Empire systems, means the “doubling-up” of teams on the 

heavy load. With up-to-date generating plants of more than 

50,000 horsepower, total capacity; 150 miles of 66,000-volt, 

and 125 miles of 33,000-volt transmission lines, and a net- 

work of heavy secondary lines leading out from the many 

sub-stations; the Henry L. Doherty interest, after investing 

millions of dollars in developing Nature’s resources, are now 

supplying current for commercial purposes throughout the 

extent of the country traversed by their lines. 
The electrie railways, the mines and mills, the factories, 

the business houses and the residences are laying aside their 

obsolete apparatus for lighting and power, and becoming 

consumers of electricity, because of its low cost and ad- 

vantages over antiquated methods. Even the agriculturist 

and dairyman are taking advantage of the modern usage 

of electricity. Col. W. H. Phelps, of Carthage, Mo., who 

has a herd of 100 cows, and has his large barn and sheds 

lighted and equipped with electrical machinery for milking, 

separating the milk and preparing the feed, makes the fol- 

lowing statement: “I filled two 100-ton silos recently, by 

means of steam power, at a cost of $51. The coal alone 

cost more than $7, which is in excess of the cost of all the 

lights and machinery run by electricity, that I use in one 

month. I filled three larger silos by means of electric power 

at less than one-half of the cost for the two filled by steam 

power.” 

Last but not least, by way of illustration, is the fact 

that previous to the organization of the Doherty interests 

in this district, the streets of the business section of Joplin 

were dimly lighted by one 550-watt A. C., multiple are lamp 

overhanging each street crossing. Now the streets of the 

shopping district are flooded with light from the brilliantly 

lighted show windows, electric signs and electrically deco- 

rated building fronts. 

The dam was designed and built by the Ambursen Hy- 

draulic Construction Co., of Boston, Mass. The ‘electrical 

equipment for the generating station, including switchboard 

and instruments was furnished by the General Electric Com- 

pany. The sub-station apparatus, including switchboards 

and instruments, was furnished by the Westinghouse Elec- 

trie & Mfg. Co. Mr. T. 0. Kennedy was engineer in charge 

of construction, with Mr. C. E. Carter in charge of the 
transmission lines and Mr. Geo. Saattoff in charge of elec- 

trical equipment. Mr. George Hayler is in charge of the 

operating company. 

Great Hydroelectrical Development in Spain. 
One of the largest, if not the largest, hydroelectric en- 

terprises in the world is now in course of construction in 

the district of Catalonia (Spain) by the Barcelona Trac- 

tion, Light & Power Co., organized under the laws of the 

Dominion of Canada, with a capital of $25,000,000 and a 

bond issue of $35,000,000 authorized. The company’s head 

offices are in Toronto, Canada, and its headquarters in Spain 

are in Barcelona. At the head of the enterprise is a New 

York man, who is also president of the Brazilian Traction,. 

Light & Power Co., the Mexican Light & Power Co. (Ltd.), 

the Mexican Tramways Co., and other large enterprises. 

The general purpose of the enterprise is the develop- 

ment of the electric industry in Spain. The company owns. 

concessions for the development of various water powers. 

on the Noguera-Pallaresa River and the Segre River, and 

has under construction along these rivers plants which will 

develop a total of about 140,000 horsepower. The first of 

these plants, which will develop about 4,000 horsepower, is 

located near the town of Pobla, in the Province of Lerida, 

and is nearing completion. The second is located near the 

town of Seros, also in the Province of Lerida and on the 

Segre River, and will have an installed capacity of 56,000 

horsepower. It is expected that this plant will be in ope- 

ration at the end of 1913. The third plant, and the most 

important of the three, will be located on the Noguera-Pal- 

laresa River, above the confluence with the Segre River, and 
will develop about 80,000 horsepower. Of special interest 

to Americans is the fact that the company has already im- 

ported upwards of $3,000,000 worth of American machinery 

and applianees to be used in the construction of the works. 
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The Essential Features of the Present Fuse 
Situation - 

(Contributed Exclusively to Electrical Engineering) 

BY J. J. MCINTOSH, E, E. 

An Unbiased Discussion of the Arguments for and 
Against Refillable Fuses From the Viewpoint 

of Central Stations. 

N the question and answer department of the Septem- 

ber issue of Electrical Engineering, a reader pro- 

pounds the question, “What’s wrong with refillable fuses?” 

I presume the reader in asking this question realized that 

he had opened a channel for discussion upon a subject 

that, to say the least, is a live one and one that has caused 

many heated arguments. From the view-point of the cen- 

tral station electrical engineer, the fuse situation presents 

many points of interest. 

To the lay-mind the fuse is a very simple device and 

one not requiring any study or skill in its manufacture, 

or any care or attention after it is installed. To those hay- 
ing to do with the fire hazard, however, the fuse is a highly 

important device and one that needs extreme care in its 

manufacture and use to properly come within the meaning 

of the phrase, “a protective device.’ 

To the manufacturer who complies with the code re- 

quirements—with the possible exception of that portion pro- 

hibiting the refillable type, or in other words, to those who 

manufacture reliable fuses—the fuse is a protective device 

that has required a great deal of research work and experi- 

menting by technical and skilled men to perfect it to the 

extent we find it today. In the factories, great care must 

be given to the construction and the assembling of parts in 

order that the output will be uniform. 

The code requirements as to the rating of fuses are: 

“Fuses must be so constructed that with the surrounding 

atmosphere at a temperature of 75 degrees Fahrenheit (24 

degrees Centigrade) they will carry indefinitely a current 

ten per cent greater than that at which they are rated and 

that with a current 25 per cent greater than the rating, 

they will open the cireuit without reaching a temperature 

which will injure the fuse tube or terminals of the fuse 

block. With a eurrent 50 per cent greater than the rating, 

and at a room temperature of 75 degrees Fahrenheit (24 

degrees Centigrade), the fuses starting cold, must blow 

within the time specified below: 

0-30 Amperese eee 1 minute 

31-60 MEARS OC OGE 2 minutes 

61-100) <“- ssh aeeeeaeee.. 4 minutes 

101-200. “¢ - | cies 6 minutes 

201-400" S¢. |. eee 12 minutes 

401-600° °° | G..ceeeeeeeee 15 minutes 

“The temperature of the exterior of the fuse enclosure 

must not rise more than 125 degrees Fahrenheit (70 degrees 

Centigrade) above that of the surrounding air when the 

fuse is carrying the current for which it is rated.” 

It is very important in the construction of a cartridge 

fuse that the joint between the fuse element and the ter- 

minals be as perfect as possible. In order that a fuse be 

safe and reliable, the filler must have the following essen- 
tial requirements: It must be non-absorptive, must be chem- 

ically inert and must not have any action on the fusible 
metal it surrounds. It must be in such a form as to not 

put any excessive pressure on the enclosing cartridge, must 
not pack and must allow free distribution of the metallic 
vapors. 

In its meeting, held in New York on March 26 and 27 

of this year, the electrical committee of the National Fire 

Protection Association considered an amendment to the 

code so as to allow the approval of the refillable type of 

fuse. Section “d” of rule 68 as now worded reads: 

“(d) Construction. The fuse casing must be sufficient- 

ly dust-tight so that lint and dust cannot collect around the 

fusible wire and become ignited when the fuse is blown. 

The fusible wire must be attached to the terminals in such 

a way as to secure a thoroughly good connection and to 

make it difficult for it to be replaced when melted.” 

It was suggested to amend the second paragraph of the 

above rule so as to read: “The fusible wire must be at- 

tached to the terminals in such a way ag to secure a 

thoroughly good connection.” 

At the meeting, referred to above, the proposed amend- 

ment was "as to the switch and eut-out committee for 

consideration with instructions to report to the next biennial 

meeting of the electrical committee. The plea for this action 

was based upon the ground that no member of the com- 

mittee had had any field experience and that all the members 

of said committee were residents of New York where the 

subject was not so important on account of the local rules 

in force in that city. The switch and cut-out committee 

was enlarged by a member from each of the cities of New 

York, Philadelphia, St. Louis and Chicago. 

The above action of the electrical committee has come 
in for considerable discussion and criticism. It has been 

argued that the refillable type of fuse has been used for a 

number of years and that the question at issue is one that 

the Underwriters have had to contend with for some years 

and that a delay of two years upon the plea of inexperience 
is unwarranted. 

The arguments pro and con on the refillable versus the 
non-refillable type of fuse are many and varied. Those in 

favor of the non-refillable type only, claim: 

1. It cannot be filled by anyone except the manufact- 

urer, who has a properly equipped factory and the neces- 

sary skill for refilling, thus insuring a reliable fuse. 

2. It would be difficult to prevent refillable fuses from 

being reloaded with improper materials, such as too large a 

fuse element, improper filler, and an improper fusible 
metal. 

3. It has been standardized so as to permit any fuse 

of the same rating and class to be used with any cut-out 
of the same rating and class. 

4. That the refillable type would hinder the Under- 

writers to a serious extent, because, while it is possible to 
test and approve fuses that are used in the same form 

in which they are manufactured and appear on the market, 

it would be an exceedingly hard matter to approve a device 

that would probably be used in an entirely different form 
from that in which it was manufactured. 

5. It would increase the fire hazard, because it could be 
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refilled by anybody and everybody, and would, therefore, lose 

its merits as a protective device. 

6. The ease with which the refillable type can be abused, 
the weakness of the contact between the fuse element and 

the terminals, and the difficulty of detecting abuse, would 

make it physically impossible to properly inspect the fuse 
while in operation. 

Those who advocate the refillable type advance, among 

others, these claims: 

1. That the unreasonable attitude towards the refillable 

type by certain associations and manufacturers is one found- 

ed on prejudice. 

2. That the fire hazard would be decreased, because, 

the proper refilling materials would always be at hand, 

thereby making it unnecessary for users to resort to any 

dangerous makeshift, such as copper-wire jumpers or the 

substitution of improper metal for the fusible element. 

3. That, due to the construction of the refillable type of 

fuse, it is unnecessary to employ skilled engineers to refill 

them, as they can be properly refilled by anyone. 

4. ‘The estimated reduction in fuse expense ranges from 

80 to 300 per cent. 

Laying aside the above arguments, it seems to the writer 
that the whole matter simmers down to the one question, 

Will the fuse, as a protective device, receive greater abuse 

under the proposed code amendment than at presnt? It has 

been hinted that certain manufacturers are very much op- 

posed to any change being made in the code requirements, 

because as the fuse situation now stands, it means a large 

expenditure on the part of the consumer, and therefore a 

good source of income to the manufacturer. This is hardly 

possible to consider. Manufacturers of electrical goods are 

very anxious to extend the use of electricity and electrical 

devices as far as possible. They are without a doubt among 

the largest advertisers, and spend hundreds of thousands of 

dollars each year in educating the public on things electrical. 

Any short-sighted policy on their part, for a pecuniary 

gain, would retard the whole industry. These manufac- 

turers have made every effort to cheapen the cost of pro- 

duction of their type of fuses where it could be done with- 

out in any way lowering the standard. 

The first refillable fuses put on the market were very 

unreliable, due to poor design and construction of cer- 

tain parts; but those on the market today are considered 

as reliable as any by a great many consumers. The man- 

ufacturers of these later types of refillable fuses had to fight 

against the prejudice established by their predecessors but 

in spite of this have built up a very creditable demand for 

their product. ‘This fact must stand as a credit to their 

goods. It is entirely possible, and it is probable that their 

goods are just as safe and reliable as any other, and that 

the refillable fuse would not be subjected to any more abuse 

than is now encountered with the non-refillable type. If 

such is the ease, the refillable deserves the approval of the 

Underwriters, and the manufacturers of same deserve credit 

for putting a reliable protective device on the market that 

will greatly reduce the cost of such devices to the con- 
sumer. 

It is to be hoped that this question will be decided in 

the very near future on its merits alone and not from any 

interest, financial or otherwise, to those on either side of the 
controversy. 

Important Considerations When Ordering 
Power Transformers 
(Contributed Exclusively to 

BY H. G. 

Section 2. Capacities of Transformers for a Given 
.Output. 

For three-phase tranformations for a given output P, 

the capacities required in transformers in terms of line 

voltage E and current I are: 

For 3-phase Y or delta, total rating (1.73 E X I). 

ing of each (E I ~ 1.73). 

For open delta the total rating is (2.00 E’ X I). 

of each HI. 

For T connection 3-phase the total rating is (1.866 E I) 

if not interchangeable. 

For T connection 3-phase the total rating is (2.00 EI) 

if interchangeable. 

Thus the capacities required in transformers for a 

given output are greater for open delta (V) or 7 connec- 

tion when used in 3-phase connections. The delta con- 

nection is the only one capable of transforming in emer- 

gencies with one disabled transformer. The T connection 

gives a neutral but requires special taps while the open 

delta has prohibitive unbalancing. The T connection has 

an advantage over the open delta in many ways, and it is 

not necessary that the taps should be brought out at 86.6 

Rat- 

Rating 
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per cent. For starting motors with a double throw switch 

the open delta can be used to advantage but not for con- 

tinuous operation. This arrangement is shown in Fig. 6. 

The Y connection of transformers using three single- 

phase transformers requires transformers of the same 

capacity as the delta connection. Where a neutral connec- 

tion on the:low tension side is required then Y or TZ con- 

nections must be used. This is the case when rotary coh- 

verters are used for 3-wire lighting systems. ‘The neutral 

wire of the direct current side of the machine is the neutral 

point of the alternating current end at the same time and 

in most cases an electrical connection is made. This con- 

nection then requires a 7’ or Y connection on the side of 

the transformers feeding the machines, and if a Y connec- 

tion is used on the secondary, a delta connected high tension 

circuit should be used. 

As shown above the 7 connection of two transformers 

is used to transform a three-phase voltage V, to another 

three-phase voltage V,. If one transformer is to be used 

only as a teazer, that is, the transformer forming the up- 

right position of the T, then the capacity of this trans- 

former is only .866 EI where E is the line voltage and I 

the line current of the three-phase cireuit to be supplied. 
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VOLTAGE Open Detra STARTING CONNECTIONS. 

TRIANGLE AT RIGHT. 

Fig. 6. 

By using a double throw switch as indicated, A reduced voltage 
ean be obtained at starting. One point of the delta is used n 

both starting and running positions. Lead X at starting must 

be thrown on lead (1) and lead Y on lead 3 of the motor, other- 
wise the rotation of the machine would be reversed in throwing the 
switch from starting position (down) to running position (up). 

The other transformer will have a capacity EI. If the two 

transformers are to be interchangeable each will have a 

capacity required — EJ. 

T CONNECTIONS FOR TRANSFORMERS FROM 2 TO 3-PHASE. 

The 7 connection has a modification which is used in 

transforming from 2-phase to 3-phase, shown in Fig. 4 of 

September article. This modification as shown is that on the 

2-phase side of the transformation each transformer acts as 

a single-phase transformer receiving power from one phase 

of the two phases or delivering power to one phase of the two 

phases depending upon whether the transformation is from 

a two-phase to a three-phase or from a three-phase to two- 

phase. On the 3-phase side, the two transformers are 

connected in 7 as for a regular 3-phase to 3-phase trans- 

formation—one transformer being used as a teazer and 

the other as a main, thus being interconnected while on 

the two-phase side the phases are independent. The pri- 

mary of the transformer used as a teazer must have a tap 

for 86.6 per cent voltage and the main transformer must 

have a 50 per cent tap as is the ease in the straight 3-phase 

transformation using the two transformers in TY connec- 

tion. When using the 7 connections for two-phase, three- 

phase transformation, the capacity required is slightly 

different from that required on the straight three-phase to 

three-phase transformation. Assume that the ratio of 

transformation is 1 to 1 or E, = E,; E being used as the 

symbol for voltage. 

Then assume I, == line current on the 3-phase side. 

, == line current on the 2-phase side. 

Assume 3-phase capacity to be transformed — 1.73 E, 

I,. Since 2-phase power delivered is (2 E, I,) and is equal 

to the amount of power to be transformed or that delivered 

to the 3-phase side, then 

I, = (1.73 E, 1,) — 2 E, = (1.734) = 2 = .886 L. 

This means that on the 3-phase side of the two trans- 

formers the main transformer winding capacity is (H, I,) 

and the teazer capacity is (.866 E, I,) if used only as 

teaser or (EH, I,) if interchangeable. On the two-phase 

side then each transformer winding has a capacity of .866 

Alar Bp ; 

Assume a 7 connection to transform 500 KVA, 3-phase 

at 1000 volts to 500 KVA 2-phase at 100 volts. Main 

transformer 3-phase eurrent — 500000 — (1.73 1000) 

= 289. Main transformer voltage on 3-phase side = 

1000. Thus the winding of the main transformer on the 

3-phase side must have a rating of 289 KVA. The teaser 

transformer current on 3-phase side must be the current 

in the 3-phase line = 500,000 ~ (1.73 & 1000) — 289 

which is the same current as in the main transformer wind- 

ing. The voltage required is .866 EK’ or 866 so that the ea- 

pacity of the winding is 866 & 289 — 250 KVA. How- 

ever, while this is the required teaser capacity in actual use 

on the three-phase side, in order for this transformer to 

be interchangeable the winding should be for 1000 volts and 

289 amperes or the capacity should be 289 KVA. ‘Thus 

each transformer requires a winding for 289 KVA on the 
three-phase side. 

On the two-phase side since each phase is separate the 

eurrent = 500,000 — 2 100 = 250 amperes. The volt- 

age from each phase is 100 volts. 

tension winding is then 250 KVA. 

Thus the main transformer in operation has 250 KVA 

on the two-phase side and 289 KVA on the three-phase 

side. The teaser transformer has 250 KVA on each wind- 

ing. Since the transformers should be interchangeable the 

capacity should be the same and for a given two-phase 

capacity on the two transformers, the capacity of the 

winding used on the three-phase connection must be 

289/250 == 1.15 times the capacity of the winding to be 

used on the two-phase side. On each transformer the 

winding to be used on the three-phase side must be wound 

for the three-phase line voltage with a half voltage tap 

for the main and an 86.6 per cent tap for the teaser. On 

ithe two-phase side the coil voltages must be the same as 

the line voltages. The current capacity in the winding 

used on the three-phase side in the main transformer are 

15 per cent greater than that required in a single trans- 

former to deliver half the combined capacity of the two 

transformers at the same voltage. Thus, when used to 

transform from two-phase to three-phase with the T con- 

nection, the windings for the three-phase side must have 

the same increase in capacity as when used for a regular 

three-phase to three-phase T connection. The windings on 

the two-phase side each have the same capacity as a single- 

phase transformer of half the combined capacity of the two 

at the same voltage. This inerease of capacity required 

for one winding should be considered and ealled for in 

ordering for if tested and designed as a single-phase trans- 

former of a rating of one-half of the power required from 

the combination of the two, the result will be overheating 

when operated in the combination. 

VOLTAGES AND CAPACITIES FOR DIFFERENT CONNECTIONS. 

The following table shows the voltages and capacities 

required for each transformer in various connections with 

the required eapacity of each combination in terms of 

power to be delivered. Table 1 shows transformation from 

three-phase primary to three-phase secondary using single 

phase units. 

TABLE 1. CAPACITIES OF TRANSFORMERS FOR DIFFERENT 

CONNECTIONS. 

Connection gor caamaecrnys Me Delta Vv Ah 

Line’ Voltag@é(. 32-4... 13) B 19) B 

LLinesCurrentieaiaet aaa I T I I 

3-phase Power ....(1.73 EI) (1.73 MI) (1.73 FI) (1.73 ET) 

No. ‘of Units) cose 38 2 2 
Voltage of Unit ....6/1.73 FE E E or .866 E 

Current of Unit ....... I 1/1.78 I I 
Unit Rating une: EI/1.73. EI /1.73 EI EI or .866 BI 
Total Rating...... (1.78 EI) (1.738 EI) (2‘EI) (2EI) or (1.86 EI). 

Witty.) Giseseeteatete apy ctereets 1 1 866 .866 or .93 

Capacity of each low . 
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The above table shows the ratings required for the 

single-phase units making up a combination, each combina- 

tion transforming the same amount of power. ‘The utility 

of the combination is the ratio of the power transformed 

by the combination to the single-phase capacity of the 

combination. When the main and teaser are interchange- 

able in the T connection, each transformer must have the 

same capacity and the utility is .866. This utility is .93 

when the teaser cannot be interchanged but the increase in 

utility of capacity is gained by a loss of flexibility of the 

system. 

2-PHASE TO 2-PHASE TRANSFORMER CONNECTIONS. 

When transforming from two-phase to two-phase by 

single-phase units each unit must be a single-phase unit 

of half the capacity of the combination. The utility of 

the two transformers is one and no surplus capacity is re- 

quired. When transforming from two-phase to three- 

phase by two transformers, the winding of each trans- 

former must have 15 per cent excess current capacity in the 

winding used on the three-phase side above the rating as 

a single-phase transformer to carry half the power of the 

combination. Since the capacity of the winding on the 

two-phase side is one, the total capacity required is 1.075 

and the utility of each transformer (assuming the main 

and teaser to be interchangeable) is .93. If the teaser 

transformer of this combination ean be used only as such, 

the utility of the two transformers as a combination is 

2/2.075 = .965. This utility increase is at the loss of 

flexibility. 

The next section of this article will take up A. C. and 
D. C. voltage relations with rotary converters. 

Alternating Current Engineering 
(Contributed Exclusively to Electrical Engineering) 

BY WILLIAM R. BOWKER. 

Section 17. Transmission of Power. 
In the transmission and distribution of electrical energy 

over various distances, the choice of systems to be adopted 

is determined from the standpoints of practicability and 

commercial operation. Economy in copper is attained by 

using polyphase systems, and especially is this the case 

when a three-phase system ig adopted. The following table 

gives the comparative weights of copper on the basis of 

equal power transmitted, equal voltage and equal drop of 

voltage: 

TABLE 1. WEIGHTS OF COPPER FOR TRANSMISSION OF POWER 
AT EQUAL VOLTAGE AND DROP. 

Weight of 

System Copper 

MiWwo=wale sin Cle NASGtn airs «<< «shea ers class «be 010 100 

OUT Ware gL WOsDMASCsayepa st. c.<.0:« ohMeRMeRhitousc sf ig obs «0d 0 100 

Three-wire, single-phase (in which the middle wire is 

one-half the cross-section o feither ouside wire)... 31.22 

Three-wire, two-phase (the voltage being taken as that 

between the lines and neutral or common return.... 72.8 

bree-wine, toree=phasccielta. . ..\fuwiesis ss so «4 01 @ 

Four-wire, three-phase (with common junction, neu- 

US HAERON) Sogn ee - 3 ca eee 29.2 

A four-wire, two-phase system requires the same weight 

of copper as a two-wire, single-phase system, while the 

three-wire, three-phase system requires only 75 per cent of 

copper as compared with either the four-wire, two-phase or 

two-wire, single-phase system. When the power transmit- 

ted, distance, line loss and voltage are constant and all wires 

of each system the same size, the economy in copper is as 

follows: 

TABLE 2. WEIGHT OF COPPER FOR TRANSMITTING POWER WITH 

DISTANCE, VOLTAGE, LINE LOSS AND WIRE SIZE CONSTANT. 

Copper 

System required 

PCOEWITO usiTI CLEA SOGe tes +. + s+ clase eineess s 4 x ale,ny0 3 100 

MEOUTNV IC. LW OMA Ola is csv. » 9 asieteraiers eee) @ oe) sicko «a 100 

DinnceawinGseSIOle-WNASCMgs ... . = -\Ghaisieuiacctss/1e.6.9,5 >» 37.5 

ORI WITG. SIN CIOSDN ASO Mite)» +. » «liek, since aie oun 22.2 

Four-wire, three-phase (with neutral) ............ 33.3 

Three-wire three-phase (Delta) ...............05: 75 

A useful formula to determine the weight of copper is 

as follows: 

Lbs. of copper in lines = [(Miles)*» X K.W. & k] + 
[(K. V.)* per cent loss]. 

In which K. W. = kilo-watts and K. V. = kilo-volts, and 

k is a constant depending on the phase, system and power 

factor. For 100% power factor, single-phase or two-phase, 

k = 363 and for three-phase k — 273. 

If we take the same line voltage in each ease, exactly the 

same amount or weight of copper is necessary in both the 

three-phase delta and the three-phase star connection. The 

phase voltage of a three-phase delta connected generator is 

the same as the line volts, while the current in each phase 

is less than the line current in the proportion of 1 to V3, 

that is 1 to 1.73, the line current being the vectorial sum of 

Thus 

with a three-phase delta connected generator, the line volt- 

age is equal to the generator phase volts and the line eurrent 

is 3 (that is 1.73) times the generator phase amperes. 

With a star connected generator, the line voltage is 

three currents differing in phase by 120 degrees. 

' greater than the generator phase volts in the proportion of 

V3 to 1 (that is 1.73 to 1) while the outer line amperes are 

equal to the generator phase amperes, so that considering 

the line volts as being equal in both the delta and star con- 

nected systems, the amount or weight of copper required for 

the transmission of equal power is exactly the same. 

The relative weights of copper necessary for the trans- 

mission of power at a given loss, as determined by the 

maximum difference of potential is as follows: 

TABLE 3. RELATIVE WEIGHTS OF COPPER FOR TRANSMISSION 

AT A GIVEN LOSS AND MAXIMUM DIFFERENCE OF POTENTIAL. 

No. of Per Cent 

System Wires Copper 

Sinple-piasagerruae «. 1a, se tmbee se ani 2 100 

EIST TD LES CREP NEMED Ss Si 5x ay 0:0 cw) 0) ov aaa Pseced ita 4 100 

Two-phase (with common return)...... 3 145.7 

ROPE Gs NASS Rae ymey..clic!tnsar «ie «|<,dbekpteaen si 3 75 

The relative copper efficiencies for transmission at a 

given loss, as determined by the minimum difference of 
potential is as follows: 
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TABLE 4, RELATIVE WEIGHTS OF- COPPER FOR TRANSMISSION 

AT A GIVEN LOSS AND MINIMUM DIFFERENCE OF POTENTIAL. 
No. of Per Cent 

System Wires Copper 

Single-phase ........6.seesseeeeeeees 2 100 

Two-phases. 2 <2 ns a2 <9. A 100 

Single-phase ........seeseseseeoees: 3 37.5 

Two-phase (common return) ......... 3 72.9 

Three-phase (delta) .........++-ee--- 3 75 

Three-phase (neutral full section)...... 4 3323 

Three-phase (neutral one-half section).. 4 29.17 

The amount of copper necessary for transmitting a 

given power at a fixed percentage of loss is determined by 

the rule, that the weight of copper varies inversely as the 

square of the voltage. In the single-phase systems, if the 

voltage is EH, the potential between the two outside wires 

may be represented by 2H. In the threephase, three-wire 

delta connection, the line voltage being represented by E, 

the pressure between any wire and the junction is E/\/3. 

The single-phase system, having a voltage H, can be con- 

verted into two single circuits of voltage E/2. The weight 

of copper in each system is inversely as the square of the 

voltage, thus we have (2/E)’ is to (V/3/E)’ or as 4 is to 3. 

That is, the relative weights of copper for the single-phase 

and three-phase systems are 100 per cent and 75 per cent 

respectively, and the same relation exists between the two- 

phase, four-wire, and three-phase, three-wire systems. 

The following table shows the relative comparative 

values of the phase volts and phase amperes and line volts 

and amperes of generators and power transmission lines for 

various systems. In this table V and v are phase volts and 

line volts respectively, and A and a phase ampere and line 

amperes respectively. 

The line amperes are the amperes for each transmission 

line and in the case of the two-phase, three-wire system, 

the common return carries an increased current, in the 

proportion of 1 to V2, that is 1 to 1.41, since it has to 

earry the vectorial sum of two currents differing by 90 

degrees. 

TABLE 5. RELATIVE COMPARATIVE VALUES FOR DIFFERENT 

SYSTEMS. 
Phase Line Phase Line 

Systems volts volts Amps. Amps. 

2-phase, 4-wire.... V v=V An 

2-phase, 3-wire.... V v=VXV2 A a=—A in out- 

side wires 

= VX1.41 a=AxX We 
—AX141 

in common return 

3-phase, 3-wire star. V v=VXV3 
—VX173 A a=A 

3-phase, 4-wire star. V v=VXV3 
=VX173 A aA 

3-phase, 3-wiredelta V v=V A ao=AXV3 
A Lo 

For single-phase circuits, 1 = W ~ (E X P. F.) 

Where J — current in line in amperes; W = energy de- 

livered in watts; EH — potential between mains in volts; P. 

F. = power factor. 

For two-phase circuits, 

I=050 * [W + (EX P. F.)] 

For three-phase circuits, 

I= 058 X [W + (E X P. F.)] 
When the power factor cannot be accurately determined, 

it may be assumed to have the following approximate 

values: 
> 

Lighting load with no motor............ 0.95 

Lighting and ‘motors: ...- eee 0.85 

Motors only “2... «. sonees +. «see see 0.80 

From the above formula, if the values of W, H and P. F 

' are the same, it will be seen that the eurrent in each wire 

of the two-phase system equals 0.5 of the current in each 

wire of a single-phase system. The current in each wire of 

the three-phase, equals 0.58 in each wire of the single-phase 

system. The current in each wire of the three-phase equals 

1.6 times the current in each two-phase wire. 

With alternating current systems of wiring, either of 

single-phase, two-wire or four-wire, two-phase, which carry 

non-inductive loads, such as incandescent lamps, the above 

formula may be used to caleulate the amperes. Where the 

load is inductive, such as motors or are lamps, an addition 

of 25 per cent to the number of circular mils obtained 

by the following wiring formula is necessary if the current 

required has been figured on the same basis as used for 

direct current. This is to compensate for the power factor. 

Single-phase, three-wire circuits may be figured on the 

same basis as direct-current, three-wire, if non-inductive. 

(HREE-PHASE WIRING. 
In a three-wire balanced three-phase system, the current 

in each wire of the primary and secondary, to the point 

where the three-wire system ig divided into two-wire, is 1.732 

times the amount it would be if three separate single-phase 

cireuits were used, owing to each wire having to carry 

current for two phases. 

For example, with a load of incandescent lamps taking 

300 amperes, that is, 100 amperes on each phase, with the 

three-wire balanced three-phase secondary mains, the current 

in each of the three wires will be 100 & 1.732, or 173.2 
amperes, which latter value should be used for caleulation 

in the wiring formula. In other respects the three-phase, 

3-wire system may be calculated the same as a two-wire 
system, and each of the three wires made the same size. 

Three-phase motors usually have a name plate giving 

the amperes per phase, which represents the total current 

in each line wire. Under those circumstances it is not 
necessary to use the factor 1.732 to obtain the size of copper. 

The Horse power formula is, 

H. P. = [Amperes per phase X volts & 1.732 & P. F.] 

+ 746. 

Amperes per phase = [H. P. & 746] ~ [Volts & 1.732 

YP. FY 
The value of power factor (P. F.) is less than unity, or 

one, and varies approximately from .65 for 1.0 H. P. to 

.90 for 50 H. P. motors. 

In caleulating the total load from the switchboard volt- 

meters and ammeters, 

Watts = Amperes per phase X volts & 1.732 & P. F. 
WIRING FORMULA. 

Circular Mils. = [Length of run in feet % amperes 
21.5] — volts lost. 

In the above formula, the length of run is the length in 

feet on one side of the cireuit, volts lost is the voltage drop, 

and the cireular mils. give the size of wire. 
EXAMPLE. What size of wire should be used on a 

250-volt vireuit required to carry 200 amperes a distance of 
350 feet with a 3 per cent full load loss. 

3 per cent of 250 volts = 7.5 volts loss. 

[350 & 200 * 21.5] ~ 7.5 = 200,667 c. mils. or ap- 
proximately No. 0000 B. and S. gauge wire. 

As previously stated, on alternating current circuits 

which carry an inductive load, an addition of 25 per cent to 
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the circular mils. or size of wire gauge is recommended. The 

eurrent in amperes is calculated in the manner already ex- 
plained. 

The constant 21.5 is obtained as follows: The resistance 
of one linear foot of copper wire, with a cross-sectional area 

of one circular mil. (c. m.) is 10.75. Therefore the resist- 

ance of any copper wire = (Length in feet & 10.75) ~ 
Circular Mils. 

By Ohms law, 

E = [C & length in feet 10.75] ~~ Cireular Mils. 
Where £ and C are volts and amperes. 

Also C. M. = [C & length in feet 10.75] ~ E. 

In the wiring formula given however, the length in feet 

is considered the run, that is, one side of the circuit, and 

the 10.75 & 2 = 21.5 the constant. 

To determine the size of fuse wire to be used on an al- 

ternating current circuit, say for instance in the fusing of 

an induction motor, the rating of the fuse and resulting 

- size should be such that it will carry 25 per cent more than 
the current or amperes per line. In the ease of a three- 

phase induction motor the following formula can be used 

to obtain the amperage. 

Amps = [H. P. & 746] + Eff. « V.& P.F. & V3 or 

Amperes = [Horse power & 746] — Efficiency of motor 

volts & power factor 1.73. 

In the case of a 25 horse power 220 volt, 3-phase induc- 

tion motor, with a 90 per cent efficiency and .89 power 

factor, the amperes per terminal are, 

A = [25 & 746] — [.90 & 220 & .85 & 1.73] = 64 

amperes. 
Adding 25 per cent, a fuse of such a rating or size as 

to earry 64 + 16 = 80 amperes is required. 

Where starting compensators or devices are not utilized 

with induction motors a fuse of such size as to carry a 

starting current several times the amperes per terminal is 

necessary. 
The next section of this series will take up the applica- 

tion of vector lumination in alternating current circuits and 

problems. 

The Design of Steam Power Plants 
(Contributed Eaclusively to Electrical Engineering) 

BY EARL F. SCOTT, M. E., MEMBER A. S. M. E., MECHANICAL ENGINEER, ATLANTA, GA. 

Section 6. Details of Layout of Plant Discussed in 
September Issue. 

N what follows the arrangement of equipment for the 

railway and lighting plant will be taken up, assuming 

that all apparatus has been selected according to specifica- 

tions already named. Beginning in the turbine or engine 

room, we find that an arrangement similar to the preceding 

layout will be best suited for an installation of this charac- 

ter. That is, to place the steam end both machines toward 

the boiler room, leaving sufficitnt room around each machine 

so that operators can get around conveniently. The engine 

could be placed on a lower floor level than the turbine, and 

for some reasons this would be an advantage. It would 

allow the engine foundation to be built low to absorb the 

vibrations. On the other hand, a large mass will be re- 

quired for this foundation so that it may well be made 

above ground rather than to go deep into the ground. This 

arrangement admits of a most satisfactory layout for the 

engine room floor and really has no serious disadvantages. 

The steam driven exciter set should be placed near 

the boiler room wall in order to make the steam lines as 

short as possible. The motor driven exciter, as well as the 

two rotary converters, may be placed at any convenient 

point as near the switch board as possible to shorten the 

leads as much as possible. These machines are not shown 

on the plans. 

The basement may be used for the auxiliary machinery 

as in'the previous design. The boiler room arrangement 

will differ in some respects from the previous layout in that 

we will arrange the design with the idea of little growing in 

the immediate future. With this in view we may place the 

heater and boiler feed pumps in the center of the boiler 
room with one-half of the boiler battery on one side and 

one-half on the other. This makes a very uniform arrange- 

ment as well as a convenient one. The heater is placed on 

a platform near the partition wall at which point we can 

reach it with short runs of exhaust pipes from the auxiliary 

machinery, such as the condenser turbines, exciter engine, 

boiler feed pumps and any other non-condensing machinery. 

It is not necessary to run the atmospheric exhaust lines from 

the turbine or large engine to the heater, as these machines 

should not be run non-condensing any more than possible. 

There should be sufficient exhaust steam from the auxil- 

iaries to heat the water to a maximum temperature, which 

is 210°F, with exhaust steam at atmospheric pressure, in 

an open heater. 

In this design, we have selected the open type feed water 

heater instead of the closed. This selection should always be 

made where there is more than 3 or 4 per cent of solids in 

the water. This amount of material if precipitated on 

heating the water would be detrimental in a closed type 

heater. At this point we may-say one of the great indirect 

advantages of a heater in connection with a boiler plant is 

the fact that most of the detrimental mineral matter held 

in solution in the water will be precipitated at or below 

210° temperature consequently it relieves the boiler from 

this deposit. 

The location of the heater as in the previous design 
should be elevated above the pump suction at least 3 feet 

and more if convenient. 

The location and arrangement of the boiler feed pumps 

should be such as to make them easily reached. Frequently 

it is advisable to place them with the heater as this arrange- 

ment makes pipe connections easy and flexible. While 
each of the pumps should be designed suitable for boiler 

feed purposes, the piping arrangement should be such as 

to allow either of the pumps to be used as a service pump 

to the heater. 

In some instances the boiler feed pumps might be placed 

in the turbine room or basement with other auxiliary ma- 

chinery, away from the dust and dirt of the boiler room, but 

where this is done, it necessarily requires additional help to 

operate the plant, and for this reason the writer believes 

that this apparatus should be located as shown in Figs. 1 

and 2. 



482 ELECTRICAL ENGINEERING Novemser, 1913. 
(formerly Southern Electrician) 

The unit smoke stack has been selected for this design, 

not because the writer approves of such construction for a 

plant of this size, but on account of the advantages, and 

disadvantages which we might discuss. This type of stack is 

much cheaper in first cost than the central stack and it lends 

itself to expansion since each boiler has its own stack. 

Also the breeching cost is held to a minimum. Even with 

these advantages the construction has never been very 

popular and really carries with it the effect of bad design. 

A stack of this kind can be made quite light which reduces 

the cost. 

We next turn attention to the condensing machinery, 

and will discuss the engine condenser first. This type of 

condenser as shown on the drawing is what is known as the 

elevated jet type. The condenser cone is placed not less 

than 34 feet vertically above the water level in the tail pipe 

discharge or hot well. This does not mean that the head 

must be this high above the engine, for when the contour 

of the ground is such that a vertical distance below the 

condenser cone of 34 feet may be obtained, it may be placed 
with reference to the hot well and without consideration of 

the engine location. 

The size of the pipe line from engine to condenser cone 

may be made the size of the engine opening provided the 

engine has been designed for condensing. At any rate this 

line would be checked up in the following manner: 

With a 300 Kw. engine operating at 26 lbs. per Kw. (16 

lbs. per I. H. P.), 26-in. vacuum and 200 ft. per second 

velocity for steam to condenser, we have the following, 

Sy \ 
~ 

WS 

eee 

S 
S 
a 

, 

~ 
S 
4 

S S 

oar eal | 
WOE 

VK 
= 

UNIX 

= 

SSS 

300 X 26 X 175 eu. ft. = 1365000/3600 — 380 eu. ft. 

per sec. 
Then 380/200 — A >< 12 where A equals cross section 

‘area of the pipe and is equal to 7 D’/4 from which we have 

380 —- 200 — (12 + D’) + 4 and D’ = (4 X 380) = (200 

x 12 & +) = 19 or a 20-in. pipe. 

Since the pipe rises about 34 feet above the engine, it 

will be impossible to get the water of condensation out of 

this line if we do not make special preparations for same. 

This can be done however, by making an entrainer at the foot 

of the 20-in. riser pipe. This is nothing more than a special 

foot ell with a curved pocket to it which allows the water 

to flow to the low point and be drawn off through a vacuun 

trap. 

The velocity of the steam will sweep the water before it 

with a moderate elevation of vertical pipe. A good rule 

to determine how much rise we may have without putting in 

an entrainer and a drain is as follows: If the rise is not 

greater than 12 diameters of the pipe, the velocity will 

sweep the water over with it. In this case we would 

have 12 X 20-in. = 240/12 = 20 ft., but we have a rise 

of 34 ft. therefore we must put in the entrainer and drain. 

This is not shown on the drawing. The drain from the en- 

trainer will have to be trapped off in such a manner as to 

allow the condensate to pass off without breaking the vac- 

uum. This can be done by using a vacuum trap on this 

line. This style of trap is usually of the tilting type, 

and the arrangement is such that when the trap tilts, the 

connection with the vacuum is cut off and a steam jet 

blows the water of condensation out. A weighted check 
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valve must be used on the line to discharge, to prevent the 

breaking of vacuum, but allowing the discharge to pass off. 

The cone or condenser proper of this type of machine is 

not different from the head on what is known as the low 

lift condenser. It gets its name of “barometric condenser” 

from the elevation above the engine. As stated at the be- 

ginning it is necessary to-have the hot well in which the 

tail pipe is placed at least 34 feet below the throat of the 

condenser in order to prevent the water from sucking back 

and over into the engine. In order to keep a tight seal 

on the tail pipe, it is necessary to extend this pipe at least 

three feet below the surface of the water in the hot well. 

After the water passes from condenser to hot well it can 

overflow either to waste or to a cooling pond or tower as 

the case may be. We will discuss a cooling tower later. 

Normally the circulating water for this type of con- 

denser has to be pumped from the cold well.to the 34 ft. 

height in order to perform its function. But after the 

vacuum has been established necessarily the pump gets ad- 

vantage of the condition. Where a reciprocating 

used for this service, it simply means a throttling down of 

the pump after the vaceum has been formed. Where an 

electric driven centrifugal pump is used, it is desirable to 

select a pump that will operate under the regular condi- 

tion when the vacuum has ‘been established and since this 

type of pump is a constant speed pump, it would not have 

power enough to raise the water the required height in 

starting up the plant unless some special arrangement is 

made to take care of this extra head. This may be ac- 

complished by cutting in a bypass valve between the riser 

or injection pipe (discharge from pump) and the return 

or tail pipe from condenser. This valve should be located 

at about half way between condenser and hot well. When 

the plant is started up this valve is opened and the pump 

pump is 

discharges through it into the hot well since a partial vaeu- 
um is found, the by-pass valve is gradually closed and with 

the vacuum in the system, the pump is able to raise the water 

to the proper height in order to put the water over the throat 

of the condenser head. 

The location of this type of condenser may be at any 

convenient point with reference to the engine. Usually the 

head or condenser is placed on the outside of the building 

wall at a convenient point where the hot well and waste 

waters may be disposed of most conveniently. In order to get 

good results from an installation like this, it is imperative 

to locate the condenser head at such a point that the hot 

well may be placed directly beneath same. This is true 

because the vacuum is produced by the rapid fall of the 

water through the throat (congested part of tail pipe) and 

tail pipe, and if the hot well is located off to the side and 

bends are required, this velocity is retarded and possibly 

killed. 

The condenser for the turbine is the same as in our 

preceeding design and needs very little comment. It is 

readily seen that the design best suited is the low lift jet 

type of condenser, which as shown before is adapted to the 

class of work where the water of condensation is not to be 

saved, which condition would apply where the natural 

source of water is good for boiler feed purposes, and 

where the condensate is not required for other purposes, 

such as ice making. These conditions will be discussed later 

in a design for this particular service. 

The condenser machinery as in our preceding design is 

located in the basement which makes the engine or turbine 

room free of this type of machinery and noise. 

The pipe arrangement and specification will be dis- 

cussed in the next article, as well as the building and any 
other details that have not already been touched upon. 
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The Protection of Transformers and 
Transmission Lines 

A Survey of ek See of Protection. 
BY E. E. F. CREIGHTON, CONSULTING ENGINEER, GENERAL ELECTRIC COMPANY. 

A Discussion of Lightning Arresters and Ground 
Wires. 

T is now generally conceded that long transmission lines 
are not at the present time adequately protected against 

lightning. The demands for dependable continuous service 
have become more and more exacting and the difficulties of 

protection at the same time have brought up new factors 
for consideration. A number of problems yet remain to be 

solved, yet the situation is being handled with much more 
intelligence as regards practical considerations than at 

only a very few years back, for the destruction caused by 

lightning is now being given considerable study. As a pro- 

tection against lightning at the present time, the aluminum 

electrolytic arrester is considered most efficient and is most 

used where the apparatus to be protected or the severity 

of conditions justify the expense of installation. In other 

cases the multi-gap arrester seems to fit in, especially in dis- 

tribution work at around 2300 volts. In what follows a 

review of some of the conditions of protection is given, the 

information being abstracted from a paper presented by 

Mr. Creighton at the recent Chicago convention of the 

National Electric Light Association. 

The improvement in protection of lighting transformers 

has come from recognition of the necessity of placing a 

lightning arrester at each transformer in order to get a 

high degree of protection. A perfect arrester situated a 

few poles distant from a transformer will give compara- 

tively little protection to the transformer because the po- 

tentials from lightning are usually very concentrated and 

localized. With the requirements of a lightning arrester 

at each transformer, there naturally arises the necessity 

of an installation of arresters at less cost than is given by 

the standard multi-gap arrester in a wooden box. At the 

same time it is desirable to make the arrester equally ef- 

ficient in protection, and stable against self-destruction. 

Naturally, all these factors cannot be obtained in their 

fullest. This endeavor to lessen the cost has led to the 

development of a self-housed, self-contained arrester known 

in the trade as a compression chamber lightning arrester. 

In this arrester the high resistance shunt has been dis- 

earded and more gaps have been put in series than were 

formerly used with the standard multi-gap arresters. This 

greater number of gaps gives better are extinguishing 

qualities to the arrester. If it were not for the addition 

of an antenne around the greater number of gaps, the 

spark potential would be increased. The employment of the 

antenne, however, permits the use of double the number of 

gaps without any increase in the spark potential. This 

statement applies to a frequency of 60 cycles. The ar- 

rester is actually more sensitive to discharges at high fre- 

quency than at 60 cycles. 

ALUMINUM LIGHTNING ARRESTERS. 

All the technical conditions of design of aluminum ar- 

resters have warranted the use of charging resistances and 

spring clips for the horn gaps on all arresters, just as they 

have been used on arresters designed for cable circuits. 
Keeping down costs has lead to a compromise which elimi- 
nated the use of charging resistances in most of the in- 
stallations of aluminum lightning arresters during the past 
few years. A careful study of the conditions has revealed 
the fact that the charging resistance is a good investment. 
Aluminum arresters which have had their films dissolved 
due to one of several conditions, have failed, not during 

lightning storms, but during the re-formation of the films. 

The qualities which make the aluminum arrester a good dis- 

charger for lightning, make it also take a heavy current if 

the films are not in good condition. Although the num- 

ber of troubles with aluminum lightning arresters is pro- 

portionately small, practically all these troubles have taken 

place during the charging. Since the aluminum cell is a 

condenser, it is possible to place in series with it a resis- 

tance of considerable value, and still not prevent the ar- 

rester from taking its full charging potential. This solves 
the problem of limiting the charging current to a reason- 

‘ably small value, even although the films are badly dissolv- 

ed; and of safeguarding the arrester against the destruc- 

tive effects of heavy dynamic current. Even for an ex- 

pert there is no outward appearance of the arrester by 

which he ean tell the condition of the films before the cir- 

cuit is closed. If charging resistances are used the op- 
erator can feel perfect security in closing the circuit, in 

that the resistances will carry the whole current of the ar- 

rester cireuit for a brief time without damage to them- 

selves. Furthermore, in terms of a popular expression, the 

arrester is thus made more nearly “fool-proof.” 
Where the films are out of condition, and the arrester 

takes initially a heavy current rush, the are at the horns 

becomes undesirable. Any kind of an are in a current tends 

to set up oscillations. For this reason, spring clips are 

used at the horn gaps, which eut out the are during charg- 

ing of the aluminum arresters. With metallic contract 

across the ‘horns, the wave shape of the current in the ar- 

rester circuit is similar to the wave shape of current in 

any short length of idle transmission cireuit. By the use 

of these clips, and a suitable charging resistance, dis- 

turbanees in parallel telephone wires can be reduced to a 

very small fraction of the disturbances that are set up 

without their use. 

Due to the natural operation of the lightning arrester 

there is no appreciable wear of the aluminum plates or 

electrolyte even after several years of operation. Up to 

January, 1912, an electrolyte was used in which a fungus 

erew. As a result of this fungus growth, vinegar was 

formed in the electrolyte which decreased its value in that 

it hastened the dissolution of the film on the aluminum 

plate. Since January, 1912, electrolyte has been in use 

which is fungus proof. This electrolyte has been under 

observation for three years, and from all indications is 
serviceable for a great many years more. With this means 

of preventing the only appreciable deterioration in the 

| 
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aluminum arrester, it seems desirable not to dismantle ar- 

resters at intervals, as has formerly been recommended. In 

dismantling an arrester there is the possibility of wetting 

the supporting sticks, and thus introducing a spot of weak 

insulation in the stack of cones. A sufficiently satisfactory 

and more economical means of investigating the condition 

of an arrester is found in the use of an ammeter to meas- 

ure the charging current. So long as this charging current 

does not exceed one-half ampere at 60 cycles, and one- 

quarter ampere at 25 cycles, one may rest assured that the 

aluminum films are in good condition. A convenient method 

of applying this ammeter to the arrester tanks has been 

devised. This consists of using an ammeter mounted on 

a wooden stick, the end of which earries two clips that slide 

into a jack. 

EARTH CONNECTIONS. 

All experience continues to confirm the use of earth 

pipes consisting of ordinary pipes driven into the ground 

as far as convenient, and the earth around the pipe 

thoroughly salted down. In driving a pipe eight feet deep, 

it is usually more convenient to drive a short piece of a 

larger size down four feet and withdraw it, and then place 

the longer piece in the hole, which brings its top within 

the striking height of a sledge. The question often arises, 

why put salt around the pipes? The fact of the matter is 

that practically the whole of the resistance of the earth 

connection lies in the immediate neighborhood of the earth 

pipe. The resistance decreases with the amount of mois- 

ture around the pipe, and with the conductivity of that 

moisture. The endurance to withstand continuous cur- 

rent through the earth connection also depends upon the 

amount of moisture around the pipe. Furthermore, in 

eases where the pipes have been dried out, it is desirable to 

have some material in the neighborhood of the pipe which 

will naturally attract moisture from the surrounding re- 

gion. This feature of absorbing and holding moisture, 

technically known as “deliquesent,” is a property of many 

of the salts. Ordinary table salt, sodium chloride, has this 

property to a considerable degree, and is a good conductor 

of electricity. Calcium chloride is one of the most used 

materials for absorbing moisture, especially from gases. It 

has a much higher attraction for moisture than ordinary 

table salt, although its cost is somewhat higher. There are 

no fancy, expensive kinds of earth connections which are 

any better than an ordinary iron pipe combined with im- 

prisoned moisture held by natural salts. Where an earth 

connection is intended to carry heavy dynamic current, as 

for example, at the neutral of a grounded generator, the na- 

ture of the problem is not changed. It is simply necessary 

to add sufficient area to carry the maximum dynamic cur- 

rent without reaching the density of current which will dry 

out the earth around the pipe. In such a ease it is usually 

desirable to feed in salt water from time to time in order 
to keep such earth pipes thoroughly soaked. The use of sev- 

eral earth pipes at a distance of six feet or more apart, to 

reduce the earth resistance, is now a well-known practice. 

The chemical action of the salts in wearing out iron pipes 

is sometimes mentioned as an argument against the use of 

salt. In a number of test samples it was found that the 

corroding action of the salt on the pipe was of negligible 

value even after a number of years of use. Even under 

the worst condition of corrosion, it is better to permit it 

and have a good earth connection than to preserve the 

metal against corrosion by keeping it dry and having, con- 

tinuously, a very poor earth connection. 

OVERHEAD GROUND WIRES AS AN UNSOLVED PROBLEM. 
Little by little the last few problems in the protection 

of apparatus are being solved. This work is being done 

by the manufacturers of electrical apparatus. The pros- 

pects are bright for reaching, in the near future, the condi- 

tion of insulation and protection in transformers and gen- 

erators such that nothing but negligence will cause dam- 

age to the apparatus. All conditions of protection are at 

‘present so much better in stations than they are on the lines 

that interruptions are almost invariably due to damage 

to some point on the transmission line. It has been patent 

for a number years that the protection of lines is not be- 

ing sufficiently studied to produce a suitable engineering ad- 

vanecement. No single company has been willing to ex- 

pend the money to obtain the apparatus and the rarely 

developed talent for the investigation of lightning phe- 

nomena on transmission lines. As a matter of fact there 

have been no devices made as yet which will give accurate 

information regarding the localization and distribution of 

lighting: potentials along a line. There is required for 

this primarily a recorder which would simultaneously and 

quickly record the discharge of electricity at or near many 

insulators. One part of the outfit necessary to study the 

efficiency of overhead ground wires is now to be found in 

the device called the “multi-recorder.” There are still 

lacking the necessary interest and co-operation among 

transmission systems to organize a scientific attack on this 

problem. 

