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MODEL ELECTRIC ELEVATOR INSTALLATION.

We present in this issue a view of a recent model hydraulic ele-

vator installation made at the building of the United Security, Trust,

.and Safe Deposit Company of Philadelphia by the Otis Elevator Com-
pany of Yonkers, N.Y., and Chadbourne, Hazleton, & Co. of Phila-

delphia, agents in Pennsylvania for the Sprague Electric Railway
and Motor Company.
One of the first things which strikes an observer is the minimum

of space required for every part of the installation. The pump was
manufactured by the Otis Elevator Company specially for this

proved satisfactory in this capacity, and the Sprague motor was
substituted.

This motor is now giving perfect satisfaction, and the plant is

one of the finest elevator plants in Philadelphia. Our view is made
from a photograph, and shows all the details of the installation.

THE WORLD'S MEAT CONSUMPTION, PRODUCTION,
AND TRADE.

The average consumption of meat in the world, says a recent

number of the Journal of the Society of Arts, London, has in-

A NEW ELECTRIC ELEVATOR.

plant, and the arrangement for reduction of speed between the

armature-shaft and the pump is made in the compact manner

shown in the illustration. The motor operates the pump against

a pressure in the tank, there being no overflow ; and when the

maximum pressure is reached, the motor runs empty, automatically

cutting down the amount of electric current taken from the line, so

that only sufficient current is used to supply enough energy to keep

the motor in revolution.

Before the installation of the electric motor at this place, a gas-

engine v.-as used to supply the necessary power ; but gas never

creased ; but, on the other hand, the world's commerce in meat
has declined. Germany's imports of meat declined from §94,450,-

000 in 1S78, to $73,700,000 in 1887, while the exports declined from

§88,300,000 to 833.900,000. In France, between 1S79 and 1S87,

imports diminished from §82,300,000 to $53,910,000. while exports

inci eased from $35,950,000 to $52,600,000. In England, where ex-

ports of meat are insignificant, the imports decreased from $240,-

000,000 in 18S0, to ^215.000,000 in 18S7. On the other hand, the

British colonies exported largely : for example, from Canada the

exports increased from $4,430,000 in 1879, to $30,000,000 in 1887.
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Australia exported also large amounts. In Austria-Hungary, im-

ports dinninished from $10,950,000 in 1S79, to $S,000,000 in 18S7,

while exports increased from $20,750,000 to $33,900,000. In the

United States, imports increased from $7,100,000 in 1879, to $16,-

650,000 in 1887, while exports decreased from $128,800,000 to

$112,600,000. Importations into Belgium decreased from $16,400,-

000 in 1879, to $10,400,000 in 1S87 ; in Italy, from $21,200,000 to

$14,000,000; in Russia, from $18,330,000 to $10,400,000. By add-

ing the above figures, it is found that the entire imports of meat

into the countries specified have diminished from $490,970,000 to

§403,120,000, while the entire exports decreased from $278,180,000

to $244,700,000. In 1875, Germany possessed 24,400,000 neat-

cattle (four small cattle, such as sheep, hogs, and goats, being

reckoned as one) ; in 1883, only 23,500,000. Between 18S1 and

1887 there was in France an increase from 19,700.000 to 20,750,-

000; in Great Britain, from 17,800,000 to 18,600,000; while in

Austria-Hungary the figures remained the same. The increase in

population in these countries during this time was as follows : in

Germany, 3,500,000; France, 480,000; Great Britain, about 3,000,-

000 ; and Austria-Hungary, 2,000,000. The ratio in France on ac-

count of the small increase of population is most favorable. This

country, therefore, could increase its exports, says the United

States commercial agent. In Germany the ratio is very bad, the

number of neat-cattle having diminished 900,000 head, and the

population having increased 3.500^000. It is most r.rnarkable in

the case of the- ^United. States, where imports increased 130 per

cent, and exports diminished I2i per cent, although the number of

neat-cattle increased from 56,600,000 head in iSSo, to 71,200,000 in

1888, and the population increased only from 50,500,000 to 62,-

000,000.

STANLEY'S EXPLORATIONS.^

I REMEMBER, while Standing on the edge of the plateau which

overlooks the southern end of Lake Albert, in December, 1S87, that

looking across the lake to the Unyoro plateau, and running my
eye along its unbroken outline from north to south, I was much
struck by the gradual but steady uplift of the land to a point near

the lake's end, where a wide cleft separated the plateau from the

disjointed mass and higher elevations culminating around Mount
Ajif. Southward beyond Ajif we could see nothing but dark im-

penetrable clouds, ominous of a storm
;

yet underneath these

night-black clouds lurked a most interesting mystery,— that of the

long-lost and wandering Mountains of the Moon. Little did we
imagine it, but the results of our journey from the Albert Nyanza

to Unyampaka, where I turned away from the newly discovered

lake in 1876, establish beyond a doubt that the snowy mountain

which bears the.native name of Ruwenzori or Ruwenjura is identi-

cal with what the ancients called "Mountains of the Moon."

Note what Scheaddeddim, an Arab geographer of the fifteenth

century, writes :
" From the Mountains of the Moon the Egyptian

Nile takes its rise. It cuts horizontally the equator in its course

north. Many rivers come from this mountain and unite in a great

lake. From this lake comes the Nile, the most beautiful and

greatest of the rivers of all the earth."

If, adopting the quaint style and brevity of the Arab writer, we
would write of this matter now, we would say, " From Ruwenzori,

the Snow Mountain, the western branch of the Upper Nile takes

its rise. Many rivers come from this mountain, and, uniting in the

Semliki River, empty into a great lake, named by its discoverer the

Albert Nyanza. From this lake, which also receives the eastern

branch of the Upper Nile, issues the true Nile, one of the most fa-

mous of the rivers of all the earth."

But this is a matter of slight moment compared to the positive

knowledge that in the least-suspected part of Africa there has shot

up into view and fact a lofty range of mountains, the central por-

tion of which is covered with perpetual snow, which supplies a

lake to the south of the equator, and pours, besides, scores of

sweet-water streams to the large tributary feeding the Albert Ny-
anza from the south.

You will remember that Samuel Baker, in 1864, reported the

1 Letter from Mr. Henry M. Stanley to the Royal Geographical Society of Lon-

don and to the Royal Scottish Geographical Society, written from Camp at Kizinga

Uzinya, Aug. 17, 1889.

Albert Nyanza to stretch " inimitably " in a south-westerly direc-

tion from Vacovia ; and that Gessi Pacha, who 'ffrst circumnavi-

gated that lake, and Mason Bey, who in 1877 made a more careful

investigation of it, never even hinted at the existence of a snowy
mountain in that neighborhood ; nor did the two last travellers pay

any attention to the Semliki River. I might even add that Emin
Pacha, for years resident on or near Lake Albert, or Capt. Cas-

sati, who for some months resided in Unyoro, never heard of any

such remarkable object as a snowy mountain being in that region :

therefore we may well call it an unsuspected part of Africa. Surely

it was none of our purpose to discover it. It simply thrust itself

direct in our homeward route, and, as it insisted on our following

its base-line, we viewed it from all sides but the north-east. Only

then could we depart from its neighborhood.

Surrounded as I am by the hourly wants of an expedition like

this, I cannot command the time to write such a letter on this

subject as I would wish. I must even content myself with allow-

ing a few facts to fall into line for your leisurely consideration.

If you will draw a straight line from the debouchure of the Nile

from Lake Albert, 230 geographical miles in a direction nearly

south-west, magnetic, you will have measured the length of abroad
line of subsidence, which is from 20 to 50 miles wide, that exists

between 3° north latitude and 1° south latitude in the centre of the

African continent. On the left of this great trough, looking north-

ward of course, there is a continuous line of upland, rising from

1,000 to 3,000 feet above it. Its eastern face drops abruptly into

the trough : the western side slopes gently to the Ituri and Lomva
basins. To the right there is another line of upland. The most
northerly section, 90 miles, rising from 1,000 to 3,000 along the

trough, is the Unyoro plateau, whose western face almost precipi-

tously falls into the trough, and whose eastern face slopes almost

imperceptibly towards the Kafur. The central section, also 90
miles long, consists of Ruwenzori range, from 4,000 to 15,000

above the average level of the trough. The remaining section of

upland, and the most southerly, is from 2,000 to 3.500 feet higher

than the trough, and consists of the plateaus of Uhaiyana, Unyam-
paka, and Ankori.

The most northerly section of the line of subsidence, 90 miles in

length, is occupied by the Albert Nyanza; the central section, also

90 miles, by the Semliki River valley ; the southernmost portion,

50 miles long, by the plains and New Nyanza, which we have all

agreed to name the Albert Edward Nyanza, in honor of the first

British prince who has shown a decided interest in African geog-

raphy.

You will observe, then, that the Semliki valley extends along the

base of Ruwenzori range; that the northern and southern extremi-

ties or flanks of Ruwenzori have each a lake abreast of it ; that the

Semliki River runs from the upper to the lower lake in a zigzag

course.

If you were to make a plan in relievo of what has been described

above, the first thing that would strike you would be, that what
had been taken out of that abyss or trough had been heaped up in

the enormous range; and if along its slope you were to channel

out sixty-two streams emptying into this trough, and let the sides

of the trough slope here and there sharply towards the centre, you

would be impressed with the fact that Ruwenzori was slowly being

washed into the place whence it came. However, all these are

matters for geologists.

For months all Europeans on this expedition, before setting out

on their journey towards Zanzibar from the Albert Lake, were ex-

ercised in their minds how Sir Samuel Baker, standing on a hill

near Vacovia, five or six miles from the extremity of the Nyanza,

could attach " illimitability " to such a short reach of water ; but

after rounding the Balegga Mountains, which form a group to the

south of Kavalli, we suddenly came in view of the beginning of the

Semliki valley, — a sight which caused officers to ask one another,

" Have you seen the Nyanza ? " and the female portion of the

Egyptian following to break out into rapturous " Lu-lu-Ius." Yet we
were only four miles away from the valley, which was nearly white

with its ripe grass, and which indeed resembled strongly the dis-

turbed waters of a shallow lake.

This part of the Semliki valley, which extends from the lake

south-westerly, is very level : for 30 miles it only attains to an alti-



January 3, 1890.] SCIENCE.
tude of 50 feet above the lake. All this part can only recently

have been formed ; say, the last few hundred years. In one of its

crooked bends nearer the south-eastern range, we stumbled suddenly

upon the Semliki River, with an impetuous volume, from 80 to loo

yards wide, and an average depth of 9 feet. Its continually crum-
bling banks of sandy loam rose about 6 feet above it. One glance

at it revealed it to be a river weighted with fine sediment. When
we experimented, we found a drinking-glass full of water contained

nearly a teaspoonful of sediment. We need not wonder, then, that

for miles the south end of Lake Albert is so shallow that it will

scarcely float a row-boat.
,

Beyond the grassy portion of the valley, a few acacias begin to

stud it, which, as we proceed south-westerly, become detached

groves, then a continuous thin forest, until it reaches the dense and
rank tropical forest, with tall trees joined together by giant creep-

ers, and nourishing in its shade thick undergrowths. Every thing

now begins to be sloppy wet ; leaves and branches glisten with

dew ; weeping mosses cover stem, branch, and twig. The ground

is soaked with moisture : a constant mist rises from the fermenting

bosom of the forest. In the morning it covers the valley from end

to end, and during the early hours, stratum after stratum rises,

and, attracted by the greater drought along the slant of Ruwenzori

slopes, drifts upwards until the summits of the highest mountains

are reached, when it is gradually intensified until the white mist

has become a storm-cloud, and discharges its burden of moisture

amid bursts of thunder and copious showers.

The valley sensibly rises faster in the forest region than in the

grassy part. Knolls and little rounded hills crop out, and the

ground is much more uneven. Violent streams have ploughed

deep ravines round about them, and have left long narrow ridges,

scarcely a stride across at the summit, between two ravines a cou-

ple of hundred feet deep. At about 75 miles from the Albert Ny-
anza the valley has attained about 900 feet of altitude above it, and

at this junction the forest region abruptly ends. The south-west

angle of Ruwenzori is about east of this, and with the change of

scene a change of climate occurs. We have left eternal verdure,

and the ceaseless distillation of mist and humid vapors into rain,

behind, and we now look upon grass ripe for the annual fire

and general droughtiness. From this place the valley becomes
like . a level grassy plain until the Albert Edward Nyanza is

reached.

The southernmost stretch of the Ruwenzori range projects like

a promontory between two broad extents of the ancient bed of the

Albert Edward. To avoid the long detour, we cross this hilly

promontory in a south-easterly direction from the Semliki valley, and
enter eastern Usongora, and are in a land as different from that at

the north-western base of Ruwenzori as early summer is from mid-

winter. As we continue easterly, we leave Ruwenzori on our left

now, and the strangely configured Albert Edward Nyanza on our

right. The broad plains which extend between were once covered

by this lake. Indeed, for miles along its border there are breadths

of far-reaching tongues of swamp penetrating inland. Streams of

considerable volume pour through these plains toward the Nyanza
from Ruwenzori, without benefiting the land in the least. Except

for its covering of grass,— at this season withered and dried, — it

might well be called a desert
; yet in former times, not very re-

mote, the plains were thickly peopled. The zeribas of milk-weed,

and dark circles of Euphorbia, wherein the shepherds herded their

cattle by night, prove that, as well as the hundreds of cattle-dung

mounds we come across. The raids of the Waganda and the

Warasura have depopulated the land of the Wasongora, the former

occupants, and have left only a miserable remnant, who subsist by

doing work for the Warasura, their present masters.

From Usongora we enter Toro, the Albert Edward Nyanza
being still on our right, and our course being now north-easterly,

as though our purpose was to march to Lake Albert again. After

about 20 miles' march, we turn east, leave the plains of the Albert

Edward, and ascend to the uplands of Uhaiyana, which having

gained, our course is south until we have passed Unyampaka,

which I first saw in 1876.

South of Unyampaka stretches Ankori, a large country, and

thickly peopled. The plains have an altitude of over 5,000 feet

above the sea, but the mountains rise to as high as 6,400 feet. As

Ankori extends to the Alexandra Nile, we have the well-known
land of Karagwe south of this river.

Since leaving the Albert Nyanza, between Kavalli and the

Semliki River, we traversed the lands of the Wavira and Babegga.
On crossing the Semliki, we entered the territory of the Awamba.
When we gained the grassy terrace at the base of the Ruwenzori
range, we travelled on the border-line between the Wakonju, who
inhabit the lower slopes of Ruwenzori, and the Awamba, who in-

habit the forest region of the Semliki valley. The Wakonju are

the only people who dwell upon the mountains. They build their

villages as high as 8,000 feet above the sea. In time of war— for

the Warasura have invaded their country also — they retreat up to

the neighborhood of the snows. They say that once fifty men took

refuge right in the snow region, but it was so bitterly cold that

only thirty returned to their homes. Since that time they have a

dread of the upper regions of their mountains.