The recently developed possibility of making accurate 

studies of the value of overhead ground wires is earnestly 

brought to the attention of the members of the Association. 

Many thousands of dollars are being invested every year in 

overhead ground wires. There is little doubt that where they 

have been installed they have been of sufficient value to 

warrant their cost. There are, however, many places where 

the conditions of installation do not warrant the use of the 

overhead ground wire. For example, in the case of 2300- 

volt lines on wooden cross-arms situated inside the limits 

of a city. At the other extreme, there are probably many 

places where the use of several overhead ground wires would 

be fully justified. Expenditures for constructions are made 

somewhere blindly, and no attempt is being made at the 

present time to get a technically correct solution of this 

problem. 

The methods used in testing various shells and insu- 

lators should include the following: Method A. This is the 

usual method of test for either one piece or multipart insu- 

lators. The plan consists in immersing the head of the 

insulator in water up to the depth of the threading. Con- 

nections are then made. Method B. This is a regular test 

for multipart insulators and consists in separately testing 

each piece, exactly the same as the whole is testec in 

Method A. Method C. This is a dry test, and is a test of 

the whole insulator, whether one piece or multipart. 

Strain insulators are usually tested (Method C) by using 

a metal tube passed through the insulator as one terminal 

and a chain or wire around the wire groove, as the other 

terminal. 

Wall insulators are usually tested (Method C) by pass- 

ing a metal rod through the insulator and applying a metal 

strap around the outside of the point providec for the 

panel. 
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Methods of Locating Opens and Grounds on 
Series Arc Circuits 

(Contributed Exclusively to ExzcrricaL ENGINEERING). 

BY JAMES M. PURCELL, 

HE essential linue troubles that are encountered in the 

operation of series are cireuits are pen circuits and 

grounds. The effect of an open is obvious. When an open 

is discovered at the station, the first thing to do is to eut 

the faulty circuit out of commission. The line may be 

Gown in the street, which is often the case with this trou- 

ble and when such is the ease, it is a serious menace to life 

and property. The voltage of the line, which on a fully 

‘ loaded fifty light cireuit is generally about four thousand 

volts, on an open circuit reaches a value sometimes fifty per 

cent in excess of this, or around 6,000 volts. 

Grounds, while not of so serious a nature at first, are of 

enough importance to warrant the immediate attention of 

the trouble man. Fig. 1 represents an are circuit with a 

ground at C, This single ground by itself is not dangerous, 

neither does it interfere with the proper operation of the 

system. But should the are wire come in contact with some 

low tension wire in its long route through the streets, a 

disastrous fire or a bad accident might happen. Again, re- 

ferring to Fig. 1, another ground might come on at D. If 

both of these grounds were heavy ones, then all of the 

lamps between TI) and C€ would be out. Another danger 

which might arise from two heavy grounds is the damage 

that could be done to these series incandescent lights that 

might be connected in the loop, A BC D. In this case the 

grounds might short cireuit a considerable portion of the 

circuit and the instantaneous current values might be such 

as to burn up the lamp. This may in some cases be as 

high as 10 amperes. An accident parallel to the above con- 

dition happened within’ the writer’s experience, in which 

seven or eight 100 watt, 7.5 amp. lamps were destroyed. 

Partial grounds at D and C, by acting as an resistance in 
‘multiple with loop D C seriously hamper the proper opera- 

tion of the lamps and effect their light. 

To the writer’s knowledge there is no method using the 

ordinary commercial instruments for locating (from the 

plant) a break in an are cireuit. This must be done on the 

outside, by the trouble man. This may be done in three 

ways. (1) By the use of a testing magneto; (2) by the use 

of a suitable testing cireuit and interrupter in series and 

a testing coil and telephone receiver in the hands of a 

trouble man; (3) by means of a suitable testing circuit 

connected to a damaged cireuit and a lamp bank, with the 

trouble man. The first two methods will not be considered, 

the first being unreliable, and the second involving the use 

of two or three pieces of apparatus. The third method has 

been successfully used by the writer, and is as follows: 

A low voltage, say, 220 volts, is connected at the station to 

the line at B and to the ground as in Fig, 1. The trouble 

man goes to the middle point of the cireuit as at H, and 

attaches his test lamps (2-110 volt lamps) between the line 

and the ground. Knowing the terminal to which the testing 

circuit at the station is connected (which is the right hand 

wire leaving the station) the lighting of the test lamps 

indicates, as can be readily seen, that the break is between 

E and B. He then goes to the middle point of this sec- 

tion, as at F and getting no light, knows that the open is 

between F and E. By repeating this halving of the de- 

fective section each time, he will quickly locate the trouble. 

In the location of grounds, the magneto and testing 

cireuit as used in the tests for opens may be used. Re- 

ferring to Fig. 2, a ground may develop at H. The test is 

connected as in the previous case, one end to the cir- 

cuit, the other to the ground and the trouble man starts 

at the middle point as before. At any point between H 

and A the test lamp will light, but as soon as the ground H 

is between the tester and A, the lamps will remain dark. 

The circuit will have been completed from the ground at H 

to the ground at G. 

There are other methods used in locating grounds, using 

the high tension voltage of the are system, but most of 

them involve some danger. One method uses a num- 

ber of incandescent lamps connected in series and to the 

ground. Full voltage is impressed on the grounded cir- 

euit and a flexible cord which is attached to one side of 

the line and the other end moved along the bank of lamps 

until the lamps are burning at full brilliancy. The voltage 

across the lamp in the outside circuit being known by 

counting the number of incandescents, the location of the 

ground may be determined. This is illustrated in Wigasas 

Another high tension method is to ground one end of the 

cireuit and then impress normal potential on the ‘line. A 

number of lights, between the line ground and the station 

will not light and the ground ean thus be located. ‘This is 

not to be recommended however. 

The high tension method as mentioned and used by the 

writer, enables the ground to be located while the cireult 

is in normal operation, and requires only the instruments 

that are found on a modern are switch board. The plani 

in which the above method has been used has ten 100 
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light, 2 cireuit are panels mounted on pipe frame-work 

side by side. In addition to the plug switches each panel 

has testing plugs, which are connected with voltmeter and 

ground detector by means of a test bus running in the rear, 

the length of the ten panels. In Fig. 4 is shown a wiring 

diagram of a panel. 

The back plug contacts at A and B are connected to the 

testing or voltmeter bus, while the front contacts are con- 

nected to the line. A special plug as illustrated in Fig. 4 

is constructed of a fibre tube, through which a wire is run. 

This wire terminates in a copper cap on the end of the 

fibre tube, on the other end to the ground through a flexible 

wire. Line voltage is first taken by inserting the regular 

testing plugs at A and B, and the reading noted. The 

special testing plug is inserted at A and the regular plug at 

B. This will give the voltage between B terminal cross 

the lamps to ground at C. This reading we will call (b). 

Another reading may be taken now, reversing the plugs 

which we will call (a). If the sum of the readings (a) 

and (b) equals the line voltage then an indication is given 

that the test will be correct. The line resistance being small 
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the drop will be composed of the drop across the lamps. 

Knowing the drop across each lamp, the distance from the 

station will be proportional to these two readings. 

HixamMpir. A fifty light 7.5 a. ¢ are cireuit shows a 

line voltage reading of 4000 volts. The reading (a) is 1600 

volts and (b) equals 2250. The sum of these two readings 

is 3850 volts, which is near enough to be a check on our 

test. Now each lamp takes approximately 75 volts. Then 

the ground @ will be 1600/75 equals 21 lamps distant, count- 

ing from-4 or 2250/75 counting from B. 

Some Problems Met by an Electrical 
Troubleman 

(Contributed Exclusively to Electrical Engineering ) 

BY J. A. HORTON. 

Section 1. A Discussion of Causes and Solutions 
of Various Troubles in Electrical Equipment. 

CCASIONS sometimes arise for changing the ratings of 

direct current generators and motors, that is, a change 

of the windings to suit new voltage conditions that will call 

for a different current to correspond to a given horsepower 

rating. In changing from 500 volts to 250 volts or from 250 

volts to 125 volts, or vice versa, or in making any change 

wherein the voltage before or after the change is an exact 

number of times that after or before the change, respect- 

ively, the winding modifications required may be compara- 

tively simple. In going from 250 volts to 125 volts or from 

500 volts to 250 volts, ordinarily only the armature need 

be rewound, because where the machine has more than one 

field coil, the desired field coil modification can be secured 

by changing the shunt field coil connections from plain series 

to parallel or to series-parallel as the case may require. 

Thus two coils in parallel across 125 volts, would give the 

same magnetization as two coils in series across 250 volts. 

The point to be made here is, that in passing from a 

given current rating to a higher current rating, the current 

carrying capacity of parts other than the winding, should 
not be overlooked. In passing from a lower to a higher 

voltage rating, the matter of insulation of the increased 

voltage is important. In passing to a lower voltage rating, 

however, the current is increased correspondingly and the 

connecting cables and brushes may be unable to carry the 

increased current corresponding to full power rating of the 

machine in question. The matter of increasing the current 

carrying capacity of the cables is a simple one, but to in- 

crease the capacity of the brushes, larger brush-holders may 

be required and there may not be sufficient room on the 

commutator to accommodate them. Where 125 is the volt- 

age after the change or where the load to which the machine 

is to be subjected, is a constant one, the brush capacity prob- 

lem may be solved by the substitution of copper brushes for 

carbon ones, assuming the latter to have been used, as is 

generally the case on machines operating at voltage exceed- 

ing 125 volts. Of course if the machine is to be used as a 

motor to operate in both directions, copper brushes may 

not be considered, unless special measures are taken to pro- 

vide for tipping the brushes for the rotation direction de- 

sired. 

Another point sometimes overlooking, which has caused 

trouble, is the series field capacity of compound machines. 

This proposition may be looked after either by connecting 

the series coils in parallel or in series-parallel, to give the re- 

quired current capacity increase, or by discarding the series 
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windings and operating the machine as a shunt machine. 

Finally, in the cases of shunt or compound generators, if 

the shunt coils were connected in series before the change 

and are connected in parallel or in series-parallel, after the 

change, it will be necessary to inerease the current carrying 

capacity of the field rheostat, because the total exciting cur- 

rent has been increased. Failure to consider these points 

has caused expense and, in some eases, disappointment. 

Another Common Oversight. __ ; 
Where direct current generators bought at different times 

and, perhaps, from different makers, are to be run in par- 

allel, it is natural to expect that they will not share the total 

load as proportionally as will generators bought at the 
same time and from the same maker, because in the first 

case, their characteristics are different. However, assuming 

similar characteristics and an equalizer of ample cross sec- 

tion, equalization will not even then be satisfactory, unless 

heed is paid to the requirement that the series field resistance 

of each machine be inversely proportional to its capacity. 

It must be remembered that series field resistance includes 
not only the resistance of the series field winding itself, but 

of the cable that connects that winding through the switch 

to the bus bar. Wiring contractors and customers who in- 

stall their own machines, often overlook this point and then 

wonder what the trouble may be when one machine takes 

more than its share of the load. Two machines exactly 

similar in all respects will take equal loads if their con- 

necting cables are of the same length. If one machine is 

further from the switchboard than the other its connecting 

cables must be made correspondingly larger, in order to 

keep their effective series field resistance equal. If the ma- 

chines are of different sizes and are at different distances 

from the switch board and the resistances of the series field 

windings are unknown and eannot be conveniently de- 

termined, it may be necessary after installation, when a 

load can be applied, to get equalization experimentally. 

Helping Radiation in Motors and Generators. 
Generators and motors may be of open or of enclosed 

construction. The former construction is adapted to service 

in which the unit is not subjected to conducting dusts and 

vapors or to drippings and rain. The latter may be used 

anywhere, but they cost more, because for a given rating, 

they must be heavier than the corresponding open unit. 

Purchasers often buy the open type because it is cheaper, 

box it in or build a house around it, if conditions demand this 

procedure, and then wonder why the machine heats. In 

many cases housing produces no bad results because the unit 

does not happen to run anywhere near its full load. In 

eases of full load or of overload, however, trouble brews 

because the heat generated can not get away and the tem- 

perature runs up to the danger point. An instance was 

noted where a 300 Kw. generator operating in a paper mill, 

was enclosed in a house but little larger than the generator 

and switchboard and with the door of which kept closed, 

the insulation was almost boiling. Cutting of windows in 

one side of the coop near the bottom and in the other side 

near the top, decreased the temperature 20 degrees C. In 

another case, a motor in the top of a tinned roof elevator 

was boxed in for fire protection. A few more days would 

have brought the fire. A 10-inch hole in the top of the box 

and another in the bottom, relieved the situation. Finally, 

an enclosed motor known to be overloaded, was heating so 

badly that it was almost impossible to keep oil in the bear- 

ings. The work was important, so water was piped from 
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a dam and sprayed upon the motor to save it until it could 

be replaced with a larger one. 

A Peculiar Symptom. 
One of my inspection clients claimed that a 3-horse- 

power direet current motor, operating a washing machine 

in his bottling works, was gradually losing its speed, there- 

by slowing down the whole train of operations and decreas- 
ing the output of the plant. A test of the motor seemed 

to show that the voltage, current, commutation, tempera- 

ture, sound and speed were all normal. ‘Tests were then 

made on the motors of the devices immediately preceding 

and following the washer in the work train, to make sure 
that speed increase there had not made the washer motor 

appear slow by comparison. As the client was not satis- 

fied that his own imagination was entirely responsible, he 

asked the inspector to call on Sunday, when everything 

was shut down, so that the motor could be taken apart 

without interrupting the service. It proved unnecessary 

to disassemble the machine, because on taking speed again, 

with everything quiet, the inspector noticed that the act of 

pressing the speed counter against the end of the armature 

shaft, raised the pitch of the commutator noise a full tone, 

corresponding to an armature speed change of about 300 

rpm. While the commutator was perfectly smooth to the hand 

and to the eye, and did not give a sign of a spark (it car- 

ried about half load), the mica actually was slightly high, 

thereby introducing resistance into the armature circuit. 

The effect of shoving the armature over with the speed 

counter, was to bring new commutator surface under the 
brushes. This eut out the mica-air film under the brushes 

and raised the speed. 

Trade Tricks. 

Direct current generators and motors of the commutating 

pole type, are generally shipped by the makers, with the 

brush holder rocker-arm doweled in the position in which 

it is to be operated. On non-commutating pole machines, 

corresponding marks on the rocker-arm and on the bearing 

housing end, indicate the rocker-arm position corresponding 

to no load neutral. Under other load conditions, some ma- 

chines will operate satisfactorily, with the brushes on the 

no load neutral and other machines may require that the 

brushes be shifted forward or backward according as the 

machine is used as a motor or as a generator. In any ease, 

the finding of the best brush position is a matter of rock- 

ing the brushes to the non-sparking point. An inspector 

was invited to look at a large motor that had never been 

right “sinee the strike.’ The brushes sparked badly and 

reasonable shifting did no good. Resistance, polarity and 

insulation of fields and the brush count were checked and 

found correct. From an operator’s remark that the ma- 

chine was much “slower than it used to be,” the inspector 

concluded to further investigate brush conditions. The the- 

oretical neutral was determined by following a conductor 

from the slot to the commutator bar and on shifting the 

brushes accordingly, commutation was perfect. It seems 

that all brush holders had been turned around because the 

armature rotation had been reversed. The original operator 

knew of this and had shifted the brushes back to the old 
marks before he left. Anyone familiar with the particular 
make of motor would have noticed this at once, as it was, a 
half day was spent testing. 

Trouble With Solenoid Brake Coils. 
The current taken by a direct current magnet depends 



Novemser, 1913. ELECTRICAL ENGINEERING 489 
(Formerly Southern Electrician) 

upon the resistance of the winding and upon the voltage 

applied to it. In the case of an alternating current mag- 

net, the current depends also upon the self-induetion of the 

coil and the self-induetion in turn depends upon the reluet- 

ance of the magnetic circuit of which the movable magnet 
armature is a part. Ordinarily when a hoist is operating, 

the brake coil is energized, the brake shoes are held clear 

of the brake wheel, the armature mates closely with the 

magnet and the reluctance of the magnetic cireuit formed 

by the magnet and the armature is very low. Under this 

condition, the self-induction is high and the current through 

the coil is small. The instant the current is interrupted in 

the hoist motor, however, it is also interrupted in the brake 

coil and either gravity or a spring applies the brake. 

This is an economical arrangement, because the brake 

coil then takes current only during the duty cycle and then 

the current is a minimum. When current is applied to the 

hoist motor, current applied to the brake coil the instant 

before, energizes the coil and releases the brake. At this 

time the armature is removed from the magnet a distance 

depending upon how well the brake adjustménts are main- 

tained. With this air gap in the magnetic circuit, the re- 

luetance is high, the self-induction is low and the first im- 

pulse of current is several times the value that the current 

will have with the armature closed upon the magnet. For 

example, a coil that ordinarily takes a current of 6 amperes 

may admit a momentary current of 30 amperes under nor- 

mal conditions, and may admit a current of 50 or 60 

amperes if the air gap in release position is not kept ad- 

justed at standard value. Within certain limits of shoe 
wear and pin wear an alternating current solenoid brake 

outfit will not indicate a need of adjustment by any evi- 

dent action or want of action. The fact that excessive wear 

may greatly increase the distance through which the magnet 

must attract the armature, does not materially affect the 

promptness with which the armature is drawn to the mag- 

net, because, owing to the large air gap, hence great re- 

luetanee and small counter emf. of the coil, the current in- 

creases in a measure sufficient to keep the attracting force 

almost constant. Therefore, within certain limits, the only 

way to check the condition of a lot of solenoid brakes is by 

inspection. The penalty of lax inspection is a lot of roasted 

solenoid brake coils. 

About the first symptom of brake coils weakened by 

roasted insulation, is their failure to release the brakes 

promptly. If the voltage then falls below normal the 

brakes won’t release at all, and this means that not only 
is the hoist motor required to operate with the brake applied, 

but that at all the voltages a certain amount below normal, 

the brake coils are taking current corresponding to a large 

air gap, so that the abuse becomes accumulative. The 

safety of the brake coils depends upon the gap closing as 

soon as the controller is advanced to an operating position. 

If the voltage is insufficient to provide current enough to 

lift the armature, ultimate burn-out of coils is assured, 

although they may be of liberal design. 

Valuation of Public Service Properties 
A Discusison From Standpoints of Public Service Commissions and Investorse 

BY L. R. NASH. 

ITH the increase in number and the extension of the 

field of public service commissions, the various hear- 

ings on rates and other public service investigations, more 

and more attention has been paid to the determination of the 

value of properties employee by public service corporations. 

The value of these properties have figured most in the as- 

sessment of taxes, determination of rates, fixing prices for 

sale or purehase and the limitation of security issues. In 

all appraisals one of two viewpoints have been taken— 

namely, a determination of the original cost of the property 

or the cost of reproducing it at the present time. In most 

eases the former cost is most equitable, as it represents 

more nearly the assets of the company from a physical 

standpoint when a suitable amount is allowed for depre- 

ciation. 

In discussing the various factors entering into the valu- 

ation of any property, Mr. L. R. Nash, of the Stone & 

Webster organization, in a recent issue of the New York 

Commercial, has the following to say: Having determined 

the cost of the existing physical property, the question of 

its depreciation must be considered in determining present 

value. While some authorities believe that, for purposes 

of rate making at least, there should be no reduction in 

value on account of depreciation so long as the property can 

be operated and its customers served at one hundred per 

cent efficiency, it is more commonly held that deductions 

should be made for visible deterioration. 

The argument in favor of depreciated values may be 
summarized as follows: A property is supposed to earn 
a reasonable return upon its fair value in addition to its 
operating expenses, taxes and a suitable allowance for 
depreciation. If the property depreciates,as is bound to 
happen to some extent under the best of management, its 
depreciated or present value together with the accumulat- 
ed depreciation fund would equal the value when new. 
After replacements of worn-out elements have been made 
from the depreciation fund, the increased present value, 
together with the balance of the depreciation fund, would 
still equal the value when new, this latter condition con- 
tinuing indefinitely. If, with adequate earnings, no pro- 
vision is made for depreciation, and all profit is distributed 
to the owners of the property in the form of dividends at 
unusually high rates, the excess in dividends should be con- 
sidered as a portion of the investment returned in advance, 
leaving a balance reduced to the extent of the accumulated 
depreciation, which in turn is measured by the difference 
between present value and value new. 

The values so far discussed are bare physical costs 
representing what may be called inventory value or struc- 
tural cost, the latter term being used herein. This by no 

means represents the total value of the physical property. 

No work of importance should be undertaken without care- 
fully prepared plans, specifications and engineering advice. 
Skilled and general supervison of the construction work 
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is also usually advisable. Insurance against fire and acci- 

dents during construction is a wise precaution. Interest must 

be paid on construction funds during the construction 

period, and brokers are entitled to a fee for furnishing 

these funds from the sale of the company’s securities. Taxes 

must also be paid on real estate and other property from 

the date of purchase. Most well-developed public service 

properties are the resnlt of gradual development under 

which construction costs are greater than if the complete 

property were assembled at one time. In the latter case a 

general contractor usually assumes responsibility for the 

entire work, charging a percentage on all sub-contracts. Ii 

is therefore the custom of many appraisers to figure the 

structural cost with wholesale unit prices, and to add a per- 

centage for either “piece meal” construction or contractor’s 

profits. Finally, it is always found that inventories of 

property are more or less incomplete and difficulties en- 

countered in construction are hidden, leading to low values 

which must be corrected by an added percentage of con- 

tingencies. All these elements, usually expressed as percent- 

ages of the structural cost, are definite and essential factors 

in the assembling of the physical property without which 

it would be incomplete. 

One further element only remains to be considered to 

determine the fair value of the property. It is variously 

styled good will, going value, earning value, development 

cost, ete. Up to this point we have considered the physical 

property with its necesary “overhead” charges and the or- 

ganization of a corporation to own and operate it. So far 

it has only potential business value. It is merely a collection 

of inert physical elements with a suitable legal status and 

capacity to perform certain functions. It must not only 

offer its wares, but demonstrate that they are reliable, 

suited to the needs of prospective customers and worth the 

price asked for them before it can claim stability as a 

business enterprise or security as an investment. It is gen- 

erally recognized that this transformation from potential 

to kinetic usefulness involves costs to which, from the above 

description, the terms going value and good will might 

logically be applied. 

The first step to be taken with a duly incorporated and 

constructed public utility is the assembling of a suitable 

operating organization, each part skilled in its particular 

duties and properly co-ordinating with all other parts. In 

spite of most active commercial work, a profitable business is 

very rarely secured at once. Its development may not only 

be slow but in some communities it may depend upon a 

growth of the community which the utility itself must 

foster. 

It is, however, in many cases unquestionably a public 

benefit that transportation and other public service be ex- 

tended into territory which for some time may be unprofit- 

able. When and how shall the deficit be paid? The old, 

conventional way was to allow the public service rates to 

remain undisturbed with growing business until profits had 

exceeded normal returns on the growing investment suffi- 

cient to wipe out the early deficits. But before this happy 

time has arrived some aggressive citizen or public service 

commission sees apparent exorbitant profits from a public 

monopoly, and the balance of the unredeemed deficit may 

be lost. 

Even if the company is allowed to make up its deficit in 

full, the aggresive citizen, although he may not appreciate 

it, still has a real grievance. He is helping to pay in a com- 

paratively few years the entire cost of the necessary devel- 

opment of the community. Such injustice, as it may fairly 

be called, is avoided by allowing the public utility to cap- 

italize its losses during the development period, the com- 

munity then paying at any one time only a fair return upon 

the total losses. 

It thus appears that while development cost is lagrely 

ineurred in putting a business originally upon its feet, it 

may continue for a much longer period. It is broadly con- 

tended that, where any public utility is established with the 
approval of the comunity, and economically constructed and 

operated without obvious lack of business judgment in the 

ability of the community in the long run to support it at 

reasonable rates, the community is bound to see that in the 

long run the utility gets a fair return upon its investment, 

whether this investment be in property or in losses in its 

business, 

The matter of inventories and unit costs has been briefly 

but sufficiently considered. The allowances which are neces- 

sary for “overhead” charges need further definition. The 

first element to be considered is contingencies, because it 

represents additional physical property, and might properly 

be classed with such property rather than as an overhead 

charge. Depending upon the thoroughness in preparation 

of inventories and examination of the property for ab- 

normal construction conditions, it is customary to allow 

from 5 per cent to 10 per cent. In estimates of cost of 

reproduction an allowance of 10 per cent is commonly made 

for general contractor’s profit. If the actual original cost 

of the property is to be estimated, contractor’s profit would 

ordinarily be approprated on only a part, but the balanee, 

constructed “piecemea!,” should be figured with unit prices 

at least 10 per cent higher. For engineering and supervision 

it is most common to allow 5 per cent, although a higher 

percentage is sometimes considered necessary. Some au- 

thorities exclude engineering charges, in part at least, from 

certain equipment such as rolling stock. Liability and fire 

insurance and taxes during construction are of minor im- 

portance, and commonly grouped in authoritative cases with 

other items. They may amount to approximately 1 per cent. 

The requirements for interest during construction depend 

upon the time required to complete the work under estimate. 

An average allowance is 5 per cent. It-is customary to 

employ brokers in connection with the issue and sale of 

securities covering the project. Their fees for such services 

may be from 2 per cent to 10 per cent, or more, depending 

upon the attractiveness of the issues and the risks and re- 

sponsibilities assumed. The percentages above discussed 

should be successively added to the structural cost. 

There is less consistency in the provision made in ap- 

praisals for the intangible e’ements, including the prelim- 

inary organization and promotion costs. They are very 

largely ignored by some authorities, and given very consid- 

erable value by others. From 2 per cent to 5 per ceut is 

not uncommon, and more has oceasionally been allowed. 

There is still less agreement with reference to development 

costs. Apparently the lack of full understanding as to 

what is properly included under this heading is responsible 

in some measure for this situation. It also appears from a 

review of authoritive cases that some distinction is made 

with respect to the purposes of the valuation. The corrts 
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have held in a number of cases of sale or purehase that the 

value of “good will” was from 10 pez cent to 25 per cent 

of the cost of reproduction. A careful study by ecompetert 

eugineers of the actual losses inensved in developing the 

business of a number of public utility companies has shown 

that they agree very closely with an average of 30 per cent 

of the cost of reproduction. 

It will be of interest to consider the aggregate of all the 

above overhead charges as compared with the structural 

cost. The successive addition of the percentages applying 

to the physical property gives a cost of reproduction from 

129 per cent to 158 per cent of the structural cost. The 

further addition of percentages connected with the organ- 

ization of the company gives totals of 131 per cent to 163 

per cent of the structural cost. The final addition of per- 

centages to cover development costs gives an undepreciated 

fair value from 141 per cent to 188 per cent of the struc- 

tural costs. It thus appears that it is by no means incon- 

ceivable that such fair value in certain cases may be double 

the structural cost if development costs are fully considered. 

As has already been suggested, for purposes of property 

taxation or bond issue, the physical elements and their 

overhead percentages only are ordinarily considered. In 

rare eases, all elements which enter into the fair value 

should be included. For purposes of purchase or sale the 

fair value will be considered in connection with original 

cost, capitalization, present earning power, future prospects 

and other factors familiar to the investor. 

There remains to be considered in some detail the pro- 

eedure in rate eases, which are becoming more and more 

common with the establishment of public service commis- 

sions. The principle established by these regulating bodies 

is that rates should be no higher than are necessary to yield 

a fair return to the owners of the properties, any increase 

in profits being followed: by corresponding rate reductions. 

The more conservative method of regulation may be more 

specifically described as follows: A company may charge 

only such rates as will provide for necessary operating ex- 

penses, including full maintenance of the property, taxes, 

a proper allowance for depreciation, and a reasonable re- 

turn upon the fair value of the property. The important 

questions involved are as follows: 1. What is a proper 

depreciation allowance? 2. What is a reasonable return? 

3. What is the fair value of a property? 

The subject of depreciation presents unusual eomplea- 

tions. We are confronted with a complex factor in depre- 

ciation which has been aptly styled “functional deprecia- 

tion” as distinct from the better understood “physical de- 

preciation.” 

It is recognized, for rate making purposes, that earnings 

should be sufficient to provide fully for the replacement of 

physical elements at the end of their useful life ane for ex- 

traordinary repairs during that life. What, with our pres- 

ent light, shall be set aside for this purpose? It is the 

custom of many companies to retain not less than 10 per 

cent of their gross earnings before dividends are declared, or 

to retain from 20 per cent to 25 per cent for depreciation 

and maintenance together. Another and more accurate 

method is to set aside a certain percentage of the cost of 

the physical property, either as a whole or by applying suit- 

able varying percentages to different groups of elements. 

The rate of return to be allowed on the value of the 
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property varies with the location and character of the 

business. The basis from which it is determined is logically 

the rate charged by banks in the local field for secured 

loans. The return on public service investments should be 

enough higher than this rate to compensate for lesser 

security of both principal and return on account of possible 

unwise municipal or other restrictions, competition, and 

other adverse influences. It is generally believed that an 

exclusive or indeterminate franchise which insures freedom 

from competition, justifies a lower rate of return than other- 

wise, and therefore permits lower rates to the public. Also 

that even under these conditions a rate of 2 per cent higher 

than prevailing bank rates is justifiable and essential to 

secure the capital necessary to satisfactorily conduct and 

expand the business. Commissions have approved rates of 

return of 7 per cent and 8 per cent under non-competitive 

conditions, and opposing experts have agreed that 10 per 

cent was not excessive in cases where competitive sentiment 

prevailed in a community although competition might not 

actually exist. 

The question of the fair value of the property, to whiea 

rates of return as above discussed shall be applied, has been 

already considered. It may be assumed that present or 

depreciated value is that approved by a majority of au- 

thorities, but that such value should not be used unless 

depreciation ‘has been earned or unless unearned deprecia- 

tion and other losses have been included in development 

costs. The depreciated value of well-maintained utilities is 

normally between 75 per cent and 85 per cent of the cost of 

reproduction. 

After assuming in any specifie rate case a suitable rate 

of return upon the fair value of the property, determining 

depreciation requirements and adding operating expenses 
and taxes, the total amount which may be earned is ob- 
tained. If this is less than actual earnings, suitable redue- 
tions in rates are justifiable. If, on the other hand, the 
total is greater than the actual earnings, an inerease in 
rates would be equally appropriate. 

No reference has been made above to the inclusion of 
franchise values in appraisals, other than to provide for 
the bare costs of acquiring them among the organization 
expenses. While in some appraisals large values have been 
allowed for franchises, it has been very generally held that 
all such rights, freely granted by the public, are not prop- 
erly capitalized. If, on the other hand, franchises are 
actually sold by municipalities, the price paid by the eom- 

" pany is a proper part of the fair value of the property. 
Franchises freely granted are often the subject of taxation. 
The determination of a franchise value for such purposes 
is sometimes required. In a few states the procedure is 
defined by law, in others it is largely a matter of guess 
work. In most cases there is some recognition of the so- - 
called net earning rule, which, as defined by the New York 
courts, may be briefly stated as follows: Deduct from gross 
earnings, operating expenses including .maintenance and 
depreciation, and a reasonable return on the value of tan- 
gible property devoted to public uses, the balance eapital- 
ized at a fair rate giving the franchise value. It will at 
once be seen that under strict commission rate regulation 
the franchise value would be substantially equal to the over- 
head charges not directly applicable to the physical 
property. 
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Atlantic City Convention of American 
ElecGric Railway Association 

At Atlantie City, N. J., the convention city of the north 

and east, the American Electric Railway Association during 

the week of Oct. 13 to 17, held its 32d convention, which, 

let it be known, was one that truly dug into the problems 

of the industry and laid bare as never before their internes 

for careful and thoughtful consideration. The address of 

President George EK. Harries, of Louisville, Ky., will go 

down in the association’s records as a masterpiece on current 

work and problems in the electric railway field. It set the 

pace for the discussion of facts regarding development 

work in the future and the precarious conditions that 

now exist on account of new difficulties. Fired by his 

remarks and words of encouragement, other problems were 

attacked in a like manner, with the result that the eonven- 

tion record is a mass of useful suggestions and details by 

men of large interests and responsibility as well as num- 

bers of managers and engineers who through experience in 

railway work are in a position to contribute much of value 

to the average electric railway official and engineer. 

The American Electric Railway Association, made up 

of 401 member companies and 2,997 individual members, 

is now a wonderfully well organized body, as the nature of 

its work slightly hinted at above, clearly proves. It is the 

parent of five other affiliated and allied associations, the 

Engineering Association, Accountant’s Association, Claim 

Agents’ Association, Transportation and Traffic Associa- 

tion and Manufacturers’ Association, each taking up mat- 

ters pertaining generally to electric railway management 

and operation. ach association has its own organization 

and its own convention program, so that the individual 

interests of the members of so large and influencial a body 

are best conserved and matters vital to the different branches 

of the industry best presented and discussed. As an indi- 

cation of the interest taken in the convention, it is only 

necessary to state that the present convention was attended 

by over 3,100 members and guests. 

In what follows a report of the Engineering Association 

only will be given in full. It is believed that our readers 

who are interested in the proceedings of the other associa- 

tions will do well to secure all other papers from the secre- 

tary of the parent body, or perhaps a more practical thing 

would be to secure the copies of the daily edition of our 

worthy contemporary in the electric railway field, the 

Electric Railway Journal, of dates Oct. 14 to 17 inclusive. 

The work this publication contributes to the convention 

delegates and other readers as well, by covering in a com- 

plete manner every item of convention interest, is one most 

liberal and again indicative of the spirit that exists in pro- 

moting the interests of the association. 

PRESIDENT GEORGE H. HARRIES’ ADDRESS. 

The annual address of the president of the American 

Association opened with remarks of encouragement in re- 

gard to the future trend of the electric railway business. 

These remarks were tempered, however, with statements 

referring to some of the difficulties which have been en- 

countered in the electric railway field thus far, as well as 

some of the problems yet to be solved. Considerable em- 

phasis was laid upon the fare situation and it made plain 

‘that some method must be devised of increasing the reve- 

nue from same. President Harries said: “Never was 

public transportation so cheap or of such excellence as it 

is now. Never has desire to render the maximum of service 

for the minimum of cost been more sincere or effective. 

Never has there been so much of expensive comfort for 

the patron or so much costly discomfort for the company.” 

He urged that the members look the financial situation 

squarely in the face in order that the supreme question 

of an unyielding fare be dealt with properly. 

In reference to the serious question of fare, he quoted 

James D. Mortimer, president of the Milwaukee Electric 

Railway & Light Co., on the nickel zone system. It seemed 

to be the opinion of this authority that the solution of the 

difficulties presented is in the fixing of single fare limits at 

the present limits and arranging some system of fares out- 

side this area that will permit the collection of additional 

fares proportioned to the distance traveled in the other 

zones. He believes that the nickel is too large a sum to 

charge for the short distance outside the inner zone that 

many passengers ride. The smallest practicable zone best 

suited to the conditions that exist today seems to be one 

mile, and expedieney seems to justify a charge not in ex- 

cess of two cents for a ride across such a zone with an 

additional two cents for each mile ride across other mile 

zones surrounding the city zone. These remarks quoted 

from Mr. Mortimer were followed by an explanation of 

the Bureau of Fare Research which is to secure valuable 

data over a period of three years. 

President Harries commented especially on publicity 

work, advising that it take the form. of local work done in 

educating eivie bodies, chambers of commerce, regulating 

commissions and the public generally. He emphasized 

further the importance of official representation at the 

National capitol to keep in touch with legislative, executive 

and judicial projects and acts that concern common earriers. 

He mentioned this on account of the fact that the Interstate 

Commerce Commission is engaged in the preliminary plan- 

ning of federal valuation of interstate properties and the 

methods adopted by the commission will be of as much 

importance to interstate companies as those whose opera- 

tion crosses state boundaries, for the final rulings of the 

national commission will ultimately govern the practice of 
all state regulatory bodies. 

The latter part of Mr. Harries’ address was devoted to 

the convention program and the work of the different asso- 

ciations. 

OFFICERS OF THE AMERICAN ASSOCIATION. 

The officers of the American Association elected at At- 
lantie City: President, Charles M. Black, vice-president of 

the United Railways of San Francisco; 1st vice-president, 

C. Loomis Allen, Syracuse, N. Y.; 2nd _ vice-president, 

Charles L. Henry, Indianapolis, Ind.; 3rd vice-president, 

John A. Beeler, Denver, Colo.; 4th vice-president, L. 8S. 
Storrs, New Haven, Conn. 

Papers of Engineering Association. 

The address of President Martin Schreiber of the En- 

gineering Association was the important feature of the 

opening session of this braneh of the convention. In this 

address Mr. Schreiber pointed out that the executive com- 

mittee has instigated no radical departures from ordinary 

routine followed in the past. Standing and special com- 
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mittees now have subjects assigned to them at the first 

of the year and specific duties assigned to vice-presidents. 

He mentioned the fact that the engineering association was 
the first to take up the study of electrolysis, the investiga- 

tion now being a joint one at the request of the American 

Association. Progress has been made by the co-operation 

of the committees with other technical bodies and at least 
two specifications recommended for adoption by the associ- 
ation have been standardized by others. 

The report of the committee on standards covering mat- 
ters relative to changes in procedure for the adoption of 
standards and the preparation of the Engineering Manual 
was presented by Paul Winsor, chairman, of Boston, Mass. 
In addition to the regular work of the committee, the mat- 
ter of procedure and of the compilation of existing engi- 
neering practices of the association were taken up. The 
matter of standard forms for specifications and the publiea- 
tion of standards and recommended practices were turned 
over to a sub-committee, the work of this committee to be 
presented in book form and revised annually. These recom- 
mendations and suggestions were the result of the mid- 
year conference. The sub-committee recommended the new 
publication and suggested that it be named “Aera Engineer- 
ing Manual,” to be printed and furnished each member 
eompany and individual members. 

The report of the committee on power distribution was 
presented by G. W. Farmer, Jr., chairman, of Boston, 
Mass. This report presented specifications for rubber in- 
sulated wire and cables, the committee confining itself to 
specifications for wiring cable of not more than 2,500 
volts working pressure and two grades of compound have 
been designated. Specifications for trolley wire was con- 
sidered, in connection with certain changes in the Ameri- 
can Society of Testing Materials hard drawn wire copper 
specifications, as regards tensile strength, elongation and 
torsion covering sizes of 00, 000, and 0000 round trolley 
wire. Specifications for steel tubular and wooden trolley 
poles were also submitted. 

Overhead crossings and transmission lines for electric 
light and power systems came in for discussion, it being 
advised that the specifications presented at the 1912 con- 
ventions should be rewritten in a number of sections to in- 
clude suggested changes which met with the approval of the 
joint committees. The appendices of the report contain detail 
specifications of rubber insulated wire and cable, as well 
as for tubular steel poles, much data being in the form of 
tables. 

The report of the committee on electrolysis as pre- 
sented by Albert S. Richey, chairman of the committee, 
of Worcester, Mass., took up a general discussion of the 
corrosion of underground conductors by stray earth cur- 
rents. The subject of tests, including a potential survey, 
was thoroughly taken up, a discussion of current flow in 
pipes, and determination of amount and distribution of 
eurrent leaving underground metallie conductors. The 
method of reducing earth potentials and currents, thus 
mitigating electrolytic corrosion was also briefly touched 
upon. The report is an important one and the work of the 
committee will be decidedly useful. 

The report of the committee on block signals for elec- 
tric railways was presented by Chairman J. M. Waldron, 
of the Interurban Rapid Transit Co., New York City. This 
committee repeated its recommendations of last year, that 
for high speed interurban service, automatic signals be 
controlled by the use of continuous track circuits, and that 

expenditures be concentrated on continuous track cireuit 

control with a cheaper form of indication in preference to 
a more expensive form of signal and less reliable control. 
Signalling systems on single and double track suburban 
lines for short headways and high speed were outlined. 
The appendices to the report cover a summary of installa- 
tions of signals by different manufacturers during the past 
year, including descriptions of the apparatus. 

The report of the committee on train operation for city 
service, by Chairman H. H. Adams, of Chicago Railway 
Co., Chieago, Ill., dealt largely with the question of trans- 
portation matters as applying to the operation of two-car 
trains in city service and to the effect of train operation 
upon schedule speeds with various types of trains in serv- 
ice, comparing this with single-car operation, also effect of 
length of stop on train operation. The committee re- 
ferred especially to tests of train operation made by the 
Publie Service Railway Co., of New Jersey, since these 
tests are both complete and exhaustive. A report of these 
tests accompanied the committee’s report. The experience 
of the Pittsburg Railways Co., through its general man- 
ager, P. N. Jones, was also presented. The committee es- 
pecially recommended in regard to city service problems, 
that the operating officials of city properties give the sub- 
ject of two-car train operation serious study and attention, 
as it is the belief of the committee that a distinct saving 
is to be made by train operation during periods of the 
day over portions of a system. 

The report of the committee on train operation for in- 
terurban service, by Chairman Edwin C. Faber, of the 
Aurora, Elgin & Chicago Railways Co., Wheaton, II., 
presented information based on data received from over 
sixty companies, twenty-six of which are using train opera- 
tions to a greater or lesg extent in regular passenger sery- 
ice. Most of their roads which are operating trains in ree- 
ular service have ears equipped with multiple-unit control. 
The data secured seems to show a general tendency of elec- 
trie interurban service is to follow steam road practice, 
particularly as the density of traffic and length of haul 
increases. In regard to the saving effected in power con- 
sumption by the operation of trains, about 25 per cent of 
the roads consider there is a saving estimated at from 2 
to 25 per cent over what it would be with single cars. The 
majority, however, have never investigated nor considered 
this phase of the situation. The report is accompanied hy 
considerable data to determine the energy consumption of 
one, two and three-car trains in regular service. 

The report of the committee on buildings and structures, 
by Chairman R. H. Pinkley, of the Milwaukee Flectric 
Railway & Light Co., Milwaukee, Wis., discussed the sub- 
ject from three standpoints. First, modern car house con- 
struction; second, fire protection rules; third, general speci- 
fications and form of contracts for railway structures. 

The report of the committee on heavy electric traction, 
by Chairman E. R. Hill, of the Pennsylvania Railroad Co., 
New York City, reported its co-operation with the com- 
mittees of the American Railway Association and American 
Railway Engineering Association, in reference to clearances 
for automatic stops, but stated that no decision has been 
reached and recommended that the investigation be further 
considered. 

The report of the committee on power generation, by 
Chairman C. S. Wood, of the power department of the 
Pennylvania Railroad, Altoona, Pa., stated that from infor- 
mation collected, the committee believes that with gas en- 
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gine plants costing $90.00 per Kw., as compared with steam 

turbine plants at $50.00 per Kw., the saving in the higher 

economy of the gas engine is not sufficient to offset the ad- 

ditional fixed charges, except in cases where the cost of 

coal is from $6 to $8 per ton. The report was accompanied 

by three appendices covering the subjects of peak loads, 

poiler settings and furnace designs, automatie relays and 

distant control of valves. It was stated that the total 

cost of plant output ean be decreased with the higher rates 

of working of the boiler plant, that this cost can be re- 

duced to about one-half in the ordinary plant if the 

poilers are installed to operate at double rating during the 

peak load period. Where generators are Y connected on 

large underground systems, a further protection from shut- 

downs due to surges was recommended through grounding 

the neutral. Also to isolate the effected portion of the sys- 

tem and protect the station from shut-down, reverse cur- 

rent or reverse energy relays operated from transformers 

in the generator leads for the automatic operation of gen- 

erator oil switches should be installed. At the power 

house end of feeders, relays of the overload type with ad- 

justment for the time limit, should be used. 

The report of the committee on engineering accounting, 

by Chairman J. H. Hannah, chief engineer of the Capitol 

Traction Company, Washington, D. C., and S. B. Lasher, 

of the Republic Railroad & Light Co., New York City, pre- 

sented replies to letters sent out that show inter-departmental 

and overhead charges varying in amount from 10 per cent 

to 110 per cent. The committee stated that inasmuch as 

this matter is governed by local conditions, it does not 

justify recommendation. The committee is of the opinion, 

however, that some definite means for arriving at charges 

covering overhead expenses on construction work done by 

companies should be determined. The report took up the 

essential elements of a system of accounting on electric 

railway properties and concluded with reference to its re- 

ports of 1912, regarding subdivision of the maintenance 

and equipment account. 

The report of the committee on life of railway physical 

property, by Martin Schreiber, of the Public Service Rail- 

way Co., Newark, N. J., and R. N. Wiaallis, of the Fitch- 

burg and Leominster Street Railway Co., Fitchburg, Mass., 

showed the following conclusions of the committee: 1. That 

the basic elements that determine the life of physical prop- 

erty are, use, climatic and soil conditions, maintenance, 

inadequacy, obsolescence, the human element, public de- 

mand and earnings. 2. That it is not practical or even 

theoretically possible to assemble these several elements into 

any one form of a logical table that will apply equally 

throughout the country and on different routes or lines of 

the same system. 3. That the ultimate solution of deprecia- 

tion of railway property is insured earnings. 

The report of the committee on way matters, by Chair- 

man J. M. Larned, of the Pittsburg Railways Co., Pitts- 

burg, Pa., took up the subject of modern rail fastenings 

used on tracks where the heaviest types of electric locomo- 

tives are operated, and where the traffic is fast and frequent. 

Data for the New York Central and Hudson River Railroad 

Company’s electrie zone and that of the New York, New 

Haven & Hartford Railroad Co.’s electric zone, were pre- 

sented. The report was accompanied by three appendices 

for splice bars, for girders and high T-rails, revised specifi- 

cations for open-hearth steel girder and high T-rails and a 

brief discussion on the use of T-rails in paved streets. 

The report of the committee on equipment, by J. R. 
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Phillips, of the Pittsburg Railway Co., Pittsburg, Pa., took 

up wires and cables for car equipment, specifications for 

steel wheels, storage battery car operating data, air brake 

hose specifications, and revision of brake shoe standards. 

The report was accompanied by five appendices covering 

these points and giving an immense amount of data and 

information. The report contains 72 pages. 

At the final session, the following officers were elected 

for the coming year to have charge and direct the work of 

the Engineering Association: President, J. H. Hanna, 

Capitol Traction Co., Washington, D. C.; 1st vice-presi- 

dent, L. P. Crecelius, Cleveland, Ohio; 2nd vice-president, 

John Lindall, Boston, Mass.; 3rd vice-president, B. F. 

Wood, Altoona, Pa.; secretary and treasurer, E. B. Burritt, 

of American Association. 

Pittsburgh Convention of the Illuminating Engi- 

neering Society. 

The seventh annual convention of the Illuminating En- 

gineering Society, attended by some 500 members and 

guests, was held at Pittsburg, Pa., September 22 to 25. A 

decided interest was taken in all the papers presented and 

an enthusiastic diseussion given all the topics. In what 

follows brief abstracts of the papers and the important 

points of the discussions are given as an indication of their 

nature. The proceedings of the convention are voluminous 

and contain much valuable data. Those readers who are es- 

pecially interested in illumination will profit by a review of 

the original material as presented, which arrangement can 

be made with the association’s secretary. 

As was expected, the address of President Preston S. 

Millar, giving the present status of the art of lighting, was 

replete with valuable information. When this address is 

available for distribution, doubtless it will be in great de- 

mand. The information presented was drawn from an- 

swers to questions received from central stations, gas com: 

panies, engineers, railway companies, manufacturers and 

others interested in illuminating engineering throughout 

the United States. The subjects of intensity, direction, dif- 

fusion, color, contrast, hygiene, safety and cost, were 

touched upon. President Millar showed that the cost ot 

lighting is a small percentage of the total operating cost of 

any building. 

The report of the committee on progress surveyed par- 

tieular development in all fields of lighting and took up 

not only electric but other units. The progress of the dif- 

ferent fields of lighting were touched upon, as well as the 

nature of units and reflectors now available. Legislation 

as regards lighting was also a topic treated. 

A paper on “Incandescent Lamp Improvements,” by 

Ward Harrison and E. J. Edwards of the National Electric 

Lamp Association, Cleveland, Ohio, revealed the fact that 

the tungsten filament since 1908 has increased in strength 

more than 300 per cent and that the wire drawn filament 

has increased 40 per cent since 1911. This paper also took 

up the use of chemicals in the bulbs of recent types of 

lamps to reduce the blackening, and also discussed the use 

of the coiled filament making possible new forms of lamps, 

as well as helical filament lamps for use in small bulbs. The 

tubular and the focus types of lamps for show-ease light- 

ing were also discussed. 

The discussion brought out the fact that the useful life 

of present tungsten lamps is reached when the initial can- 

dlepower has dropped to from 65 to 72 per cent and that 

this smashing point is independent of the cost of lamps and 
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renewals, provided the lamp is operated at proper effi- 

ciency. 

“Cooling Effect of Leading-In Wires,” was the subject 

of a paper by T. H. Amrine, Harrison, N. J. The author 

presented a study of the cooling effects of leads upon the 

filaments of street series lamps as a part of a general in- 

vestigation into the effects that dimensions and material of 

lead wires and supports have on incandescent lamp design. 

For lamps having lead and filament dimensions usually 

found in street series lamps, the cooling effeets decrease with 

the inerease of lead length, with decrease in lead diameter, 

and with inerease 1 nthe thermal resistance of the material 

of leads. 
Mr. 8. G. Hibben, of Pittsburgh, Pa., presented a paper 

entitled, “Modern Practice in Street Railway Illumination,” 

in which he pointed out that up to the present time, street 

ear lighting has been done inefficiently with bare carbon 

filament lamps. Four standard tungsten lamps are now on 

the market with suitably designed downward reflecting 

shades, enabling the energy cost for lighting to be cut in 

half and allowing an inerease in useful light of more than 

8@ per cent. The economical and scientific hght.ag of street 

cars 1s now being rapidly developed. Tungsten lamps 

in 94 and 56 watts rating, seems to be the most economical 

sizes for street car use. The discussion brought out the 

fact that it is preferable to use two 56 watt lamps on two 

circuits, rather than 94 watt lamps on one, as shadows are 

less objectionable where there are more lamps. 

“The Psychological Values of Light, Shade, Form and 

Color,” by D. F. P. Lewis, of Buffalo, N. Y., was the sub- 

ject of a paper taking up a physical study of hghting and 

the effect upon the eye. 

by C. E. Ferree, of Bryn Mawr, Pa., on “The Efficiency of 

the Eye Under Different Systems of Illumination, and the 

Effect of Variations of Distribution and Intensity,” was 

read, which contained information on experiments described 

at the Brussel Congress on School Hygiene held during the 

latter part of August. 

“Some Theoretical Considerations of Light Production,” 

by W. A. Darrah, of Pittsburgh, Pa., was the subject of a 

paper discussing some of the inherent limitations of various 

electric illuminants and discussing briefly the effects of these 

limitations upon progress in the art of illumination. 

“Current Developments in the Manufacture of Incan- 

descent Lamps,” was next taken up by John W. Howell, of 

Harrison, N. J. The author pointed out that the difficulty 
in the manufacture of incandescent lamps with a thin fila- 

ment is their breakage and with a thick filament, the black- 

ening of the bulb. The fragility feature has been over- 

come by using ductile tungsten filaments and the blacken- 

ing by means of so-called “vacuum getters.” He stated 

that the life depends upon the specific consumption at which 

the lamp operates. The “half-watt” lamp recently intro- 

duced was commented upon and a three ampere, 0.6 watt 

per candle lamp giving about 500 candlepower, and a 20 

ampere, 110-volt, 2,200-watt lamp giving 5,000 candlepower 

exhibited. The latter is the. largest candlepower incandes- 

cent unit ever produced. In the discussion of this paper, 

the developments in are lamps were taken up and considera- 

ble improvements shown in the various lamps, as well as 

other improvements which are possible. 

The Neon-Tube lamp was the subject of a paper by 

George Claude, of Boulogne, France, the inventor of the 

lamp. The author showed how the red light of the Neon 

lamp is corrected by the use of mercury tubes placed near 

Following Dr. Lewis’ paper, one: 

the Neon tubes, producing an agreeable illumination at a 

total consumption of from 0.8 to 0.9 watts per candle. 

The difficulties in producing the Neon lamp were outlined 

in some detail. 

Following the above paper, one was presented by W. A. 

D. Evans, of Hoboken, N. J., on “The Mereury-Vapor 

Quartz Lamp.” The author explained the difference be- 

tween the standard mercury-vapor tube lamp and the quartz 

mereury-vapor lamp, giving figures and facts on the char- 

acteristics of the quartz type and the construction of the 

burners. The color of light from the quartz lamp is simi- 
lar to that of the tube lamp with a certain amount of red 
added, giving a closer approximation to daylight. Experi- 
ments are now under way to determine the availability of 
this lamp where sunlight is essential, such as for bleaching 
of cotton and vegetable fabrics, testing of permanency of 
colors, and photographic work. 

The subject of church lighting was presented by two pa- 
pers, one by R. B. Ely on “Church Lighting Proper,” and 
one by Edwin F. Kingsbury on “Experiments in the Illum- 
ination of a Sunday School Room With Gas.” The author 
of the first paper recommended 0.3 to 2.5 watts per square 
foot as good illumination for churehes and that the ratio of 
illumination between the chancel and the main portions of 
the church should be about two to one, There is a tendency 
in favor of indirect lighting or concealed direct lighting for 
churches, the direct system, however, has been generally 
adopted, on account of lower installation and operating 
cost. Mr. Kingsbury’s paper deseribed the lighting by gas 

oF? } oz a typical Sunday school room composed of a large cen- 
tral floor with a high glass paneled ceiling and aleoves at 
the ends. The discussion brought out the fact that an in- 
tensity on the horizontal plane of .75 to 1.5 foot-candles is 
satisfactory for churches and Sunday school rooms when 
the eye is protected from glare. 

A paper on “Distinctive Store Lighting,” by Clarence L. 
Law and A. L. Powell, of Harrison, N. J., was next pre- 
sented, taking up designs of lighting in shoe stores, mil- 
linery stores, toy and candy stores, ete. Considerable data 
on dimensions, walls, ceiling and floor covering, arrange- 
ment of fittings, types of glassware, numbers and sizes of 
lamps, and general description of the appearance of each 
store were given. 

“Factory Lighting,” by M. H. Flexner and A. O. Decker, 
of Chicago, was presented through a paper. This paper 
brought out important features entering into the design and 
redesign of a lighting system for factories. The author 
stated that foreign countries have taken better illumination 
a little more seriously than America, since committees have 
been employed by the government whose duties are to study 
the effect of good and bad light from the general health 
standpoint and report methods for bettering conditions. 
The latter part of the paper gave charges for service accord- 
ing to a proposition advanced by the Commonwealth Edi- 
son Co., to introduce proper lighting in factories in the 
Chicago territory. The rental charge of 25 cents per fixture 
per month is made, allowing the customer to use either 100, 
150 or 200 watts in each fixture. At the end of a two-year 
period, this equipment becomes the property of the ecus- 
tomer and this charge is discontinued. The maintainance 
charge is paid by the consumer at 25 cents per fixture per 
month, except during the months of June, July and August. 
At the end of the two-year period, the consumer may dis- 
continue paying this charge and take care of this equip- 
ment himself. The energy charge for service is at a sched- 
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wed rate of 10 cents net per kilowatt-hour for the first 30 

hours of use of the maximum demand per month, and 5 

cents net per kilowatt hour for all energy used in excess of 

this amount. The Commonwealth Edison Co., expects to 

install 10,000 of these fixtures within the next year. The 

consumer is asked to sign a contract for a period of 24 con- 

secutive months, and after the expiration of this period, the 

wiring and fixtures become the property of the consumer. 

It is thus seen that the Commonwealth Edison Co. offers to 

install equipment at its own expense and allow the factory 

owners to pay for the equipment in installments. 

“Store Lighting,” by J. E. Philbrick, was the subject of 

a paper taking up the features of gas lighting installations 

in eight small stores. Considerable information was pre- 

sented in the form of test data and layouts. 

“Hospital Lighting,’ by William S. Kilmer, of New 

York, was the title of a paper taking up the shortcomings 

in hospital lighting. The paper treated only the lighting 

of the operating room and wards, and described practical 

fixtures for the solution of various problems. The author 

advised not less than 25 foot-candles and preferably 40 for 

operating table illumination. In the discussion following 

the paper, it was pointed out that the indirect system with 

an intensity of 10 foot-candles on the working plane for 

the operating room, has given satisfactory service since ob- 

jectionable shadows are eliminated. 

H. B. Wheeler, of Chicago, presented a paper entitled, 

“The Lighting of Show Windows.” This paper presented 

the essential features in lighting typical show windows, dis- 

cussing intensity required along the line of trim and selec- 

tion of reflectors, their spacing and methods of installa- 

tion. Considerable data on well lighted windows was 

given. 

“The Pentane Lamp as a Working Standard,” was the 

subject of a paper by E. C. Crittenden and A. H. Taylor, 

of Washington, D. C. This paper recommended the use of 

tested Pentane lamps as secondary standards of candle 

power when electric standards are not available and gives 

a detailed statement of the methods of testing followed by 

the Bureau of Standards. 

A paper on the illuminating engineering laboratory of 

the General Electrie Company was next presented by S. L. 

E. Rose. The author described the work of the company, 

beginning in 1895 when the study of illuminating problems 

was started at the Lynn works. The present laboratory, 

now located at Schenectady, having been moved from Lynn 

in 1909, is equipped to make tests of all kinds of illum- 

inants. 

“The Photo-Electrie Cell in Photomotry,” was next pre- 

sented by F. IX. Richtmyer, of Cornell University. The 

author took mp the possibilities of a photo-electrie cell for 

photometrie use, dealing principally with conditions in the 

research laboratory. Diagrams of connections and sugges- 

tions of methods for using the electrometer were also given. 

“Some Studies in Accuracy of Photometry,” was the 

subject of a paper by E. J. Edwards, and Ward Harrison, 

of Cleveland, Ohio. A number of investigations were re- 

ported in this paper, including determination of errors in 

illumination measurements and methods of obtaining and 

recording distribution data. 

“The Characteristics of Enclosing Glassware,” by V. R. 

Lansingh, Cleveland, Ohio, was the title of a paper which 

took up in a thorough manner the use of different glass- 

ware. The glassware now available was divided into two 

groups, one purely transmitting and diffusing, such as 
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ground, opal and leaded glass, the other prismatic glass 

which employs the principle of specular reflection. Photo- 

metric curves and data were given as well as other data 

showing the comparison of the different types. 

At the close of the final business session, the retiring 
president, Preston §. Millar, introduced President-Elect 

Charles O. Bond, who made an appropriate response. 

Chicago Convention of Electrical Vehicle Associa- 
tion. 

With delegates from the Pacific coast, the South, New 
England, and the Middle West, the fourth annual conven- 

tion of the Electric Vehicle Association of America, now in 

session ag this issue goes to press, promises to be not only 

the largest but the most interesting and important in the 

brief history of the organization. The convention is held 

at the Hotel La Salle, Chicago, and in addition to the busi- 
ness sessions, there has been arranged an interesting exhibit 

of the latest models of electric vehicles and the newest in 

automobile accessories. 

It is interesting to note that this association, which is 
hardly three years old, has grown to a membership of 450, 

representing the leading manufacturers of electrie vehicles, 

the electric power companies of the largest cities, the manu- 

facturers of electric vehicle supplies, members of the faculty 

of technical schools, and even the users of this type of 

vehicle. Further, during the brief history of the associa- 

tion the number of electric vehicles in operation has in- 
creased 50 per cent, an increase that is largely traceable to 

the influence of the association, through its fifty thousand 

dollar advertising campaign that is carried on each year. 

Some idea of the work that will be accomplished may 

be had from the program of the two days’ session. Arthur 

Williams, of New York, in his presidential address, will tell 

in detail the work that has been accomplished and what the 

association aims to do in the future. A member of the 

Baker Vehicle Company will speak on, “Electric Vehicle 

Salesmanship;” a representative of Gimbel Brothers’ New 

York store will tell “Why We Adopted the Electric Vehi- 

cle.” EF. E. Whitney, of Philadelphia, will report on “Elec- 

tric Vehicle Tires,” and “The Charging of Storage Batteries 

in Unattended Garages,” will be the subject of a paper by 

M. R. Berry. ‘The Merchant, the Central Station and the 

Electric Truck,” will be the subject of a paper by F. Nelson 

Carle, advertismg manager of the General Vehicle Com- 

pany. E. §S. Callahan, of the National Electrie Light Asso- 

ciation, will talk on “Co-operation Between Electric Manu- 

facturers and Central Stations.” The effect of the electric 

vehicle on insurance rates will be explained by a member of 

the Philadelphia Board of Fire Underwriters. Other speak- 

ers will be Hayden E'ames and Ralph Temple. 

There will be dinners for the delegates, special enter- 

tainment at the hotel and trips about the éity for the pur- 

pose of studying electrie vehicle operating conditions, the 

traffic regulations and the garage system of Chicago. It is 

expected that two hundred of the delegates will come from 

New York and Boston alone, for whom special trains have 

been chartered. 

New York Electrical Show. 
The New York Electrical Exposition and Motor Show 

opened October 15, to remain open until October 25, some 

day or so after this issue goes to press. The exposition 

was held at the Grand Central Palace, and this year over 

100 exhibits are shown. Special lighting arrangements 
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are provided, both inside and outside the Palace, and twin 
flaming are lamps installed in the vicinity of the Palace, 

a distance of five blocks between 42nd and 47th streets. 
The exhibits of the Agricultural, Commerce and Labor, 

Navy, Army and Treasury departments of the government 

and those of the New York, Brooklyn and Yonkers central 

station companies are of particular interest. The New 

York Edison Company’s exhibit includes an electric farm 

displaying electrically operated incubators and numerous 

motor-driven devices. Other displays include an electrically 

equipped laundry, and a method of showing patrons the 

relative light-giving qualities of electrie lamps. 

The exhibit of the Brooklyn Edison Electrie Mluminating 

Co., shows a $49 house wiring plan; a demonstration ar- 

ranged to show what 10 cents worth of electricity will do 

when used with any of the modern lighting, heating, or 

cooking devices, and another portion shows small motors 
for household use. 

The United Electrie Light & Power Co., has a model 

electric grill room, where food is served to guests, prepared 

in an electrie kitchen where model electric household de- 

vices are displayed in operation. A cheap house wiring 

plan is also displayed. 

The New York and Queens Electric Light & Power Co.’s 

display is intended to interest manufacturers through show- 

ing views of successful plants and factory sites in their 
territory. 

The Yonkers Electric Light & Power Co. exhibits nu- 

merous pictures of attractive homes, using electric service 

in every possible form. Since this is a suburban town, the 

display interests all types of customers. 

The displays are spread over three floors of the Grand 

Central Palace and are both extensive and small, as seemed 

to be desirable. 

New York Convention of Association of Iron and 

Steel Electrical Engineers. 

During the last week of September the Association of 

Iron and Steel Electrical Engineers held its seventh annual 

convention, at New York City. This organization now has 

a membership of 253, and is working out important prob- 

lems in connection with the electrical end of the iron and 

steel industry. Papers on the following topics were pre- 

sented and discussed. 

“The Selection and Operation of Carbon Brushes,” by 

W. P. Poynton, of W. T. Teaudron Co., dealt with carbon 

brush manufacture and operation from 1895 to date. Much 

information was given on conditions met in practice. Al- 

ternating current and direct current magnet control was 

presented in a paper by M. A. Whiting, of the General 

Electric Company, control problems of machines operating 

- under different conditions, and illustrations of characteristic 

eurves of motors and generators in rolling-mill service being 

shown. “Direct-Current Turbo-Generators,’ by H. A. 

Rapelye, of the Westinghouse Electric & Mfg. Co., was the 

subject of a paper which discussed design of turbo-generator 

units, the speed conditions under which they best operate 

and the use of the helical reduction gear with the floating 

frame construction. 

The committee on standardization, E. D. Egan, chair- 

man, brought up for discussion the specifications for elec- 
trical mill equipment. Securing high-speed production 

seemed to be the trend of improvement-desired and recom- 

mendations were approved which would aid in reducing 

troubles in operation and perfecting designs of mill appar- 

atus. To work out physical details of such apparatus is not 

the work of the committee, but rather securing of favorable 
results therefrom. “Developments in Switching Devices for 

Power Circuits,” a paper by T. H. Mahoney, of the West- 

inghouse Electric & Mfg. Co., took up progress in design 

of cireuit-breakers, and air-break switches. “The Design 

and Use of Lifting Magnets,” was discussed in a paper by 

B, E. Fernow, Jr. A comparison of circular and bipolar 

types of lifting magnets was given, showing the circular 

magnet to have the advantage of efficiency when handling 

pig-iron and scrap. Little trouble is now experienced with 

this apparatus, such being confined to wear of current- 

carrying Jeads and mechanical details. 

“The Mereury-Vapor Quartz Lamp,” was the title of a 

paper by W. A. D. Evans, which took up the design and 

operation of this lamp. The data given showed that the 

220-volt type operates at from $4.00 to $5.50 per 1,000 

hours. Lamps placed about 38 feet high on 80-foot centers 

give good illumination. ‘Present Status of Electrical Drive 

for Main Rolls,” a paper by Brent Wiley, presented data 

as to character and capacity of electrically operated mills in 

Europe and America. He showed that motor operation 

compares favorably and has advantages over steam-engine 

drive as regards cost of operation and efficiency. It was 

stated that roll breaking had been reduced 90 per cent in 

several mills through installation of motor drive on main 

rolls, graphic instruments connected thereto showing undue 

friction and wrong sections in rolling. 

The progress report on illumination presented by Ward 

Harrison and H. H. Maydrick, showed striking progress in 

the use of the tungsten lamp for mill illumination and the 

falling off in carbon ares, other ares and carbon inecan- 

descent lamps. The authors stated that the use of obsolete 

units yet in operation 1s costing the plants of the associa- 

tion’s membership over $1,000,000 annually. It is estimated 

that 24,000 kilowatts of carbon are and incandescent lamps 

are in operation in 76 plants. The new one-half watt tung- 

sten lamp was recommended for future lighting installa- 

tions. 

“Variable Speed Drives,” was the subject of a paper by 

K. A. Pauly, of Schenectady. Adjustable speed control of. 

induction moters as well as advantage of variable-speed 

motor drive for main rolls of mills were topics taken up. 

“The Present Status of the Electric Furnace,” by Wilfred 

Sykes, wag a paper reviewing are and induction types of 

furnaces. Data was given for electric furnace operation in 

Germany and United States from 1908 to 1912. “Herring- 

bone Gears for Steel Mills,” was the subject of a paper by 

P. C. Day. Operating characteristics were discussed and 

the use of overhung piniong and gears discouraged. High 

ratios were advised where necessary, a speed of 1,500 linear 

feet per minute being desirable, although for open gears 

3,000 feet per minute is practicable. 

The following officers were elected: EH. W. Friedlender, 

president; O. R. Jones, first vice-president; R. Tscheutscher, 

second vice-president; W. T. Snyder, secretary; James Bar- 

rett, treasurer. 

CORRECTIONS. In the article by Alan Bright in the 

October issue, the following errors should be noted: In 

next to the last line of the first column on page 422, the 

word “magnetic” should be “magnetite.” In Table 1, the 

typical width of the street at Dayton, Ohio, should read 50 

feet 3 inches instead of 50 to 3 feet. In the eighth line of 

the first column of page 425, the word “throughout” should 

be inserted after the word “structure.’””—Ed. 
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New Business Methods and Results 
Representing Interests of Central Station, Electrical Jobbers, Dealers and Contractors. 

Es 

Current Topics and Events in Central Station Fields. 
The Wisconsin Railroad Commission, the publie service 

commission of the state, has now been in operation for five 

years. In a recent address Chairman John H. Roemer 

points out some of the ways in which service has been im- 

proved, rates adjusted, and the standing of the various 

utilities put upon a better basis. No small share of these 

results has been made possible through the enforcement of 

better accounting methods. The municipal plants, which, 

under the provisions of the Wisconsin law are under the 

jurisdiction of the commission, were the greatest offenders 

along this line, many of the accounts being hopelessly 

jumbled. Some of them rather resented the apparent inter- 

ference, but there can be no doubt but that the changes have 

been beneficial. 

One large corporation, which was operating with a very 

badly mixed and discriminatory rate schedule, was compelled 

by the commission to adopt scientific rates. They estimated 

a reduction of revenue amounting to $30,000 per annum. 

To their surprise after the rates were readjusted the busi- 

ness grew so rapidly that within two years they applied to 

the commission for permission to make a further reduction! 

This bears out the statement already made in these columns, 

that diseriminatory rates attract unprofitable and drive away 

profitable business. 

The Wiscosin commission hag proven to the City of Muil- 

waukee that they ean save $50,000 per annum by buying their 

current instead of spending a million and a half in erecting 

a plant in which to manufacture it. The commission points 

out not only the saving in investment charges but also the 

fact that the central station ean operate at higher efficiency. 

Electricity is no longer a luxury. This is settled. It is 

rapidly becoming a necessity to rich and poor alike. In a 

western mining camp, out of 23 shacks or cabins, 19 were 

found to be wired and using current. In Altoona, Pa., 

hundreds of the cheapest houses, occupied largely by for- 

eigners, laborers, railroad employees, and artisans, are 

wired for electric light. The work was done in a substantial 

way, with arrangements for time payments, and the current 

supplied through excess indicators. 

The new store of the Filene Company in Boston, requires 

about 500 Kw. for its illumination. Indirect lighting pre- 

vails. Aggressive lighting companies are now renting lamps 

and fixtures. In Houston, Texas, a merchant can rent a 

250 watt tungsten lamp complete with fixtures and globe 

or shade for 40 cents per month. 

An electric road vehicle has made another record by 

making a cross country run of 258 miles in 13.5 hours. The 

average speed was 19 miles per hour. ‘Several short “boosts” 

only were given the battery. 

At the recent A. I. EK. E. convention, Mr. P. M. Lincoln 

brought out some interesting facts pro and con on the sub- 

ject of the central station vs. the isolated plant. The ad- 

vantages of lower investment cost in proportion to the 

or 

capacity, lower operating costs in proportion to the output, 

and greater diversity factor, were balanced against the 

greater distribution expense of the central station, as well 

as the use of the exhaust steam by the isolated plant owners. 

The newest thing in decorative lighting is to be seen in 

front of the Continental and Commonwealth Bank, in Chi- 

cago. Four handsome lanterns, each containing a quartz 

lamp with its characteristic tinted light, are installed. The 

lighting is excellent and the effect very striking. 

In Baltimore there are 50,000 Hp. in motors on the 
company’s lines, but—there are 400 isolated plants with 

76,000 Hip. yet in operation. 

Special Central Station Loads. 
In previous issues we have considered some of the 

principal factors which affect the general efficiency of 

central station service and have also considered the condi- 

tions under which various loads may be profitable or un- 

profitable. In the present number we discuss the commer- 

cial methods in use for securing certain classes of busi- 

ness which may be considered more or less special, or at 

least of unusual interest. 

The ordinary load of the central station may be rather 

definitely divided into residence lighting, commercial light- 

ing, and power business. The Reidenes lighting load was 

first developed and for a number of years many central 

stations depended almost wholly upon it for their revenue. 

The: load factor of this business in the beginning was 

quite poor, but has been slowly but surely increasing 

through the use of light over longer hours, as well as by 

the introduction of irons, and other current-consuming de- 

vices, until a (diversified) load factor of 20 to 25 per cent 

is considered well within possibility. 

Commercial lighting business considered alone, is not 

as desirable as residence lighting. The diversity factor is 

higher, and the peak overlaps the winter residence lighting 

peak. The hours of use are short, except in certain depart- 

ments of large stores. The load factor of this business is 

also gradually improved by the use of signs, window display, 

and also by the addition of late hour business, such as moy- 

ing picture shows, and the like. 
The characteristics of mixed power business are now 

pretty well defined. Such business consists of the ordinary 

run of factory service, elevators, small pumps, ventilating 

fans, and motors for hundreds of different uses. While 

this business is often regarded as being off peak, this is 

not wholly the ease, especially during the winter season, and 

power business in general has a lower factor than might 

be supposed, running from 25 to 40 per cent, while under 

the most favorable conditions rarely exceeding 50 per cent, 

except in those cases where power is required during both 

day and night. 
There are, however, certain loads procurable by the 

central station which utilize the capacity of the machinery 

at times when it would otherwise be idle, and thus make 

for more efficient production of current. Other loads, while 
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not off-peak, yet prove to be valuable additions to the gen- 

eral power and lighting load, because of involving long 

hours of use, the effect being to raise the station load factor. 

Some loads are off-peak because of the season, others be- 

eause of their strictly daylight application, others because 

the hours of use ean be controlled. In the first class may 

be considered the lighting of amusement parks, the supply- 

ing of service to the owners of isolated plants who prefer 

to shut them down during the summer when steam is not 

needed, and to a certain extent refrigeration service. Some 

suggestions in regard to this business were given in the 

April, 1913, number, in the consideration of “Profitable 

Summer Loads,” and will therefore not be given extended 

comment here. 

The application of electric power to laundries has so 

far not been very encouraging. Laundries require large 

quantities of steam and hot water, and unless the central 

station can undertake to supply these as well as the 

power required, it cannot as a rule make them a favorable 

proposition. Where the laundry adjoins or is quite close to 

the central station, the taking over of the entire lighting, 

heating and power requirements of the laundry is entirely 

feasible. However, the development of the electric ironing 

load in the summer is entirely profitable for both parties. 

Current can be sold for this purpose as low as 21% or 3 

eents in most cases without any investment for additional 

equipment, and the greater comfort and speed in doing the 

work is of distinct advantage to the laundry proprietor. 

Refrigeration, while largely dependent on the season as 

to amount, is yet somewhat in use at all periods of the 

year. However, it is possible to remove it entirely from 

the peak, due to the fact that enough “cold” can be stored 

up, if it be permitted to use such an unscientific expression, 

to last for two or three hours. The advantages of purchas- 

ing refrigeration instead of ice are quite evident. The cus- 

tomer secures a lower as well as a more uniform tempera- 

ture, there is no bother connected with loading up the 

boxes with ice, and it is cleaner and more sanitary in every 

way. Most companies supply such business at their or- 

dinary power rates, and yet find it is profitable at even 

lower figures, since the fixed charges are almost eliminated. 

One customer who had been paying an ice bill of $500 per 

year now obtains refrigeration for from $3.00 to $30.00 

per month, or a total of $162.00 per year. The rate in this 
case is 4 cents. 

Besides the supply of current to private plants, there is 

always the opportunity of taking over the entire load of 

ice plants where one exists in the town. The advantages 

to both are apparent. The ice company necessarily has 

machinery which is used to its full capacity only during 

three or four of the summer months, at just which time 

the central station is running the lightest. In fact, the 

advantage of combining the two kinds of business is so 

apparent that many Southern companies, essentially cen- 

tral station companies, have the word “Ice” as part of their 

corporate name. The advantage of corporate union may not 

be so eminent, but there is no question but that the power 

required for an ice plant should come from the central 
station. 

There are a number of industries which afford profitable 

loads for the lighting company by reason of being carried 

almost exclusively by daylight, and therefore are off-peak. 

Such loads are those of stone yards, brick yards, gravel 

pits, quarries, ete. These can be connected on about the 

same basis as the refrigeration load, although some allow- 

ance should be made for their usually scattered location. 

Another wide and rapidly increasing field is the charging of 

electric vehicles. However, since it is planned to devote one 

or two entire numbers in the early future to this subject, 

we will refer to it only at this time. 

As additions to the general power load, perhaps none is 

of greater importance than the supplying of current to a 

municipality for pumping water. It is an entirely dependa- 

ble load, rather heavier in summer, and can be made strictly 
off-peak, since all the pumping necessary can be done in 

from 12 to 18 hours, except in case of emergency, such as 

fire, in which case arrangements for an extra charge should 

be made. A small town cannot do its pumping by steam as 

cheaply as by electricity. Small steam pumps are inefficient, 

and require a good deal of attention. Electrically driven 

pumps require very little attendance, and the expense of 

boilers and firemen are eliminated. In a small plant the 

pumps may even be started and stopped by remote control 

by an employe at the power house, doing away with practi- 

eally all attention at the pumping station. 

The rates for this service are sometimes given on a basis 
of Kw.-hr., and sometimes on the basis of water pumped. 

We know of one case in which a rate of 3 cents per Kw.-hr. 

with a 30 Hp., 3-phase motor saved the municipality from 
50 to 60 per cent of the former expense when using a gaso- 

line engine. In Duluth, Minn., payment is made on a slid- 

ing seale, and varies from $5.50 to $6.50 per million gallons. 

In this case the records show an actual return of about 444 

cents per Kw.-hr. The pumpage is about 10 million gallons 

per day, and the yearly revenue from this business is over 

$18,000 per year. In comparison we may consider a small 

town in Nebraska, in which the cost of doing the pumping 

electrically is 5 cents per 1,000 gallons. 
Similar to this business is the furnishing of power for 

irrigation. Until recently one naturally connected irriga- 

tion with conditions in desert places, but now even in what 

we are accustomed to think of as fertile sections, market 

gardeners are beginning to appreciate the great increase in 

productiveness by judicious irrigation. Many, in fact most 

of these trucking sections, are located in close proximity 

to large cities where they could be easily reached by the 

distribution network of a central station. While this busi- 

ness is as yet almost entirely undeveloped, it will pay in- 
vestigation. 

Another central station opportunity is the taking over 

of the electric railway load. This is now being done in 

many cases. The Third Avenue Railway Co., New York, 

purchases its entire current from the New York Edison 

Company. In Pittsburg, the Allegheny County Light Co., 
and the Pittsburg Railways Co., have a joint power house 

on Brunot’s Island. In Detroit and in Cleveland, the rail- 

ways are large purchasers of central station power. This 

arrangement is beginning to be particularly of value when 

the street railway begins to outgrow its direct current equip- 

ment and needs high tension current to feed its interurban 

lines. In such eases the central station can step in and 

supply the need and save the railway company the expense 

of additional equipment. In most eases the load factor of 

the station is improved by the addition of this load. The 

peak as a rule does not coincide, coming earlier than the 

station peak in the summer, and later in the winter. 

Industrial heating offers a number of special oppor- 

tunities. In fact, such load is practically all special. Weld- 

ing equipment is coming into limited use, with a demand 

that is large and a current consumption rather small. Later 

on, if welders begin to be used in large numbers, they will 
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be quite a profitable load, because the diversity factor will 

be high. Soldering irons and glue pots are being used a 

good deal. However, such devices as these are of most 

value in a general educational way, than for any amount 

of current that they use. We cannot say that industrial 

electric heating has reached a point where it has any es- 

pecially attractive features to offer. 

A possible exception to the above might be in the field 

of the electric blast furnace. There are a few of these in 

use throughout the country, but most of them are supplied 

from electric current generated at the mills. However, one 

central station in California is supplying a 15-ton furnace. 

The voltage required is from 60 to 80, and there are three 

750 Kw. transformers used. This furnace produces 18 

tons of best grade iron every 24 hours. The chief ad- 

vantage of the electric furnace lies in the high grade of 

metal which it is possible to produce, and in the absolute 

control which the operator can have over the temperature. 

To make this business attractive, it is necessary to offer 

current at a rate of below 2 cents per Kw.-hr. 

In general, electro-metallurgical, electro-chemical pro- 

cesses can ouly be carried on within reach of hydro-electric 

plants, where current can be generated very cheaply. Car- 

borundum, aluminum, and ealeium carbide are produced 

in the electric furnace, and in foreign countries and to some 

extent in this country, atmospheric nitrogen is being ren- 

dered available by the electric discharge. In future, no 

doubt, other such applications will be developed. 

There are other loads more or less special, or rather, 

novel, for which the live central station man should be on 

the lookout. One of these is the electrical supply for fire 

alarm systems. In one city the Gamewell system had been 

supplied with current from 80 gravity cells. The cost of 

chemicals, for the battery, amounted to $125 per year, and 

the estimated share of attendance chargeable is $200 more. 

A change was made to 110-volt D. C. supply with a small 

battery across the mains protected by a reverse current 

relay. With 44 ampere flowing, the consumption amounted 

to 500 Kw.-hrs. per year. In another. ease, with a previous 

cost of $190 per year for 29 Gamewell boxes, the energy 

supplied by a central station at 12 cents per Kw.-hr. 

amounted to only $21 per year. In this ease a 1-6 horse- 

power motor generator set was used. Probably a flat rate 

for this service to include inspection and upkeep of battery 

would make it profitable. 

Another possible load is the supplying of current for 

wireless sets. A commercial DeForest outfit for long dis- 

tance work consumes about 5 Kw. The current is measured 

by meter and special precautions have to be taken to keep 

high tension surges from burning out the meter coils. Two 

condensers connected across the line, with middle point 

grounded have been found to remedy this trouble. 

One of the latest industries of interest to the central 

station ig the utilization of a by-product, exhaust steam. 

Even if condensed, it is not possible to return to the system 

more than a fraction of the heat in exhaust steam. One 

pound of live steam at 125 pounds pressure contains 1189 

heat units. The same pound of steam after passing through 

the engine still contains at atmospheric pressure 1146 heat 

units. After being condensed, it contains only 181 heat 

units, which can be returned to the boiler, having lost 966 
heat units to the condensing water, or 80 per cent of the 

original energy in the steam. The sale of this exhaust steam 

for heating is now being practiced by a great many central 

station, and under favorable cirenmstances, is profitable bus- 

iness, with one exception. When a corporation takes out a 

franchise under which it has the privilege of supplying 

service to the public, it also takes the responsibility of ren- 

dering not only continuous service to its customers, but also 

the obligation of supplying all who apply, and in order to 

do this the exhaust steam may not always be sufficient. In 

such a case there is no alternative but to turn live steam 

into the pipes to supply the deficiency. However, ordi- 

narily, the needs of a community are met by the use of ex- 

haust steam only. There are two ways of measuring this 

service, by a flat rate based upon the number of square feet 

of radiation, or by a meter which measures the condensa- 

tion. The last method is now recognized as being the best 

for both parties. A. G. Rakestraw. 

Regulations to Prevent Accidents to Employees and 
Public. 

The management of the Rochester Railway and Light 

Company, Rochester, N. Y., is now taking active steps to 

prevent accidents. A book of rules and regulations is fur- 

nished each employe which ineludes safety suggestions to 

themselves and to others, the public included. A general 

safety committee has charge of these matters and new rules 

are issued as they suggest themselves and published in the 

company’s house organ, Gas and Electric News. ‘The fol- 

lowing rules have recently been issued: 

New REGULATIONS For LINEMEN. 

1. WEAR GLOVES. Do not handle wires carrying a po- 

tential of over 250 volts without a rubber glove on each 

hand, and do not handle any wires in proximity to wires 

carrying a potential of over 600 volts without a rubber 

glove on each hand. Gloves will be furnished by the com- 
pany and will be promptly replaced if at any time they are 

found to be defective. 

2. SECTION CUT-OUTS AND switcHEs. Foremen and 

emergency men must inform themselves as to the location of 

sectionalizing plug cut-outs and live oil switches and fuses, 

as well as the wires fed therefrom, and whenever necessary 

to open feeder circuits shall do so at such a point as to 

interfere with the service as little as possible. 

3. PROTECTIVE DEVICES. This company will provide ap- 

proved protective devices for the use of men working on 

live wires or in dangerous proximity thereto, and it shall 

be tne duty of all employees to imake the ce uditicas as safe 

as pessible before attempting any work upcen “live wires.” 

RULE FOR ALL /MPLOYEES. 

Tie following rule is not a new one, but if earefullv re- 

me:nhered and observed will certeiniy act as a great nre- 

ventive of accidents: 

REPORT DEFECTS. All employees in going to and from 

work at any point on the company’s cireuit will note de- 

fective or unsafe conditions which may be apparent on 

poles, arms, braces, pins, insulators, or wires of the com- 

pany, and report them to foreman or to superintendent at 

the nearest telephone. 

The following statements to employees in regard to this 

movement to prevent accidents, indicates the attitude of the 

company. “We know that our safety work has saved a 

good many employees from injury and perhaps death in 

the past few months. Have you ever thought of this? 

Perhaps you are one of those who have been saved from 

injury. That is why safety work pays you and your fam- 

ily. Moral: Co-operate.” 

“Investigate every accident and try to prevent an acci- 

dent occurring in like manner. Foremen ean reduce the 

number of minor accidents, if they see to it that their men 



Novempser, 1913. BHLECTRICAL ENGINEERING 501 
(Formerly Southern Electrician) 

have sufficient help white lifting heavy beams, pipes, steel, 

ete. 

their causes. 

To prevent accidents we must thoroughly understand 

Every danger point in every machine and in 

every process must be located and definitely grappled with.” 

“No employee is expected to take a chance, or run the 

risk of injuring himself or another, for the sake of saving 

time, or for any other reason.” 

This is an excellent policy and many, in fact all public 

utilities who are not issuing safety precautions, will do 

well to give the Rochester example serious thought. 

Stewart C. Irby, Manager New Business Department, Hatties- 
burg Traction Company, Hattiesburg, Miss., Describes 

New Office Building and Recent Progress. 

On the night of September 30, the new building eon- 

taining offices and sales room of the Hattiesburg Traction 

The front 

is constructed of white enamel brick and 

Company, was formal'y opened to the public. 

of the building 

provision made to illuminate it as shown in the illustra- 

tion. For this purpose fifty 60-watt frosted tungsten lamps 

New Howe or tHE HatrtiespurG Traction Company, Har- 

TIESBURG, MISS. 

are used, placed under the cornice at the top of the front 

and one side. A large sign also adds to the attractiveness 

of the front. The first floor of the building is to serve as 

a display room, with a eashier’s booth and offices for the 

new business force in the rear. The second floor is occupied 

by the executive heads of the company. On this floor an 

assembly room has also been provided with a kitchen ad- 

joining, which will be used for demonstrations of electric 

cooking. The general offices and sales room are illum- 

inated with attractive Holophane Urno-lite fixtures con- 

taining 400-watt tungsten lamps, arranged so as to give 

best possible illumination. 

The Hattiesburg Traction Company was taken over by 

the Doherty Operating Company, in September, 1911, and 

since then the entire system has been practically rebuilt. 

Instead of four second-hand ears, which the company had 

prior to that time, it now has nine strictly first-class pas- 

senger cars, with additional equipment, which will be de- 

livered before the first of the year. The ear barn now oc- 

cupies more than three times its original floor space to ac- 

commodate the added equipment. ‘The ‘power plant has 

been more than doubled by the addition of a new 1,500 Kw. 

Westinghouse turbine, and corresponding improvements 

have been made throughout the entire electrical system. 

Remarkable progress has also been made in securing a 

motor load for now nearly every industry in Hattiesburg 

is using electric drive. Two years ago there were not more 

than three electric signs in the city, while now numbers of 

considerable size are installed. Qne of the most novel slogan 

signs of the South is installed here, the gift of the Hatties- 

burg Traction Company to the city. This display was de- 

seribed in the November, 1912, issue of Electrical Engineer- 

ing. 

Mr. William F. Wallace, of Rochester Railway and Light 
Company, Rochester, N. Y., Shows How the Electric 

Sign is Used in Cooperative Boosting. 
The Chamber of Commerce of Rochester conceived the 

idea of securing from its members sufficient funds to pur- 

chase and erect at the eastern and western entrances of the 

city, strikinely beautiful and effective electric signs. One 

of these is shown in the illustration presented here. The 

New York State Railways and the state engineer donated the 

use of the land on whieh to erect the signs and the Rochester 

Railway and Light Company furnishes the current and 

maintains the signs for a period of five years without charge. 

30th signs are 50 feet high and 32 feet wide. The letters 

are the 30-inch grooved type, with a grooved border around 

the entire sign. The signs represent the Chamber of Com- 

merece slogan and contain 585, 10-watt lamps and 9, 100-watt 

lamps in each. The cost of these two signs was a little 

over $3,000 raised by subscriptions among the business men 

at $10 each. 

This arrangement is believed to be one that emphasizes 

the possibilities of cooperative effort and thereby stimulates 

activity of the latent forces within our citizenship which 

when once fully aroused will constitute an irresistab'e force 

for social, civie and commercial betterment of the city of 

Rochester and any other city that takes a similar step. 

HERE QUALITY 
DOMINATES 

Aw Execrric Sign Boostina Rocusster, N. Y. 
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W. G. Morgan, Manager New Business Department San 
Antonio Gas and Electric Company, San Antonio, 

Texas, Has Placed in Service an Immense 
Electric Sign. 

In the center of the city of San Antonio, and command- 

ing its busiest thoroughfares, there has recently been com- 

pleted and placed in service what is in all probability the 

largest electric sign, in point of dimensions, in the South. 

It stands on three immense steel towers, over 125 feet in 

height, and built from the ground up, is a framework over 

60 feet in width, which carries a beautiful spectacular elec- 

trical disp!ay. The reading matter on the sign recites the 

fact that “Leading all others, with an output of over 200,- 

000 bottles daily, Pearl Beer cannot be beaten.” 

Fic. 1. Large Exvecrric Sign Erecrep at San ANTONIO, 

TEXAS. 

The display consists of a pair of gigantic sky-rockets, 

which shoot up on either side, arching gracefully to the 

center of the sign, cross and burst, with varicolored showers 

dropping a distance of thirty-eight feet, and gradually 

dying out in lustre until they disappear completely. The 

large seal which is a replica of the Pearl Beer trademark, 

meanwhile scintillates, appearing in the form of a large 

broach studded with pearls. 

The approximate candlepower of the sign is 12,368, 

there being 3,092 Pass and Seymour 61988 receptacles re- 

quired to thoroughly illuminate all of the letters and parts, 

tungsten lamps of four eandlepower being used. To haul 

the lamps to the sign took two trips of a large two-horse 

truck and to screw them in place took two men the best part 

of two days, exclusive of placing the 1,775 Betts & Betts 

color caps, which required nearly two more days time for 

an apprentice. The receptacles alone amounted to a large 

truck load, and, if placed six inches apart in a straight line, 

would make nearly a third of a mile. 

The sign contains over two miles of wires of various 

sizes, the necessary connections requiring over 8,200 sep- 

arate soldered, taped and sealed joints. A total of 12 

Western Electric low-voltage sign transformers are used, 
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Fig. 2. FuasHer Usep WITH SIGN SHOWN IN Fie. 1. 

there being 5, 2000-watt, 2, 1500-watt, 1, 1000-watt and 4, 

500-watt sizes. These are mounted on the rear of the frame 

in such relation to the flashing mechanism as to decrease the 

amount of voltage drop and amount of copper necessary as 

much as possible. The quadruple-deck flasher, furnished 

by Betts & Betts, of New York City, stands over six feet 

long and four feet high, its cams operating at four different 

speeds. Besides this is a specially constructed dimming 

apparatus for the star showers which ingeniously decrease 

their candlepower until cut out entirely. The flasher 

weighs over 1,000 pounds, and every one of the 118 con- 

nections is properly fused at entering the flasher. 

This sign was made by the Greenwood Advertising Com- 

pany of Knoxville, Tenn., constructed and shipped com- 

plete, on the twenty-second working day after placing the 

order in the factory, and an entirely strange set of 

mechanics erected and connected same without difficulty 

from the complete information and detailed drawings fur- 

nished by the makers. 

An Electric Makes Long, Hard Run. 
At the time of the Burlington, (Vt.), convention of the 

New England section of the N. E. L. A., September 17 to 

19, Mr. E.. W. M. Bailey, general manager of the S. R. 

Bailey and Company, of Boston, Mass., made an interesting 

endurance run of 528 miles from Boston to Burlington, Vt., 
with a Bailey electric roadster, equipped with Edison bat- 

tery, covering the ‘distance in 13 hours and 35 minutes. In 

view of the difficult parts of the run as regards possible 

speed and power required, the fact that the run was made 

with no adjustments or repairs, is a convincing argument in 

favor of the electric in even severe service. The hardest 

part of the route was from Springfield, Vt., to Rutland, 

fairly mountainous, with repeated descents to valleys and 

through several places of road repairs. 

No attempt was made to run the car an extreme distance 

on one charge, such not being good touring practice and not 

necessary. The car was given a full, normal charge before 

leaving Boston. No full charge was given the battery en- 

route, but partial charges were taken at five different places 

—Fitchburg, Keene, Springfield, Rutland and Middlebury, 

at rates varying from 30 to 150 amperes. The normal 

charging rate of the battery is 37.5 amperes. The car was 

a model E Bailey roadster, equipped with 60 cells Edison 

battery of the new A-5 size. It is not a special ear, simply 

taken from service after having been run 10,700 miles dur- 

ing’ the last 11 months. 

The performance accomplished could be considerably im- 
proved by repetition. The operator had never before been 

over any part of the road beyond Concord, Mass., and had 

never visited any of the cities or towns except Fitehburg 

and Burlington. On account of these features, the run was 
a very fair and practical test of the electric and one which 

indicates most satisfactory operation of an electric vehicle. 

Novemper, 1913. 
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opinions or experiences from other readers. 

However, editors are not responsible for correctness of statements of opinion or fact in discussions. 

lished answers and discussions are paid for. 

M.S! Cn 

| Questions and Answers from Readers || 
= Readers are invited to make’ liberal use of this department for discussing questions, obtaining information, S 

Discussions and criticisms on answers to questions are solicited. 

All pub- 

oe eee: 

ACTION OF REACTANCE IN A CIRCUIT. 

Editor Electrical Engineering : 

(409) Please explain through your columns the action of 

a reactance in an alternating current circuit. What effect, 

if any, does it produce in a direct current circuit? How are 

power reactances designed and on what kind of a core are 

they mounted? Where are they located in a central station 

system? R. F. Meiderhiser. 

ELECTRIC RAILWAY BLOCK SIGNAL SYSTEM. 

Editor Electrical Engineering: 

(410) Please supply a diagram showing the nature and 

connections of a manually operated block signal system for 

a single track suburban electric line. J. H. Bingham. 

TRANSFORMER DESIGN TO SUPPRESS WAVE DISTORTIONS. 
Editor Electrical Engineering : 

(411) The writer has seen the statement that a trans- 

former designed to operate at low densities and low mag- 

netizing current has a tendency to suppress harmonies and 

wave distortions. Is this the only advantage of such design 

and the determining factor on size of core, ete? Will some 

reader explain how wave distortions are suppressed by such 

design ? Wo He 

SPACING AND ARRANGEMENT OF CONDUCTORS FOR TRANSMIS- 

SION LINE. 

Editor Electrical Engineering: 

(412) Please advise how to caleulate the inductance of a 

3-phase transmission cireuit of 6,600 volts, 60 cycles, five 

miles long when the three conductors are spaced on one 

eross-arm in a horizontal plane and when they are spaced 

two on one cross-arm and ore on a cross-arm below or with 

a triangular arrangement. Spacing of conductors 18 inches 

in horizontal plane. 750 Kw. transmitted. Size of wire 

4-0 copper. In which ease is the inductance greatest and 

at what voltages are each recommended ? W. KE. C. 

SYNCHRONIZING WITH LAMPS. 
Editor Electrical Engineering : 

(413) In synchronizing two 220 _— single-phase 

alternators, it is necessary to have either four 110-volt 
lamps in series or the lamps will burn out. This is on ac- 

count of the fact that the emf’s of the machines in some way 

combine to give as, much as 440 volts at times. I would like 
to see an explanation of this showing the voltage waves and 

how the added voltage occurs. Also I have heard it said 

that in the case of two, 220-volt, three-phase machines, the 

voltage on the synehronizing lamps will never be greater than 

220, and that only one 220 or two 110-volt lamps need be 

used. Please show voltage waves for synchronizing two, 

three-phase machines, and how 220 volts only is possible. 

Ee Cael 

COST OF GENERATING ELECTRICAL POWER. 
Editor Electrical Engineering : 

(414) In the June, 1912, issue of Electrical Engineering 

cost data was given on generating electric power in smal] 

steam plants where the exhaust steam is used a part of the 

year only for heating purposes. I have a plant of 1300 Hp 

and we use exhaust steam for feed water heating and for 

drying purposes during the summer months and for heating 

the building in winter. Oru plant is located at Baltimore, 

Md., which will give you an idea of the nature of the winter 

season. 

The temperature of our feed water entering the heater 

is 60 degrees F., at present and after leaving the heater is 

224 degrees F. The steam pressure is 125 lbs. gage. Please 

give in your columns, the cost chargeable to power when 

all the exhaust steam is used the entire year for drying pur- 

poses and heating the building. Our plant consists of one 

200 Kw., one 165 Kw and one 75 Kw generators. I would 

like to see this information appear in your next issue. 

G. T. Burch. 

Use of Shunt Resistance Multi-Gap Lightning Ar- 
resters. Ans. Ques. No. 334. 

Editor Electrical Engineering: 

There is a difference in the design and connections of 

shunt resistance multi-gap lightning arresters when used on 

a grounded Y system and on a delta and undergrounded Y 

system. The difference consists in the use of a fourth 

arrester lee between the multiplex connection and ground on 

the ungrounded systems. The reason for this is that the 

arrester is designed to have two legs between line and line. 

If one line is accidentally grounded, the full line potential is 

thrown across one leg without the fourth or ground leg. 

On a Y system with a grounded meutral, the accidental 

grounded phase causes a short cireuit of the phase and the 

arrester is relieved of the strain by the circuit breaker 

tripping. In short, the fourth or ground leg of the arrester 

is used when, for any reason, the system could be operated 
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for a short time with one phase grounded. The diagrams 

in Figs. 1 and 2 show the connections for the cases men- 

tioned above. 

Lightning Arresters for Short Distances. Ans. Ques. No. 348. 
Editor Electrical Engineering: 

The writer does not know what M. R. R. considers low 

power factors in this particular ease, but if not lower than 

75 per cent, it would seem that the Westinghouse muliti-gap, 

nonareing arrester would suit his conditions. While this 

arrester canot be recommended on cireuits of very low 

power factors, nor on 25-cycle systems on account of the 

fact that arcing cannot be easily suppressed, the arresters 

will work satisfactory within a radius of 5 miles from the 

generating station and on systems up to 500 Kw. 

W. E. White (New York). 

Transformers for Induction Motors. 
No. 347. 

Editor Electrical Engineering : 

The writer gives the following tables to supplement the 

information given by Mr. Boyle in the July issue. Table 1 

gives the voltages, both primary and secondary, of trans- 

formers usually installed on transmission systems: 
TABLE 1.—SINGLE-PHASE TRANSFORMER VOLTAGES. 

Ans. Ques. 

Voltage 110-Volt Motor. 220-Volt Motor. 

of 
Circuit Prim. Sec. Prim. Sec. 

1100 1100 122 1100 244 

2200 2200 122 2200 244 

Tables 2 and 3 give the current values of different sizes of 
induction motors and the transformer sizes best suited for 

use with these sizes. 

TABLE 2——CURRENT TAKEN BY THREE-PHASE INDUCTION 

MOTORS AT 220 VOLTS. 
HEP. of Approx. Full HP. of Approx. Full 

Motor Load Current Motor Load |Current 

1 3.2 40 50 
2 \ 6.0 80 i3) 

3 9.0 50 125 
5 14.0 75 185 

10 27.0 100 250 

15 40.0 150 370 

TABLE 3.—CAPACITIES OF TRANSFORMERS FOR INDUC- 
TION MOTORS. 

Size of Kilowatts per Transformer. 

Motor 2 Single- 3 Single- 1 Three- 

ones Phase Trans. Phase Trans. F'‘hase Trans. 

1 0.6 0.6 

2 15 1.0 2:0 

3 2.0 1.5 3.0 

5 3.0 2.0 5.0 

7% 4.0 3.0 7.5 

10 5.0 4.0 10.0 

15 7.5 5.0 15.0 

20 10.0 r(els 20.0 
30 15.0 10.0 30.0 

50 25.0 15.0 50.0 
75 40.0 25.0 75.0 

100 50.0 30.0 100.0 

Induction motors up to 5 Hip. may be started by an or- 

dinary line switch without a starter, but it must be remem- 

’ bered that in these cases sometimes as much as 4 to 5 times 

full load current is taken at starting and that the torque is 

about 1.25 times the full-load torque. 

H. B. Davis (Mo.) 

Largest Size of Motor. 
Editor Electrical Engineering: 

In the April, 1913, issue, W. C. G. asker for information 

on what is now considered the largest practical size of a.e. 

motor that will operate satisfactorily. The writer will now 

state that he knows of a 3-phase, 25-cyele, 6,600-volt induc- 

tion motor of 6,500 Hp. in operation at the plant of the 

Illinois Steel Company, at Gary, Indiana. This motor can 

operate at two speeds, namely, 57 rpm. low and 107 rpm. 

high, and is giving satisfaction. The motor is of General 

Electrie design. B. F. Pittman (Ind.) 

Corrosion of Mine Cables. 
Editor Electrical Engineering: 

In Mr. R. E. Neale’s answer to question No. 372 in the 

September issue, he deals with direct current. In view of 

the fact that alternating current is used in this country in a 

great many mines for underground power, lighting and sig- 

nalling, I wish to state that I am thoroughly convineed that 

electrolysis takes place on alternating current cireuits to 

some extent, and more so on low frequencies than high. 

In a mine shaft 1,200 feet deep using alternating current 

at 30 cyeles, corrosion and electrolysis is very noticeable, 

which caused destruction of rails, pipe and especially electric 

wiring. The mine is wet at certain times of the year, caused 

by seepage of surface water. This is known to contain small 

quantities of sulphurie acid which forms a good electrolyte 

for this action. The rails and pipes are affected at turns 

and ends near the shaft and in wet places. 

The electric wiring running down the shaft is affected at 

connections which are not thoroughly taped with rubber and 

friction tape and painted with P. & B. paint, and at places 

where the insulation is damaged. The screws are eaten away 

Ans. Ques. No. 372. 
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between insulators and wood, caused by the insulators being 

continually wet and clamped on the wires, which injures the 

insulation. Corrosion, pitting and the eventful breaking of 

the wires are the cause of considerable trouble. Further, a 

man standing on a rail or wet place and touching certain wet 

timbers will receive a slight shock, which is unquestionably 

alternating current. 

Chas. A. Bliley, (Cripple Creek, Colo.) 

Use of Time Limit Relays. Ans. Ques. No. 388. 
Editor Electrical Engineering : 

The purpose of the time limit relay is to prevent need- 

less interruptions of service in case of a short cireuit on a 

transmission line fhat is quickly cleared. The inductance 

of the windings and transformer coils, ete., of an A.C. sys- 

tem is high enough so that a short cireuit will do no imme- 

diate injury. If, therefore, a short cireuit occurs, it is 

quite possible that the resultant are will burn off the cause 
of the short cireuit and clear the line without interruption 

of service, and without opening the cireuit breakers. As 

far as I know there are no disadvantages connected with 

their use in places where they would be specified by compe- 

tent engineers. 
Short Shunt Field Connections. 

No. 376. 

Referring to Fig. 1, if the shunt field is connected at A, 

it is called a short shunt, and if at Ba long shunt. The 

only practical difference is that in one case the voltage 

across the shunt field is affected by the drop in the series 

field, and in the other case it is not. This drop is quite a 

small quantity and would seldom seriously affect the opera- 

Long vs. Ans. Ques. 

Shunt 

Serves 

Generator Motor 

FIG. 2. Fig. 3. 

tion of the machine. However, the connections are usually 

made so that the saunt field voltage will be independent of 

the current flowing as far as possible, and hence generators 

are usually connected with a short shunt as shown in Fig. 

2, and motors with a long shunt as shown in Fig. 3. 
Grounding Transformer Neutral. Ans. Ques. No. 378. 

A detailed study of the voltage and eurrent conditions, 

assuming faults at various points in the system, would 

occupy considerable space, and it is doubtful if it would be 

of any real value. A ground or fault may be of high or low 

resistance, and the relative amounts of current passing 

through the fault, and the cirewit proper, as well as the 

voltage relations, would depend upon the resistance to 

ground at the fault, the resistance of the earth circuit, and 

the cable resistance, all of which are entirely independent 

variables. 

About the only thing of which -we could he sure is that 

in the case of a partial or total ground at any point, such 

as at C of the figure there would be a greater or less rush 

of current through the ground, and this would show up at 

points located at 4, and at G. The voltage to ground at 

the fault, and between that point and the transformer 

would diminish and in the case of a dead ground be practi- 

cally zero. In the ease of partial ground the voltages and 

eurrent at other points might not be seriously affected, but 

if the ground were heavy, there would be a general distortion 

of the current and voltage values all over the system. In 

general, the effect would be to lower both current and volt- 

age at points other than on the transformer side of the 

grounded line. A. G. Rakestraw (Pa.) 