As far as the south-west angle of Ruwenzori, the slopes of the

front line of hills are extensively cultivated. The fields of sweet-

potatoes, millet, eleusine, and plantations of bananas, describe all

kinds of squares, and attract the attention ; while between each

separate settlement the wild banana thrives luxuriantly, growing

at as high an altitude as the summits of the highest spurs, where-

on the Wakonju have constructed their villages.

Though we were mutually hostile at first, and had several little

skirmishes, we became at last acquainted with the Wakonju, and

very firm, close friends. The common enemy were the Warasura
;

and the flight of the Warasura, upon hearing of our advance, re-

vealed to the Wakonju that they ought to be friends with all those

who were supposed to be hostile to their oppressors. Hence we
received goats, bananas, and native beer in abundance. Our loads

were carried, guides furnished us, and every intelligence of the

movements of the Wanyoro brought us. In their ardor to engage

the foe, a band of them accompanied us across Usongora and

Toro to the frontier of Uhaiyana.

South-west of Awamba, beyond the forest region of the Semliki

valley, begins Usongora. This country occupies the plains border-

ing the north-west and north of Lake Albert Edward. The
people are a fine race, but in no way differing from the finer types

of men seen in Karagwe and Ankori, and the Wahuma shepherds

of Uganda. Their food consists of milk and meat, the latter eaten

raw or slightly warmed.
The Toro natives are a mixture of the higher class of Negroes,

somewhat like the Waganda. They have become so amalgamated

with the lower Wanyoro that we can find nothing distinctive. The
same may be said of the Wahaiyana. What the royal families of

these tribesmay be, we can only imagine from having seen the

rightful prince of Usongora in Ankori, who was as perfect a speci-

men of a pure Galla as could be found in Shoa. But you need not

conclude from this that only the royal families possess fine fea-

tures. These Ethiopic types are thickly spread among the Wa-
huma of these Central African uplands. Wherever we find a land

that enjoys periods of peace, we find the Wahuma at home, with

their herds ; and in looking at them one might fancy one's self

transported from the midst of Abyssinia.

Ankori is a land which, because of its numbers and readiness to

resistance, enjoys long terms of uninterrupted peace ; and here the

Wahuma are more numerous than elsewhere. The royal family

are Wahuma : the chiefs, and all the wealthier and more im-

portant people, are pure Wahuma. Their only occupation, besides

warring when necessary, is breeding and tending cattle. The
agricultural class consists of slaves ; at least, such is the term by
which they are designated. The majority of the Wahuma can

boast of features quite as regular, fine, and delicate as Europeans.

The countries to the south of the Albert Edward are still unex-

plored, and we have not heard much respecting them ; but what we
have heard differs much from that which you find illustrated by

that irregular sheet of water called Muta Nzige, in the " Dark
Continent " map.

Ruanda bears the name of Unyavingi to the people of Ukonju,

Usongora, and Ankori, and is a large compact country lying be-

tween the Alexandra Nile and the Kongo watershed to the west,

and reaching to within one day's long march of the Albert Edward.

It also overlaps a portion of the south-west side of that lake. The
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people are described as being very warlike, and that no country,

not even Uganda, could equal it in numbers or strength. The

late queen has been succeeded by her son, Kigeri, who now

governs.

Since the commencement of our march homewards from our

camp at Kavalli, we have undergone remarkable vicissitudes of

climate. From the temperate and enjoyable climate of the region

west of Lake Albert, we descended to the hot-house atmosphere of

the Semliki valley, at nearly 3,000 feet lower level. Night and day

were equally oppressively warm and close, and one or two of us

suffered greatly in consequence. The movement from the Semliki

valley to the plains north of Lake Albert brought us to a dry but a

hot land. The ground was baked hard ; the grass was scorched
;

the sun, but for the everlasting thick haze, would have been intol-

erable ; in addition to which, the water— except that from the

Ruwenzori streams — was atrocious, and charged with nitre and

organic corruption. The ascent to the eastern plateau was marked

by an increase of cold and many an evil consequence, — fevers,

colds, catarrhs, dysenteries, and paralysis. Several times we as-

cended to over 6,000 feet above the sea, to be punished with agues,

which prostrated black and white by scores. In the early morn-

ings, at this altitude, hoar-frost was common. Blackberries were

common along the path in North-West Ankori, 5,200 feet above

the sea-level. '

On entering Uzinya, south-west corner of Lake Victoria, the

health of all began to improve, and fevers became less common.

I have jotted these few remarks down very hastily. Whether it

is from lack of wholesome food or not, I confess to feeling it an

immense labor to sit down and write upon any subject. I do not

agree with Shakspeare when he says—
" Fat paunches have lean pates ; and dainty bits

Make rich the ribs, but bankrupt quite the wits."

In our case, and I speak for all our officers as well as myself,

" dainty bits " just now would brighten up our wits, for we sus-

pect that our wits have strongly sympathized with the bodies'

pains.

That you may know what the upper regions of Ruwenzori are

like, I send you Lieut. Stairs's account of his ascent to a height -of

nearly 11,000 feet,

[Lieut. Stairs's account, written from Expedition Camp, June 8, 1889.]

I have the honor to present you with the following account of

an attempt made by me to reach the snow-capped peaks of Ruan-

zori :
—

Early on the morning of the 6th of June, accompanied by some

forty Zanzibaris, we made a start from the expedition's camp at

the foothills of the range, crossed the stream close to camp, and

commenced the ascent of the mountain.

With me I had two aneroids, which together we had previously

noted and compared with a standard aneroid remaining in camp

under your immediate observation ; also a Fahrenheit thermome-

ter.

For the first 900 feet above camp the climbing was fairly good,

and our progress was greatly aided by a native track which led up

to some huts on the hills. These huts we found to be of the or-

dinary circular type so common on the plains, but with the differ-

ence that bamboo was largely used in their interior construction.

Here we found the food of the natives to be maize, bananas, and

colocasia roots. On moving away from these huts, we soon left

behind us the long rank grass, and entered a patch of low scrubby

bush, intermixed with bracken and thorns, making the journey

more difficult.

At 8.30 A.M. we came upon some more huts of the same type,

and found that the natives had decamped from them some days

previously. Here the barometer read 23".58 and 22".S5 ; the

thermometer, 75° F. On all sides of us we could see Draccenas,

and here and there an occasional tree-fern and Mwab palm ; and

tangled in all shapes, on either side of the track, were masses of

long bracken. The natives now appeared at different hill-tops and

points near by, and did their best to frighten us back down the

mountain by shouting and blowing horns. We, however, kept on

our way up the slope, and in a short time they disappeared, and

give us very little further trouble.

Of the forest plains, stretching far away below us, we could

see nothing, owing to the thick haze that then obscured every

thing. We were thus prevented from seeing the hills to the west

and north-west.

At 10.30 A.M., after some sharp climbing, we reached the last

settlement of the natives, which consisted of beans and colocasias,

but no bananas. Here the barometer read 22".36 ; thermometer,

84° F. Beyond this settlement was a rough track leading up the

spur to the forest. This we followed ; but in many places, to get

along at all, we had to crawl on our hands and knees, so steep

were the slopes.

At 1 1 A. if. we reached this forest, and found it to be one of

bamboos, at first open, and then getting denser as we ascended.

We now noticed a complete and sudden change in the air from

that we had just passed through. It became much cooler and

more pure and refreshing, and all went along at a faster rate and

with lighter hearts. Now that the Zanzibaris had come so far,

they all appeared anxious to ascend as high as possible, and began

to chaff each other as to who should bring down the biggest load

of the " white stuff " on the top of the mountain.

At 12.40 P.M. we emerged from the bamboos, and sat down on a

grassy spot to eat our lunch: barometers, 2i".io and 27^=^";

thermometer, 70*^ F. Ahead of us, and rising in one even slope,

stood a peak, in altitude 1,200 feet higher than we were. This we
now started to climb, and, after going up it a short distance, came

upon the tree heaths. Some of these bushes must have been 20

feet high ; and, as we had to cut our way foot by foot through

them, our progress was necessarily slow, and very fatiguing to

those ahead.

At 3.15 we halted among the heaths for a few moments to re-

gain our breath. Here and there were patches of inferior bam-

boos, almost every stem having holes in it, made by some boring

insect, and quite destroying its usefulness. Under foot was a

thick spongy carpet of wet moss, and the heaths on all sides of us

we noticed were covered with Old Man's Beard. We found great

numbers of blue violets and lichens, and from this spot I brought

away some specimens of plants for the Pacha to classify. A gen-

eral feeling of cold dampness prevailed. In spite of our exertions

in climbing, we all felt the cold mist very much. It is this contin-

ual mist clinging to the hill-tops that no doubt causes all the vege-

tation to be so heavily charged with moisture, and makes the

ground under foot so wet and sloppy.

Shortly after 4 P.M. we halted among some high heaths for

camp. Breaking down the largest bushes, we made rough shelters

for ourselves, collected what firewood we co.uld pick up, and in

other ways made ready for the night. Firewood, however, was

scarce, owing to the wood being so wet that it would not burn.

In consequence of this, the lightly clad Zanzibaris felt the cold very

much, though the altitude was only about 8,500 feet. On turning

in, the thermometer registered 60° F. From camp I got a view of

the peaks ahead, and it was now that I began to fear we should

not be able to reach the snow. Ahead of us, lying directly in our

path, were three enormous ravines. At the bottoms of at least

two of these there was dense bush. Over these we should have to

travel, and cut our way through the bush. It then would resolve

itself into a question of time as to whether we could reach the

summit or not. I determined to go on in the morning, and see

exactly what difficulties lay before us, and, if these could be

surmounted in a reasonable time, to go on as far as we possibly

could.

On the morning of the 7th, selecting some of the best men, and

sending the others down the mountain, we started off again up-

wards, the climbing being similar to that we experienced yesterday

afternoon. The night had been bitterly cold, and some of the men
complained of fever ; but all were in good spirits, and quite ready

to go on. About 10 A.M. we were stopped by the first of the

ravines mentioned above. On looking at this, I saw that it would

take a long time to cross, and there were ahead of it still two

others. We now got our first glimpse of a snow-peak, distant

about two and a half miles, and I judged it would take us still a

day and a half to reach this the nearest snow. To attempt it,

therefore, would only end disastrously, unprovided as we were

with food, and some better clothing for at least two of the men.
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I therefore decided to return, trusting all the time that at some
future camp a better opportunity for making an ascent would pre-

sent itself, and the summit be reached. Across this ravine was a

Ijare, rocky peak, very clearly defined, and known to us as the

south-west of the Twin Cones. The upper part of this was devoid

of vegetation, the steep beds of rock only allowing a few grasses

and heaths in one or two spots to exist.

The greatest altitude reached by us, after being worked out and
all corrections applied, was 10,677 ^eet above the sea. The alti-

tude of the snow-peak above this would probably be about 6,000

feet, making the mountain, say, 16,600 feet high. This, though, is

not the highest peak in the Ruanzori cluster. With the aid of the

'field-glass, f could make out the form of the mountain-top perfectly.

The extreme top of the peak is crowned with an irregular mass of

jagged and precipitous rock, and has a distinct crater-like form.

I could see, through a gap in the near side, a corresponding rim or

edge on the farther, of the same formation and altitude. From this

•crown of rock, the big peak slopes to the eastward at a slope of

about 25°, until shut out from view by an intervening peak; but to

the west the slope is much steeper. Of the snow, the greater mass
lay on that slope directly nearest us, covering the slope wherever

its inclination was not too great. (The largest bed of snow would
•cover a space measuring about 600 by 300 feet, and of such depth

that in only two spots did the black rock crop out above its sur-

face. Smaller patches of snow extended well down into the

ravine.) The height from the lowest snow to the summit of the

peak would be about 1,200 feet or 1,000 feet. To the east-north-

east our horizon was bounded by the spur, which, starting directly

behind our main camp, and mounting abruptly, takes a curve in a

'horizontal plane, and centres on to the snow-peak. Again, that

«pur which lay south of us also radiated from the two highest

.peaks. This would seem to be the general form of the mountain
;

namely, that the large spurs radiate from the snow-peaks as a cen-

tre, and spread out to the plains below. This formation on the

west side of the mountain would cause the streams to start from a

centre, and flow on, gradually separating from each other, until

they reach the plains below. There they turn to the west-north-

west, or trace their courses along the bottom spurs of the range,

-and run into the Semliki River, and on to the Albert Nyanza. Of
the second snow-peak which we had seen on former occasions, I

•could see nothing, owing to the Twin Cones intervening. This

peak is merely the termination, I should think, of the snowy range,

we saw when at Kavalli's, and has a greater elevation, if so, than

the peak we endeavored to ascend. Many things go to show that

the existence of these peaks is due to volcanic causes. The great-

est proof that this is so lies in the numbers of conical peaks clus-

'tering round the central mass and on the western side. These
minor cones have been formed by the central volcano getting

•blocked in its crater, owing to the pressure of its gases not being

-sufficient to throw out the rock and lava from its interior ; and
•consequently the gases, seeking for weak spots, had burst through

the earth's crust, and thus been the means of forming these minor
cones that now exist. Of animal life on the mountain, we saw al-

most nothing. That game of some sort exists, is plain from the

number of pitfalls we saw on the road-sides, and from the fact of

our finding small nooses in the natives' huts, such as those used for

taking ground game. We heard the cries of an ape in a ravine,

and saw several dull grayish-brown birds like stonechats ; but be-

yond these, nothing.

We have found blueberries and blackberries at an altitude of

10,000 feet and over, and I have been able to hand over to the

Pacha some specimens for his collections, the generic names of

which he has kindly given me, and which are attached below.

That I could not manage to reach the snow, and bring back some
as evidence of our work, I regret very much ; but to have pro-

ceeded onwards to the mountain under the conditions in which we
were situated, 1 felt would be worse than useless, and, though all

of us were keen and ready to go on, f gave the order to return. I

then read off the large aneroid, and found the hand stood at 19"-

.900. I set the index-pin directly opposite to the hand, and we
started down hill. At 3 p.m. on the 7th I reached you, it having

taken four hours and a half of marching from the Twin Cones.

The following are the generic names of the plants collected by me.

Emin Pacha has kindly furnished them. i. Clematis ; 2. Viola;
3. Hibiscus; 4. Impatiens ; 5. Tephrosia ; 6. Elycina ; 7. Rit-
biis ; 8. Begojiia ; 9. Peticedanutn ; 10. G7iaphali7im ; 11. Heli-
chrysum; 12. Senecio ; 13. Sonchus ; 14. Vacciniwii ; i'^. Erica
arborea ; 16. Landolphia ; 17. Heliotropium ; 18. Lantana

;

19. Moschosma ; 20. Lissochilus ; 21. Draccena ; 22. Luzula ;

1-i. Carex : 24. Anthesteria ; 25. Adiantum ; 26. Pellcea ; 27.
Pteris aquilina ; 28. Aspletiium ; 29. Aspidium ; 30. Polypo-
dium ; 31. Lycopodium ; 32. Selaginella ; 33. Marc/taniia ; 34.
Pannelia ; 35. Usnea ; 36. Tree fern

; 37. One fern
; 38. One

Polypodium. The generic names of the last three are unknown.

PHONETICS.'

I CONGRATULATE the Modern Language Association on the

establishment of a section which is as indispensable to language as
the character of the Prince of Denmark is to the play of Hamlet.
Language lives in sound ; and the study of modern languages is

the study of the spoken tongues.

I was honored by appointment to the presidency of this section,

not in virtue of any linguistic attainments, but simply in recogni-

tion of my long and minute study of practical phonetics. At this

the first meeting of our Phonetic Section, a few words on that sub-

ject will not, I trust, be unwelcome.

We constantly hear of the difficulty in pronouncing a foreign

language, and especially of the difficulty of our own language to

foreigners ;- but the reason of the difficulty has not been sufficiently

recognized, namely, that learners have no initiatory phonetic train-

ing. They try to imitate speech in the mass; and they fail, be-

cause, after our earliest years, the faculty of imitation is no longer

an instinct, as it is in childhood. The child unfailingly adjusts its

organs of speech to the production of whatever sound it is accus-

tomed to hear, and no difficulty is experienced in the process. The
youth and the man cannot do so, however, because their organs

are already set for the pronunciation of one class of sounds, and
they cannot readily alter the adjustment to suit the production of

other varieties ; that is, they cannot form new sounds in the verbal

combinations of speech, but (and this is the point I wish to bring

out) they can, or they can be readily taught to, produce any sound
by itself. This power is a prerequisite for the certain result of fa-

cility in combining the new sound with others as fluently as by

a speaker " to the manner born ;

" for what is called combination

is in reality merely rapid sequence.

I have known persons who had long been familiar with Welsh
speakers, utterly unable to pronounce the sound of // in a word,

but they have been taught in a few seconds to give the element its

true native effect, by itself, and, after brief exercise, to give it and
an associated vowel the rapidity of sequence which is called com-
bination. We all know speakers who cannot pronounce the Eng-
lish w in we; but we do not any of us know a single such speaker

who cannot at once be made to pronounce the element by itself,

and within a few minutes to give it and the succeeding vowel the

necessary rapidity of sequence to convert w-e into we. On the

same principle, the German w, which English imitators pronounce

V, can be readily acquired as an elementary sound by any person,

and then syllabically connected with vowels exactly as by native

speakers.

The sound of th is another shibboleth to those who do not pos-

sess it in their vernacular. Habit and association have fixed the

false method acquired in early undirected attempts, and the wretched

mispronunciation is continued year after year. Yet this supposed

difficult sound can be pronounced as an element almost at the first

effort by any of these speakers, and its combination in syllables be

afterwards mastered with certainty.

The only difficult part of English pronunciation is in the applica-

tion of what is called "accent," which gives a definiteness and

stress to some one out of any group of syllables, and a feebleness

and indefiniteness to all the other syllables in the group. Accent

(or syllabic light and shade) is the most marked characteristic of

English utterance, and generally the last to be acquired by a for-

eigner
; yet there is no real difficulty in mastering even this accen-

^ Address by Dr. A. Melville Bell before the Modern Language Association, at the

first session of the Phonetic Section.
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tual habit, by simply practising syllables in unison with taps of the

fingers. The broken English of foreigners who have been long

resident in our midst is due entirely to phonetic neglect, and not to

any inherent difficulty in the sounds of the language.

I can foresee that this statement will be called in question, be-

cause many teachers of languages have to be included among the

speakers of broken English. Nevertheless, the fact remains, that

such speakers labor under a disability which might have been pre-

vented, and which may still be removed, by application of the

principle that the separate formation of any element, in any given

way, is feasible by any person, and that elementary combination is

merely elementary sequence.

One result of this principle is to show the pre-eminent impor-

tance of the study of phonetic elements. Another result is to show

the necessity of some means of indicating these elements independ-

ently of ordinary letters, because the latter have already, in all

our minds, fixed associations with certain sounds. We require

some symbols for pure phonetic qualities, — analogous to the Ara-

bic ciphers for numbers, the algebraic signs, and the notation for

music. We want characters which have an absolute value in the

mouth— in all mouths— to enable us to teach and discuss the

sounds of our respective languages, and to express our exact mean-

ing in regard to them. We do not want to apply such signs in-

stead of letters and in substitution for alphabetic writing, but we
want to use them in interpretation of letters. The attempt to in-

terpret letters by other letters is never free from ambiguity.

The symbols which make up what I call " Visible Speech " are

precisely such as here described. They constitute a universal

alphabet, because by means of them the sounds of any language

are expressed with such directiveness that they can be reproduced

from the writing by any expert in the system. But the main func-

tion of the symbols is fulfilled when they have taught the learner

the phonetic value of ordinary letters.^Our familiar ABC, the Ger-

man alphabet, the Greek, the Arabic, and every other system of

letters, may be preserved unchanged, while the symbols of " Visi-

ble Speech " are available as a key to them all.

In one of the early experiments with the system, the professor of

Oriental languages in the University of Edinburgh dictated some
peculiar East Indian words which were entirely new to me when I

wrote them ; and, when they were reproduced by the boys who
were then the sole interpreters of the system. Professor Reid de-

clared that he could not get his students to pronounce the same
words with similar accuracy, after six months' instruction.

In this case the young readers heard the words for the first time

when they themselves pronounced them. The explanation is, that

the symbolic writing exhibited to their initiated eye the organic

mechanism of the sounds, and they had only to follow this, and the

original effect was necessarily reproduced without thought of

sound on their part, or of any thing but the organic positions.

Some very interesting and crucial tests were applied by Mr.

Alexander John Ellis, — the one man in England competent to ap-

ply such tests, as he was the author of the most exact analysis of

speech-sounds, and the most complete phonetic alphabet that had
then been published. I quote Mr. Ellis's own description of the

experiments :
—

" The mode of procedure was as follows : Mr. Bell sent his sons,

who were to read the writing, out of the room,— it is interesting

to know that the one who read all the words in this case had only

had five weeks' instruction in the use of the alphabet,— and I dic-

tated slowly and distinctly the words which I wished to be written.

These consisted of a few words in Latin, pronounced first as at

Eton, then as in Italy, and then according to some theoretical no-

tions of how the Latins might have uttered them. Then came
some English provincialisms and affected pronunciations ; the

words ' how odd ' being given in several distinct ways. Suddenly

German provincialisms were introduced ; then discriminations of

sounds often confused, in Polish, German, Dutch, and Swiss words

;

French and English words, and German and French words; some
Arabic, some Cockney English, with an introduced Arabic guttur-

al, some mispronounced Spanish, and a variety of shades of vowels

and diphthongs. The result was perfectly satisfactory ; that is, Mr.
Bell wrote down my queer and purposely exaggerated pronuncia-

tions and mispronunciations, and delicate distinctions, in such a

manner that his son, not having heard them, so uttered them as

to surprise me by the extremely correct echo of my own voice.

Accent, tone, drawl, brevity, indistinctness, were all reproduced

with surprising accuracy. Being on the watch, I could, as it were,

trace the alphabet in the lips of the reader. I think, then, that

Mr. Bell is justified in the somewhat bold title which he has as-

sumed for his mode of writing, — ' Visible Speech.'
"

Mr. Ellis subsequently had the whole phonetic theory of the sys-

tem, and the plan of symbolization, explained to him, when he had'

the magnanimity to write, —
" Mr. Melville Bell's scheme will, I believe and hope, thoroughly

supersede one on which I have labored for many years, and ex-

pended much money."
I venture to say that the whole history of authorship does not

exhibit a course of action more altruistic and honorable than that

of Alexander John Ellis in his reception of " Visible Speech."

Mr. Ellis, of course, embodied the classifications of " Visible

Speech " in his subsequent works. His system of " Glossotype
"'

or " Glossic " was designed for the purpose of enabling all the new
phonetic distinctions to be represented by Roman letters. This it

accomplished by inversions and other arrangements of the letters,,

making up an alphabet, complete but arbitrary, and consequently

difficult to use without constant reference to tables. " Glosso-

type " is a translation of " Visible Speech " into letters that are to-

.

be found in every printing-office. It, of course, entirely lacks the

grand characteristic of " Visible Speech ;

" namely, self-interpreting

letters, which exhibit in their forms a symbolic record of what the

mouth must do in order to pronounce their sounds. " Glossotype
"

may be correctly described as " ' Visible Speech ' without its visi-

bility."

My speaking to you here in Harvard reminds me that when I

paid my first visit to America, in 1868, the then president of this

university. Dr. Thomas Hill, was, I found, much interested in

"Visible Speech," and in phonetics generally. I had the honor of

meeting in Dr. Hill's drawing-room a gathering of professors and
others, whom he had invited to receive some demonstrations of the

system. To my surprise. Dr. Hill showed himself almost as well

acquainted with my system as I was myself. I wrote on the

blackboard for his interpretation, and he wrote for mine. Yet he

had had no oral instruction in the method, but had studied it en-

tirely from the written description.

I mention these facts simply to encourage those of you who may
not have already entered on the study, to make practical investiga-

tion for yourselves. In this way you will, at all events, acquire a

knowledge of the varieties of linguistic sound, and also see the or-

ganic formation of familiar elements, which you may possibly have

been forming all your lives without knowing how you formed

them ; and the power of analyzing familiar sounds will ultimately

become a guide to the formation of new and unfamiliar sounds.

We live in a busy world, and cannot afford to spend much time,

even in the most interesting studies, unless they involve also our

material interests. I may therefore point out, that a knowledge of

the whole round of speech-actions can be acquired, under proper

oral instruction, in a period so brief that the busiest student need

not be deterred from undertaking the work. The study is in itself

most interesting, and it is, besides, of important material benefit to

those who master it. In primary schools, in schools for the deaf,

and in all the fields of teaching, there is an increasing demand for

skilled phoneticians ; and to you, members of the Modern Lan-

guage Association, this demand naturally looks for supply.

I am most desirous, before I leave the world, to see the subject

of phonetics added to the curriculum in universities and normal
schools. I may add, that, in furtherance of this object, I have pre-

sented, through the Bureau of Education, and with the kind co-

operation of the commissioner of education, a copy of my recent

work on "Vocal Physiology and Visible Speech," to every univer-

sity and normal school in the United States. The same presenta-

tion has also been extended to the universities and normal schools

in Great Britain and the British Colonies. The opening of this

Phonetic Section of the Modern Language Association may be

taken as an indication of the growing interest in the subject, and
an omen of its future prominence among educational studies.

You will, of course, have many aspects of phonetics presented to
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you in the contributions you will receive from year to year, — such

as historical phonetics, or the order of past changes in pronuncia-

tion ; national phonetics, or the tendencies of individual languages;

formal phonetics, or the operation of definite laws ; assimilative

phonetics, or the influence of sound upon sound ; and doubtless

other varieties, — but all these should pre-imply a fundamental

power in practical phonetics. Theorizing on sounds which you

cannot illustrate is profitless.

Sounds have been described as long, short, acute, grave, flat,

sharp ; heavy, light, dull, obscure, hard, soft ; harsh, smooth, open,

shut, thick, thin ; narrow, broad, fat, liquid, etc. ; and organically as

labial, lingual, palatal, guttural, nasal, dental, head sounds, throat

sounds, chest sounds, even ventral sounds. The whole nomen-
clature has been indefinite and unscientific. Such names must be

discarded for a terminology that shall express something which is

uniformly intelligible to all who use it.

For example: certain mouth-actions are produced with, and
certain others without, accompanying voice : these are clearly dis-

tinguished as " vocal " and " non-vocal." Certain actions are per-

formed by the back of the tongue, others by the top of the tongue,

-others by the front of the tongue, others by the point of the tongue,

-others by the lips ; and the resulting elements are unambiguously
named " back," " top," " front," " point," " lip." Some sounds are

formed with the tongue in close approximation to the roof of the

mouth, others with the tongue removed from it as far as possible,

and others in an intermediate position : these varieties are clearly

distinguished as " high," " low," " mid." Some sounds are formed
with constriction of the organic aperture, and others with com-
:parative looseness and expansion ; and these are distinguished by
the term " wide " applied to the latter class. Some sounds issue

through ,a channel over the centre of the organ concerned, others

through apertures formed at the sides, and some with the mouth-
passage entirely closed : the last are descriptively named " shut ;

"

and the side-aperture sounds, " divided." Some sounds are formed
with the co-operation of two parts of the mouth, and these are

•called " mixed ; " and some are emitted wholly or partly through

the nose. The former are called " nasal ;

" the latter, " nasahzed."

Such definite nomenclatures as these are easily learned, readily

remembered, and unambiguously understood.

One practical application of phonetics will probably come occa-

sionally under the consideration of this section ; namely, the re-

moval of anomalies and irregularities in spelling. This association

•may well become the national authority and umpire in questions of

-what is called " spelling-reform." The established writing of our

words is only partially phonetic ; and the first point to be de-

termined is. Can it be made wholly so .' The answer is both yes

and jio, — no, if the condition be made to admit no new letters,

and to maintain the present aspect of words
;
yes, if new letters be

allowed, and the aspect of words be free to change, without regard

to present usage. Written words become pictorial to the eye, and

any change of the literal picture destroys for a time the identity of

the word. Thus words are both combinations of sounds and com-
binations of letters. The sound is the original, the real word : the

letters form a conventional pictorial word. Are we to retain both

in mutual independence, with all the inconvenience which the pres-

ent arrangement entails, or are we to alter the conventional so as

to represent the real } If we agree to disturb the old word-pic-

ture, let us make the new one perfectly accord with the word-

sound ; but that would be to give up historical spelling altogether.

If we decide to retain historical spelling, we should then agree on

some initiatory scheme, by which the difficulty of learning to read

may be importantly lessened, for the benefit of children and of the

.nations which are acquiring the'English tongue.

In an extended English alphabet recently published under the

title of " World-English," a method is shown by which the writing

of the language is rendered perfectly phonetic, while the aspect of

words is changed in the least possible degree consistent with that

result. • The alphabet is designed only for initiatory use, and to

facilitate the learning to read from common letters and common
spelling. Some critics have failed to see this limitation of the

scheme, and have looked on the proposition as a new attempt at

spelling-reform ; but, on the contrary, the reason for producing
•" World English " was to demonstrate, that, so far as learners of

the language are concerned, present orthography may remain al-

together untouched
; and that the literature of England and America

need not be rendered foreign to the eye by any change in spelling.