Proper Size of Motor for Pump. Ans. Ques. 
No. 394. 

Editor Hlectrical Engineering : 

The most satisfactory solution of the problem in ques- 

tion No. 394 in the August issue, would be obtained from 

pump manufacturers giving, in addition to the data there 

presented, the frequency of the alternating current available. 

The frequeney will limit the choice of speeds for the motor, 

and thus affeet the size of the motor, and consequently its 

cost. (‘Size” referred to here means the dimensions and 

weight of the motor as distinguished from the term “size” 

in the subject of the article, which relates more particularly 

to the rating of the motor). The speed of the motor must 

also be known in determining the proper pump for the 

service. However, the following calculations will serve as a 

guide in determining what to install for the conditions 

given: 

The smallest pump handles 350 gallons per minute, oper- 

ating against a head of 250 feet, which we will assume in- 

cludes the suction lift and friction head. The water horse- 

power or effective work done will be (350 84 x 250) + 

33,000 — 22.1 horsepower. The efficiency of such a pump 

would probably be about 60 per cent, hence the brake horse- 

power required, or the output of the motor, would be 22.1 

— .60 = 36.8 horsepower, so that it would be advisable to 

install a 40-horsepower motor, 

Similar caleulations for the second pump, handling 450 

gallons per minute against 250 feet head, give, for the 

water horsepower, (450 «K 814 250) + 33,000 — 28.4 

horsepower. Using the same efficiency as above, the brake 

horsepower required will be 28.4 =~ .60 — 47.4 horsepower, 

requiring a 50-horsepower motor. 

Since the fire pump is to handle 750 gallons per minute, 

delivered through an 8-inch pipe, the velocity of water in 

the pipe will be (750 & 231) + (50. & 12 & 60) = 4.8 

feet per second. The loss of head due to friction may be 

ealeulated from the formula: 

h=—f [(41™& w’). ~ (d X 2 g)] (Kent 8th edition, 
page 714). 

In this formula h = friction head in feet; 1 = length of 

pipe in feet; d = diameter of pipe in feet; v — velocity of 

water in feet per second; f — coefficient of friction, usually 

taken as .005 (1 + 1/12 d) for clean iron pipes. 

Substituting in this formula, and solving, we find the 

friction head is 65 feet. Since the pump takes water from 

a well, we may assume that the suction life is about 15 feet, 

so that the total head pumped against will be 220 + 65 + 15 

= 300 feet. Hence the water horsepower will be (750 

8l4 < 300) — 33,000 — 56.9 horsepower, or assuming 60 

per cent pump efficiency, as before, the brake horsepower 

will be 56.9 ~ .60 = 94.8 horsepower, requiring a 100- 

horsepower motor. 

- Suppose a 10-inch line were installed instead of the 

8-inch line proposed. The velocity of water in the pipe 

would then be (750 231) + 78.8 & 12 & 60 = 3.05 feet 
per second, from which the friction head is found to be 20 

feet, using the same formula as above. The total head will 

now be 220 + 20 + 15 — 255 feet, and the water horse- 

power 48.3, requiring 80.5 brake horsepower. For this serv- 
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ice a 75-horsepower motor would probably be installed, 

since it is unusual to find an A.C. motor rated between 75- 

horsepower and 100-horsepower. In comparing the two 

alternatives thus given, it must be borne in mind that in the 

first case the motor will have some reserve capacity, while in 

the second case the motor will be overloaded under normal 

conditions, and have less reserve capacity. 

Since this pump must handle 250,000 gallons per day, 

it must be in operation about 51% hours per day, or 166.66 

hours per month, with 30 days’ operation. If the 8-inch pipe 

is installed, the brake horsepower, as we have shown, is 94.8, 

or assuming 90 per cent motor efficiency, the power input to 

the motor must be 78.6 Kw., requiring a total of 13,100 Kw. 

hours per month. Similarly, if the 10-inch pipe is installed, 

the power input to the motor must be 66.8 Kw., requiring 

11,135 Kw. hours per month. If power can be purchased 

for one cent per Kw.-hr., the difference in favor of the 10- 

inch pipe will be $19.65 per month, or $235.80 per year, in 

cost of power only. 
Now let us figure the additional cost of the 10-inch line, 

as compared with the 8-inch line. We will assume that cast 

iron, bell and spigot pipe will be used. The service will 

require medium weight pipe, weighing 55 pounds per foot 

for the 8-inch pipe, and 73 pounds per foot for the 10-inch 

pipe. Thus there will be required 145 tons of 8-inch pipe, 

or 193 tons of 10-inch pipe for the one mile line of pipe. 

For illustration, we will take the cost of pipe as $30.00 per 

ton, in place, although this figure may be considerably re- 

duced, depending upon local conditions. The 8-inch line, one 

mile long, will then cost $4,350, and the 10-inch line 

$5,790, or $1,440 more than the 8-inch line. The saving in 

power cost, as figured above, will thus be seen to return 

a handsome income on the additional investment, in addi- 

tion to a possible saving of $250 in the first cost of the 

motor. It is indeed possible that a 12-inch line would show 

a return on the additional investment required, if the cost 

of power is high, or the installation inexpensive. 

C. S. Stouffer (TIll.) 

Series vs. Parallel Armature Windings. Ans. Ques. 
No. 399. 

Editor Electrical Engineering : 

Parallel or lap windings are usually used on low voltage 

and high eurrent machines, while series or wave windings 

are used for low current and high voltage motors or genera- 

tors. A wave winding is a two cireuit winding, while in the 

lap winding the number of parallel paths is equal to the 

number of poles. The prime requisite of a correct armature 

winding is that, after making a circuit of the armature, 

the circuit should terminate in a bar adjacent to the one 

we started from, either ahead or behind it. When it ends 

ahead of the starting bar, it is called a progressive winding, 

when back of it a retrogressive winding. No practical 

difference exists between them. An armature that has been 

wound progressively may be wound retrogressively, the 

only difference being that in the case of a motor, the direc- 
tion of rotation would be reversed, and in a generator, it 

would have to be turned in the opposite direction to gener- 

ate. The retrogressive winding would possibly require less 

copper. 
The position of a coil should be such that when one side 

of it is under a north pole, the other side should have the 

same relative position under the south pole. In other 

words, when one side of a coil is in the strongest field of 

one polarity, the other side of the coil is under the same 

position under a field of opposite polarity. It is only when 

a coil is so situated that it is generating a maximum emf. 
in a generator, or exerting its greatest torque in the case of 

a motor. From this it can be seen that theoretically a coil 
need not have its other side lying under an adjacent pole, 

but may be several poles removed, although for reasons of 

symmetry and economy in the use of copper, they are al- 

ways made adjacent. The advantages of a series or two 

circuit winding are the absence of excessive strains due to 

unequal air gaps, and the fact that only two brushes are re- 

quired, while with a lap or parallel winding as many sets of 

brushes are required as there are poles. This makes wave 

winding preferable for street railway motors. These motors 

are all practically four pole motors. If they were lap 

wound, four brushes would be needed. As only one side of 

the motor is accessible, trouble would be experienced in 

keeping the brushes in good condition. 

Position of Brushes on Generators. Ans. Ques. No. 401. 

The position at which the lead from a coil connects to a 

commutator bar, depends entirely on the location of the 

brushes with respect to the poles. The brushes must be 

placed in such a position that the bar they rest on is con- 

nected to the end of a coil whose sides lie in a neutral space 

between the pole pieces. Now if the lead from the side of 

the coil lying in the neutral space is brought straight out 

to the commutator bar, the brushes would be located in line 
with it. In some motors the type of construction or need 

for making the brushes more accessible, as in the case of 
railway motors, makes it necessary to give the leads a cer- 

tain amount of throw to either right or left, to bring the 

brushes in a position permitting of easy adjustment and 

inspection. Wherever circumstances permit it, or make it 
necessary, locating the brushes opposite the centers of the 
pole pieces, results in a saving of copper. 

P. Justus (Ohio) 

Position of Brushes on D. C. Generators. Ans. 
Ques. No. 401. 

Editor Electrical Engineering: 

In regard to question No. 401, by V. K. S., in the Sep- 

tember issue of Electrical Engineering, will say that the 

brushes are always set at the neutral region on the commu- 

tator. This neutral region can be brought to any desired 

location by bringing the armature leads backward or for- 

ward as much as it is desired to bring the brush holders and 

brushes backward or forward. Thus it is seen that the 

brushes do not have to be set at what looks like the neutral 

point, but at what actually is the neutral point on the com- 

mutator. T. W. Bisland (Miss.) 

Meaning of Term Phasing-In. Ans. Ques. No. 397. 

Editor Electrical Engineering : 

The term “phasing-in” with respect to alternating cur- 

rent apparatus, and particularly to synchronous motors, 

means the fulfilling of two conditions, namely, synchronism 

and the adjustment of the proper phase difference. By 

synchronism is meant the getting in step of the motor and 

generator. To do this, a motor must reach its synchronous. 
speed, which we know from the relation, 

R.P.M. = (60 >< frequency) — (number pairs poles). 
Owing to the insufficient torque exerted by a synchron- 

ous motor when starting under load, some outside means 

must be used to bring the motor up to this speed. There 

are now two means used in general practice to attain this 

result. The first utilizes an auxiliary induction motor 
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which is geared to the shaft of the synchronous motor and 

will run at a speed faster than the speed to be attained by 

the synchronous motor. This auxiliary motor is started 

and when the proper speed is reached, it is disconnected, 

and the synchronous motor is said to be in step. The other 

method is largely used in the starting of rotary converters 

without load and consists of cutting out the field cireuit 

and impressing either the full line voltage or two or three 

different steps of it on the armature cireuit until the ma- 

chine attains its rated speed when the field cireuit is cut in. 

This is accomplished by taking voltage from different taps 

at the transformers. 

By the term phase difference is meant the condition that 

the emf. of the line and the emf. of the motor must op- 

pose each other or, in other words, the phase difference or 

the phase angle must be about 180 degrees. 

Some means must be had to learn the point at which 

these two conditions are fulfilled. One way is to employ a 

synchronoscope which automatically indicates the difference 

in the motor and generator frequencies by means of the 

speed and direction of rotation of its pointer while the 

other method employs incandescent lamps properly ar- 

ranged. These lamps will glow the brightest when the 

[( SS) | See) | (SS) 1} | (SS) I ( 

angle of phase difference is zero degrees and when the 

phase difference is 180 degrees the lamps will be dark. To 

illustrate this, suppose that the motor is started and as the 

difference in speed is great, the lamps will alternately be- 

come bright and dark with more or less rapidity of change, 

but as the speeds approach each other the alternations will 

become slower and will finally become slow enough so that 

the switch may be closed during the period that the lamps 

are dark. Then the synchronous motor is said to be 

“phased-in.” H. A. Cozzens, Jr. (N. J). 

Position of Brushes on D. C. Generators. 
Ques. No. 401. 

Editor Electrical Engineering : 

The position of brushes depends upon the lead given to 

the ends of the coils connected to the commutator bars. 

The brush must be in contact with the coil that occupies 

the slot between two pole pieces. If the end comes out 

straight to a bar opposite this slot, then the brushes wilt 

be between pole pieces, while if the end bends over to the 

left or right of this slot, then the brushes will be just that 

much to the left or right of the line between the two pole 

pieces. A. J. Kalinonski, (Colo.) 

i ee) 

Ans. 

| New Apparatus and Appliances | 
————— 

A Combined Take-up and Pay-out Wire Reel. 
The accompanying illustration shows the Hichholff com- 

bined take-up and pay-out wire reel made by Mathias Klein 

and Sons, 562 W. Van Buren St., Chicago, Ill. These com- 

bination reels are designed to save time and labor in the 

handling of wire by telephone, telegraph and electric light 

companies where ordinarily a pay-out and a take-up reel 

is required, the one reel taking the place of two. 
The reel dise proper instead of being made of wood is 

of No. 10. galvanized sheet steel; is 34 inches in diameter 

and has a 1 inch flange turned around the edge. As the 

dise is smooth there are no spokes or rim to cut through the 

copper coating or the insulation on wire, and for this reason 

is also excellent for coiling up barbed wire. The reel has 

an adjustable wire guide and one man can coil up wire with- 

Tue ErcHHOFF COMBINATION WIRE REEL. 

) 0 (ees emer) I ( cH 

out assistance. It has a brake around the hub which can be 

set to operate at any tension. It also has a stop-pin which 

will absolutely hold the reel dise stationary. The reel arms 

are adjustable and a coil of wire can be removed from the 

reel without the least trouble. 

Generator and Motor Brushes. 
In the design of motors and generators and in their op- 

eration, the most successful and efficient brush is an im- 

portant consideration. The United States Carbon Company 

of 212 Hast 37th St., New York City, has established through 

tests and under operating conditions, what is known as a 

high-efficiency, self-lubricating carbon brush. These 

brushes are said to be dustless, noisless, non-arching and 

lubricating throughout their life, and designed for the most 

exact specifications. In their manufacture, the component 

materials are combined to give greater ampere capacity per 

A U.S. Carson Brush WitH PieTAIL CONNECTION. 

square inch of cross section than so far demanded by engi- 
neering practice. Particular attention has been paid to the 

contact drop, specific resistance, abrasiveness and degree of 

hardness and a wide range obtained in classes and grades 

permitting the proper selection of brushes for every speci- 

fied case. Their high conductivity prevents the bad heat- 

ing effects and losses so oecurent in brushes. They diminish 

wear on the commutator to a minimum and their long life 
quality reduces renewals in such a way as to give machinery 
the highest operating standing. 
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Brushes are made in earbon, carbon and graphite, and 

pure graphite grades moulded and cooled under high pres- 

sure, making them free from stratification and shrinkage 

eracks so continually met with in “foreed” or “extruded” 

materials. Their length of life is claimed at not less than 

50 per cent above the average maximum. 

Hydrometer Syringe for Use With Storage 
Batteries. 

The General Scientific Equipment Company, 2000 Mar- 

ket street, Philadelphia, Pa., has a hydrometer 

syringe for determining the state of charge of a storage 

battery. Its operation is based on the fact that the sul- 

phurie acid solution of a battery varies in density between 

full charge and complete discharge, it being lightest when 

the battery is completely discharged. By inserting the twhe 

devised 

Srorace Barrery HYpDROMETER SYRINGE. 

of the syringe in the storage cell opening and withdraw- 

ing a part of the solution by means of a bulb, the specific 

gravity is indicated by a hydrometer mounted in the syringe 

eylinder. This hydrometer is graduated in a convenient 

seale so that by knowing the reading for complete charge 

and for complete discharge, any intermediate charger can 
be ascertained. It also furnishes a means for maintaining 

the proper specific’ gravity of the solution at all times by 

observing the reading after the battery has been charged. 

Packard Transformers. 
The transformer industry received its greatest impetus 

when silicon alloy steel replaced soft iron cores. The use of 

this material made it possible to greatly reduce the core- 

losses and also the copper-losses by reason of the smaller 

cores and higher magnetic densities which became usable. 

It is safe to say that the advent of silicon alloy steel has 

reduced the losses by 50 per cent so that an efficiency of 99 

per cent is sometimes excelled in large transformers and 98 

per cent is common in the ordinary sizes. To improve an 

article a'ready so nearly perfect will be admitted to be a 

Fic. 1. Construction DETraILs OF PACKARD TRANSFORMERS. 

difficult matter and calls for the utmost attention to even the 

smallest details of design. 

A transformer hag recently been placed on the market 

by the Packard Electrie Company, of Warren, Ohio, which 

is claimed to possess several important improvements. Four 

extra oil-ducts have been provided for ventilating the in- 

terior of the transformer, the openings for these ducts being 

shown in the yokes in the illustration below. 

Fig. 2. 

The cruciform core which manufacturers of core type 

transformers use usual'y have four oil ducts on each core, 
but two of these are ordinarily closed up by the yokes at 

the top and bottom. In the design of the transformer dis- 

cussed this difficulty has been avoided by giving the yokes 

a form which makes the four inside ducts available for ven- 

tilation purposes and insures a supply of cool oil in the in- 

terior of the transformer where it is most needed. This 

feature alone makes it possible to operate them under severe 

conditions and high overloads. Besides the above feature, 

a special form of core is used, which eliminates cross-mag- 

netization. All secondary leads are brought out through a 

single strong porcelain bushing which has the effect of re- 

ducing stray magnetism in the iron eases and thus improves 
the copper losses and regulations. 

CorE AND WINDINGS OF PAacKARD TRANSFORMERS. 

New Westinghouse Magnet Switches. 

A new design of direct current and alternating current 

magnet switches for automatic controllers, have been put on 

the market by the Westinghouse Electric & Manufacturing 

Company. ‘These switches have been designed to obtain 

continuity of operation for the controller on which they are 

used to secure long life to the wearing parts, and to insure 

rapid repairs in case of accident. The switches are of the 

clapper type, arranged so that they are opened by gravity 

assisted by a spring. 

The direct current switches are single pole, and the alter- 

nating switches two-pole, and can be supplied with three 

poles when desired. Direct eurrent switches are made in 

both shunt and series forms. The wearing parts, such as 

contacts, are shields, etc., are in general the same in both 

alternating current and direct current types of the same 

capacity, thus reducing the number of repair parts to be 

carried in stoek by firms using both kinds. 
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Special care has been taken to reduce the destructive 
action of the are, which when formed is blown sidewise 

against the are shield but is guided upwards by an areing 

horn and is then extinguished by the blow-out coil. This 

arrangement preserves both contacts and are shields. The 
eontacts, in closing, have first a wiping action, then roll 
against each other, and are finally firmly pressed together. 

New WestincHouse Magner SwitcuH. 

In switches of 250 ampere capacity and larger the cireuit is 

made and broken between copper and carbon, but in all 

cases the final contact is between copper pieces. 

The flexible copper shunts which earry the current to the 

movable contacts are welded to the terminals, there being no 

solder to melt and run down the shunt and stiffen it on 

solidifying. 

Electrical | 

Construction News §& 
This department is maintained for the contractor, | 

dealer, manufacturer and consulting engineer. 

doc H 

. FLORIDA. 
ATLANTIC BEACH. The Atlantic Beach Corp., is installing 

about three miles of white way street lighting and will continue 

the system as the streets are opened. 

MAYO. On October 17, $15,000 in 

electric light plant. 

GAINESVILLE. An ornamental street lighting system in the 

business district is now planned, providing for 88 standards car- 

rying five-light clusters of one 100 watts and four 60-watt tung- 

sten lamps. An underground feeder system will be installed, using 

steel taped cable. G. H. Cairns is engineer. 

GEORGIA. 

AUGUSTA. The Carolina and Georgia Railroad Co., has 

awarded a contract to build an electric railway between Augusta, 

Ga., and Columbia, 8S. C. The preposed road will be 110 miles 

in length and connect with the traction system built by J. B. 

Duke in the Piedmont district. 

LOUISIANA, 

NEW ORLEANS. Leon C. Weiss, of New Orleans, is preparing 

plans for a power house to be constructed by the Kener, New 

Orleans, Interurban Railway. 

bonds was voted for an 

NORTH CAROLINA. 

CHARLOTTE. The Southern Power Co., is contemplating the 
construction of a large generating station at Wishing Creek on 

the Broad River, about 15 miles from Rock Hill. This plant 
will supplement the capacity of numerous other plants which are 

at the present time well loaded. 

HIGH SPRINGS. The installation of a hydro-electric plant 

on the French Broad River is planned by J. BE. Rector, of Ashe- 
ville, N. C., and others. 

WASHINGTON. The city plans to install three 150-horsepower 
water tube boilers, one 360 Kva., 60-cycle, three-phase, 2,300-volt 
turbo-generator, one 40 Kw. motor generator exciter, one 40 Kw. 
turbo-generator exciter, a surface condenser with air pump, and a 
six-panel switchboad with the necessary wiring. H. D. Charles is 
superintendent. 

WILTON. Bids will be received until November 4, by the 
Board of Public Works on equipment for an electric light plant. 
G. C. White is engineer at Charlotte, N. C. 

OKLAHOMA, 

GRAND FIELD. The Southern Oklahoma Light & Power Co., 
is to install oil engines and generators costing about $4,000. L. 
E. Edwards is engineer and J. A. Bragham is general manager. 

SOUTH CAROLINA, 

CHARLESTON. The Isle of Palms Development Co., is to in- 
stall a cable under Cooper River from the foot of Charlotte 
street to the car barn at Mt. Fleasant, and furnish electricity to 

Mt. Pleasant, Sullivan Island and Isle of Palms. About 6,000 

feet of cable will be used which will cost about $66,000. 

WALHALLA. The Linler Power Co., incorporated with eapi- 

tal stock of $40,000, proposes to construct a dam and power 

house at Old Mauldin Mill Shoals, near Walhalla. J. J. Linler 

and M. C. Thornton, of Hickory, N. C., are interested. 

TEXAS, 

GALVESTON. On October 6, the Galveston-Houston Electric 
Co., held a meeting to authorize $1,000,000 in common and pre- 
ferred stock. Improvements and extensions are contemplated for 

the coming year, including the purchase of new equipment, an 
increase in power facilities, and the erection of a car barn. 
Stone & Webster Engineering Corp., of 147 Milk street, Boston, 
has charge of the work. 

MOODY. The Home Light & Power Co., is to erect a trans- 

mission line from Eddy, Texas, and secure energy from the 

Texas Power & Light Co. The construction will be done during 

the next year and wire, poles, transformers, lamps, ete., are to 

be purchased. A change of the system will be made from direct 

current to alternating and the wiring changed accordingly. C. 
Canuteson is owner of the plant. 

TEMPLE. The Southwestern Traction Co., will amend its 

charter, increasing its capital stock to $3,500,000, the proceeds to 

be used for extending the railway system from Temple to Waco, 
a distance of about 30 miles, and from Temple south to Austin, 

about 80 miles. A. F. Bentley is president. ’ 
WACO, The American Power & Light Co, of 71 Broadway, 

New York City, plans to begin the construction of the steam 

plant of the Texas Power & Light Co., at Waco. The plant will 
consist of six 600-horsepower boilers with stokers, two 6,000 Kw. 
turbo-generators operated at 4,160 volts. Power will be transmitted 

at 60,000 volts. The plant is designed by Sergent & Lundy. 
of Chicago. 

VIRGINIA, 

REUSENS. The Lynchburg Traction & Light Co., is to install 

another generating unit and water wheel at the Reusens power 

house, which will develop 1,350 horsepower, making the plant 

eapacity 3,500 horsepower. 

WEST VIRGINIA. 

CABIN CREEK JUNCTION. It is planned to start work on a 
plant and transmission line to cost approximately $1,000,000. The 

plant will be located on Kanawaha River and be within trans- 

mission distance of some 200 coal mines. It is planned to con- 

struct hydro-electric plants at Old Shoals on the New River to 

develop 100,000 Kw. Three of the sites are also controlled on 

the New River, one at Blue Stone of 125 Kw., one at Richmond 
Falls of 15,000 Kw., and one at Gauley Junction of 30,000 Tow. 
The transmission system will ultimately reach Cincinnati, Hunt- 

ington, W. Va., Portsmouth, Ohio, and Louisville. Ky. The 

Virginia Power Co., controls the West Virginia F'ower Co., of 
West Virginia. Wilbur Tusech is secretary, and Charles O. Lentz, 
chief engineer, at 149 Broadway, New York City. 

BLUEFIELD. It is now planned to electrify the coal fields 

of Eastern Kentucky and Tennessee on the Louisville & Nash- 

ville, and the coal mines of Southwest Virginia on the Norfolk & 
Western, the work now being in charge of Stewart & James, en- 

gineers. Three steam-operated central plants will be located at 

the mines and a steel tower transmission line constructed from 

Dante, Va., to Jellieo, Tenn., passing through Harlan, Middlesboro, 

Pineville and Jellico districts, about 100 miles. One of these 

plants is under way. The power will be transmitted at 110,000 

volts. 
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Personals. 

MR. J. ALLEN SMITH, president of the U. 8. Light & Heat- 

ing Co., manufacturers of the U-S-L electric starter and lighter, 

storage baiteries and electric car lighting equipments, sailed 

October 11 for England and the Continent, his second trans-At- 

lantic trip of the year. Mr. Smith will not only attend to un- 

finished and new business but will endeavor to visit the various 

automobile shows, which are held earlier in England and Hurope 

than in this country: As a result of the first trip, the officials of 

the more prominent automobile and railroad companies abroad 

are now familiar with U-S-L products and the U-S-L trade mark 

is already associated with English and Buropean manufectories. 

Mr. Smith has announced no definite date for his return to Amer- 

ae Cc. C. BRADFORD, formerly manager of the Cleveland 

branch office of the U. S. Light & Heating Co., has been appointed 

gales manager of the company, with offices at 30 Church St., New 

York City. Mr. Bradford became identified with the U. 8. Light 

& Heating Co., manufacturers of U-S-L products, in 1909. After 

one year as manager of the New York branch office, he went to 

Cleveland for the purpose of establishing a branch office in that 

city. His appointment to sales manager comes after three highly 

successful years as manager of the Cleveland office. 

FASC SE TRS 

MR C. C. BRADFORD. 

About the affairs of the U. 8S. Light & Heating Co., Mr. Brad- 

ford has the following to say: “The U. 8S. Light & Heating Co. 

has experienced a most wonderful and rapid growth since it was 

organized four years ago and is today, without a doubt, one of 

the leading factors in the manufacture of specialized electrical 

apparatus, namely, storage batteries, electric starters and electric 

train lighting devices. Considering the already tremendous de- 

mand for apparatus in all our lines, and the fact that this de- 

mand is increasing rapidly, I believe one is thoroughly justified in 

predicting that the growth of our company in the future will be 

even more gratifying than it has been in the past.” 

MR. R. B. CLARK has been appointed acting manager of the 

‘Cleveland branch office of the U. S. Light & Heating Co., manu- 

facturers of U-S-L storage batteries, electric starter and lighter 

and electric train lighting equipments. Mr. Clark succeeds Mr. 

C. .C. Bradford, who is now sales manager of this company, 

Industrial Items. 
THE CUTLER-HAMMER MFG. CO., of Milwaukee, makers of 

electric controllers, has recently opened a new district office in 

‘Cincinnati, located in the Fourth National Bank building. The 

general increase in business has made it necessary to establish 

a permanent office in Cincinnati. 

of the engineering department of the Cutler-Hammer Mfg. Co., and 

recently one of the sales engineers connected with the Chicago 

office, will be in charge of the new office. 

THE H. W. JOHNS-MANVILLE CO., New York, announces that 

it has recently completed the installation of lighting fixtures to 

the value of $19,590 in the New York Central R. R. Co.’s new sta- 

tion at Rochester, N. Y. 

ALLIS-CHALMERS MANUFACTURING COMPANY announce 

the removal of the sales and engineering offices of their mining 

machinery department from Chicago, Ill., to the Milwaukee Works 

at West Allis, on October 6, 1918. The Chicago shops will also be 

removed to Milwaukee in the near future. The advantages to be 

gained by concentrating all departments, both commercial and 

manufacturing, at one plant, are the reasons for this move. 

FAIRBANKS, MORSE & CO. has moved the headquarters of 

the Southern department from Chicago to Atlanta, Ga., Mr. BE. 

D. West, manager. This will greatly facilitate the handling of 

the company’s large Southern business. Sales offices will be 

maintained at New Orleans, La., Jacksonville, Fla., Atlanta, Ga., 

and Richmond, Va. At each of these points a large stock of en- 

gines, electrical machinery, pumps, etc.,. will be carried for prompt 

shipment. 

Mr. Horace L. Dawson, formerly, 

GREENWOOD ELECTRIC SIGNS 
ARE EVERYWHERE 
Last weeks shipments included : 

Gayety Theatre, CINCINNATI— 
750 lamp sign, shadow picture. 

J. &. Wood & Bro., LYNCHBURG— 
1000 lamp sign, skyrocket and 3 panels. 

Hotel Winecoff, ATLAN'TA— 
900 lamp sign, eight foot letters. 

Jackson Slogan Sign, JACKSON, MISS.-- 
800 lamps, ‘‘Share Jackson’s Opportunities.’’ 

Ed. Kiam Co., HOUSTON-- 
Six signs, total of 800 lamps. 

EVERY ONE HELPS MAKE 

Instivituaily 
Greenwood Advertising Co. 
Greenwood Advertising Co. (Western) 

Knoxville, Tenn. Los Angeles, Calif. 

Stop Your 
Lamp Waste 

Loxon means complete protection for your 

lamps—it gives double service for one price, for 

it prevents both Breakage and Theft. Saves you 

Don’t buy 

two devices to stop lamp waste when Loxon does 

big money on Mazdas or carbons. 

the job complete. 

To prove it write on your letter-head for 

FREE SAMPLE 

McGill Manufacturing Co. 
33 Oak St., Valparaiso, Ind. 
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The $9,000,000 Anthony Brady Hydro-Electric 

Plant at Hale’s Bar, Tenn., Completed 

and Formally Started. 

Appropriate ceremonies accompanied the formal start- 
ing, on November 13, of the hydro-electric equipment in 

the plant of the Chattanooga & Tennessee River Power 

Company at Hale’s Bar, near Chattanooga, Tenn. All 

Chattanooga took pride in suitably recognizing this im- 

portant step in the improvement of the Tennessee river, 

coupled with the benefits to be derived from cheap electric 

power to propel her wheels of industry and transportation. 

The celebration under the auspices of a wide-awake cham- 

ber of commerce, was an unqualified success from the 

time two chartered steamboats left the wharf at Chatta- 

nooga for the plant, until a banquet to distinguished guests 

closed the first operating day of this important Southern 

development. 

The completion of the Brady plant at Hale’s Bar is in- 

teresting on account of several features. It represents the 

result of nine years of activity, and more than eight years 

of struggle with construction difficulties never before ex- 

perienced by engineers or financiers in the building of any 

hydro-electric development in this or any other country. 

It represents an expenditure, largely on account of con- 

struction difficulties, of approximately $9,000,000 of Amer- 

ican money, and the confidence of three men, two of whom 

are now dead, that such an expenditure was justified on 

a single development in the new South. These men were the 

late Mr. J. C. Guild and Mr. Charles E. James, of Chatta- 

nooga, and Mr. Anthony N. Brady, the late president of the 

New York Edison Company, of New York City. Mr. Guild, 

an engineer of high professional standing in the South, due 

to engineering accomplishments, as president and chief engi- 

neer of the Chattanooga & Tennessee River Power Com- 

pany, conceived the plan for the practical utilization of 

the water power for generation of electrical energy made 

possible through proposals of the government in 1900 to 

construct a dam below Chattanooga to facilitate naviga- 

tion of the Tennessee river. He died in February of 1907, 

without seeing hig plans carried into full execution, but 

not without the personal satisfaction of conceiving and 

putting under way the work on this important development 

in October, 1905. Mr. James, a prominent promoter and 

eapitalist, known as the “General of Industry in Chattanoo- 

ga,” was interested in the project by Mr. Guild, and to Mr. 

James belongs the honor of organizing the forces inter- 

ested and keeping them intact through more discouraging 

reverses than have ever come to any one man on any one 

successful project. He, of the three originators, was the 

only one to see through human eyes the completion of the 

work. Mr. Brady, the third member of the promoting 

trio, was a personal friend of Mr. James who, when once 

convinced of the success of the plans, stood back of him 

with characteristic pertinacity and literally poured millions 

of dollars into the fissures of the Tennessee river at the 

power plant site until all the holes were filled, never seri- 
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ously questioning the engineers who claimed that such 

holes must have an ultimate capacity. Considering the 

fact that Mr. Guild and Mr. James estimated the cost of 

constructing the dam, power house and lock, at about 

$1,500,000, and the equipment of power house and sub- 

station and the construction of transmission lines at about 

$2,000,000 more, the support of Mr. Brady was a vital 

factor in the work, and justly deserves all the credit that 

ean or ever will be given to his memory. Another feature 

making this development interesting is the fact that the 

lock at the opposite end of the dam from the power house, 

is the largest single lift lock in the United States, and will 

provide valuable navigation facilities between Chattanooga 

and the Gulf of Mexico. 

A statement by a weekly contemporary, that the Hale’s 

Bar plant is the largest single hydro-electric development 

in the South, is incorrect. The ultimate station capacity 

is 43,862 Kva., while the station of the Georgia Railway & 

Power Company, at Tallulah Falls, Ga., nearly completed, 

will have a capacity of 60,000 Kva. Also a station of the 

Alabama Power Company in Alabama, to be soon completed, 

provides for 81,000 Kva of generating apparatus. The 

development is, however, none the less complete or im- 

portant by not ranking first in size for the South, as will be 

noted from the technical details of design and construction 

as presented in the August issue of Electrical Engineering 

by Mr. Byron T. Burt. 

From an industrial standpoint, of even greater sig- 

nificance than the total amount of power available at the 

Hale’s Bar plant, is the fact that the Chattanooga & Ten- 

nessee River Power Company announces as cheap a rate 

for its output, if not a cheaper one, than any other concern 

in the South offers. It is lower even than that charged for 

Niagara power, or for power from any other plant in the 

North or Eeast. In fact, it is stated authoratively that 

the rate is the lowest in the United States. The demand 

charge is $1.00 per month per Kw., with a maximum de- 

mand based on a 714 minute peak. The scale of rates is as 

follows: First 2,000 Kw-hrs at 1.5 cents; next 2,000 Kw- 

hrs at 1.25 cents; next 2,000 Kw-hrs at 1.00 cent; next 

6,000 Kw-hrs at 0.75 cents; over 12,000 Kw-hrs at 0.05 

cent. It will be observed that this rate is very much in 

favor of the small consumer, and favorable also to the 

medium and large consumer in both the fixed charge and the 

small quantity in each phase of the sliding scale which must 

be used before the next lower price prevails. 

Although it is rather unusual to expect to realize in a 

short time a reasonable return on such a large amount of cap- 

ital invested in a single plant, the progress of the city of 

Chattanooga is justifying the prophesy that in twleve years 

this city will have grown from one of 45,000 inhabitants to 

one of 250,000 with industries demanding electrical power to 

an equal if not greater extent than those cities which have 

had similar growth. With the industrial expansion of the 

South and the tremendous increase in demand for electrical 

power during the past ten years, no one has a right to a 

pessimistic view of the present excess of power in Chatta- 

nooga and surrounding territory. 

While we have endeavored to give the promoters just 
eredit in a small way for the work that has been accom- 

plished and represented by the completion of this plant, in 

the remarks here presented, it is essential that the names of 

several other prominent engineers be mentioned who were 

responsible in no small way for the design and completion 

of the work. These men are: Col. H. C. Newcomer, gov- 

ernment engineer for design of dam; Col. John Bogart, of 

New York, chief engineer, and engineer on design of sub- 
structure and power house; Thomas E. Murray, vice-presi- 

dent and general manager of the New York Edison Co., as 
consulting and designing engineer for the electrical instal- 

lation with Byron T. Burt, general manager and resident 

engineer in charge of construction and Jacobs & Davies, 

successful contractors who completed the work. 

Line Extensions—When to Begin and Where to 
Stop. 

Any policy governing the extension of distribution lines 
to secure new and outlying business in the field of the 
average central station, is largely affected by local condi- 

tions, as the reports of the committee on this subject pre- 

sented at the Chicago N. EK. L. A. convention last June 

plainly showed. It is evident that any discussion of line 

extension involves in the main two sets of conditions. 
Those conditions where it appears altogether probable 

that the business to be secured will be profitable at once, 

and those conditions where it is plain that the immediate 

profit is very problematic but good prospects for a sub- 

stantial future return. In handling the first set of condi- 

tions there are few difficulties and little hesitation in mak- 
ing extensions on the part of most progressive stations. 

The second set of conditions are, however, approached very 

cautiously by the majority of central station managements 

and a general policy of “hands off” adopted. This is 

in the main probably due to two reasons, but not excusable 

on account of these reasons. In the first place, there is 

little definite data as yet available or records of methods 

found most successful in running extensions that do not 

present possible business at the start and few companies 

are soliciting the work of experimenting for the benefit of 

those who may be in the same attitude as themselves toward 

the matter. A second reason is one that apparently tends 

to substantiate the first and seems to make the “hands off” 
policy a good one. Publie service commissions are in- 

clined to reason that the franchise which gives the privilege 

of supplying service to the public also earries with it the 

obligation to supply such service to all who may apply. 

Thus, while the gentral station looks favorably upon the 

large customer, who desires service to such an extent as to 

be willing to pay a part of the expense of making ‘it pos- 

sible to reach him, it has in mind the establishing of a pre- 

cedent which a smaller customer will not like and will not 

agree to, and whose objection to same would probably be 

approved in an appeal to the commission when demanding 

service. It is thus argued that what is made on the large 

customer is lost on the smaller one and a considerable load 

is accumulated with a minus profit. 

How, then, shall this matter be faced and worked out 

in this day and time when electric service is in demand by 
large and small consumers alike, and most stations with 
more capacity than kilowatts connected? The difficulties 

in the solution of this problem seem to start at the very 
beginning, for in planning a station layout the average 

management takes great pains in estimating the future 

demand and hesitates little over the capital required to 

properly equip a power station and install a rather elab- 
orate distribution system. At this time, spending money 

seems to be the thing, and we have only to look about us 

to see that a large number of companies had a very gener- 
ous inclination in this direction. All this money was spent, 

it must be remembered, with a faith in a certain future 

DecemperR, 1913. 



DeceMBer, 1913. ELECTRICAL ENGINEERING 511 
(Formerly Southern Electrician) 

return. When, however, the first steep hill has been 

climbed and a large part of the “close-in” business con- 

nected, and the question of “outlying” load is one of 

natural consideration, the very liberal policy previously 

established of investing for future return, even with an 

average successful experience on which to ealeulate and a 

thorough engineering understanding of load factor, diver- 

sity factor, maximum demand, and the like, for the possi- 

ble business, is changed and the question comes up, “Is 

the load worth while?” A negative answer to this in too 

many cases causes a halt in the progress of securing new 

business, and business that has every reason to be just as 

suecessful as that resulting from the liberal policy used in 

the start. 

What we have said is, in part, simply a recital of the 

pessimist’s way of looking at this situation, and enables us 

to say that there are not enough small and medium-size 

companies who are willing to extend the very policy upon 

which they have already made good, when the time comes 

for a solution of the new conditions that have to do with 

future business and the possible hindrances in the mean- 
time. If it were possible for them to get far enough away 

from visions of these possible hindrances to view them in 

their true prospective, a solution would be seen in effective 

management and a progressive policy. 

In analyzing the subject of line extension, it would 

seem that Mr. Alexander Macomber has good ideas as pre- 

sented elsewhere in this issue. ,He maintains that there 
are two important considerations in a policy of line ex- 

tension. First, any concern utilizing its capital in a public 

utility is entitled to and should get a reasonable return on 

its investment. Second, that such a concern assumes cer- 

tain obligations to the community in general, the greatest 

obligation being the establishing and maintaining of service 

on broad-minded principles, the most liberal consistent with 

its responsibility and always a co-operation with the public 

and its interests to mutual advantage. In this he has ex- 

pounded no new theory or given us an application of an 

old one, but simply re-worded the golden rule. There are 

those who have found this policy a good one in the central 

station field, and if the methods of these companies are 
investigated, it will be found that their basis of getting 

business is not far from the idea of Mr. Macomber, and 

that they are extending their lines, to all appearances, too 

liberally—yet successfully. There’s a reason—if you would 

find it, learn the true meaning of the psychologist’s term 

introspection, and apply it to your methods of doing busi- 

ness. 

Care of Fans During Winter. 
This is the time of the year when many electrical dealers 

find very profitable business in collecting, cleaning, over- 

hauling and storing fan motors for their customers, putting 

them in good running order, ready to deliver when wanted 

in the spring. 
‘The fan motor is a nicely adjusted piece of machinery, 

which should have reasonable care and attention if it is to 

continue to give good service year after year. A little oil 

in the bearings and a little attention in cleaning off the 

dirt which has accumulated during the summer, will result 

in improved operation and appearance. 

In practice small motors and fan motors operate month 

after month, year after year, making in the aggregate 
thousands of millions of revolutions without any attention 

other than occasional perfunctory attempts at oiling. To 

be more exact, small motors of the type commonly employed 

operating at speeds of between 1,500 and 1,800 revolutions 

per minute make more than 100,000 revolutions in an hour 

of continuous service, or more than a million revolutions 

per day of ten hours’ continuous service. This is at the rate 

of twenty-five million revolutions per month, or three hun- 

dred million revolutions per year, assuming that the motor 

or fan is operated only ten hours a day and only during 

the business days of the year. In practice such small mo- 

tors as fan motors are frequently required to operate eigh- 

teen to twenty-four hours per day for many weeks at a 

time, and are expected to do so with practically no atten- 

tion. When it is remembered that the electric meter is in- 

stalled by an expert and is supposed to be often examined 

and tested, while small motors and fan motors are put in 

service by users whose familiarity with machinery of any 

kind is confined to the household sewing machine or the 

ice cream freezer, often suffering at the hands of the young 

tinker, yet seldom failing to respond to the proper connec- 

tion to the lighting socket, it is little short of remarkable 

that small motors stand up as well as they do. 

Cheap Electricity in Sweden. 
At a recent meeting of the board of managers of the 

Goteborg electric light and power plant, a novel plan to in- 

troduce electricity into the 1 and 2-room flats was advanced. 

Of the 30,000 apartments of 2 rooms and kitchen or less in 

Goteborg, only 3,100 are supplied with electricity. The 

chief reason for this is the expense of installing a special 

meter for each 2-lamp apartment. The house owners have 

not felt inclined to go to such expense, and the tenants have 

not been willing to spend so much on apartments that they 

might oceupy for only a short time. 

The director of the electric plant proposes to join all the 

small apartments in a house with a common current limiter, 

the rental for the number of lamps for which the limiter is 

adjusted to be paid by the house owner to the electric com- 

pany and the house owner to be reimbursed by additional 

rental for each apartment. This system has been tried in 4 

houses averaging 21 apartments each, and the results have 

been satisfactory. The installation costs per house were re- 

duced about 40 per cent. The cost of current will amount 

to 13.4 cents per lamp per month, or 26.8 cents per month 

for 2 lamps. At present the consumer pays $4.02 per year 

for two lamps plus the current limiter. 

1914 Convention of Southeastern Section N EL A to be 

Held at Isle of Palms, Charleston, S. C.—(10 pt. LC) .: 

At a meeting of the executive committee of the South- 

eastern Section of the N. E. L. A., at Charleston, S. C., 

November 6, the Isle of Palms, a summer resort near 

Charleston, 8. C., was chosen as a meeting place for the 

1914 convention to be held August 19, 20 and 21. 

Preliminary plans were made for this convention and 

the chairmen of the various committees appointed by 

President T. W. Peters, approved by the executive com- 

mittee as follows: W. Rawson Collier, sales manager of 

Georgia Railway & Power Company, Atlanta, Ga., chair- 

man of rate committee; C. D. Flanigan, vice-president of 

Athens Railway & Electric Company, Athens, Ga., chair- 

man of exhibits committee; C. M. Benedict, treasurer of 

Charleston Consolidated Railway & Lighting Company, 

Charleston, S. C., chairman of entertainment committee; 

E. C. Deal, vice-president Augusta-Aiken Railway & Elec- 

trie Corp., Augusta, Ga., chairman of welfare committee. 
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GENERAL View OF PLANT OF ATLANTA STEEL COMPANY, en Ga. 

The Solution of an Increasing Demand for 
Power at Plant of Atlanta Steel Co. 

(Contributed Exclusively to Electrical Engineering ) 

BY EARL F. SCOTT, M. E., MEMBER A. S. M. E., MECHANICAL ENGINEER, ATLANTA, GA. 

Increasing Power Plant Capacity Through Installa- 
tion of Mixed Pressure Turbines and Large 

A. C. Motor Drives Operated From 
Central Station Lines. 

HE plant of the Atlanta Steel Company, located in 

the northern section of the city of Atlanta, Ga., man- 

ufactures merchant bars, wire and other products of the 

steel industry, such as nails, cotton ties, ete. The first 

equipment of the original plant was installed in 1898 for 

the purpose of making cotton ties and other small products 

such as nails, ete., and the company known as the Atlanta 

Steel Hoop Co., the name being later changed from this to 

the present one. The manufacturing facilities have since 

been gradually increased until now a variety of products 

are produced under the headings mentioned. With the in- 

stallation of this additional manufacturing equipment, the 

power problem has been an important one and one that 

has involved interesting engineering features in its de- 

velopment from a power demand of about 3,000 Hp to 

one at the present time of more than 6,500 Hp. 

Before discussing this power problem, we will review 

the nature of the original equipment of the plant as operat- 

ed in 1906. The first boiler equipment consisted of 9 

375 Hp. units making a total boiler capacity of 3375 Hp. 

This installation furnished steam for what is now known 

as the blooming mill engine, rod mill engine, and several 

other small engines about the plant. With the exception 

of the blooming mill and rod mill engines, all the other 

smaller engines have been replaced by electrical drives, 

The bloom mill engine, shown in Fig. 1, is a double 

cylinder reversing rolling mill type, direct connected to a 

“2-high” bloom mill. It was operated non-condensing and 

capable of developing 1200 I. H. P. at 150 lbs. gage 

pressure, at % cut-off and 40 Rpm. At full 

speed it is capable of developing 3000 I. H. P. This en- 

gine is equipped with a Stephenson link motion and re- 

versing gear similar to that of a locomotive. 

The purpose of this engine and apparatus is to roll the 

blooms or cast blocks of steel as poured from the open 

hearth furnace, from their original size down to billets 

about 4-in. square. These blooms are about 10x12 in. 

square at one end by 1014x1214 in. square at the other 

and about 6 feet long, weighing about 2,000 pounds. After 

these blooms are poured from the furnaces, they are al- 

lowed to cool, but before they are ready for the blooming 

mill they are passed through reheating furnaces or soaking 

pits where they are brought to a white heat. During this 

period, the gasses in the metal are worked or driven out, 

preventing blow holes or flaws in the material after it has 

been rolled down. 

For rolling these billets it is readily seen that the engine 
design must be very rigid as the work is extremely severe. 

After the blooms have been reduced to sections about 4 in. 

square or into what is known as billets, they are passed 

along to a second mill, known as a six-stand continuous 

billet mill. This mill is new and while it logically follows 
at this point, we will discuss its details later as it forms a 
part of a later installation. This mill, however, reduces 
the 4-in. square sections to billets of about 114-in. square, 

which in turn are carried to the rod mill for further re- 

duction. These square bars, which are about 20 ft. long, 

are reheated in a furnace after which they are reduced to 

rods of various sizes and wire of different gauges. 

The rod mill engine is of the simple Corliss type, with 
eylinder 36-in. in diameter and 48-inch stroke and when 
running at 90 Rpm at 150 lbs. steam pressure, develops 

about 1350 Hip. The belt wheel shown in Fig. 2, is 22 feet 
in diameter with a 48-in. face. The engine is both direct 

connected and belted to a semi-continuous roll mill of 12 

stands. There are six rolls direct connected to the main 
shaft of engine through gear wheels and six rolls driven 

by the belt. In addition to these two main engines, several 
smaller ones were originally installed at different parts of 

the plant, which, as already stated, have been replaced by 
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electric motors and about which we will say more later. 

To supply energy for lights and these motors, there are two 

other steam engines which still continue to play a minor 

part in the power equipment which we will mention. These 

engines generate current for general distribution about the 

plant and are of the following types: One tandem com- 

pound Buckeye engine driving a 300 Kw., direct current 

generator and one similar type driving a 200 Kw. direct 

current generator. 

In 1910, the demand for power exceeded the capacity 

of the equipment and as the total available boiler space had 

been used, it became necessary for the officials to seriously 

investigate the power situation in the plant and a means 

for supplementing it most economically. After a thorough 

study of the local conditions, it was decided to use the ex- 

haust steam from the two rolling mill engines which were 

operating non-condensing, through mixed pressure steam 

turbines. The details of this new installation are a most 
important one from an operating standpoint, as shown in 

the accompanying plan, and more fully described in what 

follows. 

USE OF MIXED PRESSURE TURBINES. 
The exhaust lines of the rolling mill engines were run 

to a common 36-inch main and thence carried to the loca- 

tion of the new turbines, which were placed in the existing 

engine room at the side of the two lighting engines men- 

tioned above. 
There were installed at this date, two 500 Kw. General 

Electric mixed pressure Curtis steam turbines, direct con- 

nected to 450 volt D. C. generators and designed to operate 

at about 5 lbs. back pressure with 27 in. vacuum. At the 

time of installation, it was calculated that not enough steam 
could be produced from the two steam engines to operate 

the two turbines at once, thus causing the selection of the 

mixed pressure rather than the strictly low pressure tur- 

bine. It was estimated that one machine, however, could 

run at full rated capacity from the exhaust of one of the 

engines, based on the requirement of about 30 lbs. of dry 

steam at this pressure per Kw. per hour for the operation 

of the turbine. Provision was therefore made for taking 

live steam into the turbines at times of insufficient supply 

of exhaust steam as will be described later. 

NT ccc Or a 

Fic. 2; Corntiss Enerne Direct ConNECTED TO 12-RoLu 

Semi-Continuous Rop Miu. 

Before going into the detail of the turbine installation 

and operation, we will discuss the steam lines and con- 

nections from engines to turbines required for this addi- 
tional apparatus. As noted above the exhaust lines from 

the two steam engines were brought together at a con- 

venient point and run to a Rateau steam regenerator shown 

in Fig. 3, which is nothing more than a very large cylinder 

about 9 feet in diameter by 30 feet long. This cylinder 

is kept about one half full of water and the steam at about 

5 lbs. gage pressure enters it at the top near one end. 

This steam heats the water up to its temperature and so 

long as there igs a full flow of steam from the engines to 

the regenerator, the water remains in a balanced state, but 

as soon as the flow of steam lessens, necessarily the draft 

on the generator from the turbine is such as to reduce the 

pressure in the cylinder and the water, which has a tem- 

perature of the steam, is immediately flashed into steam 

which in turn feeds the turbines during such periods as 

the flow from the engines is irregular. ‘When the whole 

supply from the engines is cut off, there will be enough 

stored energy in this regenerator to run the 500 Kw. tur- 

bine for 3 minutes before the live steam valve on the tur- 

bine opens up. This valve is arranged and adjusted so 

that just ag soon as the pressure drops in the turbines, due 

Fic. 1. Reverstnc Encine Direct Connectep TO Two Rott Buioom MIL. 
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to lack of exhaust steam from the engines, the live steam 

will be immediately admitted at 150 lbs. pressure and cause 

the turbine to maintain its normal speed. 

This live steam at a pressure of 150 lbs. enters the 

turbine at a different point from that of the low pressure 

steam and necessarily the different pressures do not inter- 

fere, the design being such that the one aids the other 

through expansion and its own velocity. The steam from 

the regenerator leaves it through a dome on top of the 

cylinder as shown in Fig. 4 and very similar to the dome 

on a locomotive boiler. 

The condensers used with the turbines to produce a 

27-inch vacuum are of the elevated jet or barometric type 

as shown in Fig. 4 at the right and need but little comment 

beyond the fact that the condenser head is placed on the 

outside of the building and elevated above the turbine room 

floor about 35 feet as the hot well is about on the level with 

the floor. The dry vacuum pump for the condensers is 

located in an ante-room at one side of the turbine room, 

and is a horizontal erank and fly wheel machire steam 

driven with mechanically operated air valves. There is one 

machine for the two condensers. From the top of each 

condenser cone a 6-in. pipe is run down to, a point near the 

vacuum pump at which point the lines are brought to- 

gether with proper valves so that each may be eut out at 

will. 

The water of condensation that might collect in the 

exhaust pipe from the turbine to the riser of the con- 

denser, is taken care of by a pump and receiver located 

about four feet below the lowest point in this line. The 

condensing water is brought up practically to the plant 

through an 18-in. cast iron bell and spigot pipe line laid 

about 10-ft. below the ground surface. This line brings 

the water from a large pond by gravity and two centrifugal 

pumps handle the water up to the two condenser heads. 

Each pump is piped so that either may work on both .con- 

densers at will, by operating gate valves in the different 

lines. This arrangement is very good as one pump may 

be out of order and its corresponding condenser in opera- 

tion. 