Why cannot our legislatures rise to the importance of regulating
school and official practice in the representation of our speech ?

Private efforts have cleared the way, and shown, in a variety of

modes, what may be done. Official action now would be com-
paratively easy.

In the mean time, might not this association with advantage
formulate some conclusions on the subject .' Suppose the follow-
ing questions to be discussed, and the answers promulgated for

general information :
—

1. Should our spelling be altered for the sake of facilitating the

work of learning to read .-'

2. Can that object be attained without such alteration .'

3. Can our spelling be partially phoneticized, by dropping silent

letters and otherwise, without destroying the identity of words to

the eye .'

4. Can a purely phonetic method, in place of ordinary spelling,

be made acceptable to the educated public ?

5. Should we not recognize two independent forms of our written

words, — one in common spelling, for use in literature ; the other

in phonetic spelling, for use in primary schools, and wherever else

may be desired .'

Definite answers to these or such questions would tend to con-
centrate effort in the approved direction, and to suspend futile

effort in other directions.

The varieties of sound heard in dialectic and district pronuncia-

tion prove that the necessities of intercourse do not depend on nice

phonetic distinctions. In fact, one who is familiar with the words
of a language can understand speech when only one unchanging
vowel-sound is used ; or writing, when a mere hyphen is substi-

tuted for all vowel-letters. One system of shorthand is based on
this principle. The consonants are written small when no vowel-
sound follows them ; and in this way the relative size of these

characters informs the eye where vowels do and do not occur;

with the result, that, except in monosyllables, the writing is suffi-

ciently free from ambiguity for practical stenography.

Extended intercourse is assimilating the pronunciation of dis-

tricts which differed widely in their utterance before the days of

steamboats and railways. The dialect of my native place is no

longer what it was in my remembrance. The provinces of a na-

tion, and the nations of the world, are rising gradually to one
phonetic standard. But variety comes with refinement ; shades of

sound become associated with shades of meaning ; and the ear it-

self becomes more appreciative of slight differences.

Early English pronunciation was very unlike what we hear now,

chiefly because it lacked many shades of sound which we dis-

tinguish. The letter r had always its consonant sound, which is

now heard only before a vowel. A was alway a/i ; at, ah-i ; aw,

ak-w. W was always pronounced after a vowel, as ew, eh-w ;

ow, o/i-w. U, as in biti and tis, was always pronounced oo ; and
our silent letters gJi and /, as in might and would, were always

sounded. I can fortunately illustrate the effect of the English of

Shakspeare's time by repeating a short speech, the pronunciation

of every word in which has been ingeniously recovered by Mr.

Ellis. This is Portia's speech on mercy, from the " IVIerchant of

Venice," as pronounced on the Shakspearian stage [" The quality

of mercy," etc.]. IVIy object in this brief address has been simply

to incite you to give increased attention to practical phonetics.

Mastery of the mouth will give an advantage in all the other de-

partments, and also in the teaching of modern languages. With-

out entering further into detail, which would make this a lesson

instead of an address, I shall conclude by hoping that the delibera-

tions of this Phonetic Section may advance the study of the art

and science of speech, enhance both professional and popular in-

terest in the subject, and be a continuous credit to the Modern
Language Association.

The Russian Government has in contemplation a project for

connecting, by a system of canals, the White Sea with Lake Onega
and with the principal navigable rivers of Russia. The canals are

to be of sufficient depth to admit vessels drawing ten feet of water.
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HEALTH MATTERS.
The Difficulties of the Medical Profession.

" An Old Doctor" deplores the visible decadence of the profes-

sion in a long letter of lamentation in The Lancet. Among other

things, he says,—
" In these advertising days, in medicine, as in every thing else,

people who know little or nothing of a subject, who presume igno-

rantly to address the public in the daily and weekly press, attract

more notice than those who have devoted their lives to their par-

ticular work. It is a misfortune that in this country (i.e., England)

a very large amount of medical practice (and that the most easy

and profitable) is lost to the profession by the fact that almost all

chemists prescribe largely. This is a great and crying evil. The
practice is, instead of diminishing, largely increasing. This should

be stopped. The chemist nearly always prescribes, but generally

says, to cover himself, ' If worse, take patient to a medical man.'

And so the medical man reaps all the hard work (often without

being paid), and the chemist most of the profits. Then, again,

hospitals, both special and general, take away largely from the

proper, legal, and rightful profits of the profession. The public

have a notion that they get advice and medicine of the highest

character from the hospitals for nothing, but, if they pay for it to

the general practitioner, they get a second-rate article. This is a

bad system. Why not set up legal dispensaries for free legal ad-

vice, free places to get married in, free clothing establishments,

free meat-stores, etc., all paid for by subscriptions or rates ?

" The fact is, the medical profession is gradually and surely

committing suicide, and its career on the downward path should

be promptly arrested. If we were true to ourselves (which we are

not, and never have been), the present increase in the profession

would be insufficient to supply the needs of the public. But, if

we go on working on the ' sweating system,' (for who sweats

more, mentally and physically, than the hard-worked medical prac-

titioner, night and day doing his best to preserve the health and

life of the people ?) often indeed without reward, then we shall be

fools indeed. This idea, that medical services can be had for

nothing, and so ought to be paid for at that price, is spreading.

We are doing away with all professional reserve. We make every

thing plain, and it is valued accordingly. The more a profession

is lowered in the eyes of the public, the less respect it receives."

The Bacillus of Warts. — Dr. Kuhnemann has found, says

77^;? Medical Record, in sections of warts {verruca vulgaris) a

bacillus which is always present in the prickle layer. It has dis-

tinctive qualities as regards its capacity for color, and is found

both between and in the cells. Its form is that of exceedingly

delicate, slender rods, the thickness bearing the proportion to the

length of one to six. It is seldom found in the skin surrounding

the warts, and is found most plentifully when the wart is recent.

Memory following Cranial Injury. — The following case

is reported by the patient, a distinguished member of the legal

profession. The loss of memory has been permanent for certain

subjects extending over a certain area of time preceding the acci-

dent. In all other respects, says The Medical Analectic, the

mental faculties are of a very high order. " When twelve years

and ten months old, I fell over a cliff at Howth, County Dublin.

The cause of my accident was a kind of landslip, and I fell and

rolled about thirty feet, when I caught a bush, which gave way
with me, and I fell about thirty feet more on to rocks. I was
picked up quite insensible. My jaw was broken in four places,

but no other bones. I am told, however, that my appearance was
like that of some one who had been beaten into a jelly from head

to foot. I have no recollection of the accident beyond holding on

to the bush or bramble which gave way with me.. Nor do I re-

member being picked up, nor any thing which subsequently oc-

curred, until about ten days after the accident, when I seemed

to awake out of a long sleep, in great pain, and seeing Surgeon

Butcher standing over me and setting my jaw, or doing something

to it which caused me great pain. I was more or less incapable of

doing any thing for seven or eight months, owing to the shock to my
system. My father had died about seven months before the acci-

dent ; and I am told that I used constantly to be with him, and

that he was verv fond of me, but I have not the smallest recollec-

tion of him, or what he was like, nor can I remember a single inci-

dent of my life before the accident ; and, in fact, up to the time it

occurred, every thing is a complete blank in my memory, both as-

regards individuals and events. I am told that I was practically

insensible for about a week after the accident occurred."

Influenza. — We are now passing through one of the periodic

visitations of this annoying disease. For the last four centuries-

these attacks have come at varying intervals, those most pro-

nounced being at intervals of forty or fifty years, although others

have occurred at shorter intervals. These last, however, have-

been confined to smaller areas, where for some reason the condi-

tions were favorable to the spread of the disease. A peculiarity of

the great attacks has been their universality, spreading as they

have from the equator to the poles. We are now inclined to con-

nect some micro-organism with each disordered state of the humart

system. So it may be that this enemy of human comfort has his-

periods of activity, just as the seventeen-year locust has his. In--

fiuenza comes suddenly, and goes as quickly. The cause, whatever

it maybe, descends on a community with the result that the least

robust, of whatever age, are afflicted most. The outbreak of epi-

zootic among horses in 1870 has been connected by some with the

influenza in inan.

NOTES AND NEWS.
The government of Chili has had a committee of engineers

examining the water-works of the principal European cities, with a

view to establishing similar works, on a large scale, in some of the

Chilian cities.

— Professor R. H. Thurston has received the university decora-

tion, " Officier de I'Instruciion Piibliqiie de France."

— The canal to connect the North Sea, at the mouth of the Elbe,

with the Gulf of Kiel on the Baltic, which was begun two or three

years ago, is making fair progress. It will be 61 miles long, 85
feet broad at the bottom, and nearly 200 at the water-level, and of

sufficient depth to take the largest German war-vessels. It wilt

have only two locks, one at each end.

— The sixth annual meeting of the American Historical Asso-

ciation was begun in Washington, Dec. 28. Among those present

were President Charles K. Adams of Cornell University; the Hon.

John Jay of New York
;
John F. King, president of the New York

Historical Society ; Dr. Justin Winsor of Cambridge, Mass.; Mrs.

Martha J. Lamb, editor of ihe. Magazine of Ai/iericati History

;

Gen. James Grant Wilson of New York; Horatio King, Washing-
ton; Gen. George W. Cullom, William F. Poole, Chicago ; Senator

Hoar, President Gallaudet, of Washington
; Judge Chamberfin of

Boston ; and Gen. Charles Darling of Utica, N.Y. Professor

George L. Burr of Cornell University delivered an address on the

literature of witchcraft. Ex-President Andrew D. White of Cornell

followed in a paper entitled " A Catechism of Revolutionary Re-
action." It calls attention to the fact, that, while there are so many-

histories of the French Revolution, there is as yet no history of the

re-actions which have followed it. The next paper was on the

"French Revolution in San Domingo," by Herbert Elmer Mills,

instructor in history, Cornell University. Clarence Winthrop Bowen,
Ph.D., read a paper entitled " A Newly Discovered Manuscript

:

Reminiscences of the American War of Independence, by Ludwig,
Baron von Closen, Aide to Count de Rochambeau." This con-

tained a description of the movements of the allied armies in the

neighborhood of Manhattan Island in the summer of 1781, of the

meeting of Washington and Rochambeau, and of the scenes fol-

lowing Cornwallis's surrender. The writer gives many interesting;

personal rei-niniscences of the Washington family and of early Amer-
ican society. The subject of President Charles K. Adams's inaugu-

ral address was "The Recent Advancement of Historical Studies

in the Colleges and Universities of America and Europe,." Mr.

Talcott Williams of Philadelphia read an interesting paper ork'

" Historical Survivals in Morocco." The full programme has al-

ready been published.

— A careful computation of the speed of a routing-machine

cutter, made recently in Chicago by mechanical experts, showed it

to be making 23,466 revolutions per minute. This was the regular
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working speed, but the machine is sometimes speeded up to 28,000

revolutions per minute. The magnolia anti-friction metal, men-
tioned recently in these columns, is used for bearings, which per-

mits this high speed to be maintained for ten hours a day without

heating the journals.

— In a recent pamphlet on petroleum-fields, Mr. Charles Mar-
vin states that the oil- fields of Canada cover upward of a hundred
thousand square miles. There are also extensive oil-fields, com-
paratively undeveloped, in South Africa, New Zealand, South

Australia, and Burmah. As the South African oil-fields underlie

the diamond and gold mining districts, it would seem to be assured

of a speedy development, fuel costing nearly a hundred dollars a

ton there.

— Mr. Loubat, a member of the New York Historical Society,

as we have already noted, has given to the Academic des Inscrip-

tions et Belles-Lettres of Paris, a fund with an annual income of

1,000 francs for the giving of a prize of 3,000 francs every third

year. This prize is to be given to the best printed work on history,

geography, archaeology, ethnography, linguistics, or numismatics
of North America. The academy fixes 1776 as the latest date to

which, the works are to apply. The prize will be awarded in 1892,

and any work will be open to the prize if published after July i,

1889, whether in Latin, French, English, Spanish, or Italian.

— In the manufacture of one or two proprietary articles, Mr.

James Gresham of Brooklyn has found it necessary, according to

the Oil, Paint, and Drug Reporter, to use beeswax, from which
he extracts the saccharine and gelatine matters, leaving a fine

powder containing all of the other principles of beeswax. This
latter substance has always been considered a waste product until

lately, when experiments demonstrated its value for polishing fine

surfaces, such as furniture, silver, glass, etc. The discovery is

considered important, and will no doubt be turned to industrial ac-

count instead of the by-product being destroyed, as formerly.

— The Maryland Historical Society has published in a handsome
volume the first instalment of the "Calvert Papers," recovered

after years of fruitless search, and acquired by the society some-
what more than a year ago. These papers consist of about one
thousand documents relating to the Calvert family and to the prov-

ince of Maryland ; and they extend chronologically from the

reign of Elizabeth to about ten years before the American Revolu-

tion. A large numbtr are of great historical importance and in-

terest. This volume, besides a selection from these documents,,

gives an account of their recovery and presentation to the society,

and a complete calendar, carefully prepared by Mr. J. W. M. Lee,

of all the papers recovered. A handsome blazon, in colors, of the

arms of Cecilius Calvert, as given in Gwillim, forms the frontis-

piece.

— At a largely attended meeting in Edinburgh on Tuesday, Dec.

3, it was resolved, we learn from Nature, that Mr. George Reid,

R.S.A., should be commissioned to paint a portrait of Professor P.

G. Tait, to be placed permanently in the rooms of the Royal So-

ciety of Edinburgh. A committee was appointed to carry out the

resolution, including, among others, Mr. John Murray (" Challen-

ger " expedition), convener ; Mr. Gillies Smith, honorary treasurer;

Lord President Inglis ; Lord Kingsburgh ; Lord Maclaren
; Sir

William Thomson; Sir Arthur Mitchell; Professor Robertson

Smith; Professor Chiene ; Dr. Alexander Buchan ; Mr. Robert

Cox ; and Mr. William Peddie. It was proposed that an etched

engraving of the portrait be prepared for distribution among the

subscribers, the plate to be destroyed after the required number of

copies have been thrown off. It was further resolved that all the

fellows of the Royal Society of Edinburgh, the professor's old pu-

pils, and others, be afforded an opportunity of taking part in this

public recognition of Professor Tait's eminent services to science.

— Italy, France, and the United States of America were repre-

sented in the elections to foreign membership of the Royal Society

of London on Thursday, Dec. 5, according to Nature. Profes-

sor Stanislao Cannizzaro of Rome was elected on the ground of

his researches on molecular and atomic weights ; Professor Chau-

veau of Paris, for his researches on the mechanism of the circula-

tion, animal heat, nutrition, and the pathology of infectious diseases
;

and Professor Rowland of Baltimore, for his determination in abso-
lute measure of the magnetic susceptibilities of iron, nickel, and
cobalt, for his accurate measurements of fundamental physical con-

stants, for the experimental proof of the electro-magnetic effect of

electric convection, for the theory and construction of curved dif-

fraction-gratings of very great dispersive power, and for the effec-

tual aid which he has given to the progress of physics in America
and other countries.