The water from the condensers flows by gravity into a 

large open concrete hot well about 10-ft. square and 8-ft. 
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deep and from there by gravity back to the pond, entering 

same at such a point as to prevent its quick return to the 

Provision is made, however. when the temperature 

of the atmosphere gets high as in summer, so that this 

water may be earried to a cold well about 500 ft. from 

the power house, through the same gravity return pipe that 

carries it to the pond, and instead of running to the pond 

as noted above may be pumped by a vertical submerged 

motor driven centrifugal pump, over eight cooling towers, 

shown in the general view of the plant, the water returning 

into the same pond as mentioned above and again allowed 

to start on its cycle towards the power plant. The cireu- 

lating pump is operated by a vertical direct current motor, 

direct connected to the submerged pump through a vertical 

shaft. 
As stated earlier in this article, the purpose of the tur- 

bine installation was to get increased power without in- 

creasing the existing steam generating plant of the mill, 

and this equipment has served the purpose very well. The 

current generated is used in driving large motors installed 

at different parts of the plant to take the place of the 

isolated engines that were costly to operate by means of 

long steam lines. With this installation the plant has been 

intake. 
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Fig. 6. SwiITCHBOARD FOR LIGHTING ENGINES AND TUR- 

BINES, AND DISTRIBUTION BoarpD FoR PLANT. 

able to increase its output very materially and while it 

may not be said that the coal bill has been reduced, it is 

true that the management has been able to get a large in- 

crease in power capacity without increasing their steam 

generating plant, a decidedly important feature and one 

which does show a good saving in actual plant operation. 

Through the installation of the new six-stand continuous 

billet mill in 1912, mentioned at the start of this article, 

the power question again came up as the total capacity 

had again been used by the present equipment. This time a 

large electric drive was selected to be operated from ecur- 

rent purchased from an outside source. This installation 

called for a 1600 Hp. prime mover which was furnished in 

an induction motor driving the mill through reduction gears 

of a ratio of 514 to 1. These gears are of the Herring- 

bone type made of east steel. The motor is of the General 

Electric induction type, 2200 volts, 60 cycle, 3-phase, run- 

ning at 257 Rpm. The current is furnished by the Georgia 

Railway and Power Company and is brought to the plant 
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at 11,000 volts, where it is stepped down to 2200 volts by 

three 500 Kw transformers placed near the motor. 

The features of this electric drive are particularly in- 

teresting, first on account of the control and second on ac- 

count of the method of speed reduction. The control ap- 

paratus and board is shown in Fig. 8, made up of 7 con- 

tactor panels, one relay panel and one starting panel. To 

start this large motor, the main oil switch shown on the 

panel at the left in Fig. 8 is closed, which throws full line 

voltage of 2200 on the stator with all resistance in the form 

wound secondary. The master controller may be used to 

give hand controlled acceleration if desirable, however the 

motor is usually operated on automatic current limit ac- 

celeration by setting the master controller on the full runn- 

ing position and closing one of the primary oil switches. 

The current limit relays permit the successive closing of 

the correct contractors at such times as the line current 

drops to a predetermined value for the preceeding contactor. 

The usual setting of such devices limits the current peaks 

Fig. 5. OnE or Two 500 Kw. Mixep Pressure Curtis STEAM TURBINES. 
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during acceleration to 25% overload current. An inter- 

locking system together with the current limit relays, pre- 

vents either too fast or too slow acceleration of the motor. 

CONDITIONS DETERMINING THE NATURE OF ELECTRIC DRIVE. 
The method of connecting large motor drives in steel 

mills for heavy service has been the subject of considerable 

discussion. When the installation of the 1600 Hp motor 

came up, the management had to decide for themselves the 

question of direct connection of the motor or connection 

through gears. The conditions which aided in the solution 

of this problem in this case are interesting and will be 

related in what follows. As already mentioned, the final 

decision was to connect the motor, shown in Fig. 7, to the 

6-stand billet mill through a herring-bone set of gears with 

a ratio of 54% to 1.0. The speed of the motor was selected 

at 257 Rpm for the following reasons. First, the fly- 

wheel effect of the heavy rotor of such a large motor was 

such as to produce a good effect on the operation of the 

motor in absorbing, as it were, the shocks due to sudden 

overloads in the operation of the mill. Second, the cost 

of the high speed motor in connection with the special steel 

gears and casing was considered less than the cost of a slow 

speed motor direct connected to the mill shafting. Third, 

the arrangement permitted the use of a “breaking-spindle” 

placed between the motor and gearing to prevent the pos- 

sibility of wrecking the machine due to a severe overload. 

The arrangement of this spindle is as follows: On the 

outside of the outboard bearing of the motor there is 

placed a flexible coupling connecting the 14-in. shaft of 

the motor to this “breaking spindle” which is only 4%4-in. 

diameter. This spindle is connected to the pinion of the 

herring-bone gears through a second fiexible coupling, mak- 

ing a continuous shaft from motor to pinion. This “break- 

ing spindle” is designed to fail at 4,000 Hp. and since the 

motor will carry a momentary overload (2 to 3 seconds) in 

excess of this capacity, the arrangement offers a safe guard 

or protection to the motor. The motor in addition is 

designed to take eare of a 75 per cent overload for about 

five minutes and a 25 per cent overload for two hours. 

The mechanical operation of the herring-bone gears is 

worthy of consideration. The two gears are placed in an 

oil tight steel casing and operate submerged in an oil bath. 

With this arrangement, the high speed-at which these gears 

run does not produce a noise that ean be detected by plac- 

ing one end of a metallic rod against the casing and the 

other end against the ear. 

The cost of the complete steel gearing and casing was 

$10,000 which, added to the cost of the motor at 257 Rpm., 

was not more than the cost of the slow speed motor direct 

connected. The mechanical advantages mentioned above, 

which have worked out in practice all that was expected of 

them, proves conclusively that the selection of this unit 

was well studied before final decision was made. 

F1a. 9. DiacRamM OF WrRING FoR Moror AND CoNnTROL 

APPARATUS. 

The motor installation has now been in operation for 

eight months and besides proving successful ag a unit, has 

again solved the problem of meeting an increasing power 

demand in the plant and it is probable that other units of 

this type will be installed in the near future. 

New Wireless Stations Planned. 
The Mayeoni Wireless Telegraph Company of America 

has recently made a contract with the Norwegian govern- 

ment for the erection of a wireless station in Norway, con- 

necting with a station in Massachusetts. This service will 

make another link in the chain of Marconi stations which 

are being planned to give wireless service throughout the 

entire world. The Mareoni Company has purchased sites 

for the proposed station on the Massachusetts coast and 

plans to ereet the duplex system, by which wireless mes-° 

sages can be received and sent at the same time. The oper- 

ation of the system will be on the same plan as that to be 

employed between the station now building between New 

Brunswick and Belmar in New Jersey and the new station 

in England. The Norwegian government is at present mak- 

ing arrangements according to Secretary Bottomly, of the 

Marconi Company, to connect with Sweden, Denmark, and 

the north of Europe. It is estimated that each wireless sta- 

tion will cost in the neighborhood of $500,000. Direct wires 

from the stations in Massachusetts will transmit the mes- 

sages to New York and Boston. 

Besides the new system between America and Norway, 

it is proposed to connect the United States with Honolulu 

by two stations to be erected in California at Bolinas and 

Marshalls. This system will ‘be extended eventually to Ja- 

pan and the Philippines. Stations are already being pre- 

pared in the former place, but so far it has not been possible 

to get concessions from the government for stations in the 

Philippines. There is also planned a wireless system con- 

necting Europe and the United States with South America. 

The president of Brazil has recently signed a concession 

for a period of fifty years and every effort will be made to 

erect the necessary stations in the shortest possible time. -. 

station will be constructed at Para connecting with New 

York, to be followed by a network of stations opening up 

cheaper telegraphic communicaticns between the South 

American republics, the United States and Europe. These 

stations will be followed in a short time by a system of. wire- 
less communications with Australia, New Zealand, Egypt and 
India, until wireless messages may be sent to and from all 

parts of the globe. 

Contracts have been awarded to the J. G. White Engi- 

neering Corporation, of New York, for the construction of 

the receiving and sending stations in New Jersey, Califor- 
nia and the Sandwich Islands, 
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Important Considerations When Ordering 
Power Transformers 

(Contributed Exclusively to Electrical Engineering) 

BY H. G. DAVIS. 

Section 3. Voltage Relations and Considerations 

With Rotary Converters. 

OR transmission of power to any great distance three- 

phase connections are used while for distribution lines 

of medium voltage three-phase and two-phase connections are 

used. In supplying motors and rotary converters we have 

two-phase, three-phase and six-phase connections. In 

changing from the two-phase or three-phase primary to 

the low voltage two-phase, three-phase or six-phase con- 

nections, it is necessary to know the direct current voltage 

of the rotary converter and also the method of connection 

to be used, as shown in Figs. 7 to 13. 

RELATIONS WITH ROTARY CONVERTERS. 

The ratio of alternating current voltages to direct cur- 

rent voltages at no load on the rotary and full load are 

given below. At full load on the rotary with constant 

impressed alternating voltage, the ratio of A. C. voltage 

to D. C. voltage increases slightly due to the drop in D. 

C. voltage under load. Single-phase rotaries have two col- 

lector rings, two-phase rotaries have four rings, three- 

phase_rotaries have three rings and six-phase rotaries have 

six rings. The A. C. voltage ratio for two-phase as given, 

is for alternate rings which corresponds to a phase. The 

voltage between any two rings of the three-phase is the 

same. The voltage of a six-phase rotary is different for 

measurements between adjacent rings, alternate rings and 

diametrically opposite rings. These voltages correspond 

to different connections and should be known when trans- 

formers are to be ordered. 

Table 1 will enable anyone to determine the trans- 

former secondary voltage for a rotary to give a desired D. 

C. voltage. For a two-phase rotary, a two-phase trans- 

former with secondary voltages (low tension) as given 

above can be used. A three-phase transformer used with a 

three-phase rotary must be Y connected on the low ten- 
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Fig. 7. Drtra Primary AND Y SeconpARY CONNECTIONS 

To 3-PHasE Rotary wITH GROUNDED NEUTRAL. 

N as shown on the diagram is the neutral Y grounded connection 

of the transformers and electrically connected to the neutral of 

the three-wire direct current side of the rotary converter. 

sion side if a neutral is desired and its secondary voltage 

must be the voltage desired between rings. If three single- 

phase transformers are used, a Y or delta connection can 

be used and the secondary voltages must be figured ac- 

cordingly. For the six-phase rotary, which is the most 

efficient and inexpensive rotary, the secondary transformer 

connections determine the voltage required. 

TABLE 1. RATIO OF A. C. TOD. C. VOLTAGE FOR ROTARY 
CONVERTERS 

Ratio of A. C. to D. C. voltage for rotary converters for de- 

termining transformer voltages with different connections: 

No Load Full Load 

Volts. Volts. 

WiLG hee reGh eC UIE mnie tacts s,s ss 'es/elsis cls.o 0. wis etaleloas 100 100 
SIN 21 Ge Smee rete emt \s 6) 4 e!Sin)els¥eloisie siete alarefermielaly a 71.5 73 

Two E'‘hase (measured on diaineter) .......... 71.5 3 

MESH MOGs 1S Gi uoeteted evelerehste ie: al.e! 5.0. as. os,alel ojelsliywie)a.ntelere siete 61 62.5 

Six Phase (measured on diameter)............ 71.5 3 

Six Phase (measured on adjacent rings)....... 35.8 36.5 

Six Phase (measured on alternate rings)....... 61 62.5 
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Fic: 8. Tue Scorr CoNNECTION FOR TRANSFORMING 3- 

PHASE TO 2-PHASR. 

The six-phase connections can be considered as two 

superimposed three-phase cireuits and in this way the 

circuits can be more easily traced. The connection will 

require two banks of three single-phase transformers each, 

if the Y, delta or diametrical systems are used or two banks 

of two single-phase transformers each, if the T connection 

is to be used. The following table shows the secondary 

voltages for a rotary to deliver 600 volts D. C. when the 

different connections are used and different numbers of 

transformers. 

TABLE 2, SECONDARY VOLTAGES WITH DIFFERENT CON- 

NECTIONS. 

Transformer No. of 1-Phase Trans- 

Type of Rotary Voltage formers 

MIN SIG TASGL oc, «, cistoxeyersi.cre vets 429 1 

EPSON Ce ENEVPNDS GR oe 905) \ef's etree ois 429 2 

Three-Phase Delta .......366 3 

TSH eens ase Vicifetet a <etvia vs 212 3 

THrECSE HASSE TT inc ois crys cleras 366 2 : 

3 With Double Secondaries 

6-Phase *2-delta .........366 6 With Single Secondaries 

Go ea Sere Vu otelarcteislselolees iol ox Ditto 
2 With Double Secondaries 

(Ei ECE hE WI Sanionoe coe 366 4 With Single Secondaries 

6-Phase, diametrical ..... 429 3 

*2-delta, 2-Y and 2-T means double delta; double Y and double T. 
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6LINGS OF 2 
6D Roraory 

Fig. 9. THrEeE-PHASE TO 6-PHASE DELTA CONNECTION FOR 

6-PHASE RoTArRY OPERATION. 
The double secondaries shown in the diagram are for three single- 
phase transformers or two banks of three transiormers with 

primary deltas identical and secondary deltas formed as shown. 

The voltage of each delta is the three-phase delta voltage, corre- 

sponding to the D.C. voltage required and given in the table. The 

secondary deltas are formed with individual coils connected in 

opposite directions so tnoat the ‘wo deltas are displaced 60 de- 

grees. 

With the secondary voltages determined, the current rat- 

ing of the transformers can be found. The Kva rating 

ean easily be determined from the kilowatt output of the 

rotary, allowing for the losses in the rotary. For any con- 

nection with the number of transformers decided upon, 

each transformer must deliver its own proportion of power 

from which the rating for its connection can be given. 

Assume a six-phase, double delta with three transformers, 

each must deliver one-third of the power and table No. 1 

shows that a three-phase, delta connection has a utility of 1 

or the capacity required equals the power to be delivered. 

With a three-phase T with double secondaries, two trans- 

formers are required each to deliver one-half the power. 

The capacity of main and teaser transformers can be de- 

termined from Table 1 and utility — .866 or transformers 

6 RINGS OFA 
6 @ Rorary 

Fig. 10. THree-PHasr To 6-PHASE Y CONNECTIONS FOR 6- 

Puase Rorary OPERATION. 
The secondaries are double secondaries of three single-phase 

transformers or two banks of three transformers with primary del- 

tas identical and secondaries as shown. The neutals of the *wo 

Y’s could be connected together and grounded fo~ a three-wire 

D.C. network fed from the rotary. The two secondary Y’s are 

formed by connecting the coils of the individual legs in opposite 

directions. 

6RINGS OFA 
6@ Roraory 

Fig. 11. Srx-Poasr DiAmetricaAL CONNECTIONS OF THREE 

SincLte-PHASE TRANSFORMERS FOR 6-PHaAse Rotary OPERA- 

TION. ; 

The two ends of each s-ngle winding are connected to rings of 

the rotary that come from diametrically opposite points of the 

rotary armature. For voltage of each individual secondary wind- 

ing, see the table. If the middle point of the three windings is 
connected, the connection would be double Y. 

must each be 15 per cent greater in Kva rating than the 

power required. 

For a ZT or Y connection used with rotaries, the curren! 

in each lead enables the capacity to be determined. With 

field excitation for the power factor to be one or unity, the 

current in the a. ce. leads of any rotary bears a definite 

ratio to the d. ¢. current. Thus: The three-phase alter- 

nating current and the direct current are practically the 

same or .943 times direct current. The two-phase alter- 

nating current equals three-quarters of the direct eurrent 

or .707 % direct current. The six-phase alternating cur- 

rent equals one-half the direct current, or .472 X direct cur- 

rent. These are figures which, while not exact, are close 

enough for determining the current in the a. c. leads, These 

rotaries as referred to are shunt or compound rotaries. 

The split pole rotaries for special service have variable d. 

ce. voltage for constant a. ¢c. voltage and consequently have 

no definite ratio of voltage or current. These rotaries re- 

quire special calculations and have no marked use in rail- 

way work or general use at the present time. 

SINGLE VS. THREE-PHASE TRANSFORMERS. 

The capacities figured above are for combinations of 

2D Mains. 

Fig. 12. Turee-Puase To 6-PHAsE Douste T ConNneEc- 

TIONS OF Two TRANSFORMERS WITH DOUBLE SECONDARIES. 
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Fig. 13. Two-PHass to 6-PHase Dousie T CoNNECTIONS 

or Two TRANSFORMERS WITH DouBLE SECONDARIES. 

single-phase transformers. Three-phase transformers com- 

bine the properties of three single-phase transformers in 

one piece of apparatus. The windings may be connected 

in either Y or delta as if single-phase units were used. The 

relative advantages of the Y connection and the delta con- 

nection are the same and, in the case of the delta connec- 

tion, if one winding becomes defective, it is possible to 

operate with the V connection if the transformer is of the 

shell type. This is done by disconnecting both primary 

and secondary windings of the defective phase from the 

other phases and short circuiting each winding. One wind- 

ing will then neutralize the other and the transformer will 

operate in a V connection. However, the transformer 

must be removed from service before the damaged phase 

ean be repaired. Thus unless a number of three-phase 

units are used, this might be troublesome and cause an 

interruption in service. The three-phase units should have 

the same relation in capacity as single-phasegunits to al- 

low for trouble and interruption in service. For distribu- 

tion and lighting service in general, three-phase units are 

out of the question on account of size and because of the 

greater flexibility of the single-phase transformers when 

used. If two three-phase transformers are to be used with 

a six-phase rotary, this should be specified so that the see- 

ondaries can be properly connected. In general for ob- 

taining the same service three-phase transformers cost 

less, occupy less space, are more efficient, are more simple 

in their outside connections and cost less in installing than 

a combination of single-phase transformers to do the same 

work. On the other hand, three-phase transformers cause 

a greater derangement of service in case of break down and 

cost more for repairs. Spare units required cost more than 

the units required for a single-phase combination. Also for 

a number of tap voltages a three-phase unit presents greater 

difficulties in bringing out the taps. For large power trans- 

formation three-phase units are most often used. Self- 

cooling three-phase transformers have a reduced rating com- 

pared to single-phase units which may be considered an- 

other disadvantage. 

The next section of this article will take up different 

types of transformers. 

The Design of Steam Plants 
(Contributed Exclusively to Electrical Engineering ) 

BY EARL F. SCOTT, M. E., MEMBER A. 8S. M. E., MECHA'NICAL ENGINEER, ATLANTA, GA. 

Section 7. Details of Piping Specifications and 
Foundations for Engines and Turbines. 

INCE the steam conditions for the plant discussed in 
sections 5 and 6 of the September and November 

issues, are different from the preceeding designs taken up, 

it will be necessary to give at this point a specification 

covering the apparatus. For convenience we will repeat 

the working conditions as follows: 

Boiler pressure. A saturated steam pressure of 150 

Ibs. gauge will be used. This condition requires, therefore, 

an entirely different class of material from that used in 

preceeding designs, as superheated steam was used in 

those cases. All piping material for this plant will be 

extra heavy, but cast iron instead of cast steel. The pipe 

will also be somewhat larger than in the plant where super- 

heated steam is used. This is due to the fact that the 

water in the saturated steam causes friction in the pipe 

lines and necessarily the high velocities must be reduced 
to overcome this. This condition is usually taken care 

of by placing a large header or druii between the boilers 

and engines, at such a point that it will not only be easy 

to run all boiler branches into it, but so that all machine 

leads may be taken from it. In this installation we will 

place the header near the partition wall on the boiler room 

side. This header will be elevated above the top of the 

boilers at such a height that the long radius bends running 

from each boiler outlet will enter the center of this header. 

There is no special rule as to the size of this header but 

it will be considered good practice to make it about 14 

in. in this case, although smaller than is customarily used. 

However, the volume of steam at the pressure used is 

small, the header required need not be made as large as for 

a lower pressure. Again, the size of this header is some- 

what determined from the number of machines connected 

to it. With this header as a reservoir, there is little ten- 

dency for a rapid flow of steam to the machines to cause 

the boilers to prime or throw water over into the piping 

system, to eventually reach the machines. 

The branches from the boilers to the header and from 

header to machines should be made in sizes corresponding 

to the outlets, provided the lines are not long and, further, 

that the velocity thru the particular line does not exceed 

say 6000 feet per minute. This may be determined by 

a simple rule as follows. We have a machine using 150 

Ibs. of steam per minute at 150 lbs. gauge pressure, from 

which we get (150 lbs. & 2.7 ecu. ft.) + 6000 = 37 D* 
where D — .085. For small sizes it is thus seen that this 

consideration is not necessary. 
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The header should be made of one piece of pipe with 
nozzles welded on. This makes a substantial job for this 
service and is thoroughly practical, and most large pipe 
and fitting manufacturers can produce it. A specification 
for this header will be given later. The location of valves 
for this design should be the same as in the preceding 
article, namely at the header, where each branch enters or 
leaves the header. 

The detail specification covering material for the live 
steam lines should be as follows: 

VALVES. All valves for live steam lines shall be extra heavy, designed for 250 lbs. steam pressure, with cast iron body and bronze mounted, (outside screw and yoke preferable) gates or globes. Globe valves shall be used at the throttle of machines, ABADER. The header shall be made of wrough* steel pipe 14 in. outside diameter (O D) %-in. thick. (Wrought iron pipe runs by inside diameter in sizes up to and including 12-in. and above 12-in the sizes are expressed by outside diameter with the thickness given, and these thicknesses range from % to %-in. and thicker if desired. The thickness specified is enough for the pressure that we will carry and is flexible in working and for this reason is more desired than the heavier sizes. 
All branches leaving the header shall have a nozzle welded into *he header in such a manner that the surface shall be Smooth on the inside as well as the outside and in each case Shall form a smooth regular fillet of about one inch radius on outside. All flanges for ends of header (and intermediate if header is longer than a pipe length, about 20 +o 28 ft.) and those of the branches shall be extra heavy, high hub, cast iron of Van Stone type. Flanges shall be finished at all points where the lap of the pipe comes in contact with the metal, and shall have full finished face and drilled holes. Each joint and nozzle shall be lapped back giving a face as follows for the different sizes of pipe: 5-in.—1%% in; 6-in.—1¥% in.; 7-in—1% in.; 8-in.— 1% in.; 9-in.—154 in.: 10-in.—134; 12-in.—1% in.; 14-in.—1% in. ete. 

With these faces sufficient bearing surface will be pro- 
vided for the gasket and the face will not interfere with 
standard drilling of flanges for this service. 

As the nozzles on the header are fixed, it is necessary 
that they be located accurately with reference to the ma- 
chines they may serve and the outlets on the different 
boilers. This type of header is flexible and is also ser- 
viceable as the joints and possible leaks have been reduced 
to a minimum. 

BENDS AND BRANCH FIPH. All bends and pipe 4-in. and larger shall have Van Stone joints. The flanges shall be high hub, cast iron, extra heavy dimension and finished as specified for the header. All joint faces shall be in accordance to *he table given under the heading of “main header.” FITTINGS. All fittings shall be cast iron, extra heavy pat- tern, flanged for 3-in. and larger. The flanges shall be faced true to the axis of the fitting and have drilled holes to a stand- ard templet. Fittings below 3-in. shall be tapped true to the axis of fitting with a good clean thread properly tapered. GASKETS. The gaskets shall be the same as called for in the preceeding design, namely, Vanda, Laurol, No. 900 pr Clingeret. This packing is of an asbestos composition, hy- draulically pressed and stands heat and water equally well and has proven very serviceable for this character of work, BOLTS. The bolts shall be a good grade of machine bolt with square heads, and cold pressed hexagonal nuts. (It does hot pay to buy cheap machine bolts as it usually requires a wrench to take the nuts off and the time lost by high grade mechanics in taking off nuts ready to place material in posi- tion will more than pay for a high grade bolt, not to mention the fact that cheap bolts are less reliable as to actual strength. Supports. All lines shall be supported in a manner to pre- vent undue vibration but to permit of free expansion and con- traction. The header shall he Supported by wall brackets and adjustable rolls fastened securely to the wall, 
It is always desirable to place the main header in the 

boiler room side of the plant, against the separating wall 
between engine and boiler rooms. This location permits 
of easy connection from the boilers to the header and also 
places the header in such a way that the leads to the 
different machines may be taken off. 

It is hard to define the best location or type of hanger 
for the branch lines as the local conditions control these 
in every instance, but a good turn buckle hanger will al- 
ways suffice to give good results for these lines wherever 
there is overhead construction from which to hang them. 
Where this is not the case or where interferences such as 
overhead traveling cranes, it is necessary to resort to a 
floor support for the pipe work. This arrangement should 
be avoided as far as possible as it is not as substantial as 
the overhead support. 

SEPARATORS. It is essential that steam separators 
be installed both on the turbine and reciprocating engine, 
but since each of these machines take steam in a different 
manner, each will require a different type of separator. 

TURBINE SEPARATORS. Since the flow of steam to the turbine is continuous it will not require large vol- umes of steam, therefore all that will be required for this service is a machine to separate the water from the steam and give as nearly dry steam as possible at the throttle. The ordinary cast iron steam Separator will serve this pur- pose, however, in selecting this separator it is necessary to guard against a drop in pressure in passing through it. The separators known as the baffle plate type will often cause a drop of from 0.5 to 5 Ibs., due to the fact that the steam velocity is greatly reduced in passing the baffle plates. This feature can be overcome by using a centrifugal type which Separates the water from the steam by centrifugal action. As the velocity of steam in this type of machine is not reduced there will be no reduction in pressure, 

This drop in a separator may not seem a large item. We will, however, assume a drop of 2 Ibs. in a baffle type separator, which amount is not excessive, and ealeulate the effect. With steam at 150 lbs. a drop of 2 lbs. is 34 of 1.0 per cent loss on the total fuel bill for a 500 Kw turbine operating at 22 Ibs. per Kw. This means in dol- lars and cents per year for the 500 Kw. turbine, 500 >< 22 Ibs. = (11000 x 24) + 8 = 16% tons eoal per 24 hours, which at $2.50 per ton = $49.50 per day and % of 1 per cent of this $49.50 is 36 cents per day, or for 365 X .36 = $131.40, 
While the cost of the centrifugal separator is more than twice that of the baffle plate machine, a 5-in sepa- 

rator of the more expensive type would not cost as much as 
the saving in one year. 

ENGINE SEPARATOR. Since the service of the engine 
is intermittent, that is starting and stopping, as it 
were, each revolution, and since it is desirable to have. 
proper steam pressure at or near the throttle during the 
period the valve is open to prevent a drop in pressure in 
the cylinder or “wire drawing” through the ports, it is 
desirable to have a large storage of steam to prevent these 
troubles. This may be done by combining the separator 
with a large receiver cylinder in what is known as the 
receiver separator. These are usually made of wrought 
steel shells with baffle plates to separate the water. The 
baffle plate effect in this type of separator is not as ob- 
jectionable as with the smaller types. The receiver of 
the separator should bé 3 to 6 times the volume of the 
high pressure cylinder of the engine and preferably placed 
over the throttle or as near same as possible. 

The separator specification is as follows: 
TURBINE SEPARATOR. There Shall be furnished a cast iron steam separator preferable of the centrifugal type suitable for 200 lbs. working steam pressure, Flanges shall match standard extra heavy templet and shall be faced and drilled true to axis of separator. The Separator shall be vertical, horizontal or angle type as the case may be. 
ENGINE SEPARATOR. There shall be furnished a receiver type of steam separator, having a capacity of 5 times the volume of the high pressure cylinder. It shall be suitable for 200 lbs. working steam pressure, and the shell shall be made of wrought steel riveted suitable for the service. The heads shall be of cast iron riveted to the shell and have extra heavy flanges faced and drilled. Flanges and nozzles shall be riveted on true to axis of shell. Re separator shall be fitted with plates for separating the moisture from the steam and a drain outlet for carrying it off. The type shall be vertical, horizontal or special, as the service may require. 

EXHAUST AND WATER LINES. Since the service under 
this heading, both for vacuum and atmospheric, is 
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the same as that of the preceeding article we willl not dis- 

cuss these headings. This applies also to the water lines, 

both low pressure, such as injection and pump suction and 

discharge, such as boiler feed and other discharge or pres- 

sure lines. 

In our preceding design we discussed the building lay- 

out only in a general way on account of the fact that the 

design of the building for a plant of the size considered 

usually calls for an architectural design rather than an 

engineering one. In these smaller designs, however, we 

will diseuss this part of the work appropriately, so that 

the layout will not be elaborate on account of cost. 

The building for the design now considered should 

preferably be of brick construction. If, however, condi- 

tions make this too expensive, then a steel frame work 

with corrugated steel sides and roof may prove economical 

as well as serviceable. With this construction it would be 

desirable to have a brick fire-wall separating the boiler 

room from the engine room. This wall should extend 

through the roof of the building at least three feet and 

should be not less than 12 inches thick. The roof should 

be composed of steel trusses for either the brick or steel 

construction. If the brick construction is followed the 

most appropriate type of truss would be the rectangular 

truss having a slope of about one half inch to the foot, 

and should be about four feet deep at the narrow or outer 

edge. This would make each about five feet in the center 

or at the fire wall. The roof would slope in either direction 

from this wall. For ventilation it is desirable to provide a 

cupola or manitor, especially in the boiler room side. If 

this construction is not followed it is a good plan to place © 

large ventilators in the roof. 

On the trusses just described should be placed steel 

purlins usually best of a channel section, the size depend- 

ing on the span from truss to truss and distance between 

purlins. On these should be bolted a nailing strip such as 

a 2x4-in. wood, to which a grooved flooring can be laid, 

say, of about 134-in. material and on top of this should 

be placed tar and gravel of proper composition roof. 

The window frames for the brick construction should be 

steel construction with wire glass window lights. This is 

rather expensive but is consistent with this type of build- 

ing. 

The floor for the engine room should be of steel frame 

work with reinforced concrete slabs worked in between 

the steel work. This makes in connection with the brick 

building, a fire proof building, with the possible excep- 

tion of the small amount of wood in the roof. A cheaper 

flooring for the engine room could be used by following 

out a regular mill construction of wood. This would re- 

quire beams about 12x16 inches, depending on. the width 

of the span, spaced about 8 to 10 foot centers, and on 

this should be laid regular mill flooring which is 134 to 2% 

inches thick with grooves in it in which grooves is placed 

“splines” when the flooring is laid. This makes the floor 

practically water-proof as well as dust-proof. The boiler 

room floor should be concrete or brick, and if the concrete 

construction is used a space of brick laid on edge should 

be placed in front of the boilers, and grouted in with 

cement. This is done to prevent the heat from the boiler 

causing the econerete to crack. 

As foundations for the different machines concrete usu- 

ally proves least expensive as well as the most substantial. 

Since mass is the main requirement for this class of work, 

it is not so important to use a very rich mixture. A mix- 
ture of 1 to 3 to 5 makes a good foundation. This is 

made up of one part portland cement, 3 parts clean sand, 

and 5 parts of erushed stone, or ‘hard burned brick as the 

ease may be, since the particles of cement fill the voids 

between the grains of sand, and the sand and cement mix- 

ture in turn takes up the space between the stones, it is 

readily seen that we will not get a total conglomerate as 

large in volume as the sum total of the material put in, but 

it may be expected to get from .55 to .60 of the total. 

From a mixture where the above proportions are used, 

in a total number of parts amounting to 9 eubie feet a 

resulting mixture is secured of 9 6—5.4 eu. ft. of con- 

crete. 

The engine foundation must be massive in order to ab- 

sorb the vibrations from the reciprocating parts, the over- 

all dimensions of which is furnished by the engine builders. 

For turbines, the requirements for foundations are not 

nearly so great as to size or mass. This is due to the fact 

that the rotating effect from the turbine does not set up 

heavy vibrations. Turbine foundations therefore, can 

usually be made hollow, to allow for pipe connections and 

openings for air duets for cooling the generator. 

The foundations for the smaller machines, such as 

pumps ete., require but little attention. A slab of con- 

erete will suffice for this work. The main feature in set- 
ting such machines is placing them high enough above the 
floor line to make them convenient for repairs and opera- 
tion. 

The boiler foundations ean be made of concrete or 
brick as the conditions may warrant. Concrete is in most 
eases the most economical. The boiler setting or brick 

work should be installed under the supervision of the 

boiler erecting superintendent as they are familiar with the 
special requirements for this class of work and would 
insure a better job than some local man not aceustomed to 
such work. 

Electric Production of Ferrochrome. 
A new industry has just been started at Trollhattan, 

Sweden, in which the electric furnace is used for the re- 
duction of ores. Two furnaces are now in operation, using 
3-phase, 50-eycle current at a voltage varying between 45 
and 60. Four grades of metal are being made, containing 
5, 64%, 7Y% and 9 per cent of chromium, and the finished 
product is shipped to various European countries. The 
process is a secret one and entrance into the works, which 
is owned by the Ferrolegeringar Aktiebolag, is forbidden. 
The manager, Engineer Louis Lucchese, who ig also the 
inventor, explained that as yet no patents had been appled 
for and hence the only protection was secrecy. The out- 
put for the: year 1913 will reach about 1,200 metric tons, 
and this will be increased in 1914 to 2,500 tons, with fur- 
ther extensions in 1915. It is+stated that the furnace re- 
quires 1,700 kilowatt hours per ton of metal reduced and 
that the results thus far obtained are very satisfactory. 

Money spent for good ventilation is always a good in- 

vestment. Workers need air, plenty of it, pure and fresh, 

to be efficient. 

Good mineral oi] makes a good commutator lubricant, 
but it should be used sparingly. 
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High Speed Passenger and Freight Service 
of Oakland, Antioch @ Fastern Rail- 

way in Ca California 
BY C. E. HEISE AND G. B. KIRKER. 

Details of First American Interurban Electric 
System to Adopt High Speed Train Service 

With Chair Car, Observation and 
Sleeping-Car Accommodations. 

N October of 1907 the Indianapolis and Louisville Rail- 

road placed in operation the first high voltage direct 

current electric railway equipment in the United States, 

for city and suburban service. Since this time 1200 volt 

apparatus has passed through the development stage and 

is now practically considered standard for interurban roads 

and there are now 28 roads operating or preparing to 

operate high voltage equipment over an aggregate of 1964 

miles of road bed. .Of this distance, 273 miles, distributed 

among 22 of the 28 roads, is over 600 volt tracks. Cali- 

fornia heads the list with 448 miles of high voltage track 

under construction and operation. Oregon is next with 

Sacramez‘to 

Sy / 

Fic. 1. Map SHowrne Route or OAKLAND, ANTIOCH, 

AND Eastern Ratuway. 

325 miles in operation and 300 miles planned, Michigan 

next with 242 miles under construction, Texas fourth with 

178 miles, Iowa fifth with 175 miles, Pennsylvania sixth 

with 132 miles and the Carolinas following closely with 130 

miles in operation and plans for extensions of 400 miles. 

Three-phase generation and transmission is appliable 

and used with a majority of the D. C. high voltage rail- 

way systems, the conversion of alternating current to 

direct current at 600 volts being made by rotary converters 
or motor generator sets. 

Voltages of 1200 or more are not to be considered as 

superseding 600 volt operation for the voltage to be used 
on any system depends upon the conditions and nature of 

service. For the congested service with large numbers of 

small equipments, the 600 volt system is considered most 

economical. On the other hand for interurban lines with 

heavy equipment operated by long headways and with 

light freight service, 1200 volts or more is most economical 

while for trunk line operation probably 2400 volts is most 

suited. The high direct current voltages do not now pre- 

sent serious difficulties and there seems to be an inelina- 
tion to use something like 5,000 volts in the near future 

on trunk line railways with heavy grades. 

The hauling of freight by interurban railways and 

regular inter-town and city passenger service has been 

successfully worked out in all sections of the country but 

it has remained for the Oakland, Antioch and Hastern 

Railway Company of California to introduce a new service 

for American interurban railways. This road is now 

operating between San Francisco and Sacramento, high- 

speed passenger trains with a speed of 55 to 60 miles per 

hour and providing chair-car and sleeping-car service. 

Fic. 2. SHEPARD’S CANYON TUNNEL THROUGH CONTRA 

Costa His. 



Decemsesr, 1913. ELECTRICAL ENGINEERING 523 
(Formerly Southern Electrician) 

Heavy 62-ton locomotives are used equipped with field 

control. The field control is used to secure a large starting 

or tractive effort at a minimum of current consumption 

and further allows high speed running when desirable. 

With the exeception of about five miles in Oakland, where the 
trains run over a 600-volt system, the voltage is 1,200 

D.C. with overhead catenary construction. The distance 

between Oakland and Sacramento is 85 miles, the entire 

distance from San Francisco Ferry depot to Sacramento 

depot being 93 miles. 
In what follows a description of the overhead con- 

struction, equipment and operation is presented by cour- 

tesy of the Electric Journal, the information and illustra- 

tions being taken from a recent issue: 

Fig. 3. Type oF SUBSTATION OF OAKLAND, ANTIOCH AND 

EASTERN SYSTEM. 

Starting from the “Key Route” pier at Oakland, the 

electric trains of the Oakland, Antioch & Eastern Railway 

run over the 600-volt system of the “Key Route,” a dis- 

tance of approximately five miles to the western terminus 

and depot of the Oakland, Antioch & Eastern Railway, 

where a stop is made to pick up passengers. Leaving 

Oakland, the grade is 1.5 per cent for some distance, in- 

creasing to 4.1 per cent for about 4,000 feet, then there 

is a level tangent about 300 feet long and the up-grade 

for the balance of the distance to the western portal of 

Shepard Canyon tunnel is 2.4 per cent. This tunnel is 

the only one on the system piercing the Contra Costa hills, 
and has a length of approximately 3,700 feet, and slopes 

to the east on a uniform grade of 1.9 per cent. Leaving 

the tunnel, the road extends through Redwood Canyon, 

one of the most picturesque spots in the state, the grade 

continuing to descend in a generally eastern direction and 

varying from 1.9 per cent to practically level track, until 

the village of Lafayette is reached, 16 miles from the 

Oakland terminus. From this point, the road traverses 

a rolling country through the towns of Walnut Creek and 

Concord. This section, while really not far distant from 

San Francisco in an air line, has had its development held 

back because of lack of transportation facilities. From 

Concord, the road extends to Bay Point, a rapidly growing 

manufacturing center, where there is a junction with the 

trans-continental Southern Pacific and Atchison, Topeka 

& Santa Fe Railways. 

Leaving Bay point, the tracks parallel the trans-conti- 

nental railroad systems for some distance and then cross 

beneath them through an underpass some 1,600 feet in 

length, thus eliminating the danger of a grade crossing at 

this point. From thig underpass, the tracks extend to the 

South Ferry slip, where the electric trains are run onto 

the ear ferry boat “Bridgit” and transferred across an 

arm of San Francisco Bay to the North Ferry slip on 

Chipp’s Island. The United States government has given 

the company permission to erect a bridge across this chan- 

nel, but several years will be required to construct it and 

the car ferry boat will serve until the bridge has been com- 

pleted. 

From the North Ferry slip, across Chipp’s Island and 

Van Sickle Island, the road extends over marsh lands and 

sloughs to the main land, passing through the Montezuma 

hills and continuing through practically level country, and 

entering the city of Sacramento over a steel bridge crossing 

the Sacramento river. 

After leaving Oakland the road is built on the com- 

pany’s private right-of-way the entire distance through to 

Sacramento, and in Sacramento the company has its own 

franchises and terminal sites, which are most favorably 

located. The line throughout is standard gauge, single- 

track, with a total of about 30 sidings, each of ample 

length. Standard 70-pound rails with electrically welded 

bonds are used. The entire length of line is very efficiently 

protected with electric block signals. 

OVERHEAD CONSTRUCTION AND SUB-STATIONS. 
Flexible single catenary overhead construction has been 

adopted as standard. The trolley is 4/0 grooved, hard 

drawn copper. Mounted on the poles above the bracket 

arms, are cross-arms, carrying the 1,200-volt direct current 

aluminum feeders, the telephone wires and the block sig- 

nal wires. Submarine cables cross Suisum Bay and Mon- 

tezuma Slough, carrying the feeders, the telephone and 

the block signal circuits. Upon leaving the Oakland depot 

and continuing over the entire length of road up to the 

drawbridge, at Sacramento, the trolley voltage is 1,200 

volts direct current. 

Five sub-stations have been constructed. The one at 

Concord is of reinforced concrete, but the standard type 

of construction adopted for the remaining sub-stations, 

consists of a structural steel framework covered with gal- 

vanized corrugated iron. 

The standard unit adopted for these sub-stations is 

covered by the following deseription: A 750 Kw. two- 

bearing, synchronous motor-generator set consisting of 

one 750 Kw. compound-wound, 1,300-volt direct current 

commutating pole generator, speed 514 r.p.m., is mounted 

on common shaft and bedplate with one 1,080-horsepower 

self-starting synchronous motor, wound for 11,000 volts, 

3-phase, 60 cycles; and one 19 Kw., direct current, 125 

volts, direct connected exciter, complete with necessary field_ 

Fig. 4. Typr or Evecrric Locomotive Usep 1n SErvicu 

BETWEEN San FRANCISCO AND SACRAMENTO, CALIF. 
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rheostats and apparatus for starting set from the alter- 

nating current side. The switchboard equipment for each 

motor-generator consists of a synchronous motor panel; a 

direct current generator panel, and a negative cireuit 

breaker panel. 

Also in each sub-station there are three direct current 

feeder panels. 

ROLLING STOCK. 

The standard passenger car was adopted after careful 

consideration and consists of a combination car contain- 

ing passenger, smoking and baggage compartments. It has 

an over-all length of approximately 56 feet and seats 50 

passengers. Each of the 14 interurban passenger cars of 

this type is equipped with four . 600-1,200-volt commu- 

tating-pole railway motors and hand-operated multiple 

unit control. The control is designed for full speed opera- 

tion on either 600 or 1,200 volts, a change-over switeh 

making the necessary change in motor and grid resistance 

connections. 

Type or HigH-Sprep COMBINATION BAGGAGE, 

SMOKING AND PASSENGER CAR. 

Fig. 5. 

The total weight of the car, including air-brake equip- 

ment, but without live load, is 87,300 pounds. The balanc- 

ing speed of*this equipment on level tangent track, with 

an average voltage of 1,200 volts, is about 50 miles per 

hour. With an average voltage of 1,100 volts, the balane- 

ing speed on level tangent track is approximately 48 miles 

per hour. The gear ratio is 22:55. Each of the motor 

cars is intended to be capable of hauling a 25-ton trailer 

car. There are 14 trailer cars at present and each is 

equipped with master controllers so that a combination 

train may be operated from any car. There are also two 

combination passenger and express cars of similar descrip- 

tion. 

To take care of the heavy through passenger business 

between San Francisco and Sacramento, two type 2-4-0, 

articulated truck, high speed electric locomotives are used, 

with four commutating pole, field control, 600-1,200-volt 

motorg and unit switch control. Each locomotive is capa- 

ble of hauling five steel passenger trailer cars, weighing 

37.5 tons each, on level tangent track with 1,100 volts on 

the trolley, at a balancing speed of about 56 miles per 

hour. When hauling only three of these passenger cars, 

the balancing speed, under the same conditions, will be 

approximately 60 miles per hour. Each locomotive has a 

total weight of 62 tons, of which 43 tons is carried on the 

drivers and 19 tons earried on two radial pony trucks. 

The draw-bar pull is transmitted through the main truck 

side frames and each driving axle is equipped with an 

independent geared motor. The driving wheels are 42 

inches in diameter and the gear ratio 26:47. 

With forced ventilation the locomotive is capable of 

exerting continuously, a tractive effort of 4,400 pounds on 

normal field with an average of 500 volts, and 8,500 pounds 

for one hour on normal field at approximately 45 miles 

per hour with 1,200 volts, while with clean dry rails, the 

locomotive is capable of exerting momentarily a maximum 

effort of 21,500 pounds. The motors have a nominal rating 

of 250 horsepower with forced ventilation. 

For handling the freight business, there are two 47-ton 

freight locomotives, each equipped with four motors and 

hand-operated unit-switch control, and using a gear ratio 

of 17:56 with 42-inch wheels. Each locomotive is capable 

of developing a full-load tractive effort of 16,600 pounds: 

at a speed of 10.6 miles per hour with 600 volts, or a 

continuous tractive effort of 5,200 pounds with 600 volts, 
or a maximum tractive effort of 24,500 pounds. Each 

freight locomotive is provided with two independent dyna- 

motor-compressors, each having a capacity of 25 enbie 

feet of free air per minute. The passenger cars are 

equipped with roller pantagraph trolleys and the passenger 

locomotives with double shoe, sliding pantagraph trolleys. 

The road was opened for service between Oakland and 

Bay Point in April, 1913, and through service between Oak- 

land and Sacramento was inaugurated, on September 3, 

1913. Power is purchased from a long distance hydro- 

electric power transmission system at 11,000 volts, 3-phase, 

60-ceycles, delivered to the various sub-stations. 

Use of Electrical Appliances in Norway. 

The use of electric appliances is limited in Norway, not- 

withstanding the fact that electricity is used everywhere and 

that it is furnished to consumers at very low rates. Ap- 

pliances having the largest sale are electric irons, fans, 

chafing dishes, one and two-hole broilers, and small hot 

and cold air blowers for drying the hair. The cost of elec- 

tric current furnished householders is 6.97 cents per kilowatt 

hour. For technical purposes the rate is 5.36 cents per kilo- 

watt hour. On yearly contracts the rates are lower—5.36 

cents per kilowatt hour for domestic use, and for technical 

purposes $24.12 per horsepower up to 15, and $18.76 per 

horsepower if more than 15 horsepower is used. - 

Electricity is used for heating purposes and for general 

cooking to a very limited extent. A few householders, where 

space is limited or the use of coke stoves impractical, employ 

electric heaters and ranges, and a few amusement places, in 

operation for only two or three hours a day, find electric 

heating convenient. With coke at $4 or $4.50 a ton, and 

wood $2.50 or $3 a load, heating and cooking by electricity 

are considered too expensive at the present price of electric 

current, though a contemplated reduction in rates may bring 

about decided changes. The original cost of electrie appli- 
ances is also too great to permit of their universal use. A 

few appliances are now being manufactured in Norway, but 

the majority are imported from Germany, with smaller quan- 

tities from the United States, Sweden, and England. 

Man’s mind is a magnet that either attracts or repels 

other minds, depending wholly on the eurrent of this man’s 

thoughts. If you start out in the morning with a chilling, 

blighting, eross-grained lot of thoughts, you are sure to 

find plenty of trouble before the clock strikes six. The 

day will be a mirror, and reflect your own disposition—it 

will reveal your actions. No one has a little bit of use for 

a erabbed character. Everyone, eventually, will smile at 

the good-natured, cheerful, optimistic man. 
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Considerations in Planning and: Designing 
Industrial Lighting Systems 

(Contributed Exclusively to ELEctricAL ENGINEERING). 
BY D. R. SHEARER, E. E. 

HE intentions upon which industrial enterprises are 

based are of many kinds, but by a process of elimi- 

nation, may be reduced to the fundamental desire to utilize 

capital for the production of dividends. The use of capital 
and the production of satisfactory Gividends depend on 

so many factors of variable importance that many years 

of close attention to detail may not bring the coveted at-. 

tainment to some, while others blindly stumble on success. 

Not until recently, in fact since efficiency engineering’ be- 

came prominent as an economic factor, has detailed study 

of the generic industrial factors been made. These are so 

many in number that we must eliminate all but the very 

fundamentals of a successful enterprise, leaving the subsi- 

diary principles for consideration under other headings. 
These basie factors of success, (three in number) are: 

proper machinery and equipment, economical operation and 

efficient workmen. 

Equipment is merely a matter of money, for money will 

finance the plant and secure the services of skilled engi- 

neers to design, erect and install. It is moreover in the 

province of the consulting engineer to see that the operat- 

ing layout of the machinery is designed for economical pro- 

duction, for minimum handling of material and finished 

product and for maximum speed in output of production. 

In regard to efficient labor, here many otherwise prom- 

ising plants fail from suecess. The workman must have a 

desire to do, he must have an interest, be it personal or 

pecuniary, in his occupation and he must be in physical 

condition to carry out this desire with the least waste of time 

and energy. In addition to this, a feeling of satisfaction 

and of well being is a psychological aid to human effi- 

ciency. In other words, if machines are kept in repair, 

well oiled, furnished with favorable conditions looking to 

satisfactory operation, so should our workmen be kept, 

physically and mentally in perfect condition as far as 

factory and plant environment can attain this end. 

Many factors here which go to sum up the attitude of 

labor to commercial output, such for instance as fresh air, 

sanitation, proper temperature and pleasant surroundings, 

but none of them is of such marked importance as light. 

However odd as it may seem, little attention has been 

given to this fundamental of efficiency until recently. Were 

it not for the human element in production, light could be 

dispensed with in the ordinary industrial plant without ef- 

fecting efficiency of operation; thus illumination is entirely 

a factor bearing directly upon the labor element, and there- 

fore not easily evaluated in terms of dollars and cents nor 

even in efficiency percentages. The very fact that the 

human side of the question is very complex and cannot be 

calculated definitely tends to minimize the importance of 

conditions bearing upon this essential prerequisite to pro- 

duction. 
Light being such an important element of industry, it 

becomes necessary to determine at the beginning of any 

study in the lighting requirements of a specific manufactur- 

ing plant, just what kind of illumination is necessary and 

in what quantity or intensity and from what direction shall 
it be furnished. Naturally and logically we must attempt 
to supply normal illumination, which is of course diffused 

daylight, throughout the whole cycle of day and night oper- 

ation with as little variation as possible. Windows, sky- 

lights, properly painted walls and ceilings, and certain 

other architectural and engineering details may be arranged 

to supply approximately normal lighting throughout the 

daylight hours when weather conditions are satisfactory, but 

during the night and on dark days we must have recourse 

to artificial illumination. 

‘Artificial illuminants are many and here again much 

must be eliminated for certain assigned reasons, leaving 

the field chiefly to electricity. Gas, though cheap or- 

Ginarily, is not sufficiently flexible or adaptable to varia- 

ble conditions met in practice, introduces a more pro- 

nounced fire hazard; requires considerable upkeep; liber- 

ates a large quantity of heat; vitiates the air by consuming 

the oxygen and replacing it with carbon monoxide and 

dioxide; and finally is not convenient or easily controlled 

in more than single units. Several other proposed illum- 

inants may be placed in the same category with commercial 

gas for industrial lighting. Electricity, on the other hand, 

is economical; flexible and adaptable to innumerable econ- 

ditions; safe; convenient and always satisfactory if prop- 

erly installed to conform to recognized standards of lighting. 

Two sources of electricity are available to urban manu- . 

facturing plants, or rather we may secure current for light- 

ing by two methods; manufacture it for local consumption 

or buy from the central station. Either method may be 

preferable under certain conditions and it is wise, as a 

usual thing, to employ an engineer to determine the most 

economical source available under the conditions obtaining 

in any peculiar instance. Almost without exception the 

small enterprise should purchase from the central station, 

equitable rates being assumed; but as a plant increases in 

magnitude it can more nearly approach central station 

economy and in many cases can produce current more effi- 

ciently than the average commercial electric plant. This 

may be accounted for by the fact that certain expense fac- 

tors such as line construction and upkeep, transformers, 

losses, ete., are absent in the care of an isolated plant. A 

rational comparison, however, of central station vs. isolated 

plant is a problem of no mean proportions ané@ cannot be 

considered in this connection. 

Admitting that electricity be used for furnishing illum- 

ination, we still have three general types of lamps to select 

from, each having certain predominant qualities and each 

with its staunch advocates, viz., are, vapor and_ inean- 

descent, light sources or lamps. Are lighting has long been 

in the field and has been very satisfactory in the proper 

place. However, since the introduction of tungsten incan- 

descent lamps in large units, ané with more efficient types 

of reflectors, the are lamp is being gradually replaced with 

more economical lighting units. Vapor lamps have a very 

bright future but in the present state of development, are 
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subject to certain inherent drawbacks, both as to light 

quality and mechanical features. The same, in general, 

may be said of flaming ares. Among several kinds of in- 

candescent lamps the wire drawn tungsten is now the only 

one considered except in rare cases, and it is to this type 

of lamp we must look at present for our most satisfactory 

illuminating work. 

Primarily industrial lighting depends on three factors; 

quantity or intensity, location of light sources and reflec- 

tion coefficients as applied to the lamps used for the purpose 

of lighting a certain individual plant. These functions of 

illumination may be varied to some extent owing to their 

complex inter-relationship, but when economy and installa- 

tion costs enter into the problem, we are circumscribed 

within certain bounds. 

The problems to be met in designing the lighting equip- 

ment for a new plant or one under construction are in- 

herently different from those existing in an enterprise 

already in operation. As a concrete example, we may Ge- 

termine location of windows or machinery, color of ceiling 

and side walls, and certain reflective and diffusive charac- 

teristics of building construction in a new plant looking 

to economy from a lighting standpoint, but we must accept 

certain fixed conditions in the old plant and arrange our 

lighting equipment as best we can. Incidentally this points 

to the fact that adequate illumination should be given more 

serious attention in the initial design of a building. 

Before taking up industrial lighting in constructive 

detail, it may not be out of place to mention certain funda- 

mentals of light. Let us assume a point source of light in 

space and consider it under three conditions—bare; covered 

with a reflecting shade; and at the focus of a parabolic 

mirror reflector. Figs. 1, 2 and 3. In the first instance we 

have the light flux distributed in all directions equally 

diminishing in intensity as the square of the distance 

from the light source, or in other words spherically. In 

the case of the reflector, the spherical flux is reflected in a 

definite direction to a restricted spherical angle, so that 

the intensity per unit area on a plane of effective illumi- 

nation is greater for the same radial distance. For in- 

stance, suppose a point light source at the center of a 

sphere of assumed radius illuminates the interior surface 

of the sphere with a definite intensity per unit area, and 

we place a reflector on the light source in such a manner 

as to restrict the light flux to one-fourth the surface for- 

merly illuminated. We shall increase the intensity on this 
restricted area four times, less the amount of light absorbed 

by the reflector; hence we could double the radial distance 

and still have the same unit intensity as when the entire 

interior surface of the sphere was lighted. 

Considering the parabolic mirror reflector, we find 

that theoretically all reflected rays leave in parallel lines 

and hence suffer no dimunition of intensity with distance 

except the percentage absorbed by particles of foreign mat- 

ter in the air and the reflecting mirror. In this instance 

our law of squares does not hold good. It is to be noted 

that the bare light source and the light source at the focus 

of a parabolic mirror form two extremes in light control 

and that all types of commercial and industrial reflectors 

fall between these extremes in efficiency. This relation, to- 
gether with the coefficient of reflection or reflective efficiency, 

must be taken into account in all calculations for illuminat- 

ing design. 

Another point in which we are liable to assume fallicious 

relations is the variation of intensity on the working plane 
for differing ceiling heights. Naturally if we hang one 
lighting unit a given distance above a plane, we must in- 

crease the intensity of this unit four times to double the 

given distance above the plane and retain the same unit 

intensity. If we increase the number of such units, how- 

ever, this relation does not continue, especially if the ceil- 

ing and side walls are light tinted and have a large reflect- 

ive coefficient. This mutual inter-relation of several light 

sources in a room may be roughly illustrated in Figs. 4 and 

5. From this it appears that by the use of properly ar- 

ranged lighting units with reflectors and good surface reflec- 

tion, we are enabled to vary the distance of the lamps from 

the floor without materially altering the average unit area 

intensity. With a distributive lighting system of this kind, 

it is a very difficult matter, attended with laborious ealeula- 
tions, to determine the intensity of any given unit surface, 

hence it is usual to assume an average uniform intensity 

over the whole working plane deducted from the number 

and intensity of units and the reflecting coefficients of the 
reflectors, walls and ceiling. 
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Fics. 1 to 5. SHowrne Use or Reruectors AND INTER: 

RELATION OF LigHtT SOURCES. 

Four systems of light application are in common use; 
general, distributive, specific and complex. General light- 

ing or illumination secured from large units placed near 

the ceiling well up out of way, is admirable for certain 

effects where high working plane intensity is not necessary, 

but an evenly diffused illumination of low intensity is 

sought. In this case much light is absorbed by side walls 

and ceiling and allowances for this must be made. Are 

lamps in various types are used extensively, as well as 

tungsten units in the 250 and 500-watt sizes, which are 

really more efficient and reliable. Either ares or tungsten 

units may be used for indirect general lighting which, 

though less efficient, is in some cases very desirable. It is 

to be noted that, when using indirect light, much care must 

be exercised in securing suitable ceiling reflecting surface. 

It is nearly always advisable to have a certain amount of 

general illumination regardless of the system used in con- 

junction for working light. 

The intensity Gesired and the area to be illuminated 
having been determined, a certain standard unit is assumed 

and the required number ealeulated. The floor area is then 

divided into a corresponding number of equal squares and 

the units placed in the center of these squares. This sys- 

tem of locating units is shown in Fig. 6. 

Distributive lighting is securee by the use of a large 

number of small units, usually suspended with a suitable 

reflector directly over the machine or work to be lighted. 

In this ease a much higher available intensity per watt 
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may be secured on the working plane but sharp shadows 

may cause some trouble. It is necessary, also, to use every 

precaution in order to keep the direct rays from striking 

the eyes of the workmen. With the distributive system. it 

is nearly always advisable to supply some general illumi- 

nation in order to obviate sharp shadows and create a more 

cheerful atmosphere, in which to work. Fig. 7 illustrates 

a layout of mixed distributive and general lighting show- 
ing two intensities. 

FIGE6. Ea Guz, 

Fics. 6 anp 7. Layout or Ligutine System. 

A system of illumination that has lately come into vogue 

vu account of its extreme efficiency is the specific or local- 

ized lighting arrangement. This contemplates the installa- 

tion of very small low voltage lamps in small concentrat- 

ing reflectors and is susceptible to many applications with 

innumerable variations. In this type of installation, high 

unit area intensity is secured by concentrating the light 

flux on a very small area, usually only a few inches. 

As applied to clothing manufacturing plants, six-volt, 

six candlepower tungsten candelabra or ediswan base lamps 

are placed in a small special concentrating reflector and ad- 

justed to throw a small ellipse of light directly on the needle 

of the machine. The Pernel system is an outcome of this 

type of illumination. A small 6-volt transformer is placed 

on each bank of the machines and supplies current for 

twenty to thirty of these units, feed wires at standard volt- 

age being run to the transformers. A certain percentage of 

general illumination should be supplied with a system of 

these small units, however. As the lamps used in the small 

reflectors are usually only 6-watt rating there is possibility 

of very great efficiency. The light is placed directly where 

wanted, there is none wasted, and the glare is kept well 

away from the eyes of the machine operator. As a whole, 

this type of installation is remarkably economical and satis- 

factory and a brilliant future is predicted for it. 

Under the head of complex lighting systems we can 

class all illumination by means of two or more of the previ- 

ously mentioned types of installation. It must be noted 

that each plant or commercial enterprise has a distinct indi- 

viduality and much care with quite an amount of discern- 
ment must be used in designing a system to meet the 

specified requirements or given conditions in a plant. It is 

not a problem for the ordinary electrical contractor nor 

for the average electrician to attempt, but is one worthy 

of the best talent to be obtained. The correct solution 

means an annual saving of many times the charges for such 
work made by a competent engineer. Owing to the fact 

that the enterprises of which we are speaking are so varied 

in operation and construction and possess so much individ- 

uality, it is necessary that this paper be restricted to gener- 

alities, in a sense, dealing only with the fundamentals or 

functions of illuminating work. It is necessary also that 

much of the detail work be left out at present to be con- 

sidered in a subsequent article. 

The plans for the lighting of a given installation are 

based on three factors; use of the light, qualitative require- 

ments, and quantitative considerations, or in other words 

what is to be illuminated? What quality of light is neces- 

sary? What quantity must be used for the given installa- 

tion, or what intensity per unit area on the working plane? 

The time has ceased to be when any industrial lighting sys- 

tem can be installed satisfactorily in a haphazard way or 

by those unacquainted with the factors of illumination and 

their functions. Too much of the human element—too 

much time and money are needlessly sacrificed by inade- 

quate or badly designed systems of lighting for any plant 

owner to allow first cost alone to deter him from secur- 

ing the best engineering advice possible before attempting 

a lighting layout of any magnitude. The time spent in 

preliminary work and in studying conditions is not wasted 

but is the foundation upon which to design accurately and 

surely. 

Perhaps it may be well to add a few words regarding 

the possible types of wiring, as upon this, to some extent, 

depends the electrical efficiency of a lighting system. Two 
schemes of distributing electricity for illuminating work 

are in general use; the centralized ane the distributive. In 

the former all 660 watt branch circuits are run from cab- 

inets or sub-switchboards, these in turn being connected by 

individual feeders with the main board where the current 

is usually metered or supplied. In the latter system, several 

large feeders are run throughout the buildings and branch 

circuits are tapped off through cutouts, either singly or in 

groups wherever needed. ‘The centralized system, though 

somewhat higher in first cost, is much to be preferred as a 

usual thing. 

Two methods of installing the wiring are available, 

conduit work and open wiring. Of the two, rigid conduit 

is far more satisfactory and detracts less from the appear- 

ance of a plant building. At first, the cost of conduit work 

appears excessive, but this is not so if initial cost plus up- 

keep expense per year be apportioned out over the total 

life of the equipment. When conduit is used, the wires 

are adequately protected from mechanical injury, deteriora- 

tion, accidental shorts and other troublesome details obtain- 

ing in the use of open wiring. 

The entire lighting installation should be made to con- 

form strictly to the N. E. Code rules and the actual work 

should be done only by experienced workmen. By good 

workmanship, the value of the system is enhanced; the 

amortization period is increased, the fire hazard decreased 

and the effective cost lowered. If the suggestions embodied 

in this outline are followed out in a given installation, the 
lighting system will be found to add immeasurably to the 

health and happiness of the employes, to the output of the 

plant and to the operating economy as a whole. When the 

question of lighting an industrial enterprise comes up, let 

it be remembered that the following recommendations should 

be considered carefully with a view to economy and satis- 
factory operation. (1) Secure the services of a competent 

engineer to advise and plan, and see that designs are made 

in detail. (2) Have in mind the welfare of the employe in 

proportioning and distributing the light. (3) Use ade- 

quate illumination of the proper intensity and properly 

locate the lighting units. (4) Study the probable effect on 

the plant efficiency of the proposed installation of lamps. 

(5) Do not attempt to procure the cheapest possible instal- 

lation, but employ competent workmen, use good material 

and conform to Code rules. (6) See that the lighting sys- 

tem, after the initial installation, is kept in the proper 

state of repair. 
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The Chararteristics of the Hotel as a Central 
Station . Load 

An Analysis of Conditions With Data for Four Hotels. 
BY CHAS. A. COLLIER. 

HE’ supplying of light and power to office buildings 

and large hotels has been a subject much discussed 

by advocates of isolated plants and central station man- 

agers. These discussions heretofore have had to do largely 

with conditions in Northern and Western cities where, on 

account of the existence of a large number of isolated 
plants of long standing, there has been considerable favor- 

able argument for the isolated plant. With the increasing 

number of such large buildings now being constructed 

without private plant equipment, even in these cities, any 

data on the operating conditions is of decided interest and 

benefit to the central station and the building owners alike. 

The information and data given in what follows is of par- 

ticular value in this connection inasmuch as the conditions 

are those of an important Southern city where, in spite 

of the fact that a number of isolated plants are being oper- 

ated, a majority of the new so-called “sky-serapers” and 

hotels are purchasing power from a central station com- 

pany. The material we present here is taken from a paper 

by Mr. C.. A. Collier, assistant sales manager of the Georgia 

Railway & Power Company, of Atlanta, Ga., read before 

the convention of the Southeastern Section of the National 

Electric Light Association, in August of this year: 

There is probably no other type of customer that offers 

to the central station a larger revenue from the sale of 

current, or affords a more advantageous subject for ad- 

vertising than the hotel. The advertising value of the 

hotel arises from the fact that the future prospect can see 

a type of business that hag been heretofore manufacturing 

its own electric current, but is now purchasing this service 

from the local central station. However, looking at the 

hotel only as a consumer of current, it is found that very 

few types of commercial business, some industrial plants 

excepted, consume as much energy per Kw. connected as 

does the modern hotel. For instance, the combined average 

load factor of the hotels 4 and B, the data on which is 

given in this article, is approximately 20 per cent, whereas 

the load factors of the other types of business are only as 

follows: 

Office buildings ........ ~...7 to 15 per cent. 

Department stores ........: 8 to 10 per cent. 

Newspaper publishers ....... 8 to 14 per cent. 

In other words, the ability of a hotel to absorb current 

is almost double that of any other large commercial con- 

sumer. 

A factor certainly to be considered in connection with 

this comparison, is the relatively small peak of a hotel 

load, and the absence, in comparison with other types of 

business, of the large “valleys,” representing the hours of 

the day when little or no current ig used. In fact, the 

hotel, during every hour of the day, is a considerable user 

of current (Figs. 2 and 6), and especially is this true if 

the hostelry operates a machine for refrigeration and ice 

making, as the ice making is largely done during the night 

hours, as shown in Fig. 6. The fluctuations due to the 
change in seasons is also less than for almost any other 

type of business, as shown in Figs. 1, 4 and 5. 

VITAL CHARACTERISTICS OF HOTEL LOAD. 
Before taking up in detail the hours of use, load fac- 

tors, ete., of the hotel load, a general summary of installa- 

tion features and consumption of four hotels in Atlanta, 

Ga., is given in the following table: 

Taste 1. Loap Data ror Four HOrTELs. 

Hotel A HotelB Hotel C Hotel D 
Lighting load in 50 watt 

equivalents’ sh <ccccsersvses 3,200 2,600 454 2,500 
Connected power load in Hp. 150 128 20 160 
Heating load in sq. ft. of 

Padiatloxu weds. werent ts 16,000 12,000 3,963 12,000 
Annual lighting consumption, 
Kv DES i paistalews atc eieaan ies 307,000 334,000 19,288 118,500 

Annual power consumption, a 
—Kiw- Das ape sce aici.» 153,000 177,000 8,056 183,000 

Annual steam consumption, 
(Building heat) Lbs. ... 6,400,000 4,800,000 1,565,000 4,880,000 

Kw-hrs. per 50 watt lighting 
equiv. per year ......... 96 128 43 95 

Kw-hbrs. per Hp. per year 1,020 1,383 152 1,045 
Condensation in Lbs. per sq. 

ft. radiation Pe season.... 400 — 398 400 
Load factor of lighting in per 

Celt. <Miseeebies bitte es. 22 29 9 21 
Load factor of motors in per 

Cent. sawarneeme eee eihe.e 16 21 2.5 17 
Maximum monthly consump- 

tion —KiwehtSs G.ccsreece +s 45,000 51,300 2,840 
Minimum monthly consump- 

tion=—Kew-HTS; “Wewc ss vccces 27,700 36,000 1,240 

Particular attention is called to the yearly consumption 

of Hotels A, B and C, as these three hotels represent dis- 
tinet types of loads.as follows: Hotel A is a modern, large 

‘building, thoroughly equipped with motors throughout, but 

having no ice machine. Hotel B has the same general char- 

acteristics as A, with the addition of a 10-ton ice machine. 

Hotel C is a small hostelry, with no power other than one 

elevator, and Hotel D is equipped with individual motor 

drive and is the most modern hostelry. 

As shown in Fig. 1, the power and light consumptions 

follow one another, as regards usage, very closely; the 

lighting and power are nearly simultaneous, and there are 

no night and early morning loads of any consequence. 

With hotel B, Fig. 4, the monthly power peak drops off 

as the monthly lighting peak inereases, due to the faet that 

the refrigerating machine during the winter months has a 

minimum of work, with the result that the combined con- 

sumption of light and power vary only slightly from month 

to month. With Hotel C, Fig. 5, there is no power peak 

worth speaking of. This amply illustrates the fact that a 

pure elevator load is not the best of business, and should 

serve as an encouragement to the central station to push 

Light 
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Fig. 1. Yrarty Licht anp Power CONSUMPTION OF 

Horet A. 
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the installation of some additional motor apparatus. In 

fact, here a small refrigerating machine, say of 5-ton 

capacity, would serve a double purpose; that is, the inereas- 

ing of the eurrent consumption, and consequent flattening 

out of the load curve, and saving to the hotel manage- 

ment of money by eliminating the purchase price of ice. 

For the sake of comparison, the minimum and maximum 

monthly consumptions of current for Hotels A, B and C 

are tabulated in Table 1, and show conelusively the ad- 

vantage to central station of the ice machine in increasing 

the commercial load. 
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Referring to Fig. 3, we have the typical hourly loads, as 

shown by actual readings for the month of January. 

Analyzing these three loads, heat for building, steam for 

cooking, and light and power, we find that, as the guests 

begin to arise, we have the first small lighting peak, when 

the load then settles down until afternoon, with no appreci- 

able increase until afternoon. Note the size of the peak 

between 7 and 8 p. m. and 10 p. m. There is here no ice 

machine to fill in the valley. Note how the first steam 

cooking peak begins at 7 a. m. and how it falls off in the 

afternoon, to rise again in the evening. Also note that 

the steam heating and lighting peaks do not lap, but 

occur at opposite ends of the day. 

Referring now to Fig. 2 and Fig. 6, which represent 

typical hourly load curves of Hotels A and D, we get a 

very good idea of several of the important factors upon 

which the current demand of a modern hotel depends. In 

Fig. 2, the point most strongly impressed is the very ir- 

regular power demand; the power coming simultaneously 

with the lighting peak. As has been mentioned, this hotel 

operates no ice machine. The result is no consumption of 

power is shown from 1 a. m. to 3 a. m., and the building 

has a very irregular demand eurve, and a peak large in 

proportion to the average demand. These last two factors 

mean that the sudden fluctuation in current demands will 

cause more or less difficulty in voltage regulation which, if 

not carefully watched and taken eare of, will cause un- 

pleasant unsteadiness of light. On the contrary, with 

Hotel D, Fig. 6, we find in the total load curve an ab- 

sence of abnormal peaks, and a fair usage of service in 

the early morning hours. This condition is due almost 

solely to the steady operation of a 10-ton ice compressor. 

Attention should also be called to the effect this ice machine 
has on the diversity factor. 

STEAM HEATING CONDITIONS. 

The greatest talking point of the advocate of the isolated 

plant is the claim that if engines are installed, the steam 

heating will cost nothing. There is probably no greater 

error generally made that for the lack of specifie informa- 

tion, goes so often unquestioned. As a matter of fact, not 

over 30 per cent of the steam necessary for building heat- 

ing in this section is available as exhaust steam. And of 

the available 100 per cent of exhaust steam, not over 30 

per cent of it can actually be used for heating during the 

heating’ season. 

As an illustration, Hotel A has installed 16,000 square 

feet of radiation. This radiation condenses during the 

heating season, approximately 5,600,000 pounds of steam, 

of which over 60 per cent is condensed during the months 

of January and February, leaving only 2,240,000 pounds 

160) 7000 
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of steam to be condensed in November, December, March 

and April. The Kw-hrs. consumption during the four 

months, November, December, Mareh and April was 169,- 

000. Taking the figure arrived at by the committee on 

steam heating of the N. E. L. A., namely, 60 pounds steam 

per Kw-hr., we find that the exhaust steam available dur- 

ing the above mentioned four months is 10,140,000 pounds, 

or practically five times the steam heating demand. De- 

spite even this large exeess, actual running tests show that 

the steam heating demand in the early morning hours is so 

great that it exceeds the output of exhaust steam available, 

resulting in live steam having to be supplied to the heating 

system. 

In connection with the using of exhaust steam for 

heating, it must be remembered that there are few sys- 

tems, indeed, that show no back pressure. This back 

pressure directly affects the operation and economy of the 

engine, due to the fact that not only is the horsepower of 

the engine greatly reduced, but the steam consumption per 

Kw-hr. output due to the cylinder condensation is greatly 

increased. Therefore, the net result shows very little gain 

in the direction of economy. In fact, Hotel A can be heat- 

ed from low pressure boilers at a total over all cost of 

$2,500 per annum. This $2,500 per annum would be re- 
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duced to a maximum of only 30. per cent of $2,500, or 

$750, by the use of exhaust steam from the engines. This 

$750 is offset several times by the saving in the purchase 
of current from the central stations. 

The question arises as to the supply of steam for hot 

water, cooking, ete. In Hotels A, B and D, this proposi- 

tion is handled by boilers of approximately 50 horsepower, 

two in each hotel, the labor required being negro firemen at 

a wage somewhat lower than if an isolated plant was 
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operated. This is due to the fact that except in the morn- 

ing and at meal time, there is no heavy demand for heat- 

ing and cooking, so the necessity of close attention or 

heavy firing, is out of the question. 

ISOLATED PLANT OPERATING COST. 
The items of consumption of light, heat and power 

and the hours of use thereof, have been carefully con- 

sidered and it might now be in line to consider the cost 

of supplying the hotels with the service from an isolated 

plant. As will be noted, Hotels A, B and D are quite 

similar in connected loads, consumptions, ete. Assuming 

that a plant of the proper size, type, etc., were installed 
to supply these buildings, each individually. The type of 

the necessary plant, and the conditions that must surround 

same for satisfactory operation, have already been men- 

tioned earlier in this article. Crediting each plant with 

one engineer and two firemen, and the additional coal, ete., 

which are directly chargeable to the steam heating, we find 

the cost of manufacturing per unit of current to be very 

close to 4 cents per Kw-hr., including all charges. The 

remaining eredit for exhaust steam for heating being very 

small, it will hardly affect the cost per Kw-hr. at all. The 
above figure will, of course, vary somewhat, with the cost 

of fuel, labor, ete., but generally speaking, it is about 
correct. 

ELECTRIC AND STEAM EQUIPMENT OF A MODERN HOTEL. 

It will no doubt be of interest to here note, in a gen- 
eral way, the electrical and steam equipment of a modern 
hotel. In Hotel D, we have an installation exactly in line 
with the best recommendations of the central station. One 
that bears out in every detail the claim of the central 
station that electric service can be purchased, while steam 
is furnished by the hotel, at an overall figure considerably 
less than the overall figure for isolated plant operation. 
Here, steam for cooking, hot water heating, ete., is fur- 

nished from the hotel’s boilers, while steam for building 
heating, electricity for lighting and power is purchased. 
It might be well to here mention that the purchase of steam 

for building heating, offers little or no saving to the hotel 

company, but the big saving is realized by the purchase of 

electric current. ; 

STEAM EQUIPMENT. 
For the purpose of furnishing steam for cooking and 

hot water heating, there are installed two 40-horsepower 

internally-fired Scotch Marine boilers. The boilers operate 

at approximately 40 pounds pressure, supplying steam for 

soup kettles, boilers, hot plates, chafing dishes, coffee and 

tea urns, and other similar cooking devices, and to the 

heaters used for supplying hot water to the various parts 

of the hotel. Likewise, exhaust steam from the cooking 

apparatus and boiler feed pump, supplies such distilled 

water as is necessary for the purpose of ice making, it 

rarely being necessary to furnish live steam for this pur- 

pose. 

No steam for building heat is supplied from these 

boilers, but this service is purchased from the central station 

through an American District Steam Heating Company 
system. 

MOTOR INSTALLATION. 
All of the various machines, and every piece of appa- 

ratus requiring power, is equipped with individual motor 

drive. The method of driving, the location of each motor, 

its horsepower, type and speed has been worked out as 

an individual proposition, with the result that there is lit- 

tle left to be desired by the advocates of the individual 

drive. There is a total of 20 motors of 163.5 horsepower. 

All motors, excepting the %4-horsepower elevator signal 

motor, and the ¥%4-horsepower beer pump, are 220-volt 

D. C. Two %4-horsepower motors are 100 volts, D. C. 

LIGHTING INSTALLATIONS. 
The hotel is equipped throughout with Mazda lamps in 

sizes from 15 watts to 40 watts. The main dining room, 

lobby and ball room, are illuminated by large cluster lights, 

in fixtures of bronze, so arranged as to have all lamps hori- 

zontal. These are round bulb frosted lamps without 

shades. The bed rooms, halls, sample rooms, ete., have the 

lamps placed against the ceiling, with proper reflectors. 
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In addition, such wall. brackets, and floor receptacles as 

were deemed necessary, are located in each room. In the 

convention hall, provision has been made for stereoptican 

and small motor operation by means of special floor out- 

lets. All of the various cireuits, both light and power, are 

controlled from a central switchboard, laid out in such a 

way as to permit of any section of the hotel wiring being 

cut out without interference with the remaining circuits. 

In this article, the most important points only have been 

discussed, but the many small reasons that recommend the 

hotel as a desirable central station customer, are probably 
of almost as much importance as the larger ones. The net 

result is, that the more carefully the hotel load is analyzed, 
the more attractive it appears. 

Decemper, 1913. 
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Principles Governing Central Stations in 
Making Line Extensions 

BY ALEXANDER MACOMBER. 

Methods of Handling Line Extensions and Rulings 
of Public Service Commissions Thereon. 
HE question of when to begin and where to stop in 
making line extensions, is one which the average size 

central station has asked or will have to ask itself and 

supply its own answer.. What others have done and are 

doing, however, forms a means of comparison and en- 

courages some action in analyzing local conditions. In a 

paper presented before the New England section of the 

N. E. L. A. last September by Mr. Alexander Macomber, 

gave some interesting suggestions as regards methods of 

handling extensions and the consideration given the subject 

by 114 New England central stations. In this paper he 

says: One of the most remarkable developments of the 

past decade, in the operation of public utilities, has been 

in the meaning of the word “Service.”’ The education of the 

central station company and its efforts to give service has 

been paralleled only by the education of the public in what 

it may demand. That a realization of these mutual in- 

terests is apparent to the progressive company is evidenced 

by the attention now given to the various phases of central 

station business relative to service to the community. A 

consideration of one phase of central station — service, 

namely, the extension of lines to afford service to the public 

is the object of this paper. 
Line extension from one viewpoint, may be divided into 

two classes, namely, those representing good business, being 

profitable financially from the start, and again those which 

may not at first prove profitable but are undertaken on ac- 

count of future possibilities or other reasons. The former 

class needs no consideration here, it being the desire to 

obtain data relative to methods of handling the latter 

class that this paper was undertaken. The writer was 

assured that this would be largely a compilation of sta- 

tistics, indicating the methods followed, and accordingly 
one hundred and fourteen central station companies in 

New England were requested to answer certain inquiries on 

the subject. Eighty responded, or seventy per cent of 

those considered. 
On the basis of the answers received, one is convinced 

that the one hundred and fourteen central’ stations re- 

ferred to have one hundred and fourteen different and dis- 

tinct methods of caring for line extensions of this nature. 

Under these conditions it is hardly possible to present any 

detailed comparisons or descriptions. Treating the matter, 

however, as a general proposition—on what basis are un- 

profitable extensions made—the eighty responses may be 

classed as follows: 
I. Extensions made with assistance of customer...... 58 

IJ. Extension made as matter of policy or in hope same 
will become profitable..... Er ics s saves +) ety auctor a. « 14 

PEPE XtOnsiOns NOLeCONSIGered aidaie ss sss ou oe calncee s 8 

80 

A brief analysis of these classifications as far as the 

general data submitted permits, indicates the methods fol- 
lowed in handling this proposition. 

1. EXTENSIONS MADE WITH ASSISTANCE OF CUSTOMER. 

Considering first the practice of those companies that 

require the customer to share the burden of these extensions, 

the following classification appears: 

(a) Customers Pay a Part of Construction Cost. Out 

of the eighty companies, twenty-six require payment for the 

whole or part of the first cost. In case of part payment the 

amount is usually that portion of the investment which will 

make the whole proposition a feasible one. Twelve con- 

cerns of the twenty-six state that this payment on the 

customer’s part is later rebated to him, this rebate taking 

different forms, as lump sums, percentage of the gross 

earnings of the extension or a fixed percent of the 

eustomer’s monthly bill. 

(b) Customer Pays Return on Cost. Twenty-three out 

of the eighty replies favor obliging the customer to give 

only a guarantee of income. Fifteen of the twenty-three 

base this return on a percentage of the cost of construction, 

while eight ask for “interest and depreciation.” The per- 

centage guarantee varies from 10% to 50%, the average 

number settling on 20% to 25%. It is often required that 
this guarantee be given for from two to five years or more, 

in several cases this guarantee ceasing when a definite re- 

turn is reached. 
(ec) Customer Pays Part Cost and Gives Guarantee. 

Ten of our eighty companies take no chances and require 

the customer to pay all or part of the cost of the extension 

and also guarantee the income as a certain percent of the 

cost. The percent appears to be about the same as noted 

above. 

2. EXTENSIONS MADE AS A MATTER OF POLICY. 

Fourteen companies report that extensions of this nature 

are made either as a matter of policy or in the hope they 

will become profitable. The customer is not required to 

assume any obligation. One is inclined to believe, however, 

that concerns in this class are not as liberal as others, as 

propositions without guarantee naturally are examined 

eloser and confined to smaller limits. In fact, many com- 
mented that such extensions were not made except as a 

last resort. Policy,“ in this connection appears to have 

a varied definition, extending from liberal service to the 

public to an exceptional instance of the influence of the 

local alderman. 

3. EXTENSIONS NOT CONSIDERED. 

There are eight companies who state they do not make 

extensions which are unprofitable at the start. The atti- 

tude of this class is covered by the statements of several 

that a central station should not be forced to do any part 

of its business at a loss. It is probable, however, that a 

strict examination of this class would swing some of them 

into other columns, for after all, the term “unprofitable” 

extensions is a bit misleading, in that extensions made 

under the conditions treated are not in most cases a source 

of actual loss, for the terms under which they are made 

provide for the burden of investment and endeavor to in- 

sure interest on the money invested. 
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COMMISSION RULINGS AND COMPANY OBLIGATIONS. 
Data relative to actual decisions of Commissions in 

specific reference to the matter of line extensions as here 

treated is very meagre, the writer being able to locate but 
one actual ruling of this nature which occurred in Ohio, 

being a complaint against the Cincinnati, Milford and Love- 

land Traction Company to compel electric service. 

This is a complaint by two residents of Milford, Ohio, 

that having made application for service, the company re- 

fused to furnish them with it unless they bore the initial 
cost of installing poles, wires, and other equipment re- 

quired. The Ohio Public Service Commission in its de- 

cision, on May 9th, 1913, says: 

(a) “The Commission further finds that the tariff, rules 

and regulations of defendant on file with this Commission 

do not provide that the cost of such installation shall be 

borne by the applicant. . . That defendant, by the laws 

of Ohio and by the franchise granted to said defendant by 

said village, is required to furnish its service and product 

within said village to the applicants therefor, and that de- 

fendant cannot require said applicant to bear the cost of 

such installation, in and around neighborhoods and loeali- 

ties where defendant’s transmission system has been here- 

tofore extended.” 

(b) “That said defendant has heretofore supplied its 

other customers and consumers with its service and pro- 

duct without requiring such customers and consumers to 

bear the cost of installation, and that, by reason of defen- 

dant’s requiring the applicants herein named to bear the 

eost of such installation, defendant has unjustly discrim- 

inated, and is now unjustly discriminating against said ap- 

plicants.” 

The Company was ordered to supply -the service. 

It is obvious that this phase of “service” under con- 

sideration, is a subdivision of the broad question of ‘rea- 

sonable service” and “reasonable return” on the money in- 

vested. This probably offers a fertile field for Commis- 

sion and court decisions usually in connection with the 

establishment of rates. The subject is admirably treated 

in Professor Wyman’s “Publie Service Corporations” and 

a brief abstract of this is worth attention. 

“On various important public services the obligation 
undertaken is to serve the community in general. . 

This problem may be dealt with from two points of view. 

One side is the exterior limitations beyond which the ser- 

vice need not be rendered; the other regards the obligation 

to render service within these limits. Thus a gas (or elec- 

tric) company may not be called upon to serve beyond 

the municipality for which it has been chartered, but mus‘ 

it lay its lines through every street? ... When the particu- 

lar services are separately considered the law will seem too 

indefinite to be practicable, but when all cases are taken 

together . working rules may be attained. . . . As 

the law now stands there are various cases as to the supply 

of water and gas and the installation of electricity . 

but hardly enough as to any one as to make workable law. 

It is plain that the existing facilities must in many in- 

stances be developed in readiness to give service beyond the 

present lines since what has really been undertaken is the 

proper service of the whole community dependant upon the 

established company.’ Certainly all premises situated 

within the network of existing mains and within convenient 

connecting distance should be served.” But the law will 
soon require, if it does not already, that the existing mains 

must be gradually extended as the growth of population in 

the community which the corporation has undertaken to 

serve demands the expansion. 

All must be qualified as in a recent New Jersey case’ 

dealing with gas supply where it is said 

‘In short, is not the obligation to supply a dwelling 

with gas . . subject to the limitation, that there 

shall exist a reasonable expectation that the consump- 

tion shall be sufficient to warrant the necessary ex- 

penditure ?’ 

The undertaking to serve a community does not therefore 

lay the company open to outrageous demands in individual . 
eases, but to such service as the community considered as a 

whole may demand.’ 

CONCLUSION. 
As noted previously, the methods adopted in adjusting 

this question of line extensions are quite varied. Assuming 

that a reasonable return is to be required on the invest- 

ment and the customer is to help in earrying the proposi- 

tion during its otherwise unprofitable period, it is 

rather noticeable that in many cases there does not appear 

to be any definite way of analyzing the situation to show 

how the burden should be divided and to make clear the 

relation of the company and the customer. The practice 

of one concern seems particularly reasonable and several 

others evidently have used similar methods. A certain 

extension is to cost, say $1,000. Now the capital invested 

is entitled to interest, depreciation, ete., say 10%, and a 

reasonable return on its capital, say 6%, making a total 

fixed charge of 16% or $160. Then assuming the operat- 

ing ratio is 70%, that is, out of every dollar of income 

thirty cents remains to meet interest, depreciation and 

profit, thus a gross income of $533.33 must be realized 

on the $1,000 investment to net the $160. Until this gross 

income is reached the extension per se is unprofitable. Just 

how the difference between this income and the first reve- 

nue received may be adjusted depends largely on local con- 

ditions and one hesitates to offer any general prescription. 

The underlying principles governing the problems con- 

sidered here seem, broadly speaking, to be but two, name- 

ly, that any concern utilizing its capital in a _ public 

utility is entitled to a reasonable return on the investment 

involved; and again, that such a company assumes certain 

obligations to the community in general, its most important 

being to render its service in the most broad-minded and 
liberal way consistent with its own responsibilities, co- 

operating with its public to their mutual advantage. 

The proposition of reasonable return on investment 

is now certainly accepted ag axiomatic in the operation of 

public utilities. True, just what the “reasonable return” 

is, offers a happy field for argument and it must be 

solved in connection with the second principle noted, 

namely, a broad-minded interpretation of our obligations. 

It is interesting to note from the data gathered that ninety 

per cent of the companies considered are in general acting 

along these lines in solving this particular problem of 

central station service. 
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Some Practical Testing Methods for Use on 
EleGric Circuits 

(Contributed Exclusively to ELECTRICAL ENGINEERING). 
BY H. N. KELLEY. 

IRCUITS are often tested for the presence of voltage 

by touching the conduetors with moistened fingers. 

This method is only safe where the voltage does not exceed 
250, and is often very convenient for locating a blown-out 

fuse or for ascertaining whether or not a cireuit ig alive. 

The outside wires and the neutral wire of a 110-220-volt, 

three-wire system can be determined in this way by noting 

the intensity of the shock that results by touching differ- 

ent pairs of wires. The method must be used with caution 

and be certain that the voltage of the cireuit does not ex- 

ceed 250, before touching the conductors. This method of 

testing on a large system using a variety of voltages is 

one to discourage and the “tasting” method for the pres- 

ence of low voltages confined entirely to bell and signal 
work, where the voltage is very low. 

Polarity of direct current cireuits can be determined by 

holding the two conductors in a glass vessel of water, as 

indicated in Fig. 1. It may be necessary to pour a little 

common salt or acid into the water. Bubbles will form 
only on the negative conductor indicating the presence of 

current and the polarity of the cireuit. Care must be 

taken not to touch the conductor ends together and cause 

a short circuit. 

The magneto test set is one of the most valuable testing 

instruments to the practical man because of its simplicity 

and the fact that it is always ready for service. Fig. 2 

shows the cireuit and Fig. 3 a perspective view of a 

testing magneto. The apparatus consists of a small hand- 

operated alternating current generator in series with a 

polarized electric bell. Alternating current will ring bells 

of this type. If the external circuit connected to the ter- 

minals of the magneto is closed and the crank of the gen- 

erator is turned, current will flow and the bell will ring. 

The resistance through which magnetos will ring is de- 

termined by their design. An ordinary magneto will ring 

through possibly 20,000 to 40,000 ohms. Electrostatic 

capacity effects must be considered when testing with a 

magneto. When testing long cireuits, such as telephone 

lines or cireuits that are carried in cable for a considerable 
distance, the bell of the magneto may ring, due to capacity, 
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and indicate a short circuit, whereas the cireuit may be 
perfectly clear or open. Circuits associated with iron, 

such as field coils of generators, may have considerable in- 

duetance. With highly inductive cireuits under test, the 

magneto may “ring open;” that is, the bell may not ring 

at all, even though the inductive cireuit connected to it be 

actually closed. In ordinary wiring work the effects of 

capacity and inductance are usually negligible and the true 

‘condition of the cireuit will be indicated by the perform- 

ance of the magneto bell. 

A telephone receiver in combination with one or two 

dry cells constitutes an excellent equipment for certain 

tests. A “head” telephone receiver, as shown in Fig. 4, is 

usually preferable to those of the watch-case type, because 

it is held on the head by the metal strap, allowing the un- 

restricted use of both hands. Metal testing clips—sus- 

pender clips will do—are soldered to the flexible testing 

cords. The telephone receiver is extremely sensitive and 
will give a weak “click” even when the current to it passes 

through an exceedingly high resistance. In using this de- 

vice, one clip is gripped on one conductor of the cireuit to 

be tested, and the other clip is tapped against the other 

conductor. Prolonged connection should be avoided, be- 

cause it will “run down” the battery. A vigorous click 

of the receiver indicates a closed cireuit, while a weak click 

or none at all, indicates an open circuit. After some prac- 

tice by observing the click through a known resistance, 

it is possible to approximately determine the resistance of 

the cireuit under test by the intensity of the click in the 

receiver. When the battery and receiver test set are con- 

nected to a cireuit having some electrostatic capacity, the 

receiver will give a vigorous click when the clips are first 

touched to the circuit terminals, even though the cireuit be 

open. With successive touchings the click will diminish 

in intensity if the cireuit is open, but will not diminish 

appreciably if the circuit be closed. 

The advantages of the telephone receiver over the mag- 

neto for work of certain classes are as follows: (1) The 

receiver and battery outfit costs little. (2) The outfit 

ean be made so compact that it can be carried in the 
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pocket. (3) In making insulation tests with a magneto 

the circuit may “ring clear”; that is, the bell will not ring, 

apparently indicating high insulation resistance, whereas 

the circuit may not be clear, but instead the magneto may 

be out of order or its local circuit open. With the tele- 

phone receiver a slight click is produced even when testing 

through the highest resistance. The absence of a click 

usually signifies an open in the testing apparatus itself. 

Thus the telephone receiver indication is positive. 

A telegraph sounder is sometimes used for testing. It 

is connected in the same way as the telephone receiver of 

Fig. 4, and is adaptable for rough work. When the circuit 

under test is closed and the flexible cord clips are touched 

to the cireuit conductors, the sounder clicks. Where the 

cireuit is open there is no click. One good feature of the 

sounder method is that the click is audible at a considerable 

distance from the instrument. 
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An electric bell outfit for testing is shown in Fig. 5. 

When the free ends for testing are touched to a closed 

cireuit of not too high resistance the bell rings. Where the 

circuit is open the bell will not ring. Flexible cord can 

be used for the testing conductors of the outfit and testing 

clips can be provided as in Fig. 4. 

A test lamp shown in Fig. 5-A, consisting merely of a 

weatherproof socket of molded mica, into which is screwed 

an 8 candlepower carbon or 5-watt lamp of the voltage 

of the circuits involved, is very convenient for rough tests 

on interior lighting, and motor wiring systems. Porcelain 

sockets are undesirable because they are so readily broken. 

Brass sockets should not be used because they may fall, 

across conductors and thereby cause short circuits. Test- 

ing clips like those of Fig. 4 may be soldered to the ends 

of the leads which are moulded in the socket. Some uses 

of the testing lamp are given in a following paragraph, 

and it is very convenient for testing for defective fuses. 

The testing out of a concealed wiring system for pro- 

per connections is illustrated in Fig. 6. It is assumed 

that the wires are installed and that the locations of runs 

are concealed by the plastering. Only the ends of the 

conductors are visible at the outlets. It is necessary to 

identify the conductor ends at each outlet. These tests 

are usually made with the electric bell outfit shown in 

Fig. 5, because the sound of the bell will indicate a closed 

Fic. 6. Trstinc Our Wiring For Proper CONNECTIONS. 

cireuit to the wireman in a distant room. Hence, a single 

man can test out such a system. In testing out, first skin 

the ends of all of the conductors and see that no two 

wires are in contact nor any one with the outlet box. Next 

select a pair of conductors as A in Fig. 6, preferably the 

, pair that serves the group and connect the bell outfit to 

the ends of the pair as shown. Then proceed to the outlet 

B, (Fig. 6) at which the pair of conductors should ter- 

minate and successively touch together the ends of all the 

wires that terminate in that box until a pair is discovered 

that when touching the ends together the bell rings. This 

identifies one pair. Tag this pair so that it can be readily 

found again and repeat the process on some other pair. 

Continue this until all of the conductors are identified. 

A method of testing out the connections for three-way 

switches is shown in Fig. 7. When finally connected the 

circuit should be as shown by the top connections. It is 

assumed that the conductors are in place and concealed 

within walls or ceilings and that only the ends are visible 

at the outlets, as at Fig. 7. First, identify the feed con- 

ductors and bend the ends back at the outlet box as at A3. 

Next, twist together, temporarily, the bared ends of any 

two of the conductors at each of the switch outlets as at 

A3 and C3. The conductors having their ends thus twisted 

together will be the switch conductors. Now, at the lamp 

outlet, or outlets, identify the short-circuited switch con- 

ductors as directed in a preceding paragraph and connect 

and solder these switch conductors together as at B3. Con- 

nect the remaining conductor ends at the lamp outlets to 

the lamps, B4, connect one of the feed conductors to the 

center point of the three-way switch A4, and connect the 

other feed conductor to the lamp wire. The switch con- 
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ductors are connected to the two points of the switch. At 

C4 the same procedure is followed. 

In testing out a new wiring installation for faults, each 

branch-cireuit, main and feeder should be treated indi- 

vidually. It is usually impracticable to test an installation 

as a unit, as open switches and loose connections in cut- 

ecuts may render such a test worthless. If a test is made 

from the eut-out, on the two conductors of each individual 

cireuit, the above mentioned possible elements of uncer- 

tainty are eliminated. Test each side of each circuit sep- 

arately unless the lamps are in position. 

Open circuits in multiple wiring installations are usually 

readily located. If the lamps are in position and lighting 

voltage available, it can be impressed on the cirewit. The 

lamps on the generator side of the open will then burn, 

while those on the far side will not, which localizes the 

open. Where lighting voltage is not available, all of the 

lamps can be taken out of the sockets and each of the 

sides of the cireuit can be grounded at the cut-out. Then a 

telephone-and-battery, a bell-and-battery, or a magneto 

test set can be connected temporarily and successively be- 

tween one line and ground and between the other line and 

ground at each outlet on the branch. When the test set 

indicates an open circuit, the open is between the tester 

and the ground made at the cut-out. The test for short 

circuits on a multiple system is made by temporarily con- 

necting a test set across the terminals of each branch and 

cireuit at the cut-out. If there is a short cireuit on the 

lines under test, its presence will be immediately evident. 

The test for continuity of multiple wiring cireuits is 

made by temporarily connecting a test set across the ter- 

minals of each branch cut-out and successively short- 

cireuiting (one at a time) the sockets of the branch with 

a serew-driver, a nail, or other metal object. The test set 

will then indicate whether the wiring of the cireuit is open 

or closed. Where lighting voltage is available and plug 

cut-outs are used, a lamp ean be screwed into one socket 

of the cut-out and a plug-fuse into the other. Then the 

tester can proceed from socket to socket and short cireuit 

each. Where the cireuit to the socket is continuous, the 

lamp will light when the socket is short-circuited. 

The test for grounds on a multiple wiring installation 

is made by temporarily connecting between line and ground 

a test set of one of the types hereinbefore described. If 

the test set indicates a short cireuit, the line being tested 

is grounded. 

The testing of three-wire circuits to identify the neutral 

is effected as suggested in Fig. 8. Where the neutral is 

grounded, a test lamp can be successively connected be- 

tween each of the three conductors and ground, as in Fig. 

S—I). When the ungrounded wire is touched to the neu- 

tral wire it will not burn, but when touched to either of 

the outside wires it will burn. A method that can be used 

with either a grounded or an ungrounded neutral is illus- 

trated in Fig. 8—JZ. Connect the two test lamps in series 

successively between one of the line wires and the other 

two. When connected across the two outer wires, both 

lamps will burn at full voltage, but when connected be- 

tween one of the outer wires and* neutral they will burn 

at only half voltage. The “touching” test, described in a 
previous paragraph, ean also be applied. 

The testing of lighting fixtures prior to installation is 

best accomplished with a voltmeter, as in Fig. 9. The test 

for short cireuit and continuity is illustrated at J. If the 

voltmeter does not give a reading with the lamps out of 
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the sockets, the fixture wiring is clear of short circuits. 

After the test for short cireuits has been made, each socket 

is short-cireuited with a metal object—a screw-driver is 

frequently used—and if the voltmeter indicates the full 
voltage of the cireuit each time a socket is short cireuited, 

it signifies that the current to that socket is continuous. 

The fixture can be tested for grounds as at Fig. 9—II. 

If there ig no deflection of the voltmeter with one lead 
from the voltmeter touching the metal work of the fixture 

and the other successively touching each of the fixture 

conductors, the fixture is clear of grounds. Be certain 

that one voltmeter terminal is in actual contact with the 

metal work of the fixture and not insulated therefrom by 

the laequer finish. This test should be made with the 

lamps out of the socket. 

The Possibilities in Good Lighting for the Electri- 
cal Contractor. 
BY A. D. CURTIS. 

The conservation of vision movement which is growing 

in strength every day in all sections of the civilized world 

is an important effort on the part of those who are 

aware of the great injury being done the eyes and health 

of the people -by exposed lighting units and planned to 

alleviate this condition. It is unnecessary to go into 

detail here of the great increase of eye trouble, nervous 

disorders, ete., as statistics, investigations of governments, 

proposed laws, and formation of conservation of vision soci- 

eties, all show’ this. 

The further increase of the brillianey of the incan- 

descent lamp by the perfection of the tungsten filament to 

satisfy the ery for more light, has still further aggravated 

conditions. The continued use of the present lamps and 

the proposed manufacture of the half-watt lamp, means 

one of three things: (a) laws against exposed brilliant 

lights; (b) subduing the brillianey of these lights, or (c) 
the general application of lighting from invisible sources. 

Having briefly outlined the conservation of vision move- 

ment and its source, let us briefly see what it means to 

the electrical contractor, and why he should give serious 

consideration to its possibilities. It was Herbert Kauf- 

man, if the writer is not mistaken, who said: “Oppor- 

tunity lies off the beaten track.” That’s why there is so 

much of it. There’s more room alongside the trail than 
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in the path itself. We are always surfeited with unim- 
portant things and men. Those who adopt conventional 

yoeations and do not alter the conditions under which they 

work, goon find themselves battling for a living wage. But 

originality grows more precious every year. If you can 

discover a new goal, develop a new territory, or an un- 

applied principle, you are worth your own figure to civili- 

zation. Here is where the opportunity for the electrical 

contractor comes in. While his work is covered up and 

soon forgotten and he pockets his profit or loss to look 

for another contract he should not forget that his recom- 

mendations as regards lighting and his construction work 

in connection with same, largely determine the extent of 

his future business. Supposing that he should devote what 

might be compared to a week’s solid study in his past 

school days, to the latest developments in lighting methods, 

and the correct application of the tungsten lamp in lighting 

interiors of all kinds? This is what it would mean to him: 

(a) He would know much more about illumination than 

999 out of every 1,000 other electrical contractors. (b) 

His advice would be sought for and he would receive 

preference on contracts for wiring, ete. (¢c) On the com- 

pletion of this work, he would naturally continue further 

and supply the lighting equipment used. (d) This would 

be a standing advertisement for him. (e) He would no 

longer be looked on as merely an electrical wireman or 

electrician. (f) More pride would be his in his business, 

and he would no longer wish he had followed another eall- 

ing, and next and best; (g) his profits would be larger. 

A realization of the truth of the foregoing is found in 

the earnest endeavor of many members of the Electrical 

Contractors’ Association along the lines mentioned. 

A new field is now open to the electrical contractor in 

the bettering of lighting conditions. The possibilities and 

_great desirability of lighting by the various scientific sys- 

tems, the newest of which is the indirect system, has in the 
past few years been proven, and the effect now sought is 

expressed by the term “illumination.” The change has 

come so suddenly, yet so quietly, that few men understand 

the “why” of good lighting or illumination. Books off the 

press but a few years are obsolete. Illuminating engineers 

are few. The layman knows little of lighting, and less of 

illumination. Earnest men of science are investigating and 

pointing out the evils of irrational illumination. Equally 

earnest engineers are working out appliances and equip- 

ment to meet the emergency. All energy now exerted is 

done to meet a public demand. The ground has but been 

serateched—the movement but just started. 

The possibilities for the electrical contractor are very 

great, for he, more than others, comes first in close contact 
with the users of artificial light. 

Water Power and Irrigation Works in Southern 
India. ; 

Construction has just been started on an important ex- 

tension to the famous water power scheme at the Cauvery 

Falls in the native State of Mysore, from which at present 

10,000 horsepower is transmitted 92 miles to the Kolar gold 

fields, and about 2,000 horsepower somewhat lesser dis- 

tances to the two cities of Bangalore and Mysore, where 

it is used for electric lighting and industrial purposes. The 

new extension will increase the water power available for 

the gold mines at Kolar by 7,000 horsepower, and also will 

permit a fair increase in the power for use at factories in 
Bangalore. The original installation, which took place in 

1900, cost $2,866,667, and the new electrical installation will 

cost $466,667. 

There is, however, to be a further large expenditure of 

about $2,666,667 on a huge dam and reservoir across the 

Cauvery, River at the town of Kannambadi, about 15 miles 

distant from the city of Mysore. This is to be used for 

increased water power and for irrigation. 

All the electrical equipment for the new installation will 

be manufactured in the United States. Already a contract 

has been signed for the purchase of two 1,500-kilowatt 

generators and twenty 1,750-kilowatt high-voltage trans- 

formers, together with switchboard gear, to be supplied by 

the General Electric Co., of Schenectady, N. Y., at a cost 

of about $150,000. Leading electrical firms in England and 

Germany bid competitively with American firms on this 

equipment, but the English bids were about 20 per cent 

higher than the accepted bid of the American firm, and in 

the case of German firms their guaranties were not con- 

sidered so satisfactory as those of the American firm. The 

new turbine installation, as in the original plant, will 

be from Zurich, Switzerland. In the new installation the 

voltage will be raised from 35,000 to 70,000 volts. 

An interesting feature of the new high-tension line in- 

stallation will be the use of iron poles with crossarms hay- 

ing porcelain insulators, which are to be supplied from 

Pittsburgh, Pa., at a cost of $200,000. ‘This iron-pole con- 

struction is deemed advantageous on account of the white 

ant difficulty with timber, and also because of local scarcity 

of tall enough trees for poles. 

The first Cauvery Falls water-power scheme was at the 

time of its inception one of the most important long-dis- 

tance transmissions in the world, and attracted much special 

interest in the United States at the time, because it was one 

of the first notable instances of American manufacturers 

and American engineers participating so prominently in a 

great project so far from home. This scheme was origin- 

ally carried out, and has always been subsequently managed 

by American engineers appointed for this purpose by the 

Government of Mysore, and the electrical equipment which 

has always proved most satisfactory was all manufactured 

in the United States. The present electrical engineer in 

charge, and who will also direct the new installation, is 

Mr. C. F. Beames, a citizen of New York State. 

National Association of Purchasing Agents Or- 
ganized. 

A new organization with regular headquarters at New 

York City has been organized to be known as the National 

Association of Purchasing Agents. Its membership will 

be made up of purchasing agents of industrial corpora- 

tions, railroads, steamship lines, street railway, gas and 

electric companies, with sub-association organizations in 
all sections of the country. 