— French colonization and development companies are making
encouraging progress in creating new oases in the Algerian part of

the Desert of Sahara. One company have sunk nine artesian wells,

reaching water-bearing strata at a depth of 230 feet, giving a steady

flow of about five thousand gallons per minute. The water is

brackish, and unfit for drinking, but it answers very well for irriga-

tion. This company have about fifty thousand palm-trees under
cultivation, the date-palm being the principal variety. Henna and
madder are also cultivated profitably, and experiments are in

progress with cotton, flax, tobacco, grape-vines, wheat, and barley.

Rye-grass and lucern grow abundantly, the latter especially flour-

ishing in the palm-tree plantations. This company began opera-

tions in 1882, and they now have upwards of nine hundred acres

of productive land reclaimed from the desert, watered by twenty-

five miles of irrigating canals. These are very interesting experi-

ments, and it is to be hoped they will be commercially successful,

if not extremely profitable.

— The committee on building fund of the Natural Science As-
sociation of Staten Island, appointed to consider the possibility of

obtaining a fund for a meeting hall, museum, and library, state

that they have succeeded, by informal personal solicitation, in ob-

taining a pledged subscription for that purpose of $100 from each

of the following gentlemen : Capt. A. L. King, Eberhard Faber,

L. F. Whitin, Dr. N. L. Britton, Aaron Vanderbilt, Henry R.

Kunhardt, L. P. Gratacap, Arthur Hollick, and K. B. Newell. The
following active members have agreed to become life members (by

the payment of $50 each) in order to assist the fund : Dr. Fred-

erick Hollick, Dr. William C. Walser, W. B. Kunhardt. From the

above it will be seen that more than $1,000 is definitely pledged at

the present time. It was thought best to secure some such

amount, as a guaranty of earnestness and good faith, before mak-
ing a general appeal to the public. The gratifying success has

determined the committee to push on with the work, and to

publish and distribute a general appeal to the public at an early

date, probably during the first part of next month. The sum esti-

mated as necessary to be raised is $7,000.

— A street-railway about a mile and a half in length, on an en-

tirely new principle, is being constructed in Washington, D.C., by
the Judson Pneumatic Railway Company of this city. In this sys-

tem, power is to be transmitted by compressed air from a central

station to a series of motors placed beneath the track at intervals

of about fifteen hundred feet. In a conduit between the rails,

similar in construction to a cable-railway conduit, revolves a

smooth cylinder, or series of cylinders coupled together at the ends

about six inches in diameter. These cylinders are to be kept in

continuous rotation by the compressed-air motors. An adjustable

blade or arm projecting from the bottom of the car, and passing

through the narrow slot into the conduit, carries at its end a group
of friction-wheels, which may be pressed down forcibly upon the

upper quarter of the revolving cylinder. The plane of revolution

of these friction-wheels may be changed by an ingenious device

controlled by a lever, to be operated by the driver of the car.

While the friction-wheels revolve in the same plane as the cylinder,

the frame supporting them is at rest, but the moment the axes of

the wheels are thrown out of line with that of the cylinder, by a
movement of the lever, the frame is driven along the cylinder by
the diagonal travel of the wheels, which is similar to that of the

travelling ink-distributer on some of the old-fashioned printing-

presses. The speed of the car is regulated by the angle of inclina-

tion of the friction-wheel axles, the cylinder revolving continuously

in one direction at a uniform speed. The feasibility of this system,

which at first glance would seem doubtful, has been demonstrated

to the satisfaction of those interested by the successful working of

a full-size model on a two-hundred-foot track in this city.
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AMERICAN GEOLOGICAL SOCIETY.

The annual meeting of this society began Dec. 26, in the new
building of the American Museum of Natural History in this city.

The result of the election of officers was announced as follows :

president, James D. Dana ; vice-presidents, John S. Newberry
and Alexander Winchell ; secretary, John J. Stevenson ; treasurer,

Henry S. Williams ; executive council, J. W. Powell, George W.
Dawson, and Charles H. Hitchcock.

Fifteen new fellows of the society were announced as having

been elected, and they are as follows : Frank Dawson Adams,
lecturer at McGill College, Montreal ; Albert Smith Bickmore,

American Museum of Natural History ; Aaron Hodgman Cole,

Hamilton lecturer on natural history at Madison University

;

Thomas Sterry Hunt of New York City ; R. D. Lacoe of Pittston,

Penn. ; Alfred Church Lane, Houghton, Mich., assistant on Geologi-

cal Survey of Michigan ; Alexander Richard Cecil Selwyn, Ottawa,

Canada, director of the Geological and Natural History Survey of

Canada; Bailey Willis, Washington, D.C., United States Geologi-

cal Survey ; J. E. Wolff, Cambridge, Mass., instructor of petrog-

raphy at Harvard ; Lorenzo G. Yates, Santa Barbara, Cal. ; Vic-

tor C. Alderson, Englewood, 111., teacher of geology ; Henry M.
Ami, Ottawa, Canada, Geological Survey of Canada; Ezra Brain-

erd, Middleburj', Vt., president of Middlebury College; Daniel

Webster Landon, jun., Cincinnati, O., geologist of the Chesapeake

and Ohio Railway ; George Clinton Swallow, Helena, Mont., in-

spector of mines of Montana.

T. C. Chamberlin of Madison, Wis., read a paper upon " Some
Additional Evidences bearing on the Interval between the Lead-
ing Glacial Epochs," and W. J. McGee of the United States Geo-
logical Survey replied briefly. Professor N. S. Shaler of Harvard
spoke on " The Tertiary Deposits of Eastern Massachusetts." In

his paper, Mr. Shaler endeavored to show that in that district there

had been, since the miocene age, a large amount of true mountain-
building action at Gay Head, on Martha's Vineyard. The evi-

dence of this had been distinguishable for a longtime ; but about a

year ago it was uncovered, so that it could be better seen than at any
previous time, by a most violent rain-storm somewhat in the nature

of a cloud-burst. In two hours' time, five and one half inches of

water had fallen, and the cliffs at Gay Head had been washed so

much that opportunities for investigation were better than ever be-

fore. A remarkable instance of dislocations had been exposed,

and the formation of the cliffs made plainly visible. The evidences

of mountain- building were plain, and it was of a comparatively

late period. The same thing could be seen on Block Island. Its

limit to the north was sharply defined, for the greensands of

Marshfield, Mass., had been examined by Mr. Shaler, and they

were perfectly horizontal, and not disturbed. To the south and
west investigations had not been pushed : so the extent of the

mountain-building in that direction was unknown. Mr. Shaler

said further that the evidences of glacial action were plain, and
that it must have taken place after the upheaval or mountain-build-

ing age.

The second day's session was opened with an address by the

present president. Professor James Hall, geologist of the State of

New York. Professor Hall's address was a sketch of the earlier

geologists, and was directed chiefly to the younger members of

the society present. He paid tributes, among others, to Agassiz,

Sir Charles Lyell, Professor Logan, the royal geologist of Canada,

and William Smith, and closed with a reference to his colleague,

Professor Dana.

Professor Edward Orton, State geologist of Ohio, considered the
" Origin of the Rock-Pressure of Natural Gas in the Trenton

Limestone of Ohio and Indiana." The gas is the product of ages,

which has been accumulated in the porous limestone of Ohio and

Indiana. It has been produced so slowly that when once ex-

hausted it will take many thousands of years for it to again accu-

mulate in sufficient quantities to be used, even if the elements

necessary for its production were present, which he thought was
not at all probable. The pressure which forces the gas out with

such tremendous power that it sometimes reaches 1,000 pounds

pressure per square inch is not due to the pressure of the gas it-

self, but to the hydrostatic pressure brought to bear by the col-

umn of salt water that enters the porous stratum of rock contain-

ing the gas, at the sea-level, and which by its weight tends to force

the gas out. To the explanation and elucidation of this phenome-

non, Professor Orton's paper was more especially devoted. The
men who are engaged in the practical development of gas and oil

fields, said he, made great account of rock-pressure. It is the first

fact they inquire after in a new gas-field. They appreciate its im-

portance, knowing that the distance of the markets they care to

reach, and the size of the pipes they can employ, are entirely de-

pendent upon this element. After discussing the theories of its

origin, he expressed the opinion that the gas-supply could not be

of very long duration. . This fact he regarded as of the greater im-

portance on account of the vast extent to which natural gas had

become a factor in Western manufacture and development. He
said that 400,000 people in north-western Ohio and central Indiana

alone depended upon it for fuel and illumination, and that a large

proportion of their manufactures depended upon it. The supplies

were being wasted in a vandal fashion, and he thought that nine

years at most would mark its duration in this region. Artificial

gas he believed preferable.

The next paper was by Professor William B. Clark of Johns

Hopkins University, his subject being " The Tertiary Deposits of

the Cape Fear River Region."

Professor Andrevir C. Lawson of Ottawa, Canada, next read a

paper entitled " Note on the Pre-Palasozoic Surface of the Archasan

Terranes of Canada." Professor William M. Davis of Cambridge,

Mass., presented the fourth paper, on " The Structure and Origin
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of Glacial Sand Plains." " Glacial Features of Parts of the Yukon
and Mackenzie Basins " was the title of the paper submitted by

Professor R. G. McConnell of Ottawa, Canada. Professor J. B.

Tyrrell of Ottawa, Canada, read a paper on the " Post-Tertiary

Deposits of Manitoba and the Adjoining Territories of Canada."

Professor G. Frederick White of Oberlin College, Ohio, followed

with a paper on " Terminal Moraine in Ontario ;

" Professor W. J.

McGee of Washington, one on the " Southern Extension of the

Appomattox Formation;" and Professor Charles D. Walcott of

Washington defined the value of the term " Hudson River Group "

in geologic nomenclature.

At the concluding sessions on Dec. 28 the number of speakers

was so large that a general curtailment was necessary, and papers

were withdrawn by the following members: Joseph P. Iddings and
George H. Eldridge, Washington, D.C.; C. R. Van Hise, Madi-

son, Wis. ; Frank L. Nason, New Brunswick, N.J. ; W. O. Crosby
;

Professor J. E. Wolff of Harvard University ; Professor J. F.

Kemp, Cornell University ; F. J. H. Merrill, New York ; H. M.
Crump, Persifor Frazer, E. D. Cope, Philadelphia ; and Peter Mc-
Kellar, Ontario.

The paper which provoked the most discussion was read by Pro-

fessor Alexander Winchell of Michigan University, Ann Arbor, the

title of which was " Some Results of Archsean Studies." Those
who took part in the discussion were Professor C. H. Hitchcock of

Dartmouth, Professor Emerson of Amherst, Professor A. G. Law-
son of Ottawa, Canada, and Professor C. R. Van Hise of Madison,

Wis.

The first paper of the day was read by Professor H. S. Williams

of Cornell, who set forth a new method of illustrating the relation

of the history of different regions by graphic representation of the

oscillation of sediments, and urged the study of fauna to bring out

the relation of local fauna to their ancestors.

Professor G. H. Williams of Johns Hopkins University exhibited

and described some specimens highly metamorphosed, but* still

containing fossils, collected in Norway. C. D. White of Washing-
ton claims to have found fossils showing rock on Martha's Vine-

yard to be middle cretaceous in place of middle tertiary, as sup-

posed. J. S. Diller of Washington projected upon the screen pho-

tographs of dikes in California. In some cases the dikes were five

feet wide a^nd twenty feet high. Professor A. S. Richmond then

projected some Alaskan views, and a diagram of the buildings that

would be erected on the museum ground for the world's fair of

1892.

Professor C. H. Hitchcock of Dartmouth read an interesting pa-

per on " Granitoid Oval Areas in the Laurentian," and Professor

B. K. Emerson of Amherst spoke on " Porphyritic Granite."

Professor A. C. Lawson of Ottawa read a paper on the " Archsan
of Central Canada." Then followed papers .by Professor Warren
Upham, President James Hall, and F. J. H. Merrill.

The next meeting of the society will be in Indianapolis, Ind.,

August, 1890.

BOOK-REVIEWS.

Scientific Papers of Asa Gray. Selected by Charles Sprague
Sargent. 3 vols. Boston and New York, Houghton, Mifflin,

& Co. 8°. $3 per vol.

The general public will, we are sure, be much surprised to learn

that Professor Gray was so voluminous a writer as these volumes

show him to be. Indeed, Mr. Sargent, in his introduction, states

that his contributions to science were so numerous and varied as to

astonish those of his associates who were most familiar with his

intellectual activity, his various attainments, and that surprising

industry which neither assured position, the weariness of advancing

years, nor the hopelessness of the task he had imposed upon him-

self, ever diminished. His first scientific paper was published in

1834, and his last was written in 1S87, but a few weeks before his

death. During this half-century it may truly be said that his pen

was never idle. In the selection of Professor Gray's writings for

republication, Mr. Sargent omits those contributions which are de-

voted to descriptive botany, and many of which form the best text-

books in the English language ; nor does he attempt to reproduce

the philosophical essays which grew out of the discussion of the

Darwinian theory. Reviews, biographical notices, and a few es-

says upon subjects of general interest to botanists, all of which
have long been out of print, form the greater part of the volumes
before us. It was doubtless a most difficut task to select from so

much material that which was most desirable to publish. More
than eleven hundred bibliographical notices and reviews, all of them
from the hand of such a critic as Asa Gray, must indeed have been
an eiiiharras de ric/iesses. I\Ir. Sargent's plan has been to present in

his selection, as far as possible, a history of the growth of botanical

science during a period which has been marked by the gradual
change of ideas among naturalists upon the origin and fixity of the

species which has broadened the field of all biological investiga-

tion, by the establishment and systematic arrangement of vast her-

baria gathered from all parts of the world, by the introduction of

improved and more philosophical methods of investigation in the

laboratory, and by the growth of popular appreciation for the value

of scientific training. The task which Mr. Sargent set out for him-
self was a most arduous one ; but so well has he performed it, that

the whole scientific world has been made his debtor. The future

reputation of Asa Gray will be enhanced by the presentation of his

writings ; and the editor of them will always have the satisfaction

of knowing that he has in no inconsiderable degree assisted in pre-

serving the lustre of the name of Asa Gray.

AMONG THE PUBLISHERS.