The objects of the organization are: (1) the formation 

of the purchasing agents and buyers into a national body; 

(2) mutual acquaintance, and the resulting privilege of 

exchanging ideas and opinions; (3) the standardization 

of purchasing routine and methods; (4) the investigation 

and certification of new appliances and materials; (5) the 

improving of existing methods for the diffusion of market 

information; (6) the gathering and dissemination of data 

relating to the subject of buying; (7) the standardization 

of specifications, and other features that will probably be 

suggested in the future that will be of benefit or interest 
to the purchasing agent or buyer. 
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An active campaign is to be inaugurated in all the prin- 
cipal commercial centers for the securing of new members. 

Purchasing agents and buyers interested should communi- 

eate with the temporary secretary, E. B. Hendricks, P. O. 

Box 1406, New York City. 

National Association of Sign Manufacturers. 

The organization of a National Association of Electric 

Sign Manufacturers has recently been announced. The 

objects of the association are expressed under the follow- 

ing headings: 

1. To combat hostile sign legislation; to change unfair 

and restricted city ordinances pertaining to electric signs, 

and to oppose taxes and licenses on signs. 

2. To disseminate a knowledge of the benefits of elec- 

trical advertising. (This will be accomplished by means 

of advertisements, photos and write-ups in the popular 

magazines, trade papers in all lines, and through the press 

associations). 
3. To generally promote the welfare of its members. 

4. To maintain a bureau in charge of a secretary which 

shall guard members of the association against employing 

agents or salesmen who have proved dishonest with other 

companies. 
5. To establish an “Association Standard” for high 

quality of material, workmanship and design, and to im- 

press on the public the merit of “Association Standard” 

goods. 

6. To combat the growing evil of stealing sketches and 

matching’ prices. 

Individuals and firms interested in affiliating with the 

National Association of Electric Sign Manufacturers can 

secure further information by addressing the secretary, 

Lloyd E. Brown, 315-321 South Warren street, Syracuse, 

INGLY: 

Promotion of Water Power Development in 
Georgia. 

A’ committee has recently been appointed by the Geor- 

gia Chamber of Commerce to be known as a Water Power 

and Water Power Development Committee, whose duties 

shall be to enlighten farmers on the possibilities of and 

arouse their interest in the use of electric power and de- 

velopment of small water powers in their vicinities to 

reach out for manufacturers of other states and to promote 

the possibilities of irrigation as applied to intensive farm- 

ing. 

The Georgia Chamber of Commerce has placed at the 

head of this committee on Water Power and Water Power 
Developments, Mr. Chas. F. Howe, a consulting engineer 

of Macon, who. was one of the first to realize the great 

possibilities of the water powers of the state and to invest 

his time and money in bringing their consummation to 

pass. Mr. Hiowe has been connected as chief engineer 

with the organization, development and placing in opera- 

tion the great development at Jackson, owned by the 

Central Georgia Power Company. He also investigated 

and had surveys made on the Oconee, Ocmulgee, Flint, 

Broad and Ocoee rivers, as well as other rivers of this 

and other states. Associated with Mr. Hiowe are the 

following gentlemen: Messrs. S. W. McCallie, state 
geologist, Atlanta; B. M. Hall, consulting engineer, At- 
lanta; who has been employed by the government for irri- . 

gation purposes and water power development in the West 
and in Porto Rico; Paul Norcross, Atlanta, of the Solomon-~ 

Norcross Company, hydraulic engineers; G. F. Harley, 

hydraulic constructing engineer, of Columbus; W. A. Car- 

lisle, Gainesville, who has been closely identified from its 

inception with the North Georgia Electric Company and 

the Georgia Power Company; Nisbet Wingfield and the 

construction of the great dyke to protect the city from 

flood water, Augusta, Ga., who, as city engineer, has had 

charge of the water powers of that city; Chas. A. Caldwell, 

a well-known engineer of Macon, and C. D. Flannigan, 

of Athens, another pioneer of water power development 

of this state; together with a number of other gentlemen 

equally well known and specialists in their line. 

The Georgia Chamber of Commerce makes this an- 

nouncement accompanied by a statement that citizens must 

realize that it costs vast sums to harness water powers of 

the state, interest must be paid on this money, dividends 
returned to those who hazard fortunes, machinery must be 

renewed, transmission lines maintained, ete., and that only 

through co-operation can the greatest good be secured. It 

is, therefore, confidently expected that this committee will 

use their utmost endeavors to foster the interests of Geor- 

gia through the use, by its citizens, of the water powers at 

hand, as well as inducing manufacturers and capitalists 

to come from other states. 
——————— ee } 

Society for Electrical Development. 

During the first half of November over two hundred 

applications for membership in the Society for Electrical 

Development were received at headquarters, largely as a 

result of the vigorous campaigns carried on by the sales 

organizations of various member companies. The total 

membership is now nearly 900 companies who have pledged 

nearly $160,000 to the society’s funds. It is believed that 

the membership will soon total more than 1,000 and that 

the society’s prescribed minimum fund of $200,000 will be 
completed by January 1. 

It will be of interest to manufacturers, as well as to 

the other branches of the electrical business, to know that 

forty-one manufacturers have taken out membership in 

the society, aggregating over $80,000 annually as their 

subscription to this very important trade movement. The 

particular group of forty-one referred to are members of 

the Electrical Manufacturers’ Club, at whose meeting last 

week at Hot Springs the society was a live topie of dis- 
cussion, both in the meeting and the lobbies. The affilia- 

tion with the society of the other members of the club is 

being carefully considered, and their co-operation will 

undoubtedly raise the subscriptions from this particular 
group to over $100,000 annually. 

The society’s objects, plans and methods of member- 
ship need only to be really understood to make a success- 

ful appeal to those who have not yet joined as it has done 

to the 900 and more companies in membership. It is in 

effect a wonderful opportunity for the electrical business 

to blaze a new trail in creative market development that 

will be in keeping with the great achievements in electrical 
research, engineering and manufacture. An interesting 

pamphlet has been prepared covering concisely the princi- 

ples, plans and method of membership which will be sent 

on request to the Society for Electrical Development, Engi- 
neering Societies Building, New York. 

Opportunity has no something for nothing proposition. 

it demands a good price, which must be paid with brains 

and hard work. 
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Old and New Methods for Securing Holiday 
Business. 

Christmas time is of special importance to every elee- 

trical merchant and central station. It is the one season 

of the year when people are in a receptive mood. They 

are asking themselves and each other, “What shall I give?” 

Suggestions are welcome and eagerly sought. It is, there- 

fore, the opportune time for the dealer in electrical appli- 

ances and the central station to present the suggestion of 

electrical gifts, and provide the means for those interested 

to act upon the suggestion. 

It is an established fact that few Christmas gifts are 

purchased as a result of deliberate and thoughtful investi- 

gation; most of them are chosen on the impulse of the 

moment. Something is seen or read about that strikes the 

faney and purchased or sent for forthwith. More likely 

. even, the matter of selection is neglected altogether until 

the last moment, when the first gift that appeals is the one 

purchased. The problem, therefore, of affecting the selec- 

tion is largely a psychological one, and success of any 

suggestion is attained by directing a strong appeal to the 

right people, in the right way, and at the right time. Mr. 

Wilhoite, of Chattanooga, in a comment published in this 

issue, has expressed the idea, perhaps as concisely as any- 

one could, when he says that his company is not planning 

to “do anything out of the ordinary, but simply to lift the 

ordinary out of the commonplace.” ‘The idea here is that 

sound merchandising methods, rendered especially attract- 

ive, are to be relied upon to get the Christmas business, and 

will. Permanent trade is not built up by the use of sensa- 

tional methods, but rather by a careful study of the condi- 

tions, a selection of desirable new methods, and the use of 

every means to make the old and well-tried methods still 

more effective. 

A study of Christmas merchandising plainly shows that 

there are only two avenues of publicity that are recognized 

as standard, namely, the show window and the newspaper 

advertisement. As stated in a preceding comment, we have 

to deal with receptive minds, and what is needed is a strong 

and continuous appeal covering the entire shopping period. 

The fact must be realized that by far the greater number 

of Christmas goods are selected on sight, and for this 
reason nothing can take the place of attractive window 

displays. Further, nearly every possible electrical cus- 

tomer reads the newspaper and even searches it for sug- 

gestions, hence the necessity for liberal advertising for at 

least a month preceding Christmas. There is no special 

general advice that can be given for either advertising or 

window display during the holiday season, except that such 

should be prepared with unusual care, and feature those 

devices most suitable for gifts. The primary appeal should 

be made to the sense of luxury, owing to the strong ten- 
deney of mankind to indulge himself at this season. 

As regards the distribution of literature, “especially as 
regards the enclosing of manufacturers’ leaflets with the 

monthly bills, we are inclined to look upon such methods 

as of doubtful value at any time, and especially at Christ- 

——s so 

mas time. Such literature may have a general educational 

value, but as an incentive to immediate action it is worth- 

less. Its chief defect is in the absence of a personal ap- 

peal. For example, if a lady should write or inquire con- 

cerning an electric toaster, and should be sent or be 

handed a descriptive leaflet of same, she would be en- 

lightened, but wherein is the appeal, such as made by the 

newspaper advertisement or window display, when she is 

in the mood for or even searching for a suggestion of a 

gift, which mission the descriptive leaflet has? 
There is, however, one piece of advertising that can be 

used to great advantage. The idea is not new, but its ap- 
plication to electrical merchandise may be, namely, the 

use of a booklet of suggestions for Xmas gifts, arranged 

according to price and kind of article, with pages of gifts 

for men, young ladies, children, the mistress, and in facet, ; 

members of a complete family. On the men’s page would 

be shaving mugs, cigar lighters, desk lamps, ete. On the 

children’s page would be electric corn poppers, toy trans- 

formers, Christmas tree lights, ete. Only brief descrip- 

tions need be given in the case of novelties, with the range 

of prices, the idea being to offer a suggestion. If 

tastefully worked up it will have a good change of being 

carefully laid aside for reference. As regards methods of 
distribution, we would suggest mailing such a booklet 

under a 2-cent stamp, handing it out over the counter, at 

the cashier’s window, or given out by solicitors, or by all 

of these ways. Do not send it out with bills. It looks 
cheap and is not as a rule effective. 

These are, we believe, the principal methods. Of course, 

there are others of more limited application. Solicitation 

in general is impracticable, because the people cannot be 

reached in the time desired. There is, however, one excep- 

tion to this. Solicitors are not as a rule very busy on 
routine during the week or ten days preceding Christmas, 

and it is often a good idea for each one of them to 

make up a list of 50 or so of their well-to-do customers, 

and heads of families, and call upon them informally at 
their offices or places of business, and make suggestions as 

to the purchase of washers, vacuum cleaners or the like for 

gifts. Such suggestions will be gratefully received, and 

should be the means of closing up a number of sales. Of 

course, this plan presupposes a cordial acquaintance be- 

tween the solicitor and his customers. The telephone may 

also be used for calling up a limited number of lady 
customers, for the purpose of extending a personal invita- 

“tion from the commercial manager to visit’'an Xmas display. 

Tn taking up thé general arrangement of the showroom, 

“Mr. ‘Southwell, of Macon, ' Ga., tientions the provision. ‘of 

a “Rest ‘Room. ”” The idéa is good, so good, indeed, ‘that it 

seta be strongly (but modestly) ‘doatnred: wherever possi- 

ble. A’ card ‘of invitation’ ean be profitably ‘used, being 
mailed to lady customers’ or enclosed: in the booklet already 

mentioned. In fact, it would probably pay ‘to serid out 

two separate invitations, one early and the last one about 
a week before Christmas. 

It is, perhaps, unnecessary to say that the rest room 

should not be such in name only, but should be just what 



DrEcEMBER, 1913. HLECTRICAL ENGINEERING 539 
(Formerly Southern Electrician) 

its name implies—a secluded apartment with courteous at- 

tendants, all conveniences and comfortable acecommoda- 

tions for mothers with children. Best results would proba- 

bly be secured with no obligation expressed or implied to 

purchase anything. It would not, however, be objectionable 

to arrange tempting displays or cause the persons using 

the rest room to pass to and from it through a main show 

room. As to the decorations, apart from the window dis- 

play, care should be taken that they are neat and in good 

taste. They should not be so elaborate as to divert atten- 

tion from the goods on sale. A Christmas tree of suitable 

proportions, not overdressed, illuminated with electric 

lights, a few wreaths, and some greens twined about con- 

venient posts, should be ample. The goods should, of 

course, be displayed in holly boxes and tied with ribbon. 

As to prices, there is but one thing to be said: sell at 

list or at the recognized retail price. There is rarely any 

excuse for cutting prices, and none at all at thig season. 

All purchases should be delivered a reasonable distance 

free of charge, and should on request contain a Christmas 

’ greeting from the donor, and in all cases should contain a 

card permitting exchange if desired. 

A great many other plans and schemes have been sug- 

gested for obtaining. holiday business. A few of them are 

of distinct value, others are flat failures, and still others 

are simply based upon the principles of good merchandis- 

ing, but have no especial seasonable value. It would seem, 

however, from a study of contemporary periodicals, and 

from the answers which have been received from the ques- 

tion, “What are your plans this year for Christmas?” that 

the foregoing remarks about covers the methods that are 

ecnsidered of value. We shall, however, gladly welcome 

any further suggestions from our readers for record and 

comment in our next issue on this subject. 
In conclusion, we venture to propose a plan which, so 

far as we have knowledge, has never been tried by any 

publie service company, although it has been in successful 

use by banks. This is the organization of a “Christmas 

Club,” the persons joining paying in 25 to 50 cents each 

week for 50 weeks, and before Christmas receiving the 
entire amount with interest. The central station can do 
the same thing, offering, perhaps, a larger rate of interest 

on condition that the amount shall be applied to the pur- 

chase of an electrical device. Ten per cent would not be 

too much. The plan could be easily modified to allow 
persons to join at any time. A display card reading: “Ask 

about our Christmas Club—begin to buy your gift now by 

depositing 25 to 50 cents each week and watch it grow. 

We return to you 10 per cent more than you pay in—ask 

us about it.” This or some other message displayed on a 

proper card in a good location should lead to excited in- 

quiry and some good business at Christmas time. 

A. G. Rakestraw. 

N. E. L. A. Safety Committee. 

President McCall, of the National Electric Light Asso- 

ciation, has appointed the following new safety committee: 

Martin J. Insull, chairman, Middle West Utilities Co., 

Chicago, Tll.;. Charles B, Scott, secretary, Middle West 
Utilities Co., Chicago, Fl.; Sidney W. Ashe, General Elee- 

trie Co., Pittsfield, Mass.; Alexander Taylor, Westinghouse 

Co., Pittsburg, Pa.; J. B. Douglas, United Gas Imp. Ca., 
Philadelphia, Pa.; H. W. Moses, Boston-Edison Co., Boston, 
Mass. ;-H. L. Lucas, Philadelphia Electric Co., Philadelphia, 

Pa.; T: A. Kenney, Commercial Powe¥’Co., Jackson, Mich: ; 

Victor T. Noonan, Rochester Railway and Light Co., Roch- 

ester, N. Y.; Dr. &. B. Rosa, U. S. Bureau of Standards, 

Washington, D. C. The committee will meet shortly and 

consider plans for a safety campaign in the N. E. L. A. 

It is to be noted that the executive committee of the 

Empire State Gas and Electric Association has also ap- 

pointed a safety committee to work in behalf of the asso- 

ciation throughout New York state. W. P. Strickland, New 

York and Queens Electric Light and Power Company; 

Henry Flood, Central Hudson Gas and Electric Company; 

W. L. Bruce, Westchester Lighting Company; A. T. 

O’Neill, Syracuse Lighting Company, and Victor T. Noo- 

nan, Rochester Railway and Light Company, compose the 

committee. Mr. Noonan, secretary of the Rochester general 

safety committee has for some time been very active in 

this work, delivering addresses and launching the move- 

ment wherever interest is shown. It is to be expected that 

much good will result from their organized safety work 

and sincerely hoped that the movement will soon become 

national in scope. 

COMMENTS FROM READERS. 

Clare N. Stannard, Secretary and Commercial Manager of 

Denver Gas & Electric Light Company, Denver, Colo., 

Describes Successful Window Lighting Campaign. 

The sign and illuminating department of the Denver 

Gas & Electrie Light Company, has been quite successful 

in the use of the following window lightmg scheme: When 

we find that a prospect is interested in window lighting, 

but hardly sufficiently interested to decide to make the in- 

vestment necessary for wiring, large tungsten units, glass- 

ware, etc., required for a perfectly illuminated window, we 

suggest that he allow us to make a trial installation. We 

then run to the window a temporary stage eable and install 

in the window some drop fixtures kept on hand for this 

purpose, equipping same with 250 or 500-watt tungsten 

lamps and the necessary Holophane reflectors or shades. 

We are thus enabled to demonstrate to the prospect the 

efficiency of good window lighting. 

In addition to making the installation as ‘above outlined, 

we station a man in front of the store at night who re- 

ports to the merchant the next morning the number of 

people passing the store between dusk and midnight; the 
number of people stopping and looking in the windows, 

and even in some instances informing the merchant of some 
of the remarks made by people interested while observing 

the windows. Almost without exception this has resulted in 

an order being given for a permanent installation. We 

thus secure a consumer on the flat rate from dusk until 

midnight every night in the year. 

Mr. L. J. Wilhoite, Contract Agent, Chattanooga Railway & 

Light Company, Chattanooga, Tenn., Describes Plans 

for Securing Christmas Business. 

We are not going to attempt anything out of the ordi- 

nary in the way of schemes to secure Christmas business, 

but we are going to take the ordinary away from the 

commonplace and endeavor to get results by employing the 

same old tactics. Our mailing list is being crowded to the 

limit with advertising matter appropriate for the holiday 

business supplied us by the manufacturers of the various 

heating apparatus. We shall continue to mail this material 

until the night of December 25. In addition to this, we 

are planning to send post cards to every customer on our 
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lines, suggesting electrical devices appropriate for the sea- 

son. 

Last year we spent a considerable amount of money 

mailing out so-called personal letters to customers, ealling 

their attention to the desirability of electrical gifts. This 

year we are cutting out this feature of advertising inas- 

much as the results did not seem to justify the expense. 

Instead of this direct by mail method, we are going to en- 

close attractive folders, pamphlets, and other material de- 

scribing the goods, furnished us by the different manu- 

facturers interested. 

We are planning to work our show window overtime 

until Christmas. An expert has been employed to trim 

the windows every Monday morning from now until Christ- 

mas, and in fact, as long as this party desires to keep the 

job. Very few central station windows are a credit to the 

central station business because few central station men 

know how to fix up windows in a way to attract the publie. 

We have purchased heating devices extensively, on the 

theory that we can sell this product once we have it. Con- 

siderable money has been tied up in this apparatus, and it 

is “up to us” to dispose of it by December 25. This idea 

has been instilled into the minds of our entire organization, 

and everyone is working and talking electrical Christmas 

oifts. 

We expect to do practically continuous newspaper ad- 

yertising during the month of December, as we find that 

after all is said and done, the best way to secure good 

business is to give articles the proper publicity. 

The only thing I can recall in the way of something new 

in Chattanooga to secure Christmas business, is the ar- 

rangement we have made with the principal electrical con- 

tractors in town. Through this arrangement we are going 

to supply them with all the heating devices they can sell, 

turning same over to them and adding barely enough to 

their cost to pay us for our trouble in the transaction. 

The heating devices are all sold at list, and an El Stovo 

costs the same one place as it does another. Last year we 

sold electrical devices at about 15 and in some cases 10 

per cent above cost and advertised the “sell at cost” idea. 

This year we are going to change our plans and handle 

the business as any other merchant would, spending the 

profit which we expect to make in advertising the articles. 

As to which plan will be most successful in increasing the 

K. W. connected, hardly be in position to know 

until after January Ist. 

we will 

A. H. Sikes, Sales Manager, Athens Railway & Electric Co., 

Athens, Ga., Describes Window Displays Which 

Have Brought Results. 

We have used several window displays recently that 

have attracted a great deal of attention. One of these 

has accomplished results which I believe have never before 

been realized in the South. I refer to the washing machine 

display shown in Fig. 1. Manufacturers have spent con- 

siderable money at times advertising washing machines in 

the South without appreciable results, due to the fact that 

they have used the same arguments as in the North, where 

conditions are not the same. The illustration shows a 

model laundry on the right, and the interior of a negro 

cabin on the left. The cabin was arranged in a typical 

way, being papered with newspapers, dirty, and filled with 

vermin. Cockroaches were pasted on the glass and stuffed 

rats placed among the dirty clothes on the floor. At the 

time this window was used we mailed letters to prospects, 

IF IT'S MODERN IT'S ELECTRICAL - 
SUSIECE TE PSU STSES! 

Fig. 1. A Winpow Dispiay THAT SoLD WASHING 

MACHINES. 

and published comments from physicians and health in- 

spectors regarding the spread of disease by sending laun- 

dry to negroes. We are selling washing machines, which 

is proof of the success of the campaign. 

We have obtained a fair appliance business from the 

students of the University through the use of a window 

trimmed up as a college boy’s room. This window at- 

tracted the students of the University of Georgia at this 

place. It also attracted the attention of the girls at the 

Lucy Cobb university, and they asked permission to trim 

a window themselves, a photograph of which is shown. 

These windows undoubtedly have attracted more attention 

than any others in Athens. 

During the latter part of November, a representative of 

a lamp company visited Athens and instructed our sales- 

men in scientific illumination. It is the writer’s opinion 

that this instruction is going to bring results. The lectures 

given were delivered before the architects and contractors 

of Athens, and considerable interest was taken in the sub- 

ject of lighting layouts. We have appointed a committee to 

organize an electric club and secure speakers once a month 

to talk on various subjects. 

We are making extensive plans for the holiday trade, 

depending principally on our window displays and the 

newspapers for publicity. We are starting our third flat 

iron campaign of the season. On August Ist of this year 

87 per cent of our residence customers had irons and when 

we dispose of the 150 now on hand, our territory will be 

practically saturated. We are now planning our Christ- 

mas advertising (November 11th) and will have the entire 

Fig. 2. A Winpow SHowine Aa Couuece Girt’s Room. 
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Fic. 3. DrmonstraTION oF Exectric CooKine As WIN- 

pow Disputay at ATHENS, GA. 

campaign made out within the next week, believing that 

plans for same should be definitely arranged at an early 

date. The illustrations used for our advertising will be 

obtained from the General Electric and other manufacturing 

companies interested in securing Christmas business. We 

shall endeavor to make our coming holidays electrical ones. 

An illustration of a window display used last week 

(Nov. 10 to 15) is shown in Fig. 3. The J. C. Lysle Milling 

Company, Jackson, Miss., furnished demonstrations and 

supplies and cooked a large variety of things in the win- 

dow on electric utensils and electric ovens. The demonstra- 

tion brought a great many people in the display room and 

resulted in good sales for us. The demonstrators stated 

that the electric ovens were far superior to any others of 

the various methods they had used. It is the writer’s belief 

that this company will use electric devices in all the towns 

they demonstrate in hereafter. This scheme is one which 

central station companies can well take advantage of for it 

is the best new business “getter” I have yet used. 

W. E. Clement, Commercial Agent New Orleans Railway 
and Light Co., New Orleans, La., Outlines Rental 

Campaign of Tungsten Pendants. 
The renting of tungsten pendants has been successful in 

ourterritory, as we have something like 3,000 of these pen- 

dants on our lines for which we are charging a rental of 30 

cents per month covering all sizes from 100 to 250 watts 

inclusive. The 500 watt pendants we furnish to “free re- 

newal” customers without charge replacing are lamps on 

this same basis. 
The accompanying illustrations show a copy of the form 

APPLICATION FOR MAZDA PENDANT FIXTURES. 

To NEW ORLEANS RAILWAY & LIGHT COMPANY, 
(im, 0. @ C. . yb. & PFD.) 

(RENTAL BASIS.) 

New Orleans,..,. .... --.-5 s+ So levaapr AOR Wavaes 

The undersigned hereby applies to the New Orteans Rattway & Licut Co., (N. O. & CR. 

R., L. & P. co.) for the loan of Evite! ‘= -(. 2...) Mazda Pendant Fixtures, same to be 

installed at... .. ... -- OS ew nm 4s ys ae oStréet: and hereby agrees to pay forthe 
' 

maintenance-$...............-.-.-..-per month for a period Of...cecc0.. cee seen months. 

Regulations 3nd conditions, endorsed hereon, are hereby made a part of this contract, 

The New Oxteans Rartway & Licut Co., (N. 0. & C. R. R., L. & P. Co.) agrees to install the 

enclosed Mazda Pendant Fixtures free of charge, provided the necessary wiring foreach Fixture has 

been done in accordance with the rules and regulations ofthe Louisiana Fire Prevention Bureau and 

the City Electrician. 

ARTERIES «6a sea ap ctv on anysdere sevirgretivaisas ete md tig kN 
New Orleans Ry. & Light Co, Re Se ie ee TD 

(8.0.4 CR. RL & P.O) Consumer. 

OG Gansay ove sist penipnyoretyv a tany eprint se Bs za dvaanprateoes Poverth © stone aFren tue 

Fig. 1. Contract Usep In RENTING PENDANTS. 

which we are installing. 

of contract which we are using and the type of fixture 

The are lamp trimmers in our 

employ look after cleaning both the outer and inner globes 

of these pendants, calling at regular intervals and re- 

porting lamps which have turned black. Our regular 

Fig. 2. Type or PENDANT RenvTep at NEw ORLEANS. 

trouble department looks after changing burned out lamps 

upon eall, this being taken care of either by the night or 

day force as the case may be. The pendants under this ar- 

rangement are never out more than ar hour or two after 

the office has been notified. 

We are much pleased with the progress we have made 

in this campaign and find practically no trouble in securing 

business of this kind. After securing the business it de- 

velops satisfied customers. 

S. H. Alexander, New Business Manager Public Service 
Electric Co., Newark, N. J., Outlines Methods for 

Handling Christmas Business. 

For the purpose of securing Christmas business this 

year, we plan to decorate our show rooms and windows with 

Christmas green, ete., and in the larger offices will display 

and sell electrical merchandise from specially constructed 

and decorated booths in show rooms, All merchandise 

will be wrapped in attractive packages, tied with ribbon 

and sealed with Christmas seals. 

We shall endeavor to suggest to our patrons the advisa- 

bility of selecting useful gifts this year and by grouping 

and arranging the appliances attractively with table cook- 

ing devices, irons, heaters, ete., in separate places in the 

show room will enable the salesperson to take care of the 

customer and talk intelligently on the particular article at 

his table. Attractiveness of display, the writer believes, 

will do more toward selling goods than anything else. 

We are further considering the advisability of making 

up three, four or five articles in sets at a price lower than 

the entire number of articles could be bought for separately. 

While the profit will be eut somewhat with this method, it 

will create larger appliance sales and we think catch the eye 

of the bargain hunter. Our main object during the holiday 

season will be to attract people into our show rooms, by 

beautiful windows and the sending of literature to eus- 

tomers. After we get them in, we shall courteously tempt 

them by our various displays of useful appliances grouped 

and arranged in such a way, with proper surroundings, that 

it will be next to impossible for them to leave without pur- 
chasing something. We shall keep show rooms oven even- 

ings during the month of December. 
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Arthur Williams, General Inspector, New York Edison Co., 

New York City, Outlines Christmas Policy of 

New York Company. 

We shall no doubt follow essentially the same lines 

of advertising that we have done in former years during 

Christmas time, that is a half page advertisement in all of 

the daily papers of New York, giving suggestions about 

different electrical apparatus appropriate for Christmas 

gifts as well as a list of manufacturers and agents from 

whom such devices can be bought. 

We will also send out folders with bills, offering sug- 

gestions in regard to electrical devices for presents. We 

shall also place Christmas trees in our district offices illum- 

inated with miniature bulbs and electrical presents on them. 

W. L. Southwell, Commercial Engineer Macon Railway and 

Light Company, Macon, Ga., Writes: 

During the Christmas holidays I expect to open up an 

electrie shop in the shopping district of Macon and display 

electric heating and other devices, giving demonstrations 

of cooking, ate. This shop will be fitted up attractively and 

serve as a rest room for shoppers during the holidays. 

E. S. Roberts, Commercial Agent Savannah Electric Co., 

Savannah, Ga., Describes a Demonstration at a Local Fair. 

We have just closed a week’s exhibit (November 8th) 

at a demonstration fair at which we used a booth and dem- 

Meters were used to 

Various sizes and 
onstrated appliances of all kinds. 

show the consumption of each device. 

types of tungsten lamps were also shown and plenty of 

literature given away that should interest a prospective 

customer. This demonstration has done considerable good 

besides making possible numbers of sales of appliances. 

During November we plan to make our show windows 

attractive and with the December Ist bill, will send out fold- 

ers calling the attention of our customers to electrical ap- 

pliances suitable for Christmas presents. We shall con- 

tinue our window displays backed by newspaper advertis- 

ing during December. 

Growth of Business of Mobile Electric Co., Mobile, 

Ala. 

The Mobile Electrie Company has made an increase of 

157 per cent’in output of electrical energy since the man- 

agement of the property was assumed by H. M. Byllesby 

& Company in 1906. This has been accomplished with an 

approximate increase of only 18 per cent in population 

served and an increase of 53 per cent in number of cus- 

tomers. The company was organized in May, 1906, com- 

bining two electric companies which were formerly en- 

gaged in competition. 

When the management was assumed by H. M. Byllesby 

& Co., the output of the combined companies was aver- 

aging 84,000 kilowatt hours weekly. For the week ending 

November 15, 1913, it was 216,218 kilowatt hours. The 

combined load of the two properties at the time they were 

merged, as compared with the connected load of the Mobile 

Electrie Company on September 30, 1913, is shown below: 
May Sept Percent 

1906 19138 Ine. Increase 

Number: Customers: . cies cic svcence 4,293 6,595 2,302 53.6% 

Kilowatts Lighting Load Connected..4,126 8,397 4,271 108. % 

H. P. Motor Load Connected....... 1,100 4,522 3,422 311. % 

Total Kw. all Purposes Connected..4,946 11,771 6,825 137. % 

Miles of Pole Line ........seseeeeees 107 136 29 27. % 

During the past year the company has installed new 

eoal and ash handling machinery of the latest type in the 

power house, which has enabled a reduction in the oper- 

ating force and produced better coal economy. This has 

decreased operating expenses materially and the increase in 

net earnings has been greater proportionately than the in- 

crease in gross earnings. 

Mobile is destined to be a gulf port of increasing im- 

portance. It is situated slightly closer to the Panama Canal 

than New Orleans and has the advantage of a better, safer 

route. The United States government has spent millions 

of dollars in improvements to the harbor and is spending 

large sums of additional capital in increasing the depth 

of the channel to admit large vessels. The Mobile river 

together with its tributary rivers, the Alabama, Tombigbee, 

Warrior, Cahaba, Coosa and Talapoosa comprise 2,000 

miles of navigable streams and form one of the largest sys- 

tems of navigable waterways in the United States. 

All Byllesby electric properties, according to reports 

for the first week of November, showed net gains in con- 

nected load of 476 customers with 327 kilowatts lighting 

capacity and 1,458 horsepower in motors. New business 

contracted for, but not connected included 1,062 customers 

with 1,550 kilowatts lighting capacity and 603 horsepower 

in motors. The output of these properties at this date 

was 7,481,596 kilowatt hours, a gain of 14.5 per cent over 

the corresponding date of 1912. 

T. W. Peters, Commercial Agent of Columbus Railroad Com- 
pany, Columbus, Ga., Installs Attractive Sign. 

The commercial activity of the Columbus Railroad Com- 

pany, and the results secured by T. W. Peters, commercial 

agent and president of the Southeastern Section of N. E. 

L. A., has received comment in these columns at various 

times. To one visiting Columbus, it appears that the com- 

pany has a decidedly diversified load and a good share of 

the possible business, yet every once and sometimes twice 

in a while, a considerable new load is secured—the result of 

a demand created by good commercial methods. Mr. Peters 

has recently installed a spectacular sign of no small size 

shown in Fig. 1. 

This sign was sold to the Chero-Cola Company, of 

Columbus, and is 40 feet square containing 1,000 lamps. 

The sign is operated to show a bottle of Chero-Cola being 

emptied into a glass and frothing over in a very realistic 

manner. The slogan “There’s None So Good” then flashes 

on with the name and a big five cent mark. 

Fig. 1. Large CuHero-Coua Sian at CoLtumsBus, Ga. 
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= Readers are invited to make liberal use of this department for discussing questions, 

opinions or experiences from other readers. 
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| Questions and Answers from Readers || 
obtaining information, = 

However, editors are not responsible for correctness of statements of opinion or fact in discussions. 

lished answers and discussions are paid for. 

Discussions and criticisms on answers to questions are solicited. 

All pub- 

ey a 

VOLTAGES SECURED BY CONNECTING 3-PHASE TRANSFORMER 

FOR OPERATION AS AN AUTO-TRANSFORMER. 

Editor Electrical Engineering: 

(415) Kindly publish a method or formula for eal- 

culating the voltages, a-b, b-c and a-c for each of the ar- 

rangements shown in Figs. 1, 2 and 3. Three standard 3- 

phase transformers are used. Hay Orme) 

b 
Load Sioe 

Fig. 1. 

Line Sice 

Vit Gi 

bh Loae S1ae 

Figas: 

Figs. 1, 2 anp 3. CONNECTIONS OF 3-PHASE TRANSFORM- 

ERS FOR OPERATION AS AuTO-TRANSFORMERS. 

COSTS FOR A. C. AND D. C. SYSTEMS. 
Editor Electrical/Engineering : 

(416) Please furnish information or data comparing 

the cost of installation, losses in transmission and opera- 
tion of alternating current and direct current systems for 

general power and traction purposes. Ss. M. J. 

CUTTING OUT COILS OF D. C. GENERATORS. 
Editor Electrical Engineering : 

(417) The writer would like some reader to explain 

what effect the cutting out and bridging of one armature 

eoil would have on the action of a multipolar, 500-volt D. 

C. generator with lap-wound armature. Also, give some 

rule or other information for determining how many coils 

ean be safely cut out of a generator or motor in case of an 

emergency. Some electricians claim that a generator can 

not be run with any coils out of the armature, but the 

writer has known of motors being operated with several 

coils cut out. The question is how far can this be carried 

and what is the effect? CAGE 

HOW CAN DUST BE TAKEN OUT OF COOLING AIR FOR TURBINE? 

Editor Electrical Engineering : 

(418) I would like to know how to construct a suitable 

screen or other means to exclude dust from entering the 

cold air duet which conveys cooling air to the generator of 

a Curtis turbine. We have to contend with saw dust, cin- 

ders of wood and ashes. F. T. Heins. 

CHANGING 220 VOLT A. C. MOTOR TO 110 VOLT. 

Editor Electrical Engineering: 

(419) Please advise how to change a 220 volt A. C. 

motor to a 110 volt A. C. motor of same speed and horse- 

power. Wie Aer, 

RATE FOR SELLING LiVE STEAM. 
Editor Electrical Engineering : 

(420) We desire to supply a laundry with live steam 

at 100 pounds pressure for use in mangles and ironers. 

Our plant is two blocks from the laundry, and of 300 Kw 

capacity, coal costs about $2.00. Please show a method of 

calculating a rate of charge for the steam service. If any 
rates are known for such service, give same and the method 

most economical and satisfactory to measure the steam sup- 

plied. Waa: 7k. 

LIGHT ABSORPTION OF GLASSWARE. 

Editor Electrical Engineering: 

(421) What per centage of the total light of an in- 

candescent unit is absorbed by enclosing glass globes such 

as used in ornamental street lighting. State for density 

of glassware that is such that the filament of a 100-watt 

lamp cannot be seen 14 feet from level of street. H. E.R. 

Antidote for Coughing in Storage Battery Room. 
Editor Electrical Engineering: 

(422) The writer would like to secure information on the 

subject of tuberculosis of the lungs as produced by poison- 

ous gases. A friend here (Southern India) is ill in a hospital 

with this trouble and I desire information for the benefit 

of other operators. What antidotes if any should be used 

when a fit of coughing comes on during the process of 

charging lead storage batteries. I dare say that managers 

of large stations using storage batteries in America can 

give vital information. If there are any books or pam- 

phlets on the subject, please suggest names of publishers 

with addresses. E. J. Lopez, Indian Government, 

Telegraph Dept., Southern India. 

Electrolysis from Alternating Current. Ans. Ques. 
No. 372, by Mr. Bliley. 

Editor Electrical Engineering: 

The subject of electrolysis from alternating current has 

been given some study and discussion before the American 

Institute of Electrical Engineers and the decision reached 

as stated by Mr. Bliley, that there is electrolytic action 
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from alternating current which, however, is much less 

in extent than with direct current. In the A. I. E. E. 

transactions for 1907, Mr. J. L. R. Hayden, of the Gen- 

eral Electric Company, states that alternating current 

electrolysis is not a phenomenon like direct current elee- 

trolysis, but is of the character of a secondary effect. That 

is, the action of the positive half wave is not quite re- 

versed by the action of the negative half wave, leaving 

a small difference, rarely exceeding one-half of one per 

cent of the electrolytic action of an equal direct current. 

He says further that alternating current electrolysis varies 

from practically nothing to somewhat less than one per 

cent of the direct current electrolysis, varying with the 
chemical nature of the electrolyte and practically inde- 

pendent of the current density. A protection from alter- 

nating current electrolysis, Mr. Hayden states, may be 

absolutely obtained by the superimposing of a small quan- 

tity of direct current upon the alternating, the amount of 

the current being only 1.5 per cent of the alternating 
current. 

A committee on electrolysis was appointed by the Amer- 
ican Electric Railway Association in January of this year, 

and a‘report rendered at the recent Atlantic City conven- 

tion covering the corrosion of underground conductors and 

giving considerable data. An investigation on the subject 

of electrolysis is also being carried on by the United States 

Bureau of Standards, under the direction of the govern- 

ment, and it is expected that much valuable data and in- 

formation will soon be available. W.E. White. (N. Y.) 

Meaning of Term Phasing-in. 
Editor Electrical Engineering: 

The term “phasing-in” simply means getting into phase. 

It may refer either to the connection of two A. C. gene- 

rators or to connecting a synchronous motor or a converter 

in service. In Fig. 1, two sine curves are shown that may 

represent the emfs of two A. C. generators. If connec- 

tion should be made between these at some point X or Y 

for instance, there would be a rush of current set up due 

to the difference in potential between the machines, but if 

Ans. Ques. No. 397. 

Fic. 1. Diagram SHOWING VoLTAGE RELATIONS WHEN 

PHAsING-I'N A MACHINE. 

connection is made at the point Z at a time when the two 

machines are generating the same voltage, and are running 

at nearly the same speed, there will be no such rush of eur- 

rent, and they will tend thereafter to keep in phase. This 

operation is termed synchronizing and the proper moment 
for throwing the machines together is determined either by 

means of a lamp which alternately shows up bright or dim 

according to the phase displacement, or by means of a 

synchroseope, an instrument which shows by the position 

of its pointer, the phase relationship of two circuits, and 

also by the rotation of the pointer the amount of difference 
in frequency between the circuits. 

The Refillable Fuse. Ans. Ques. No. 398. 
The principal objection so far made against the use 

of the refillable fuse seems to be in the uncertainty and 
possibility of reproducing the original condition of man- 

ufacture. Theoretically it would seem an easy thing for 

anyone with intelligence to refill certain types of fuse and 
secure dependable results, but in practice it is found that 

sc many different conditions affect the fusing point of the 

metals employed, as to render refilling impracticable. In 

the days when fuse wire was permitted, it became a com- 

mon practice to over fuse circuits. In spite of repeated 

instructions, warnings and trouble, employes could not be 

depended upon to properly re-fuse a cireuit. The intro- 

duction of the enclosed fuse came about as a result of | 

efforts to compel some kind of uniformity in fusing of 

circuits. Now if refilling fuses is allowed, we will have, 
although not perhaps to as great an extent, a return to 

the slipshod methods in use before enclosed fuses came into 

use. No doubt, there are many operators who would con- 

scientiously refill fuses with wire of the proper size and 

reproduce as nearly as possible the original conditions, but 

it is quite possible that in the many eases a cartridge fuse 

marked at say 5 amperes, might contain almost anything 

in the way of fuse wire. Therefore, the Board of Fire 

Underwriters has considered it preferable to limit the 

refilling of fuses entirely to the manufacturers of them. 

Testing Out Sign Wiring. Ans. Ques. No. 400. 
The burned-out branch can be readily located by start- 

ing on one end of the sign and taking out every sixth or 

eighth lamp, and inserting in its place a short-cireuiting 

plug. As soon as the bad cireuit is reached, all of the 

other lamps in the sign will light, while the burned-out 

branch will, of course, remain dark. 

Meter Connections on 3-Phase, 4-Wire Systems. Ans. 
Ques. No. 402. 

It is true that the four-wire, three-phase system re- 

quires more meters than the three-wire. In the second 

case each cireuit requires two meters, while in the first 

case it requires three meters. However, the increased cost 

of meters would not appear to be the principal factor in 

determining the choice of distribution systems as the three- 

wire circuit with delta connections has other advantages. 

Changing Series Arc to Series Tungsten System. Ans. 
Ques. No. 403 

Any series are system can use series tungsten lamps, or 

can be used entirely for tungsten lamps, provided the eur- 

rent required is the same as used by the are lights. In 

this ease it will be necessary to use 6.6 ampere tungsten 

lamps. These come in different sizes from 32 to 350 

candlepower, each one taking from 5.7 to 62.6 volts. The 

number, of course, which can be accommodated on one 

circuit is such that the total voltage required shall not ex- 

ceed the capacity of the machine. If the present machine 

has been supplying, say, 50 are lamps, estimating the volt- 

age at 80 volts per lamp, the total would be 4,000 volts, 

therefore neglecting drop in the conductors such a machine 

would supply 110 of the 200 candlepower lamps or 220 

of the 100 candlepower or 375 of the 60 candlepower, ete. 

It is only necessary to add the voltage of the individual 
lamps together plus the drop in the conductor, to obtain 

the total voltage necessary at the terminals of the machine. 

A. G. Rakestraw. 

The Present Fuse Situation, Referring to Article 

by Mr. McIntosh and Answer to Ques. No. 398. 
Editor Electrical Engineering: 

Mr. McIntosh, in an article in the November issue of 
Electrical Engineering, entitled, “Essential Features of the 

Present Fuse Situation,” discusses the fuse situation appro- 
priately, especially as regards plant operators. In the last 

three sentences of his article he says much in few words. 
Let us realize a speedy decision in line with his suggestions. 
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The writer is at a loss to understand why the refillable 
type of fuse shell, as now manufactured and sold, is not 

approved by the underwriters when properly used. The 

argument that it will be abused is not strong if not absurd, 
in those eases where electrical installations are in charge 

of an electrical engineer, as all systems of any consequence 

are today. Again, the argument that the fuse element can- 

not be properly replaced does not seem consistent with the 

simple features of such an operation. If an electrician is 

capable of selecting the proper size of non-refillable shell, 

he must be credited likewise with an ability to select a 

proper size of fuse wire for refilling the refillable type of 

fuse shell, when all that is left for him to do is to insert 

it and adjust for proper contact—work no more intricate 
than many other operations the ordinary electrician daily 

performs which the underwriters pass as good and free 

from fire hazard. Over-fusing seems to the writer, the 

only logical argument against this type of fuse, an argu- 

ment which also holds good with the non-refillable fuse, 

for what is to prevent soldering a fuse wire on the shell 

of the ordinary non-refillable fuse to inerease its capacity? 

It is to be noted further that there is a tendency to have 

on hand a spool of fuse wire for use when cartridge non- 

refillable fuses fail, and the writer asks if the miscel- 

laneous use of such fuse wire does not increase the fire 

hazard much more than the use of the refillable fuse under 

any circumstances ? 

The writer believes, as stated, that the sitwation in the 

larger plants needs no comment, as such are in charge of 

competent electrical engineers who follow good practice 

in regard to operating conditions, and are capable of mak- 

ing sure that fuses are properly used. In the smaller 

plants, with conditions as they are and non-refillable fuses 

used with the tendency to liberally use fuse wire and cop- 

per wire through lack of an everlasting supply of standard 

fuses, certainly conditions could not be worse with the use 

of the refillable fuse under greatest abuse when in many 

hundreds of cases where they are properly used a large 

economy would be made possible. Can we not logically 

aeeuse the underwriters of prejudice in favor of the non- 

refillable fuse and to blame entirely for the present situa- 

tion? The writer uses refillable fuses and intends to con- 
tinue to do so until something better is produced. 

John C. Kahl (Ky.) 

Meter Connections With Transformer Secondary 
Grounded. Ans. Ques. No. 404. 

Editor Electrical Engineering: 

In the diagrams of Figs. 1 and 2, 2-wire watthour 

meters with the current coil connected in the grounded and 

undergrounded sides, are shown. The notation P C is for 

the potential coil, C C the current or series coil, G the 
permanent ground at the transformer and X the partial 

ground or the ground inside the house. 

In Fig. 1 two circuits are shown in multiple i. e., 
“G-CC-X” and “G-earth X,” therefore, part of the cur- 

rent will pass through C C and part through the ground, 

since when two circuits are connected in multiple, each 

will carry a part of the current. A ground on the other 

wire would not have any effect upon the meter, but there 

would be a loss of energy, as a partial ground at X X 

would be a partial short and would consume energy. 

In Fig. 2 all of the current must pass through C C. 
If there is a partial ground as at X it will consume energy 

as it is a partial short, and this energy will be measured 
by the meter. The consumer is thus liable to complain 

Grounps ON Meter CiRcuIT. 
about the size of the bill and that the meter is “creeping.” 

This “ereeping” would, however, cease as soon as the load 

wires were removed from the meter. A ground on the 

other wire would have no effect whatever upon the meter 

since there would be no difference of potential between 
this wire and the ground. G. J. Kilburz (Il.) 

Meter Connections With Transformer Secondary 
Grounded. Ans. Ques. No. 404. 

Editor Electrical Engineering : 

In answer to question 404 in the October issue, would 

state that the ungrounded wire should be connected to the 

series coils of the house-meter. If a ground occurs in the 

house cireuit, it will register on the meter, which is correct. 
If the grounded wire is connected to the series coils and a 

ground should occur in the house cireuit, it will not register 

on the meter. Also. a consumer may use current from the 

outside wire to ground without paying for it. 
Paul F. Quinlan, Jr. (Pa.) 

Meter Connections With Transformer Secondary 
Grounded. Ans. Ques. No. 404. 

Editor Electrical Engineering : 

As stated in question No. 404, the current coil of the 
house meter should always be connected to the ungrounded 

side of the cireuit when one side of the transformer sec- 
ondary is grounded. When so connected slight grounds on 

the high side of the cireuit will be indicated by the fact that 

the meter will continue to register when no energy is being 

used, for the leakage current must flow through the coil. 

Grounds on the low potential side will, of course, not af- 

fect the indications of the meter. If the series coil is con- 

nected to the grounded wire a ground on that wire on the 

house side of the meter will act as a shunt around the coil 

and the meter either will not operate or will indicate only 

a portion of the energy consumed by the installation. 

Grounds on the high side will, of course, not be indicated, 

because the leakage current does not flow through the current 

coil. 
Fusing Capacity of Wire. Ans. Ques. No. 405. 

In answer to question No. 405, I give below the formula 

for the fusing effects of electric currents given by W. H. 

Preece, in the March 15, 1888, Proceedings of the Royal 

Society of London, as I=a \/d’; where I is the current; (a) 

a constant which is different for different metals; and (d) 

the diameter of the wire. If (d) is measured in inches (a) 

= 10244 for copper, 7585 for aluminum; 3148 for iron; 

and 1379 for lead. A simpler way is to use a table such as 
that given on page 217 of Foster’s Electrical Engineers’ 

Pocket Book, from which the above information was taken. 

F. E. Volk (Wis.) 
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Fusing Capacity of Wire. Ans. Ques. No. 405. 
Editor Electrical Engineering : 

It is probable that H. E. F., in his question in the Octo- 

ber issue, desires to know the sizes of copper wire that can 

be used to replace fuses that may be blown when regular 

fuse wire or new fuses are not at hand. For this purpose I 

give here the fusing current for the sizes of wire that will be 

most often used: 

Size Wire Fusing Size Wire Fusing 

B&S Amps. BE&S Amps. 

cL 3 Mortis aie 330 a. eee 40 
LD shvcteetegies 240 OA Se peers 30 
Id aeiv bee 160 DG 25 eho 20 
OS, sets, 120 Pee REE PE 15 
18..ja eat 80 SO Atta Mea 10 
20% whew 60 

H. H. Williams (Ala.) 

Fusing Current for Wire. 

Editor Electrical Engineering: 

In the October issue, H. E. F. asks for a formula for 

calculating the fusing eurrent of copper wire. The follow- 

ing formula was determined by W. H. Preece, and is found 

in all reliable handbooks: 

l= Aga/ a. 
This formula is used in the ealeulation of fuses and the 

wire for rheostats used with forced cooling, such as coils 

of iron wire resistance submerged in running water for test- 

ing machines. In the formula, J is the current required to 

fuse the wire; d is the diameter of the wire and A constant, 

which for copper wire is 10,244, for iron wire 3,148, and 
for lead 1379. 

As an example, take No. 12 copper wire, which has a 

diameter of 0.0808 inch. Then, I — 10,244 « \/(.0808)* — 
10,244  .02298 — 235.4 amperes. By substituting the con- 

stant for iron and lead, the amperage for wire of these ma- 

terials is found. The following table gives values of fusing 

eurrent for other sizes of copper wire found by use of this 

formula: 

Ans. Ques. No. 405. 

B&S Diameter Fusing 

Gauge in Inches Vv da Current 
PAU Por rn a. chery & . 0320 OOS Tasers’. < icscre 58.5 

185 teeters. 0403 00809 Aare. 2. 82.8 

16.32 yyetee 0508 OUD AS Sees. os a SUF oes 

eS a oe 0641 ONG 22 aerate. «ec 166.1 

1D. Seager ete 0808 O2298 se sreaees sis" 235.4 

10): .geebae tects 1020 03254. aise. «1 33350 

$5 stot couriers . 1280 O46 20 errata 473.2 

Ao oS Es e's BS . 2040 092405 ere. <= 946.5 

PB trees Meese . 2580 13060 Sac eeeees . « 1337.8 

Ores Palicds teats .3250 18520) cape, - 1897.1 

R. L. Mossman (Ga.) 

Fusing Current for Wire. 

Editor Electrical Engineering : 

In answer to question No. 405 in regard to fusion of 

copper wire, will give a formula and some checks of same, 

conducted at the Carnegie School of Technology. This for- 

mula can be found on page 217 of the last edition of Fos- 

ter’s Electrical Engineers’ Hand Book, and in various wire 

books published by wire manufacturers. It is I =a (D)® 

where a is a constant depending on the wire and n is 3/2. 

For copper wire, a is 10244, therefore the formula for cop- 

per wire will be, I or the fusing current equals 10244 times 

diameter to the 3/2 power. 

Ans. Ques. No. 405. 

The following data will illustrate this formula and show 

how to plot a curve of other values: 

Number of Wire 28 24 20 18 16 

Diamesime Mase ser 12.64 20.10 31.96 40.30 50.82 

Fusing Current 3) 15955 (26.0 950708 72 

Log of Current... 1.190 1.415 1.699 1.854 2.012 

Log of D (Mils)... 1.1 3) Mass 1.6 ee 

I=a WADY. 

Log I = Log a + 3/2 Log D. 

From the above data, plot a curve and you will always 

find the log curve to be a straight line with a slope al- 

ways 3/2. J. C. Moore (Pa.) | 

Size of Wire for Motor Circuit. 
406. 

Editor Electrical Engineering: 

In caleulating the size of wire for a motor load, the 

determining factors are, amount of current to be trans- 

mitted, distance of transmission, and allowable drop in 

potential for that distance. This is for direct current 

work. For alternating current transmission, power factor, 

induction, ete., have to be considered. With the load, volt- 

age and distance stated in the question, induction would 

be negligible. 
The underwriters’ rules say that no wire smaller than 

No. 8 shall be used outside on poles, and No. 14 the small- 

est for inside power work. Considering the example in the 
question, and assuming the circuit to be 3-phase, the 10- 

horsepower motors will take 25 amperes each, and the 5- 

horsepower 15 amperes, making a total of 65 amperes. 

The formula: (D 21 I) ~— v = C. M. ean be used, 

where D = distance; I — current; 21 — a constant and 

v = voltage drop. © 
Allowing 5 volts drop and substituting the values, we 

have: (200 & 21 & 65) + 5 = 54,600 C. M. Thus, No. 

2 wire of 66,370 C. M. is the choice. 
G. I. Morgan (Mass.) 

Ans. Ques. No. 

Transformer Connections for Different Voltages. 
Ans. Ques. No. 408. 

Editor Electrical Engineering: 

In reply to H. A. D. in the October issue, unless a 

transformer is designed for a change of voltage with change 

AAAS PS ENG 

100 V Pt Mors 

Fias. 1, 2, AND 3. CONNECTIONS OF TRANSFORMERS FOR 

DIFFERENT VOLTAGES. 
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of connections, this cannot be done. Some transformers 

are built as shown in Fig. 1, and the voltages indicated can 

be secured from same as shown. I have taken 2,200 volts 

for the sake of simplicity, but a transformer like this one 

ean be bought for almost any voltage. Some transformers 

are built with both primary and secondary ir two sections 

so they may be connected'‘in series for high voltage and 

in parallel for low voltage, as shown in Figs. 2 and 3. 

Single-phase can be secured from three-phase (three 

wire) by taking a tap off any two of the wires, but two- 

phase can be secured from three-phase and vice versa, only 

by the use of a special arrangement of transformers de- 

fea ge Lire 

3H Line 

Fic. 4. TuHree-PuHase TO Two-PHAse CONNECTIONS. 
vised by Mr. C. F. Scott. Fig. 4 shows the connections 

necessary. Two transformers A and B have their primary 
coils P and P’ connected to the two-phase mains as shown. 

The secondary S of transformer A has 87 times as many 

turns as the secondary S’ of transformer B. One end of S 

is connected to the middle point e of S’ and the three-phase 

lines attached to the terminals e. b. d. If three-phase 

lines were connected to e. b. d., the current would be con- 

verted and delivered as two-phase to the lines g. h. and 7. k. 

Theodore W. Bisland (Miss.) 

Transformer Connections for Different Voltages. 
Ans. Ques. No. 408. 

Editor Electrical Engineering: 

In answer to this question we will assume particular 

cases and give the connections for the different voltages 

secured. Suppose it is desired to transform 2,080 volts, 

two-phase to 230 volts, three-phase, for operating a 10- 

horsepower, 3-phase, 230-volt motor. This can be done by 

Fig. 1. CoNnNeEcTIONS FoR 2-PHASE TO 3-PHASE TRANS- 

FORMATION. Jig. 2. VouTacs Revations. Fic. 3. 

CONNECTIONS FOR 3-PHASE TO 2-PHASE 

TRANSFORMATION. 

Fias. 4 anp 5. Star AND DeEuLTA CONNECTIONS. 

using two standard transformers of different ratios as 

10 to 1.0 and 9 to 1.0 with the connections as shown in 

Fig. 1. It will be noted, as shown in Fig. 2, that the 

3-phase voltages are not exactly equal, due to the fact that 

to accomplish this, ratios of 10 to 1.0 and 8.66 to 1.0 

should be used. The arrangement using a transformer of 

9 to 1.0, instead of 8.66 to 1.0, works satisfactorily for 

motor operation. The location of the neutral point for 

the 3-phase side of this connection is shown in Fig. 2, and 

arrived at as follows: 
OC = AD — OD and also OC = V[(DC)? + (OD)? 

or (AD — OD)’ = (DC)? + (OD)? and (AD)* — 2 AD 
x OD + (OD)? = (DC)? + (OD)? or (AD)*? — 2 AD 

OD = (DC)’. 

Substituting percentage values of AD and DC as fol- 

lows: AD = 285 — 237.5 — 87.5 per cent, and DC = 

115 — 230 — 50 per cent, we have the following: 

7656 — 175 &K OD = 2500 or OD = 29.5 per cent. 

Then, OC = V[(OD)? + (DC)? — V[(295)? + 
(50)* — 58 per cent. Thus the location of the point O on 

the winding AD is found thus: 87.5 : 295 — 100 : X 

or X = 33.7 or 66.3 per cent tap on the winding AD. 

For the neutral point with a transformer of 8.66 to 1.0 

ratio instead of 9 to 1.0, the neutral tap is provided at a 

57.8 per cent point. 

The load carried by each transformer is found as fol- 

lows: The capacity of 2—5 Kw. transformers on the 3- 

phase side is represented by \/3 EI, that is, 10,000 watts 

=V/3 EI. Since E — 237.5 volts, then the line amperage or 

1/000 

SOOO 1000 

Fig. 6. Variations oF Star AND DeuTa CONNECTIONS. 
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Fic. 7. 

I is equal to 10,000 — V3 & 237.5 — I = 24.4 amperes. 

For the transformer with 10 to 1. ratio the rating would be 

20S « 24.4 — 5075 volt-amperes, and for the transformer 

of 9 to 1.0 ratio, 230 % 237.5 = 5475 volt-amperes. 
Transformers for 3-phase work are usually connected 

in two ways where three transformers are used, namely, 

in Y or star or in delta. In the Y connection one terminal 

of each primary is brought out to a common point and the 

other terminals connected to the line as shown in Fig. 4. In 

the delta connection, the three primaries are connected in 

series and the line wires connected to the corners of the 

triangle, as shown in Fig. 5. In these arrangements the 

secondaries may be connected in Y the same as the pri- 

maries or in delta and vice versa, as the voltages required 

may demand, the voltage relations being shown in Fig. 6. 

Six-phase connections are obtained from three-phases 

for use with rotary converters by the use of transform- 

ers having two secondary windings and connected as shown 

in Figs. 8 and 9. These connections can also be secured by 

bringing out both ends of secondary windings of three or- 

dinary transformers and connecting to opposite points on 

the rotary converter winding, as shown in Fig. 7. These 

are known as diametrical connections. 

W. J. Taylor (Mich.) 

Srix-PHASE DIAMpTRICAL CONNECTIONS. 

Electrolysis of Water Lines at Trenton, New 

Jersey. 
Editor Electrical Engineering: 

The rapid deterioration and destruction of underground 

water lines and service pipes in streets traversed by trac- 

tion lines at Trenton, has resulted in a series of recent in- 

vestigations by the water department to accurately locate 

the cause and seat of trouble. These tests were made under 

the direction of Professor Albert F. Ganz, M. E., of Stev- 

ens Institute, primarily on North Clinton avenue and 

Perry street, where marked evidences of erosion have been 

noted. The tests were conducted for continuous twenty- 

four hour periods, measurements being taken of the poten- 

tial difference between the water lines and rails at inter- 

mediate points along the thoroughfares. Measuring the 

eurrent on the former during such period, it has been 

found that such was not noticeable during the early hours 

of the morning when ears were not in operation, con- 

clusively showing that the issue rests with the traction 

lines. 
The Trenton traction system comprises the general over- 

head feed line to the ear, the cireuit to the power station 
being completed through the running tracks, occasionally 

supplemented by return feeders. Such system, Professor 

Ganz states, would not bring about a condition of electroly- 

sis on neighboring underground metallie lines if the tracks 

were laid on wooden ties above ground with broken stone 

ballast, similarly as employed by steam railroads and many 

interurban lines. In this case, however, the rails are neces- 

sarily laid in direct contact with the soil for extended 

areas, thus tending towards the usual effect of the electric 

energy in the return through the rails shunting to the sur- 

rounding soil, with a later return to the rails in the vicin- 

ity of the power station. 

Professor Ganz in his report says, in part: “Since 

every electric circuit must be completely closed, all eur- 

rent escaping through the ground must again leave ground 

to return to the dynamo so as to complete the electric cir- 

cuit. Where underground metallic structures, such as gas 

or water pipes, lie in the ground in the path of these stray 

currents, and where these pipes have electrically conduct- 

ing joints, such ag lead-calked joints or serew-coupling 

joints, current will flow from ground to such pipes, and 

flow largely on the pipes in a direction towards the power 

plant. 

“Tf the negative terminal of the generator is connected 

to the rails at other points than at the power station, by 

means of negative return feeders, then at such connection 

points the rails will be rendered negative in potential to 

ground, and currents will tend to flow from underground 

pipes through ground to return to the rails in the neigih- 

borhood of these connections. Stray railway currents on 

pipes will, therefore, tend to leave these pipes to return to 

the rails in all regions where these rails are connected to 

return feeders. 

“The leaking of current from the rails of electric rail- 
ways, producing stray currents through ground and on 

underground piping, does not constitute a source of loss 

to the railway company, as for instance would be the case 

with leakage of gas or water. On the contrary, by allow- 

ing the eurrent to return by ground or underground pipes 

as well as by the rails, the total conductivity of the return 

current is increased, and the voltage loss in return of this 

current is decreased, so that there is an actual saving of 

power for the railway company. 

“Where stray currents flow on underground pipes they 

do no harm except wehere they leave the pipes to flow 
to the surrounding soil. At sueh points corrosion of the 

iron from electrolysis will take place, and theoretically 

there will be a loss of twenty pounds of iron per year for 

every ampere of electric current leaving the iron. The 

corrosion actually produced is at least equal to, and fre- 

quently greater, than the theoretical amount.” 

Referring to the situation at Trenton, Professor Ganz 

notes that it will be impossible to entirely eliminate electro- 

lysis of the underground lines in question, but by the addi- 

tion of a sufficient number of copper wires to take the eur- 

rent from the rails back, to the power house, it ean be 

reduced to a minimum. With such system properly worked 

out, the corrosion from electrolysis should not be faster 

than the ordinary corrosion from natural causes, making 

it negligible. L. R. W. A. (N. J.) 

Success. 
Suecess depends on yourself, and nothing wili in- 

fluence your personal action, your individual effort, more 

than that of your associates, the men who surround you. 

Suecess is contagious, and you cannot contract success 

unless you are where it is. 
Keep pushing, driving, forcing your way to the front. 

Keep away from the unsuccessful, the indifferent. 

Mix with men who think and aet. Listen ito leaders, 

step out of the crowd, and get in the atmosphere of result- 

getters. 
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| New Apparatus and Appliances | 
——)r )a( 

The Draeger Pulmotor. 
Remarkable success has accompanied the use of the pul- 

motor in eases of electric shock, drowning and asphyxia- 

tion. Numbers of central station companies are using this 

pulmotor with the result that the record of lives saved from 

electric shock is increasing daily. The nature and oper- 

ation of the device is described in what follows. 

The assembled device is shown in Fig. 1, arranged to be 

easily carried in a suitable case, as shown in Fig. 1, it is 

being reversed by hand which is necessary only when the 

automatic operation fails for any reason. This case con- 

tains two separate pieces of apparatus, an oxygen inhala- 

tion appartus for ordinary oxygen inhalation mounted on 

Fic. 1. THe PunmMotor In OPERATION. 

the ld and a special apparatus for artificial respiration in 

the case itself. The two apparatus have in common an 

oxygen cylinder C, shown in Fig. 2, and a pressure reduc- 

ing valve D, and either ean be operated singly through use 

of a suitable lever at U. The oxygen passes from the re- 

ducing valve to an injector S, which draws in a large vol- 

ume of air and propels this air through the flexible tube 

in front of the injector. This suction and delivery in- 

jector acts as a motor, alternately filling the lungs by 

pressure and emptying them by suction without injury to 

the lung tissue. With a full cylinder of oxygen the pul- 

motor for artificial respiration will continue in operation 

for 40 minutes in succession. 

The apparatus reverses from suction and delivery, and 

vice versa, automatically through the action of the bel- 

HrG2 2: Dracr Ars SHOWING THE ACTION OF THE PULMOTOR. 

nou ( ee ETE) |e 

lows at MW. The respiratory rythm of the apparatus adopts 

itself automatically to the capacity of the lungs in every 

case, being slower when the lungs are capacious and faster 

when of smaller dimensions. The pulmotor is manufac- 

tured by the Draeger Oxygen Apparatus Company, 422 

First avenue, Pittsburgh, Pa. 

Tests on Asbesto Sponge Felted Pipe Covering. 
A series of tests on pipe covering and insulating mater- 

ial conducted by Mr. John Lloyd, of Middletown, Ohio, ex- 

tending over a period of several months, has resulted in 

the selection of “Asbesto-Sponge Felted” pipe and boiler 

covering. By use of this material the condensation was 

reduced 76 pounds per hour. The efficiency of this pipe 

covering is accounted for by the millions of “dead air” 

cells it contains. Recent tests made by Prof. C. L. Norton, 

of the Massachusetts Institute of Technology, show that 

the yearly cost of maintaining 100 square feet of pipe at 

100 pounds gage pressure is, for bare pipes, $225; for 

1-inch moulded insulation, $35.90; and for 1-inch ‘“Asbes- 

to-Sponge,” $25.40. 

Onto, WATERWORKS. OF MIDDLETOWN, 

This covering is made of many layers of thin felt 

composed of pure asbestos fiber and finely ground sponge. 

It is tough and flexible so that vibration, moisture, heat 

or rough usage will not cause it to break, crack, crumble 

STEAM PIPES 

or lose its insulating efficiency. It is also fireproof and 

ean be removed and replaced an indefinite number of 

times without deterioration. This pipe covering is manu- 

factured by H. W. Johns-Manville Company, New York 

City. 

Six More Electric Locomotives for the New York 
Central Terminal. 

The New York Central & Hudson River Railroad Com- 

pany has recently ordered six additional General Electric 

passenger, electric locomotives, for terminal service out of 

New York City. Warly in the year ten electric locomotives 

of the most powerful type ever built were ordered from 

this company for the same service. These engines weigh 

100 tons each. While the new machines are of the same 

type and construction, they are somewhat heavier, weighing 

110 tons, and due to recent advancement in locomotive de- 
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sign, have materially increased capacity for continuous 

service. 

The ten 100-ton electric locomotives ordered during the 

early part of this year are each equipped with eight bipolar, 

gearless motors, all the weight of the machine being car- 

ried on motor-driven axles. These engines are designed 

for pulling the heavy limited trains and will exert suffi- 

cient tractive effort to operate 800-ton trains in continual 

service between the New York Central terminal station and 

Harmon. They are capable of operating a 1,000-ton train 

in emergeney service or a train of the same gross weight 

on level tangent track continuously, at 60 miles per hour, 

or an 800-ton train at 65 miles per hour. 

In point of design and construction the new machines 

will be of identically the same type as the former ten 

engines, having an articulated frame with bogie guiding 

trucks at each end. The cab containing the engineer’s 

compartment and that for the operating mechanism is 

swung between the.two parts of the frame on center pins. 

Each section is equipped with two-axle trucks having a 

driving motor mounted on each axle. All the axles are, 

therefore, driving axles; and the eight motors, of the 

bipolar gearless type, are of the same general design as 

the motors on all the previous 57 locomotives, and are pro- 

vided with ample forced air ventilation. The motors are 

electrically connected permanently in parallel in pairs, and 

the pairs can be connected in three combinations: viz., 

series, series-parallel and parallel. They are insulated for 

1,200 volts, so that if at any future time it should be de- 
sired to operate the locomotive on this voltage, the pairs 

of motors could be changed from parallel to series con- 

nections and the same speeds and control combinations 

obtained as on 600 volts. A description of the ten loeomo- 

tives mentioned as already furnished the New York Central 

& Hudson River Railroad Company, was published in the 

June, 1913, issue of Electrical Engineering. 

A New Voltmeter. 
In the high voltage testing of wires and cables, made 

usually on open circuit, there appears to be considerable 

misconception of the fact that it is the peak of the wave 

which tends to break down insulation, rather than the “aver- 

age” reading of the ordinary voltmeter. A new type of 

voltmeter has been developed by the Simplex Wire & Cable 

Company, for use in making tests of wires and cables. 

When the voltage wave is distorted, the ordinary volt- 

meter still reads only the square root of the mean square, 

it gives very little indication of what is actually happen- 

ing as regards a breakdown test. The peak of the wave 

is what counts so far as the breaking down of insulation is 

concerned. It follows, therefore, that the strain may ac- 

tually be much larger than shown by the voltmeter if the 
wave is distorted into a high peak, or the strain may be 

less than indicated, if the wave has become flattened. An 

oscillograph shows the maximum, but an oscillograph is a 

delicate and cumbersome instrument for factory use where 

a large number of tests are made every day. It was con- 

ceived, however, that an instrument might be made on the 

principle of the oscillograph where, if the vibration could 

be confined to a straight line, this straight line would show 

the limits of oscillation, and its end indicate the peak of the 

wave. Further, it would be extremely simple to callibrate 
the instrument at any time by applying direct current of 

known voltage. 

This proposition was laid before Prof. F. A. Laws, of 

the Massachusetts Institute of Technology, and Mr. Ches- 

_ter L. Dawes, of Harvard University. They built an in- 

strument which, although somewhat crude, achieved the de- 

sired result and demonstrated the feasibility of the scheme 

by a test of three months’ use under factory conditions. 

Now the Leeds & Northrop Company is at work perfect- 

ing a commercial and usable instrument, which it is ex- 

pected can be put on the market at a reasonable price in 

the near future. “ 

This voltmeter was developed by the Simplex Wire & 

Cable Company, wholly because of its need in the high 

voltage testing of wires and cables, and because no instru- 

ment fulfilling that need could be found in the market. 

It appears, however, that such an instrument should have 

varied uses, for many engineers must be interested not only 

in the voltage as shown by the ordinary meter, but also in 

the actual maximum voltage present in generators, trans- 

formers, meters or transmission lines. 

Outdoor Transformers. 
Considerable favorable interest has of late centered in 

the design of transformers for outdoor use, as a part of 

outdoor sub-stations serving small towns and plants along 

the line of high voltage transmission lines. On this ac- 

count highly satisfactory weatherproof protective devices 

have been perfected, terminal outlet bushings having insu- 

lation strength equal to the insulators have been designed, 

so that it has been practically demonstrated that the out- 

door sub-station has come to stay, and htat for all but the 

larger insallations is much the best. 

The Kuhlman Electric Company, of Elkhart, Indiana, 

has perfected a design of outdoor transformer for this 

service. The construction of these transformers makes use 

Fic. 1. Kuniman Ovrpoor Transrorm@ Compete. 
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of a method of insulating high and low voltage windings by 

supporting the high voltage coils from their outside diam- 

eter and securing them in their proper relation to the sec- 

ondary windings with oil as an insulation wall. 
The secondary is wound directly on the cores, with an 

oil channel between windings and core on one side. These 
windings are securely insulated against the core by means 

Fig. 2. TrRANSForRMER With Case REMOVED. 

of mica, ete., reinforced with vuleanized fiber for mechani- 

eal strength. After secondary windings are completed, an 
insulation shield consisting of mica reinforced with rope 

paper one-¢ighth inch thick, extending from two to four 

inches beyond windings (depending on voltage conditions), 

is securely taped in position. This tape is applied evenly 

and given a coat of oil-proof finishing varnish, so that the 

secondary windings present a perfectly smooth surface 

to the oil. The primary windings are sub-divided into a 

number of coils, the number depending on voltage and size 

of transformer. These coils are form wound, and each leg 
is provided with a special terminal coil, consisting of com- 

paratively few turns specially spaced and insulated. These 

coils are then taped into a erib, consisting of three kiln- 

Fic. 3. TRANSFORMER CorE, SHOwiInG Low Vourace CoILs 
IN Puace AND High Vourace Corts SECURED TO CRIBBING 
BerorE BEING Puacep IN PosiTION, AS SHOWN IN Fie. 2. 

dried sticks, having recesses cut crosswise to fit the coils, 

spaced about one-fourth inch apart. This holds the coils 

for each leg permanently in proper relation to each other, 

and the two sets, after being placed over the secondary, 

are secured in proper relation to secondary windings and 

core by bolting the cribbing sticks to angle iron clamps at 

top and bottom. After the transformers are completely 

assembled and all tests made, the whole unit is treated by 

the vacuum drying and impregnating process, whereby all 

atmospheric moisture is removed from the insulation, wood 

cribbing sticks, ete., and thoroughly impregnated with a 

high-class insulating compound having a dropping point 

of not less than 90 degrees C., and which is not affected 

by the oil at all ordinary temperatures. 

Pole Type Feeder Voltage Regulator. 

With the large electrical distribution systems of the 

present day, the outlying feeders usually extend far be- 

yond the point where it is practicable to maintain constant 

voltage by apparatus in the central station or by feeder 

voltage regulators in the substations, resulting in unsatis- 

factory service to the consumers residing in such localities. 

Up to the present time, the apparatus for voltage regula- 

tion has been limited to the indoor type, the installation of 

which at remote points would necessitate building sub- 

stations, this in many cases making the expense of instal- 

lation prohibitive. The General Electric Company has 

just placed on the market an automatic regulator for out- 

door service, and which is so designed that it can be in- 

stalled on a pole or in any convenient place. This regula- 

tor is designed for single phase, 60 cycle cireuits to give 

10 per cent boost or lower where the power of the feeder to 

be regulated does not exceed 25 Kva. 

. Vv i 
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~ Fyg. 1. Porn Typr Vourace ReGuuaTtor. 
f 
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The regulator is of the well-known induction type, and 

has two windings arranged on separate iron cores, one, the 

primary or shunt winding, being connected directly across 

the cireuit, while the other, or the secondary winding, is con- 

nected in series with the line. The primary core with its 

winding is so constructed that it can be rotated within the 

core of the secondary or stationary coil, so that ithe effect of 

its flux upon the secondary coil may be varied, causing the 

voltage of the feeder to be imereased or decreased. The 

SECONDARY 

Fig. 2. Section oF REGULATOR WINDING AND Core. 
regulator is of 2 pole design, and the rotor is therefore ar- 

The 

means of a small 

ranged to be turned through a range of 180 degrees.. 

movement of the rotor is obtained by 

single phase motor, which is kept running continuously. 

SvapSwitche 
Secosdary of Ds stribut- 
ING Transformer. 
—<_— 

Fiq. °3. 

This motor is normally mechniecally disconnected from the 
rotor, the connection herewith being controlled by a voltage 
relay, the winding of which is energized from the regulated 
side of the feeder. 

DIAGRAM OF CONNECTIONS FOR REGULATOR. 

Greenwood Electrically Lighted Shadow Picture. 
A new method of producing shadow portraits and pic- 

tures in various styles and shapes has been devised by the 
Greenwood Advertising Company, of Knoxville, Tenn. The 
illustration, in Fig. 1, shows a portrait. of Secretary of 
State, Hon. W. J. Bryan, as produced and displayed at 

Fig. 1. Exrorricatty LicHtep SHapow Porrrarr or Hon. 

W. J. Bryan. 

the National Conservation Exposition at Knoxville early 

in October of this year. The other illustration is a design 
for a theatre in Cincinnati, Ohio. This design is made for a 
constantly changing expression of the mouth and six eye 
changes, operated by a flasher. 

The features of any portrait are ingeniously made life- 
like by channeling the lower reflecting surface and the 
proper use of color-caps on the tips of lamps. Mr. Bryan 
was pleased with the likeness, and was presented with the 
design by Albert Greenwood, president of the Greenwood 
Advertismng Company. 

GAYETY 
THEATRE 

Fie. 2. SHapow Picrure ror Gayery THeEater, CINCIN- 
‘NATI, OHIO. 
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in the United States and Canada, and the company’s ex- 

port business is looked after by a special export representa- 

tive in New York City. 

Fig. 3. Man In tHE Moon SHapow Picture Sign At 

Key West, Fua. 

The sign shown in Fig. 3 is one installed by N. A. Sher- 

man, sales agent of the Key West Electric Company, Key 

West, Fla. This sign burns steadily with the exception 

of three changes of the man in the moon face. 

ated by a moving picture show. 

It is oper- 

: Moloney Transformers. 
A complete line of out-door, pole and pedestal type 

transformers in all commercial voltages up to 44,000, and 

standard frequencies, for single phase, two phase and three- 

phase distributicn is now announced by the Moloney Elece- 

trie Company, of St. Louis, Mo. For three-phase service 

the company is prepared to furnish either two or three 

single-phase transformers or one three-phase unit. In the 

three-phase units the advantages found are greater com- 

pactness of materials with lighter weights, and less space 

needed for installing so that moderately large sizes may be 

mounted on poles in the usual way. Special insulators are 

used to secure continuous overation under severe weather 

conditions such as driving rain and sleet, and piling of soft 

snow. 

Fig. 1. Tor or Case SHowrne Ovur-Door Typs BusHines. 

The Moloney Electric Company are exclusive manufae- 

turers of transformers and during their seventeen years of 

existence have built up a substantial business. The factories 

at Windsor, Canada, and St. Louis, Mo., are geographically 

located with rail and water routes to serve with dispatch 

and reasonable cost of delivery, a wide territory. Local 

stocks are carried in all the principal distributing cities 

— 

Fig. 2. Turer-PHase Stxncte Unit TRANSFORMER. 

C= Se) 

Electrical 

Construction News 
This department is maintained for the contractor, | 

| dealer, manufacturer and consulting engineer. 
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According to reports, the Alabama Power Cv. 

ALABAMA, 

plant at Huntsville. This plant will cost 

HUNTSVILLE. 

will build a steam 

about $1,250,000. 

HURTSBORO. The city has contracted with 

Con 

J. B. McCrary 

of Atlanta, Ga., to construct an electric lighting system. 

FLORIDA. 

PUNTA GORDA. An election is to be held December 2nd for 

the purpose of issuing $75,000 bonds for extensions of electric, 

water and sewer systems. 

SHIPLEY. Plans are under way for the equipment of a 10 

ton ice plant to be operated in connection with the electric plant 

tf the Shipley Light & Power Co. E. H. Hale is general mana- 

ger. 

GEORGIA. 

COLUMBUS. Reports state that the Muscogee Light & 

Power Co., has been incorporated with a capital stock of $50,000 

by Edward W. Twist, J. P. Illges, J. P. Kyle, C. J. Swift and 

others. 

FORT GAINES. A bond issue of $8,000 has 

the installation of an electric light plant. 

MARSHALLVILLE. The construction of a 

light plant is under way of about 50 Kva 

miles of transmission lines. 

MACON. The A. B. Leach & Co., of New York Cty, 

agents for the Cen‘ral Georgia F'ower Co., and the Macon 

way & Light Co., has purchased control of the Georgia 

Service Corporation owned by W. J. Massee. The steam 

of the latter company will be operated in connection 

Central Georgia Hydro-Electrie Plant at Jackson, Ga., 

transmission system of this company. 

KENTUCKY, 

OWENTOWN. A contract has been made with James Clark, 

Jr., Electric Co., of Louisville, Ky., to construct a street lighting 

system to cost approximately $4.000. The plant will be located 

at a flour mill, and it is understood that a producer gas engine 

will be installed. 
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MISSISSIPPI. 

BOONEVILLE. The Booneville Water Works Co. is planning 

the construction of a series lighting system and the purchase of 

a 50 Kiw three-phase 60 cycle generator with meters and trans- 

formers. 

GLOSTER. The Woodmere Springs Light & Water Co. pro- 

poses to construct a hydro-electric plant. 

NORTH CAROLINA, 

WENDELL. The city will vote on January 5th 

in bonds to build an electric Hght plant, 

on $15,000 
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WINSTON-SALEM. The North Carolina Service Co. has been 

incorporated with a capital of $50,000 by T. W. Barbee, A. F. 
Moses and Thermis Demetralis. 

SOUTH CAROLINA, 

MOUNT PLEASANT. Work will begin on a new substation 

at Mount Pleasant, January ist, 1914. The substation will be 

built by the Isle of Palms Improvement Co., and be equipped 

with two 300 Kw. rotary converters, 6,600 volts, primary 60 

eycle. Two miles of arial three phase line will be constructed, 

one and one quarter miles of which will ibe submarine cable, con- 

necting the substation in Mount Pleasant with the power sta- 

tion in Charleston. W. W. Fuller, of Charleston, is in charge. 

YORKVILLE. It is understood that the city is to erect a 

power house and install the necessary equipment. 

TENNESSEE. 

JEFFERSON CITY. The Jefferson City Milling & Blectric Co., 

Plans to construct a five mile transmission line and install a 

75 Kw, three phase, 6,600 volt generator in their plant. 

WEST VIRGINIA. 

BEAVER HOLE. The West Virginia Development Co. is plan- 

ning to construct a hydro-electric plant at Beaver Hole on the 

Cheet River, 18 miles from the [Pennsylvania state line. It is 

understood that a dam is to be constructed 1200 feet long and 

100 feet high, and a power house to develop 52,000 Hp. F. W. 

Scheidenheim is chief engineer at 503 Savings Bank Bldg., Pitts- 
burgh, Pa. 

Book Reviews. 
ELECTRIC LIGHT AND MOTOR WIRING, by George J. 

Kirchgasser. Published by the Electroforce Publishing Co., Stroh 

Bldg., Milwaukee, Wis. Vest pocket size. Price $1.00. 

This small book discusses in a practical manner the various 

systems of wiring including the open knob, moulding, metal 

moulding, knob and tube, flexible and rigid conduit and ar- 

mored conductor systems. It does not simply develop the 

National Electric Code but tells how the installations are made 

and what the restrictions are for light and motor equipments. 

Calculation of wire sizes, very complete motor and controller 

connections, tables, ete., are included in this work. For the 

electrical worker, contractor, electrical engineer, steam engineer, 

architect, central station man, student, etc., this book should be 

of considerable value. It is one of the few books that tell how 

to do wiring. Equipped with a copy and a copy of the national 

electrie code telling what not to do, many puzzling wiring 

problems can be properly handled. 

TELEPHONE CABLES, by J. C. Slippy, 428 Oliver Bldg., 
Pittsburg, Pa. For sale by author. Price, $2.50. 

This is a decidedly practical handbook on the design, con- 

struction and maintenance of the telephone cable plant. It con- 

tains some 180 pages with 97 illustrations and 381 tables, many 

of the illustrations being working drawings to which the text 

refers with details and explanations. This is not a big book but 

a useful book and one that will at once appeal to the engineer 

connected with the small telephone system and the medium-sized 

one. The headings of the six chapters of the work indicate the 

nature of the subject matter. 1. Cable Specifications, 2, Cable 
Plans. 8. ‘Cable Construction. 4. Cable Records. 5. Cable for 
Long-Distance Work. 6. Cable Inspection. 

PART II. Vol. 20 PROCEEDINGS OF SOCIETY FOR FRO- 
MOTION OF ENGINEERING EDUCATION. Published by So- 
ciety. H. H. Norris, Secretary, Ithaca, N. Y. Price, $1.25. 

This volume contains especially the papers and discussions 
relating to engineering laboratories in all divisions of engineer- 
ing, and papers giving details of engineering courses. The ar- 
ticles by Professor W. T. Magruder, giving the results of a tour 
of investigation of laboratories; by Dr. R. R. Heuter, giving 
in great detail a description of the Charlottenburg laboratories; 
by Professors Franklin and McNutt, on the Teaching of Element- 
ary Physics, and by Professor Horace Judd, describing the equip- 
ment of the new Robinson laboratory at the Ohio State Univer- 
sity, are especially interesting. In addition to this material, the 
volume also contains, in the preliminary section, statistics of the 
Society. It is sold to non-members at $1.25 per copy, this being 
one-half of the price of the bound volumes of Proceedings for the 
year. 

THE ELECTRIC VEHICLE HAND-BOOK by Cushing and 
Smith. Published by H. C. Cushing, Jr., 53° Park Row, New 
York City. 362 pages, pocket size. Frice $2.00. 

This work is a compilation of information and data on the 
operation, care and maintenance of all classes of electric vehicles, 
discussing in addition, storage batteries, motors, controllers, 
tires and accessories used therewith. The subject is largely 
descriptive yet presented in a very comprehensive and instruc- 
tive manner. 

THE ELECTRIC COMMERCIAL VEHICLE and THR STORY 
of the PLEASURE VEHICLE. Published by the Blectric Vehicle 
Association of America, 124 West 42nd street, New York City. 

The above titles are those of two very instructive and inter- 

esting publications prepared in such a way as to present a 

review of the electric vehicle situation and give data on electric 

vehicle operation of value to users and prospective buyers. ‘The 
information has been compiled by the electrical vehicle associa 
tion being results of special research work and on this account 

is authoritative. The booklet devoted to commercial vehicles con- 

tains 36 pages with operating and maintenance data for different 

sizes and types of vehicles compared with horse drawn vehicles, 

the information bei drawn from the experience of different 

large and small us of trucks in different lines of husiness. 

The booklet on the,pleasure vehicle is largely descriptive of 

various types of clefts, giving cost of maintainance and opera- 

tion, battery life, ete, for particular cases, in various parts of 

the country. Both ese booklets are furnished without charge 

to central stations pon request and arrangement can be made 

*o secure quantities at small cost for distribution among pos- 

sible purchasers of/electric vehicles in the field of any station. 

ELECTRICAL ID MAGNETIC CALCULATIONS, by A. A. 
Atkinson. Fourth Edition—revised. Published by D. Van Nos- 
trand Co., New. York City. Flages 299. Price $1.50. 

This work is the outgrowth of a course in electrical engineer- 
ing conducted by rot. Atkinson at Ohio University, and while 
primarily intended’ as a text book, the treatment of the subject is 
such that it will be found decidedly useful by those who desire 
a complete reference on electrical matters and at the same time a 
guide in the application of rules and formulae in electrical prob- 
lems. Numbers of examples are presented with their solutions 
covering practical problems in circuits and electrical machines. 
The following headings of chapters explain the nature treat- 
ment: Explanation of units; Relation of quantities; General 
laws of resistance; Electrical energy; Wiring for Light and 
Power; Batteries; Magnetism; Relation of magnetic quantities ; 
Emf of Dynamos and Motors; Calculations of Fields; Hlements 
of Dynamo Design; Alternating Currents; and Alternating Cur- 
rent Distribution. 

TRANSFORMER PRACTICE, by William T. Taylor. Second 
Edition rewritten and enlarged. Published by McGraw-Hill Book 
Company, New York City. Pages, 271. Price, $2.50. ag 

The first edition of this work appeared in 1908 and was then 
one of a very few taking up practical information eonnection, 
installation and operation of transformers. ;'The second edition 
contains much new matter and data of eSpecial interest to those 
operating and constructing plants. The theoretical features of 
transformer operation are not taken, the material being decidedly 
practical and therefore of interest to every electrical man in a plant 
large or small. Considerable space is given to possible connections, 
both wrong and right connections being discussed. Installation 
and operation comes in for considerable discussion, the informa- 
tion on switching for transformer protection being especially 
good for the engineer in charge of inter-connected systems. 
Chapters one to twelve are devoted to stationary light and power 
transformers, the remaining four chapters discussing series trans- 
formers, regulators and compensators, transformer testing and 
transformer specifications. 

Personals. 
PHILIP 8. DODD, who for the past 12 years has been identi- 

ed with the electrical industry, as manager of the Blectrical 
Review, director of publicity of the National Electric Lamp Asso- 
ciation, past secretary of the commercial section of the National 
Electric Light Association, one of the early organizers and re- 
cently secretary and treasurer of the Society for Electrical De- 
velopment, has allied himself with The Tucker Agency, Ine. of 
New York City. The Tucker Agency is headed by W. Gaylord 
Tucker, Jr., and is well known in the national advertising field, 
and especially in electrical circles, as advertising agents for The 
New York Edison Company, the N. Y. Electric Vehicle Associa- 
tion, the United Electric Light and Power Company, and a num- 
ber of other large clients in electrical and mechanical fields. 

Mr. Dodd will undertake for this agency the organization of 
a special department for central station adyertising service. The 
company has already prepared three series of advertising cam- 
paigns, any of which can be efficiently used by large or small 
central stations in newspaper advertising at a very low cost; 
one series being general, another a direct special campaign to 
promote the sale of electrical appliances and the third what 
might be called a “public policy” campaign intended to pro- 
mote the establishment of better relations between the public 
and the central stations. The department is also equipped for 
the preparation of special central station advertising to include 
not only newspaper advertising copy and sales ideas generally, 
but also the preparation of booklets, folders, ete. It is also con- 
templating the publication of a monthly magazine for central 
station use among customers. Mr. Dodd’s wide: range of ex- 
perience, combined with the experience of other men in the 
Tucker organization, should make it especially well equipped for 
handling this work, aid we wish Mr. Dodd all success in his new 
line of endeavor. 

} 
; 
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MR. A. J. REED, recently connected with the Dayton office of 

The Westinghouse Electric & Mfg. Co., has severed his connec- 

tions with that company to assume duties with the Robbing & 

Myers Co. in the capacity of manager of a branch office recently 

opened in Cleveland, Ohio. 

Industrial Items. 
THE ADAF'TI MFG, CO., of Cleveland, Ohio, has recently 

issued a booklet of 48 pages taking up different types and 

styles of “Adapti boxes.’”’ The Adapti box is a conduit fitting 

designed to give a large number of combinations with few parts. 

It is made up of five parts as follows: The base, four side plates 

and cover. The side plates are made in seven interchangeable 

types, a blank side plate, an insulating side plate, a side plate 

containing lug for rigid conduit, a side plate containing lug for 

flexible conduit, an angle lug, an elbow lug and a threadless lug. 

On account of these features the boxes are of interest to con- 

tractors as with a small selected stock a large number of re- 

quirements of any job are at once met. 

THE BRISTOL COMPANY, Waterbury, Conn., has taken over 

the business of the Goodwin Hollow Set Screw Company and 

have made arrangements for the exclusive manufacture of the 

Goodwin Patent Hollow Safety Set Screws with the dove-tailed 

slots. Better facilities for manufacturing these set screws will 

be provided and shipments are already being made from the 

main factory of the Bristol Company. 

THE CENTRAL BLECTRIC COMPANY of 320-326 South Fifth 

Ave., Chicago, Ill., has just issued catalogue No. 29 devoted to 

Christmas gift suggestions. It contained 80 pages and described 

and illustrates all kinds of electrical devices, considerable space 

being given to table lamps, heating devices and electrical toys. 

The catalogue has a very attractive cover design suggesting an 

electrical Christmas in the home. The arrangement of material 

described and displayed in the pages shows skill in catalogue 

making to present the details of a large stock of goods in few 

pages. A copy of the catalogue will be sent upon request made 

to the company at the above address. 

THE SANGANIO ELECTRIC CO., Springfield, Ohio, has 

issued bulletin No. 36 under date of October, 1913, taking up 

the general use of ampere-hour meters. These meters are of the 

mercury flotation type, a description of which is given in detail 

These meters are built in different styles for different service, 

including storage battery service for central stations, train light- 

ing batteries, electric vehicles, electroplating, ete. 

THE BELL ELECTRIC’ MOTOR CO., Garwood, N. J., has 

issued bulletin No. 150 ‘on direct current motors of ‘inter-pole 

design and bulletin No, 160 on a compensated type of polyphase 

motor. Each bulletin takes up in detail features of design and 

eonstruction. It is claimed for the compensated type of motor 

that it starts under full load with about twice full load current 

and no starter; that it has a high power-factor and efficiency; 

that added torque can be secured by using short-circuiting taps 

on commutator and that they are made for all voltages and 

frequency, both 2 and 3 phase, 

THE UNIVERSAL CABLE GRIP CO., 207 East Jefferson St., 
Syracuse, N. Y., is manufacturing a cable grip designed for 

handling all types of, aerial and underground cables. The grip 

is made up of a tubular net such that it is slipped over the 

cable and grips it when pulled, each strand of the net taking 

a part of the strain but in no way exerting a crushing strain on 

the cable sheath. The grip can be used for end pulling or 

pulling slack and may be applied at any point without cutting 

cable by simply lacing the grip on the cable at the desired point. 

H. W. JOHNS-MANVILLE CO. has secured new quarters for 

the Baltimore office in a modern six-story building with floors 

measuring 47x 187 feet, located at 207-13 HE. Saratoga St., which 

is within two blocks of the post office and right in the heart 

of the business section. It will include an attractive store and 

up-to-date offices, in addition to large warehouse accommoda- 

tions. To facilitate the handling of incoming and outgoing ship- 

ments there will be a railroad switch running into the building. 

THE AMERICAN CARBON & BATTERY CO., on October 1, 
moved the.St. Louis offices to the factory at East St. Louis, Il. 

On this date Mr. D. E. Ford took charge as sales manager. Mr. 

Ford comes from the Wesco Supply Co., of St. Louis, where for 

esyeral years he has had charge of telephone and specialty sales. 

Trade Literature. 
THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 

has issued booklet 5027, giving detailed information on the Com- 

pensare and other electric current savers for moving picture 

theaters, The Compensare is a transformer device built in types 

for a.ec, and d.c. circuits, reducing the voltage and giving different 

adjustments of current. It is a device that takes the place of 

rheostats for moving picture machines and effects ‘considerable 

economy. They are also built in types for changing alternating 

current to direct, consisting in, the main of an'a.c. motor and d.e. 

_generator of suitable design. 

THE HART & HEGHEMAN MBFG. CO., 342 Capitol Ave., Hart- 

ford, Conn., has issued catalogue K, devoted to switches and ac- 

cessories, This company has for 21 years specialized in the 

manufacture of electric snap switches, and this catalogue presents 

the latest developments, giving illustrations and _ specification 

data. 

RECORDING INSTRUMENTS. To those who desire to keep a 

file of catalogues for reference, The Bristol Company, of Water- 

bury, Conn., is sending a complete set of current issues of cata- 

logues and bulletins neatly bound in loose-leaf binder. The bul- 

letin numbers are as follows: Nos. 1000, 179, 142, 148, 173, 1100, 

167, 1200, 128, 1300, 168, 177, 181, 182, 133, 184, 188, 166, 139, 149, 
147A, 106, 169, 103, 108, 170, 152, 157, 701, 703. They are arranged 

under the following headings with appropriate index notations: 

Pressure and vacuum; liquid level; differential pressure; tem- 

perature; electricity; motion; speed; flow; humidity, and mis- 

cellaneous. 385 bulletins make up the set which indeed to those 

interested is one containing valuable data and information. 

THOMPSON LEVERING COMPANY, of Philadelphia, Pa., has 

recently issued bulletin G, devoted to portable testing sets, cable 

testing apparatus and standard electrical instruments. TIllustra- 

tions and detailed descriptions of the different types of devices 

are given as well as best prices. The bulletin contains 24 pages 

and is well printed and attractively made up. 

STORAGHD BATTERIES. The U. 8. Light and Heating Com- 
pany, Niagara Falls, N. Y., has issued bulletin No. 111, devoted 

to. storage batteries for automobile electric lighting and engine 

ignition. A description of the batteries is given with illustra- 

tions and data und information for determining proper size of 

battery for any use. 

LIGHTING GLASSWARE. The Lighting Studios Company of 

Madison Ave., corner 31st St., New York City, has issued a hand- 

book of their creations in lighting glassware. The types dis- 

played and described are suitable for all classes of lighting 

where either direct or indirect systems are used. Types of pen- 

dant units are also shown of an attractive and scientific design 

known under the trade name of ‘Dorie.’ 

PIPE COVERING. Among the many large contracts placed 

for building material in connection with the new general Hospital, 

‘Cincinnati, O., was one for 50,000 feet of J-M pipe covering for 

the heating system of that structure. This contract was awarded 

to the Cincinnati branch of the H. W. Johns-Manville Co. The 

many types of pipe covering manufactured by this firm are fully 

described in their new bookle*, a copy of which may be obtained 

by writing their Cleveland branch. 

GROUND WIRE CLAMP. W. E. Belcher, Bloomfield, N. J., 

has issued a folder descriptive of the Belcher groundwire clamp 

for use on transmission systems. This device is manufactured 

by Hubbard and Company, Pittsburgh, Pa., and used on a 

number of systems. 

BLECTRIC VHHICLE MOTORS. Issue No. 17 of “Small 

Motors,” a magazine published monthly by +*he Industrial & 

Power Department of the Westinghouse Electric & Mfg. Com- 

pany is devoted to the exceedingly popular subject of electric 

vehicles. Vehicle equipments are described very thoroughly, the 

different points of construction being brought out in detail. 

BUS BAR ‘SUPPORTS. The Delta-Star Electric Company, 

Chicago, have issued a bulletin devoted to high tension bus-bar 

and wiring supports. With the standard units listed, over 7,000 

combinations are possible, thus greatly simplifying jhigh tension 

stations and switchboard wiring. 

WESTINGHOUSE PUBLICATIONS. Westinghouse A. C. watt- 
hour meters are fully described and illustrated in a little folder 

(4241) just issued by the Westinghouse Blectric & Mfg. Com- 

pany. Load curves of the different types of meters are also 

shown. 

“Electrically-Driven Flickers” is the subject of the latest issue 

of Westinghouse Textile Quarterly issued at frequent intervals 

by the Westinghouse Dlectric & Mfg. Company on the subject 

of Motor Drive in Texile Mills. ; 
“Motor-Driven Refrigerating and Ice Making Machinery” is 

the title of another publication (Section 3133) just issued by the 

Westinghouse Industrial & Power Department. This little pamph- 

let gives in a concise manner some exceedingly interesting in- 

formation on this subject including specific data on motor ap- 

plications together with actual kilowatt hours consumption for 

different plants. 

STAGE LIGHTING. Catalogue by the Universal Hlectric Stage 

Lighting Company of 240 West 50th St., New York, Kliegl Bros., 

proprietors, takes up electric stage lighting apparatus, electro- 

mechanical effects, electrical spectacular productions, electric 

signs and illuminations. The catalogue is filled with illustrations 

of types of this apparatus, together with descriptions, price lists 

and ordering data. It is a most complete catalogue of its kind 

and should interest all electricians and contractors. 
STREET RAILWAY LAMPS. The Engineering Department 

of the National Electric Lamp Association has just distributed 

Bulletin 18-A, entitled ‘Mazda Street Railway Lamps.” The bul- 
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le‘in bears the note “Technical Data Compiled Especially for 

Street Railway Engnieers,” but this should not be interpreted 

to mean that the bulletin is not of interest to those engaged in 

the lamp industry in general. It gives the latest information 

concerning the lighting of street railway cars by means of high 

efficiency Mazda lamps. It contains illustrations of the lamp 

used in this class of illumination as well as of a car in which 

the latest car lighting scheme is applied. Considerable technical 

data on the lamps and their performance is given. Cost tables 

are also presented and performance curves are shown. The bul- 

letin contains paragraphs pointing out the adaptability of Mazda 

lamps to the lighting of street cars and car barns, a discussion 

of the candle-power regulation of Mazda street railway lamps 

and their candle-power life performance, also some information 

on the latest illumination system used in street car lighting. 

GENERATORS. Steam turbine driven generators is the sub- 

ject of bulletin No. 152, recently issued by Crocker Wheeler 

Company, of Ampere, N. J. This bulletin takes up design and 

presents illustrations of parts. 

COUNTERS. Bulletin No. 169 by the Bristol Company, Water- 

bury, Conn., takes up types of counters that automatically count 

and register revolutions or strokes, accurately measure produc- 

tion of machines, and save waste of time spent in counting by 

hand or by weight. 

METPRS. A catalogue has recently been issued by Holeomb 
& Hoke Manufacturing Company, Indianapolis, Ind., describing 

H and H meters. The catalogue presents details of construction 

and many illustrations showing the essential feature of design. 

A brief description of these meters appears in the New Apparatus 

and Appliance Section of this issue. 

SUB-STATION DATA SHEET. The Delta-Star Electric Com- 

pany, of Chicago, are distributing a data sheet showing the cost 

per Kw of substation equipment for commercial voltages from 

18,200 to 33,000 volts. This data sheet will be of service to those 

managers called upon to make quick costs and estimates. 

CHICAGO STREET LIGHTING. A second contract for 30 

250 Kw. 12,000-volt 60-cycle station type Pittsburgh transformers 

has been awarded the Delta-Star Electric Company of Chicago 

by the Sanitary District. This will make a total installation of 

58 transformers of this type for use in the new street lighting 

plans of Chicago. 

CONDUIT SUPPLIES. Conduit Catalogue No. 489, issued by 

the Sprague Electric Works of General Electric Company, covers 

the entire field of conduit products. The trade is made cognizant 

of some special features new in this line, such as Greenfielduct— 

a high-class galvanized rigid unlined conduit, treated with molten 

zine by means of a patented hot galvanized process on both in- 

terior and exterior surfaces for rust preventative purposes. An 

attractive and complete list of boxes and covers including new 

adjustable and non-adjustable and adjustable gang floor boxes. 

Especial attention is called to the complete line of standard 

Greenfield flexible steel conduit, flexible steel armored conductors, 

BX cable and armored cord. Also of considerable convenience will 

be found the carefully compiled tables and information relative 

to the adaptability of “Fittings” of other manufacturers to 

Sprague boxes and covers. The electrical contractor and jobber 

will find this catalogue, which contains 100 pages, of value. 

PLECTRICAL SPECIALTIES. The Chelten Electric Company, 

of Philadelphia, has recently issued a new catalogue giving infor- 

mation and illustrations of house-wiring specialties. These in- 

clude switches of various types, combination plates, receptacles, 

wall cases, conduit boxes, ete. 

DOSSERT CONNECTORS. Dossert & Company, H. B. Logan, 

president, 242 West 41st Street, New York City, has issued a new 

catalogue of 62 pages giving price lists, code words, dimensions 

and useful information on Dossert Solderless Connectors for Solid 

and Stranded Wires. The different types and the uses for which 

each connector is intended is fully described and dimensions of 

all standard connectors are given. 

OUTDOOR CABLE TERMINALS, is the title of Bulletin No, 

700-1, recently issued by the Standard Underground Cable Com- 

pany, Pittsburg, Pa. This volume is 6 x 9 inches in size and 

contains 28 pages of condensed descriptive matter, illustra*ions 

and tables of dimensions, voltages, weights, ete., together with 

instructions for ordering and installing outdoor cable terminals. 

The company: states that this bulletin is the first of a forthcoming 

series which supplements its other literature and is designed to 

supply its customers and prospective customers with such infor- 

mation as can be conveniently filed for reference. For this reason 

the text is confined closely to such information as will be valuable 

for filing purposes. The bulletins are punched so that they can 

be inserted in a suitable loose leaf binder. Copies of this bulletin 

will be sent to those interested in this class of material upon 

request. 

KYLE ARC LAMP HANGER. A patented are lamp hanger is 

made by the Line Material Company, South Milwaukee, Wis., and 

consists of a supporting insulator. By the small division of a 

transverse 3/8 inch rivet, passing under the malleable iron yoke, 
formed by two vertical bolts, and a connection washer, the possi- 
bility of dropping the lamp in case of breaking of the insulator 
is eliminated. The rivet which forms part of the single piece 
malleable iron top, blocks the fall of the yoke to which the pig- 
tail lamp hook is secured. The high insulation resists a pres- 
sure of 20,000 volts, and the pig-tail hook allows the lamp to be 
easily hung with one hand. This patented Supporting insulator 
can be used with a variety of arc lamp hanger brackets. 

GRAPHITE PRODUCTS. The largest and most complete cata- 
log ever issued by the Joseph Dixon Crucible Company, Jersey 
City, N. J., is now being malied to those interested in graphite, 
crucibles, paint, lubricants, pencils and the other productions of 
the Dixon Company. Though over one hundred pages of type 
and illustrations are used, this catalog does not attempt to carry 
a full description of the entire Dixon line, and only a few of the 

many hundreds of Dixon’s American graphite pencils are listed. 

The Dixon Company attach a peculiar value to their production 

catalog inasmuch as it serves to acquaint those who are already 

users of one form of grphite with its many other forms and uses. 

If you are particularly interested in graphite products, you should 

send for a copy of this catalog. 

SUPERIORITY 
Greenwood Electric 

Made Right 

Underwriters’ Inspection 

Greenwood Advertising Co. 
Knoxville Los Angeles 

USERS Say USEM 
CONNECTORS ARE CHEAPER 
AND BETTER THAN 
SOLDERED AND 
TAPPED JOINTS 

NATIONAL CODE 

A Sample will show YOU 

US E M COMPANY, 209 West 33rd St., New York. 

STREET LIGHTING FIXTURES 

Pot Heads 
Automatic Cutouts 
Absolute Cutouts 

Mast Arm Countei weights Incandescent Fixtures 
Malleable Iron Brackets & Pins Goosenecks 

Send for Catalogue and Prices 

The Brady Electric & Mfg. Co., © 
NEW BRITAIN, CONN. * 

Ornamental Lighting Poles 
Pole Arms 
Mast Arms 
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