On Saturday, Feb. i, 1890, the Illustrated American Publish-

ing Comparty (New York) will issue the first number of a weekly

news magazine, which, it is claimed, will " rival the most artistic pe-

riodicals of England, France, and Germany, and surpass those

produced in this country." The illustrations will be the picturesque

chronicling of contemporaneous history. A colored supplement
will be the most conspicuous feature of every number. It will be

a facsimile, in color, of the masterpiece of some celebrated painter,

in the preparation of which the discoveries in the art of reproduc-

tion will be employed. The Ilhisira/ed American is designed for

the home. It will be unsectarian, and free from political discussions

and heavy debates. The serial novel and short stories will be

illustrated, and other matter will be selected to afford amusement,
entertainment, and valuable information.

— Si. Nicholas for January is a second Christmas number.

Walter Camp's foot-ball paper deals with the great games at the

Polo Grounds, and is re-enforced by a study of " The Drop -Kick,"

contributed by Yale's famous expert, W. T. Bull, whose kicks won
Y'ale a championship. A story of New-Mexican life, by Charles

F. Lummis, gives the legend of the now inaccessible " Enchanted
Mesa," upon which, tradition says, there is a deserted village just

as it was left hundreds of years ago. A photograph of the mesa
from nature is one of the illustrations.

— Messrs. Macmillan & Co. will shortly publish the first part of

Professor Elmer's work on " Organic Evolution as the Result of

the Inheritance of Acquired Characters according to the Laws of

Organic Growth," translated by J. T. Cunningham, M.A.,

F.R.S.E,, late fellow of University College, Oxford, England.

— After Mr. Gladstone, Pope Leo XIII. is the most vigorous

man of his age of the day, says Edward W. Bok, in the January

Ladies' Home Journal. The routine of his work would kill an

ordinary man. There is no detail too small for him to pass over ;

and from daybreak until after midnight he devotes his time to the

church and literature. Those who surround him know when he is

particularly tired or worn out, for then he takes down a volume of

Dante, and reads with the avidity of a school-girl enjoying her first

novel. Of all the authors, Dante is the Pope's favorite, and it has

been remarked that in physique he is not unlike the accepted idea

of that great Italian. He reads Dante for pleasure ; but, for keep-

ing himself well informed on all that is happening out of the church

as well as in it, he reads not only American books, but newspapers

and magazines ; and it may surprise American readers to know
that he is well informed on all the topics of the day. political, re-

ligious, and social. He has taken a deep interest in the cause of

labor in the United States, and reads every thing bearing on that
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subject which comes to hand. Once a week a well-selected bundle

of American newspapers is sent to the Vatican ; and the Pope and

those that surround him know not only what is going on in the

United States, but they are familiar with the calibre and character

of the men who make laws and enforce them. It is so in England

also. In addition to his correspondence in the British Empire, he

follows with eager interest the reports in the various newspapers,

not only of the doings of Parliament, but of royalty as well, the

progress of the church, and the cause of labor. Much the same

plan is followed in Germany ; in fact, from every corner of the

world each week is sent to the Holy Father newspapers, books,

and magazines containing important discussions. A great many
of these are filed away for future reference. The books that in-

terest Leo the most are those of a religious, political, and philosoph-

ical nature. He cares nothing for fiction, and rarely spends an

hour in glancing at novels ; but if he should like to read novels, or,

in fact, books of any kind, he has only to walk into the magnificent

library attached to the Vatican, for there is not a mail arriving in

Rome that does not bring books of all sorts of types from all sorts

of authors and publishers. A great many of these the Pope never

sees, and many of them are sent to the cardinals who surround him

for an opinion of their merits or demerits. But it may be said,

taking it all in. all, that the Pope has as wide a field to select from

as, if not wider than, any man in Europe ; and he resembles Mr.

Gladstone in this, that he is quite willing to spend an hour or more

with a magazine or book, if in the end he can find something that

is worth remembering. He has a wonderful memory, and, although

his eyes are dimmed and his hand trembles, he is still as vigorous

mentally as he was when he was elected to succeed Pius IX.

— Part V. of the "New English Dictionary," edited by Dr.

Murray, has just appeared from the Clarendon Press. It com-

prises the words from " cast" to " clivy," and contains, in all, 8,371

words, of which 5,966 are " main words." It comprises all the

words begiuning with ch, which, as the editor remarks, " contains

more words than j, k, or q, and more than x,y, and z put to-

gether." Many of the words here dealt with have an interesting

form-history, which is treated with the same fulness and accuracy

that have characterized all previous work of the kind in this dic-

tionar.y. The verb "cast" fills five pages,— the largest space re-

quired by any word yet reached ; and the other strong verbs, of

which the present instalment contains quite a number, are treated

with similar fulness. The scientific terms comprise the important

groups beginning with " cerebro-," " chalco-," " chiro-," "chloro-,"

together with many others. One of the most interesting features

of this part of the dictionary is the large group of words relating

to the Christian church, including " Christ " and its derivatives,

" church," " catholic," " clergy," "cherub," and many more, all of

which are treated with great fulness of detail and wealth of illus-

tration. It is somewhat singular that the origin of "church'' is

still uncertain, the derivation from Greek, nvpiaKjdv, meaning " of

the Lord," which the editors adopt, being admittedly uncertain.

The system of spelling and pronunciatiou adopted in. the diction-

ary, though not always such as we should prefer, is in the main

judicious, and remarkably free from hobbies. To criticise such a

work as this would require almost as great a combination of talents

and information as has been employed in its preparation, while to

praise it is superfluous ; and we will therefore commend it anew
to our readers without further comment.

— The January Magazine of Americati History opens its

twenty-third volume. A portrait of William Cullen Bryant forms

the frontispiece, and a paper by the editor treats of his place in

American history. " A Rare Picture of Early New York," painted

on the panel of an old Dutch war-vessel, a view never before pub-

lished, is a contribution from the collector Dr. Thomas Addis Em-
met. "Uncle Tom's Cabin and Mrs. Stowe," an extract from the

new work of Mrs. McCray, is entertaining, and is also illustrated
;

then from Hon. J. O. Dykman there is a sketch of " St. Anthony's

Face " on the Hudson, with a picture of that piece of natural sculp-

ture. Of interest for every thoughtful reader is the study, by Hon.

Gerry W. Hazleton of Milwaukee, entitled " Federal and Anti-

Federal ;
" next following, Hon. James W. Gerard shows, in the

longest paper of the number, " The Impress of Nationalities upon

the City of New York." A paper, " Ralph Izard, the South Caro-

lina Statesman," comes from the pen of Dr. Manigault of Charles-

ton, which, with "American Republics— Their Differences," by-

George W. Pavey, completes the group of contributions.

— The January issue of Th-e Quarterly Journal of Econotnics^

published for Harvard University, will contain articles by Professor

Hart of Harvard, on American cities, discussing their rise, the

causes of their growth, their population, the foreign element ; by
Professor Hadley of Yale, on the effects of the prohibition of pools-

by the Interstate Commerce Act ; by Professor Giddings of Bryrv

Mawr, on the theory of interest, a solid contribution to economic
theory ; by E. Cummings, describing the exhibition on social sub-

jects at the Paris Universal Exposition ; and by A. de Foville of

Paris, on the economic movement in France, the revival of the pro-

tectionist feeling, and the legislation on railroads. In addition,

there will be varied notes and memoranda, and the usual bibliog-

raphy of recent economic publications.

— E. & F. N. Spon have just issued a third edition of " Brown's-

Manual of Assaying Gold, Silver, Copper, and Lead Ores," by-

Walter Lee Brown, B.Sc, thoroughly revised and corrected. This-

manual is a l2mo of 488 pages, with 94 illustrations, colored plate,

and flexible covers. It is devoted to the assaymg of the ores of

the four metals mentioned, but principally to those of gold and sil-

ver. Every step is clearly defined, from the crushing of the rough

ore to the weighmg of the final particle of gold obtained. The
important features of this, as compared with the first edition, are,,

increase in matter and illustrations ; the expansion of the crucible

process to almost ninety pages : full charges in the scorilication'

process ; detailed notes on the colors of scorifiers (with a colored

plate) and cupels, after work ; the stating of all charges in assay-

tons, grams, and grains ; and more complete articles on the assay

of gold and silver bullion, and volumetric analysis of copper ores.

The book is a practical treatise, free from technicality, and as such

will be of value to every one interested in mining or assaying,

whether an expert or an investigator.

— We have received from C. W. Bardeen of Syracuse, N.Y., a
series of " Papers on School Issues of the Day," Nos. I.-VII. They
were originally read at the meeting of the National Educational

Association at Nashville, Tenn., last July, and contain much inter-

esting matter. The largest of the pamphlets, and the one most
likely to attract attention, is that on " Denominational Schools,"^

being a discussion by Cardinal Gibbons and Bishop Keane of the

Roman Catholic Church on the one side, and Edwin D. Mead and
' John Jay on the other. The ablest part of the discussion, in our opin-

ion, is the essay by Mr. Mead, who has evidently given the subject a
good deal of thought and study ; but the Roman Catholic view of

the subject was ably presented by Bishop Keane, and there are

many points of interest in Mr. Jay's paper. All persons interested

in the subject should read this pamphlet. The two next of the pa-

pers before us are by William T. Harris, on "The Educational

Value of Manual Training," and on " Art Education the True
Industrial Education." The former is the report of a committee

appointed at a previous meeting of the Educational Association,

of which Mr. Harris was chairman. It deals but little with the

economic aspects of manual training, and treats of its educational

or disciplinary value only, which it deems of a low order. The
paper on " Art Education " is the work of Mr. Harris himself, and

insists on the importance of artistic training of a high order, even

for industrial purposes. The paper on " Methods of Instruction

and Courses of Study in Normal Schools," by Thomas J. Gray, is

largely technical, and therefore of less general interest than some of

the others ; but it was highly commended by those who listened to

it. B. A. Hmsdale discussed the subject of " Pedagogical Chairs

in Colleges and Universities," maintaining the -importance of such

chairs and their appropriateness in such institutions. The last

of our pamphlets is by Charles Foster Smith, on " Honorary De-
grees as conferred in American Colleges." The author shows that

such degrees are now conferred without regard to merit or achieve-

ment, and rightly holds this to be a pernicious practice ; but he has

little that is new to suggest in the way of remedy. All these papers

give evidence of the recent awakening of thought in this country

on educational themes.
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— "Beneath Two Flags," by Maud B. Booth, just published by
Funk & Wagnalls, New York, is partly an explanation, and partly

a vindication, of the Salvation Army. The author is the wife of

Marshal Booth, who is the son of Gen. William Booth, founder and
leader of the whole movement.

— The Sidereal Messenger is devoted wholly to astronomy, and

is issued monthly except for July and August. It is announced
that it will hereafter contain articles in each number from " some
of the best American and English astronomers, with expensive

illustrations when desirable or necessary." Most of these articles

will be in popular language, and adapted to the wants of scholars

in other lines of scientific research. The article in the December,
1889, number by Professor Asaph Hall, United States Naval Ob-
servatory, Washington, D.C., entitled " The Resisting Medium in

Space," though necessarily somewhat mathematical in form, is an
admirable presentation of the present state of knowledge on this

important theme. The feature of " Current Celestial Phenomena"
will be " kept full, timely, and interesting." The addition of " As-
tronomical Bibliography " will be "a feature that all scholars will

prize." " The Astronomical News and Notes " will be in the fu-
ture " more varied and general, aiming to give as complete a his-

tory of astronomical work and progress as can be secured from
month to month." The attention of all interested in astronomical
science is called to this publication as adapted to the wants of (i)

those who are teachers or students of astronomy
; (2) those in

charge of astronomical observatories
; (3) those in charge of read-

ing-rooms, and of all public and private libraries. It is published

by William W. Payne, Carleton College Observatory, Northfield,,

Minn.
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NOW IN PRESS.

"FORT ANCIENT."
A large work of 200 pp. with 35 full-page illuatra-

tious on tlie greatest of all Ohio Valley Earthworks,
and similar enclosures.
By Warren K. Moorehead, assisted by scientists-

from Washington.
It is compiled from a careful survey and is correct

In all details.
The entire summer was epeni in surveying, exca-

vating, photographing and preparing this work.
Fort Ancient consists oE 18,?1'2.2 feet of embank-

ment, and In size, state of preservation and impor-
tance as an aboriginal fortification is unequalled irt

this country.
Price of book, $2 00.

It will be ready for sale Jan. 10» 1890.
Illustrated prospectus mailed tree to any address*.

Send for one.

WARREN K. MOOREHEAD,
Smithsonian Institution, Washington, D.C.-

Publlshed by Robt. Clarke & Co , Cincinnati.

ONE LANGUAGE FOR THE WHOLE WORLD.
HAND-BOOK OF WORLD-ENGLISH,

WORLD-ENGLISH;

THE UNIVERSAL LANGUAGE. 25 CENTS.

Every one has heard of the butcher who, after a long

search for his knife, at last found it in his mouth : so

speakers of English have been seeking for a universal

language, when, lo ! it is in their mouths. The intelligi-

bility of English words has been obscured by a dense

mist of letters. This is now dispersed by A. Melville

Bell, who has already won a world-wide reputation

through his invention of "Visible Speech," the great

boon to deaf-mutes. Professor Bell calls this new discov-

ery of his '' World-Englibh," and the result is a language

which cannot fail to meet with acceptance, and at once

lecessity for " Volapiik," or any
No language could be invented

t would surpass English in gram-
n general fitness to become the

is already the mother-tongue of

increasing millions in both hemispheres, and some knowl-

edge of the language is demanded by all educated popula-

tions on the globe. Social and commercial necessities

require that the acquisition of this knowledge shall be

facilitated, and it is believed that Professor Bell's inven-

tion has removed the last impediment to English becom-

ing the universal language, for which vague desires have

long been entertained, although hitherto only futile ef-

forts have been made.

supersede the supposed .

other artificial language,

for international use tha

matical simplicity, and i

tongue of thei

Ex-President Andrew D. Wh:
says : " I believe that the highi

f Cornell University

iterests of Christiar

civilization and of humanity would be served by it:

adoption. China and Japan would be made English

speaking peoples within fifty years, and so brought with

in the range of Christianizing and civilizing ideas, in tht

largest sense. All existing missionary work is trivial a:

compared with this. For your system would throw widi

open those vast countries, as, indeed, all the countries o

the world, to the whole current of English and A
thought."

Letters-

For Dilsion oi Eiglisii ffiroiglioiit llie World

THE UNIVERSAL LANGUAGE
This " Hand-Book of World-English " is the Complete, Simplej

and Efficient IVIedium,

FOREIGNERS
Will Acquire, by Means of this Hand-Book, a

PERFECT PRONUNCIATION OF ENGLISH.

For PrimarF Scliool Fills aM Illiterate Adults

World-English is a Royal Road to Reading.

To Teactiers of Englisl aM Modern Laigiages

This Hand-Book will be of Primary Importance
as a Phonetic Directory.

DEFECTS OF SPEECH
Will be Readily Corrected Ity Means of Ih© Arllcula-

live Direcii 'DS In this Ilaud-Book.

25 CENTS.

The plan of this little book is altogether

and sounds are so associated, in all th'

the mere knowledge of letters a learner cannot fail to-

pronounce words with certainty. English reading will

thus be easily acquired, whether by natives or foreigners,^

children or adults.

The general resemblance of World-English to Literary-

English is such that any reader of the latter deciphers-

the former at sight, or, at most, after a few minutes*^

study of the new letters. A like result may be antici-

pated for those who shall learn to read from World-Eng-
lish. They will transfer their power of reading to the

literary form of the language, almost without effort. The-
orthographic aspect of words will, besides, be so fixed in

the eye, by contrast, that spelling will be remembered as-

— what it really is— a pictorial

:

No special training is required

using this book. The subject cai

troduced in the kindergarten £

phonetic mode of initiation in

sociation with words.

:o qualify teachers for

even be successfully in-

id the nurserj'. This-

reading cannot be too-

ongly urged on the attention of School Boards on bothi

sides of the Atlantic.

The ordinary orthography of each word is interlined-

with the World-English version throughout the Exer-
cises and Readings.

So set down, our tongue is the best for the world to^

unite upon.

—

Brooklyn Eae^lc.

The idea of Mr. Bell has much to recommend it, and'
the presentation is charmingly c\&7^x,— American^ Phila.

The result is a language which cannot fail to meet with
acceptance.

—

Boston Traveller.

Has the merit of great ingenuity.

—

Raihvay Age.
His treatise, as a study of English orthoepy, condenses

the result of much thought and experience in small com-.^
pass.— TViC Critic.

World-Ensli<;h deserves the careful consideration of all'

serious schohirs.

—

Modern Language Notes.

WorId-Enc;li?.h is the English language unburdened of
its chaotic spelling.

—

Popular Science Monthly.
We commend it to the attention of teachers.— CJ/Zatya-

Globe.

" World-English " and ^'Hand-Book of World-English " can be had of all bookscVcrs, or will be sent for 50 cents, post free, by thepublisher,

3Sr. X). O. HOIDG-ES, 47 Lafa^reij-be I^laoe, ^STe^A^ "^STox'Dsz-
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LETTERS TO THE EDITOR.

*^*Correspondents are requesiedtobe as brief as possible, Tke writer's name is

in allcases required asproofo/good faith.

Tke editor will be glad to publish any queries consonant with the character of
ike journal.

On request^ twenty copies of the number containing his communication will be

furnished free to any correspondent.

Unconscious Bias in Walking.

The question is again raised as to the cause of the deviations

from a right line in walking with the eyes closed, or in the dark, in

the letter to the editor with the caption " Is Man Left-Legged
"

{^Science, xiv. p. 412). Several theories have been advanced to ac-

count for the frequently observed phenomena referred to, which

may be briefly stated as follows :
—

1. The legs are not of equal strength, and the strongest outwalks

the other, making a curve to the opposite side.

2. The relative dexterity with which the legs are used ; some
persons being right-legged, and others left-legged, regardless of

strength or' length. It is probable, however, that there will be the

greatest dexterity with the strongest limb ; and, if so, this is only

another form of the first theory.

3. The legs are not of equal length, and a person will take the

longest step wztk the longest leg.

4. The legs are not of equal length, and a person will take the

longest step_/roOT the longest leg.

In the last two theories, it will be observed, opposite conclusions

are reached from the same assumed facts.

Several years ago I made a careful series of experiments with

forty-nine young men to test the correctness of these theories. Their

legs were accurately measured to determine the length, and a dy-

namometer was used to ascertain the relative strength. The curves

representing their bias in walking when blindfolded were accu-

rately traced and plotted on a diagram, so that they could be
readily compared and studied.

The results of these experiments (published in Nature, July 30,

1885) were as follows : Of five cases in which there was no bias, in

two the right leg was longest (in one of these the right leg was
strongest, and in one the strength of the legs was not tested),— one

presented the greatest difference in length of legs, and the other

more than the] average of those with right leg longest, — and in

three the legs were of equal length (in one of these the right leg

was strongest, and in two the left leg was strongest (a)). Four
were right-handed : one used right and left with equal dexterity {a).

In pointing at a distant object with both eyes open, in three the

right eye was dominant, in one the left eye was dominant, and in

one both eyes were apparently used to determine the range. Of
fourteen cases in which the bias was to the right, in five the right

leg was longest (in two the right leg was strongest, in two the left

leg was strongest, and in one the strength of the legs was not

tested), in four the left leg was longest (in three the right leg was
strongest {a), and in one the left leg was strongest), and in five the

legs were of equal length (in two the right leg was strongest {a),

and in three the left leg was strongest). All were right-handed.

In pointing at a distant object with both eyes open, in twelve the

right eye was dominant, and in two the left eye was dominant, the

latter in the groups marked (a). Of thirty cases in which the bias

was to the left, in eight the right leg was longest (in five the right

leg was strongest {a) (b), in two the left leg was strongest, and in

one the legs were of equal strength), in ten the left leg was longest

(in five the right leg was strongest {b), in four the left leg was
strongest {b), and in one the legs were of equal strength), and in

twelve the legs were of equal length (in five the right leg was
strongest, in five the left leg was strongest {b), and in two the

strength of the legs was not tested). One was left-handed {a),

twenty-five were right-handed, four used right and left with nearly

equal dexterity {b). In pointing with the finger at a distant object

with both eyes open, in twenty-two the right eye was dominant, in

six the left eye was dominant, and in two both eyes were appar-

ently used to determine the range.

From the facts here presented, it is evident that the relative

length or strength of the legs cannot be assigned as the cause of

the observed bias in walking. The phenomena in question can,

however, be readily explained by the application of well-established

physiological principles.

When walking in a straight line, the muscles of locomotion are

made to act in orderly correlation through impressions received by
the senses and conveyed to the nervous centres, and thence trans-

mitted to the muscles by the motor nerves.

When a person is blindfolded, or in the dark, or in a mist, the

senses cannot serve as guides to direction, and the muscles of the

two sides of the body may not act with the same energy, from dif-

ferences in nutrition, or from lack of co-ordinating impulses from
the nervous centres ; that is to say, an exact equilibrium in the

muscular activity of the two sides of the body can only be secured

through the co-ordinating influence of the senses acting through
the nervous system. When this directive agency is not available, a

divergence from a direct course will, in most cases, follow from a
lack of bilateral symmetry in the functional activity of the muscles.

Manly Miles.
Lansing, Mich., Dec. 26.

The Influence of Baking-Powder Residues on Digestion.

There has always been more or less discussion over the ques-

tion of what a pure baking-powder should consist, and which of

the constituents of many kinds of baking-powders are most delete-

rious to the human system.

The manufacturers of different brands of powders obtain in-

dorsements from eminent chemists that theirs is the only powder
on the market which does not exert a harmful effect when taken

every day in our food.

What one manufacturer calls an adulteration another claims is

beneficial to the health, when taken in small quantities. This is

especially true in the case of the animated discussion in the news-

papers at the present time between the manufacturers of the vari-

ous phosphate baking-powders and those who produce a powder
made of bicarbonate of soda and cream-of-tartar.

The manufacturers of the latter brands advertise that theirs

does not contain any calcium phosphate, and look upon this com-
pound as an adulterant ; while the firms interested in the sale of

the former brands laud the use of phosphates in food, at the same
time claiming that the bicarbonate of soda and cream-of-tartar form,

after baking, a residue of Rochelle salts, the constant introduction

of which daily into the stomach would prove very deleterious to

the action of the gastric juice.

While these claims are made by the different manufacturers

merely for the purpose of selling their own goods, and conse-

quently the harmfulness of their rivals' products greatly overdrawn,

yet in a measure the claims of both are true.

That all baking-powders have, to a greater or less degree, a re-

tarding action on digestion by reason of the difficultly soluble salts

left as residues after the process of baking, no one doubts ; but

now the question arises, " Which of the constituents used in the

manufacture of baking-powders have the least injurious effects .'
"

In order to learn what were the most common adulterants of

baking-powders, the writer made a tour of many grocery- stores in

the city of New Haven, and was enabled to purchase thirteen dif-

ferent brands. In all cases it was found that the cheaper brands,

and those offering inducements to [the poorer classes by reason of

their gifts of household articles, etc., with the purchase of their

powders, were adulterated to by far the greatest extent.

The adulterations in some of these cases were not of a harmful

character in themselves; e.g., starch was used in a very liberal

quantity on account of its being so much cheaper than bicarbonate

of soda and cream-of-tartar.

The only ill effect produced by the use of starch is, that, the

strength of the powder being lessened so much by the absence of

the proper amount of bicarbonate of soda, the housekeeper is forced

to use a great quantity of the powder in order to cause the libera-

tion of carbonic-acid gas necessary for the lightness of the bread

or pastry. Thus the stomach gets a greater dose of impurities,

which generally occur in a powder adulterated with starch, than it

would from a powder not containing the latter ingredient.
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Of the thirteen brands of powder examined, eight contained

large quantities of alum ; and two more, traces. Six contained

calcium phosphate ; two of which, however, were labelled " phos-

phate powders," but in the other cases it was used as an adultera-

tion.

One of the phosphate powders contained a great quantity of

alum, although it claimed to be free from it. All contained more

or less starch, but the better brands use only a very small

quantity of it, for the purpose, they claim, of keeping the powder

from being decomposed by the moisture. Terra alba, or " white

earth," was found as a common adulterant of the cheaper powders
;

and, while it is claimed that it is so insoluble that it passes through

the body unchanged, yet, accepting that, the same thing may be

said of it as has been said of the use of a large quantity of starch
;

viz., that a larger amount of the powder must be used to produce

the required porosity in the bread, thus increasing the amount of

residue.

It was the object of this investigation not only to find out the in-

fluence the residues of impure baking-powders have on digestion,

but also to find out to what extent, if any, the residues of the

purest made powders retard the digestive action of the gastric

juice.

Regarding the use of alum as an adulterant. Dr. MalMt of the

University of Virginia has just made a careful investigation, and

finds that its use is very harmful, as it does not retain its form as

a sulphate, but, on being subjected to the process of baking, as-

sumes the highly insoluble form of aluminium hydroxide.

By quantitative work with this latter compound, and also by

means of taking a large dose of it after a hearty meal and noting

the result, he has found that digestion is impaired, and proves that

this result is due to the fact that the aluminium unites with the

acid of the gastric juice, thus depreciating the effectiveness of the

latter secretion ; also that part of the organic matter of the food is

precipitated in an insoluble form by the presence of the aluminium

compounds.

Accepting, then, this well-proved and universal belief that alum

is deleterious to the human system, a series of experiments were

begun to find out what other salts used in the preparation of bak-

ing-powders exert a harmful effect on the digestive process.

For these experiments, an artificial gastric juice was prepared

by dissolving .05 of a gram of scale pepsin in a solution of .40! one

per cent hydrochloric acid.

In the first series, egg-albumen was taken as the material to be

digested, after freeing it from globulin by precipitating the latter

with a few drops of hydrochloric acid.

The first experiment was undertaken to determine what effect

the purest made baking-powder has on digestion ; the one which

stood the best tests in the previous analysis being chosen, as it

contained only the bicarbonate of soda and pure cream-of-tartar.

Three digestions were carried on at the same time and under the

same conditions. The first was the control or normal digestion,

in which 10 cubic centimetres of albumen, 40 of distilled water,

and 50 of the artificial gastric juice, were used. In the second

1 gram of the baking-powder was heated with the 40 cubic centi-

metres of water for a short time at a temperature of 100° C, to

give it the same conditions it would have in baking bread ; then

the starchy residue was filtered off, and the same amounts of gas-

tric juice and albumen added as were used in the control. The
third was treated in the same manner as the second, except that

2 grams of the baking-powder were used.

The three digestions were then carried on in a 40° C. water-bath,

thus giving the digestion normal temperature.

After stirring well at different periods, the digestions were

stopped, after five hours had elapsed, by raising their temperature

above 70° C, and kiUing the ferment. All were neutralized with

a dilute solution of sodium carbonate, filtered through a weighed

filter, washed well with hot water, and, after drying in an oven, the

precipitate was weighed.

If none of the albumen had been digested in any case, the pre-

cipitate sho.uld weigh I gram, for 10 cubic centimetres of egg-

albumen yield (with slight variations) i gram. The following fig-

ures, however, representing the weight of the precipitates, show

how far digestion had proceeded in each case : No. i, or control.

.3065 ; No. 2, I gram of powder, .6495 ; No. 3, 2 grams of powder,

.7570 : in other words, the amounts digested in grams would be.

No. I, .6935, or 100 per cent ; No. 2, .3505, or 5oi per cent ; No. 3,

.2324, or 33+ per cent.

Regarding the normal amount digested as 100 per cent, the

amounts digested in the other cases are thus deduced.
While the inhibitory action of this residue seems to be very great

on studying these figures, it must be remembered that only a
small amount of albumen was used in comparison with the amount
of baking-powder ; but these results only go to show that even the
" purest " bakmg-powder retards digestion in a measure.

To avoid the trouble with the starchy sediment that occurs with
the baking-powder, a second series of experiments was under-
taken with different amounts of the pure Rochelle salts, which is

the residue formed by the action of cream-of tartar on bicarbonate

of soda in baking. The same amount and strength of gastric juice

were used in this series as in the first, and also the same amount
of albumen. The following table shows the result obtained after

digestion had proceeded seventeen hours :
—
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-cream-of-tartar, and one made by substituting calcium acid phos-

phate for the cream-of-tartar, two different amounts of Rochelle

-salts and calcium acid phosphate were used, and each subjected to

the same conditions.

The difference in the retarding action of these residues is easily

seen from the following table (digestion carried on five hours) :
—
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INDUSTRIAL NOTES.

A New Electrical Testing-Set.

The great progress made in the applications of the electric cur-

rent to the service of man during the past few years has many
times multiplied the demand for accurate instruments for electrical

measurement. This demand has been readily supplied by the va-

rious makers of such instruments, who have kept pace with the

development in the electrical field in all directions. One result of

this increased demand has been a striving, on the part of the in-

strument-makers, to combine in one portable set all the various

devices needed by the working electrician in making the tests

called for at every stage of his work. The great economy in time,

trouble, and expense of such a compact testing-set will readily be

seen by all whose duty it may be to make electrical measure-

ments.

A new testing-set of this kind has recently been brought out

by the electrical supply house of E. S. Greeley & Co. of this city.

It combines in one instrument a rheostat, bridge, galvanometer,

double contact key, and a dry battery of five chloride-of-silver cells.

The battery furnishes current enough to enable ordinary tests to be

made up to a resistance of or>e megohm. The galvanometer-needle,

which is of peculiar construction, is extremely sensitive, and will,

it is claimed, under ordinary circumstances, retain its sensitiveness

many jears. The pointer, which is made of aluminum, is long

enough to show a clear reading with the slightest movement of the

needle.

The apparatus may be placed for use in any position, regardless

of the points of the compass, owing to the peculiar construction of

the galvanometer, which may be readily revolved to the left or

right for zero without altering the connections. In the bridge

there are three coils on each side, with a resistance of ten, a hun-

dred, and a thousand ohms respectively. There are four rows of

resistance coils in the rheostat, with ten coils in each row, giving

a range of measurement extending from yj^ of an ohm to i, 111,000

ohms. These instruments are all carefully adjusted in the labora-

tory, out of reach of disturbing electrical influences.

The battery, though contained in the same case, is entirely dis-

tinct from the testing-set, so that any other battery may be sub-

stituted when more convenient for workshop or laboratory use. It

is provided with flexible selecting cords, so that any number of

cells, from one to the whole battery, may be readily connected

AN ELECTRICAL TESTING SET.

with or disconnected from the instrument. The set

pact, and light, weighing only twelve pounds and a h

is neat, com-
alf.

Exchanges.

[Free of cliarge to all, if of satisfactory character.
Address N. D. C. Hodges, 47 Lafayette Place, New
York.l

Photographs and Stereoscopic views of Aborigines of

:any country, and fine landscapes.etc.,wanted in exchange
for minerals and fossils. — L. L. Lewis, Copenhagen,
New York.

Droysen's Algeineiner Historichar Hutid-atlas (Leip-

-zig, iSSS.) for scientific books — tho-e published in the
Jnternatioital Scientific Scries preferred. -James H.
Stoller, Schenectady, N.Y.

Astronomical works and reports wanted in exchange or

to buy. Reports of observations on the planet Neptune
and its satellile specially desired- — Edmund J. Sheri-
dan, B.A., 295 Adelphi St., Brooklyn, N.Y.

I would like to correspond with any person having
Tryon's ''Structural and Systematic Conchology'' to

dispose of. I wish also to obtain State or tl.S. Reports
on Geology. Conchology, and Archseology. I will ex-
change classified specimens or p.iy cash. Also wanted a

copy of MacFarlane's *' Geologists' Traveling Hand-Book
and Geological Railway Guide." — D. E. Willard, Cura-
tor of Museum, Albion .Academy. Albion. Wis.

Morris's " British Butterflies," Morris's " Nests and
Eggs of British Birds," Bree's " Birds of Europe" (all

colored plates), and other natural hisiorj', in exchange
ior Shakesperiana ; either books pamphlets, engravings,
or cuttings. — J. D. Barnett, Box 735. Stratford, Canada.

I have Anodo'da o/>ahna (Weatherby), and many
-other species of shells frnm the noted Koshkonong Lake
and vicinity, also from Western New York, and fossils

from the Marcellus shale of New York, which 1 would be
glad to exchange for specimens of sci-mtific value of any
iind. I would also like to correspond with persons inter-

ested in the collection, sale, or exchange of Indian relics.—

D. E. Willard, .Albion Academy, .Albion, \Vis.

Will exchange '• Princeton Review " for 18S3, Hugh
Miller's works on geology and other scientific works, for

"back numbers of " The Auk," "American Naturalist."

r othe :ific periodicals or books. Write.— J. M.
, Ohio.Keck, Chardo

" I wish to exchange Lepidopicra with parti(

for those found in other localities.

Volga, Brookings Co., Dakota.

shells, curiosities or

W. F. Lerch, No. 308 East Fourth St.,
Shells and

minerals add
Davenport, Iowa.

I want to correspond and exchange v

beetles in Texas or Florida. — Wm.
P.O. Box 223, Fredericksburg, Virginia,

\ If you have a i

COLD or COUGH,

i

I

acute or leadlns? to

I

COINSSUMPTION,

SCOTT'S

EMULSION
OF PURE COD LIVER OIL
AND HYPOPHOSPHITBS

OF LIME ANn SODA
IS stth-:e cxjitu apoiEt it.
This prep.ir.ilion contains the stimula-

ting properties of the HtfjmphttsplLites
and fine Xorwegirtii Cod Zivcr Oil. Used
by pliysiciaus all the -world over. It is as
jutUitable as wii/fc. Three times as effica-

cious as plain Cod Liver Oil. A perfi-ct

Emulsion, belter than allothers made. For
all forms of iras(i)i<7 Dheases, Bronchitis,

COjSSU3IPTIOy,
Scrofula, ^nd as a Fl^sh Producer
there Is nothing like SCOTT'S EMULSION.
It Is sold by all Druggists. Let no one by
profuse explanation or impudent entreaty
iuduce you to accept a substitute.

A New Method of Treating Disease.

HOSPITAL REMEDIES.

What are they? There is a new departure in

the treatment of disease. It consists in the

collection of the specifics used by noted special-

ists of Europe and .Vmerica. and bringing them
within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indigestion, stomach and liver troubles only,

was obtained and prepared. The treatment of

olher physicians celebrated for curing catarrh

was procured, and so on till these incomparable

cures now include disease of the lungs, kidneys,

female weakness, rheumatism and nervous de-

bility.

This new method of "one remedy for one

disease " must appeal to the common sense of

all sufferers, many of whom have experienced

the ill effects, and thoroughly realize the ab-

surdity of the claims of Patent Medicines which
are guaranteed to cure ever}- ill out of a single

bottle, and the use of which, as statistics prove,

/ins I tiiiieJ more stomachs than alcohol. A cir-

cular describing these new remedies is sent free

on receipt of stamp to pay postage by Hospital

Remedy Company, Toronto, Canada, sole pro-

prietors. '

(For Chemical Manufacturers,

MINERALS.-^ For Blowpipe Analysis,

(.For Technical Purposes
Most V--' ^ —

'
- —

'

'• '

} Lowe
i By

Sold at

Prices

. Weight,
plete stock of fine cabinet speci-

mens in U. S. Recent additions include fine Fluorite,

Calcite. Bante. Specular Iron, etc., from England ; Ber-
trandite, Phenacite. Descloizite, Brochantite, Vanadinite,

Copper Pseudomorphs after Azurite, etc, from U. S.

Send for complete catalogue free.

GEO. L. ENGLISH & CO., Dealers in Minerals.

1512 Chestnut St., I'hiladelphia, Pa.
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CALENDAR OF SOCIETIES.

Biological Society, Washington.

Dec. 28.— A. F. A. King, On the Flight of

Young Birds ; M. B. Waite, On the Method
by which the Seeds are projected in Pilea

pumila ; C. Hart Merriam, A New Red-
backed Mouse (Evotomys) from Colorado

;

Theodore Holm, Generic Characters of Gra-

minese and Cyperaceje, taken from the Struc-

ture of the Leaves.

Natural Science Association, Staten

Island.

Dec. 12. — Charles W. Leng, The Cara-

bidee of Staten Island: The Lebiini and Allied

Forms. The corresponding secretary read by
title a paper by Mr. William T. Davis, upon
the homestead graves of the island, which

will be issued as a special number of the

Proceedings. Mr. Jos. Thompson showed
Cecropia cocoons which had been eaten by
field-mice. Mr. Arthur Hollick showed
specimens of wheat in which the grains had
all sprouted while in the ear. The speci-

mens were from stacks in a field on the Van-
derbilt farm at New Dorp. The grain in all

the stacks was in the same condition, due to

the phenomenal wet season.

CATABBH.
Catarrhal Deafness—Hay Fever.

Mineral Lands.

MANGANESE DEPOSITS. —A rich de-
post of Manganese is for sale. Apply to H.
N., care ol Science, 47 Lafayette Place, New
York.

GOLD-BEARING QUARTZ VEINS.—
Any one wishing to engage in gold mining will

learn of a newly discovered vein by applying to

H N., care of Science, 47 Lafayette Place, New
York.

RED SLATE. — A valuable deposit of red
slate for sale. Apply to H. N., care of Science,

47 Lafayette Place, New York.

RUPTURE
cured in stipulated time.

NO DELAY FROM WORK. NO OPERATION.

Call or send stamp for circular and reference of those
cured. We have on hand over 300 styles of trusses, from
$1 up, and suspensories of all kinds. Orders filled by
mail or express to any part of the United States.

C. A. M. BURNHAM, M.D.,
138 Clinton Place, New York.

Sufferers are not generally aware that these
diseases are contagious, or that they are due to
the presence of living parasites in the lining
membrane of the nose and eustachian tubes.
Microscopic research, however, has proved this

to be a fact, and the result of this discovery is

that a simple remedy has been formulated where-
by catarrh, catarrhal deafness and hay fever are
permanently cured in from one to three s.imple
applications made at home by the patient once
in two weeks.

N.B.—This treatment is not a snuff or an
ointment

; both have been discarded by repu-
table physicians as injurious. A pamphlet ex-
plaining this new treatment is sent free on
receipt of stamp to pay postage, by A. H. Dix-
on & Son. 337 and 339 West King Street.
Toronto, Canada.— Christian Advocate.

Sufferers from Catarrhal troubles should care-
fully read the above.

To CHEMISTS,
MANUFACTURERS

and ENGINEERS.

A Useful and Handsome Present.

Prices Reduced for the Holidays.

Warranted 14 karat gold and to give perfect satis-
faction—Is pronounced by hundreds of pleased cus-
tomers to be the best fountain pen In the market
because it is always ready. Writes freely and
never gets out ol order.

Sent by mail prepaid for $1.50, $2.00, and $2.50
each, according to size selected.

These are special prices for the holidays, and this
offer should be availed of by all who write.

JOHN S. HULIN,
M'l'g Stationer, Steam Printer,

and Dealer in Useful Office Specialties, and
Labor Saving Devices for Accountants.

Send stamp f07- illustrated catalogue.

No. 369 BROADWAY, New York.
Wedding Invitations and visiting cards en-

graved to order.—The very best quality ol work
guaranteed.
The Largest, Handsomest, and Most Complete

Account-Book Manufactory and Printing Establish-
ment for Fine Commercial Work In New York City.

CHEMICAL TECHNOLOGY; or,

CHEMISTRY IN ITS APPLI-
CATION TO ARTS AND MAN-
UFACTURFJS. Edited by
Charles Edward Groves, F.R.C.,
and William Thorp, B.Sc.

VOL,. I. NOW KEADY.

FUEL AND ITS APPLICATIONS,
By E J. Mills, D.Sc, F.R.S., and
F. J. Rowan, C.E., assisted by
Others, including Mr. F. P. Dewey,
of the Smithsonian Institute, Wash-
ington, D.C.

7 Plates and 607 other illustrations.

Royal octavo pages xx -f- 802. Half-
Morocco, I9. Cloth, $7.50.

MAILED POSTPAID ON RECEIPT
OF PRICE.

N. D.C. Hodges, 47 Lafayette Place,

NEW YORK.

Readers of Science
Corresponding or visiting with Adver-

tisers, will confer a greatfavor by mention-

ing this paper.
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LI FE-LO R E:
A MONTHLY MAGAZINE OF POPULAR BIOLOGY.
The Subject-Matter is LIFE—Life in all its forms,

plant and animal, from the '* lowest " to the " high-
est,'' recent and extinct. The engraviiigs and letter-
press are beautifully produced.

Published by
W. MAWER, at Essex Hall, Esssx Street,

Strand, London, W.C.
Pcsl>free for twelve months for $1.25, prepaid.

NOTICES OF THE PRESS..
"Attractive ia form, beautifully printed, and vig-

orously written. "—Despaicft.
" We expect It will become one of our most Im-

portant magazines."—Hafi/ax Courier.
"We predict a career for Life-Lore worthy of its

high alms and the ability it displays."

—

Citizen.
"It Is handsomely printed; the engravings are well

executed, and the matter is excellent."

—

Standard.
" A model of what a jippular scientific magazine

should be . . . gives signs of vigor and staying
pov7er."—Literary World.
"Exceedingly well got up. The letterpress and

Illustrations are in the best style of printer's and
wood engraver's art."—Boston Guardian.
"Bears evidence that it means to be sound, as the

first number undoubtedly is. . . We wish this con-
scientious venture success."—Bazaar, Exchange <&
Mart.
"A decided advance upon the too often unscien-

tific popular journals of ils class. . . . We have
nothing but praise for this conscientious attempt.''—Staffordshire Advertiser.
"Lite-Lore is the felicitous title of a new monthly

magazine of natural history which seems admirably
calculated to fill up a gap In our serial literature.
. . . . Eeplete with intelligible Instruction."—
JVeiccastle Daily Journal.
"The first volume, which is before us, contains

excellent papers and illustrations."

—

Graphic.
"WhUst far eclipsing its one English rival in the

matter of beauty of type, illustration, ana paper, and
popularity of treatment, It Is marked editorially by
an unusually strong grip."—Baysivater Chronicle.

Readers of Science
Corresponding with or visiting Advertisers

,

willconfer a greatfavor by mentioning thispaper.
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nd Building News

American JMachir
American Naturalis
Andover Review...

Journalof Philo'logj'.

Building (weekly)
Carpentry and Building....
Century iMagazine
Chautauquan, The -.

.

Cosmopolit The

Eclectic Magazine
Edinburgh Review
Electrical World
Electrician and Electrical Engineer
Electrical Review
Engineering and Mining Journal
English Illustrated Magazine
Forest and Stream
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Harper's Magazine
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L'Art
Life.
Lippincott's Magazine
Littell's Living Age
London Quarterly
Macmillan's iVIagazine
Magazine of American History
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Medical and Surgical Journal....
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Political Science Quarterly
Popular Science Monthly
Popular Science News
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Microscope Stands,

Oil Immersion Object-

ives and Abbe Con-

densers for Bacteria

and Histological work,
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cessory apparatus.

Ss-30
4.30

A TEMPORARY BINDER
for Scit'jice is now ready, and will be mai
postpaid on receipt of price.

Half Morocco - ys cents.

fitl^S Thisbinde g, durable
tie,

;

ic opening of the pages perfectly
I .t Any number can be taken out

I replaced without disturbing the
iiers, and the papers are not muti-

' tL'd for subsequent permanent bind
iij;. Filed in this binder, Science is

ilwiiys convenient for reference.

N. D, C, HODGES,
47 Lafayette Place, N. Y,

Readers of Science
Corresponding luith or visiting Adver-

tisers ^vill cojifer a greatfavor by mention
ing the paper.

DO YOU INTEND TO BUILD?
We offer au Atlas of Sensible L,o\v Cost

Houses, a portfolio 11x14 iuctiep, contaiDing
Iiaudsoiue llliislratlong, floor plaus, ard full
descriptions of this popular desipu, and flfty-four
others, ranging in cost from 5800 to $7,200. This
specimen design I3 for a cottage with seven rooms,
and costing $1,100. It combines beauty and comfort,
has two large porches, and is a popular and practi-
cal working design, having been built several limes
for its estimated cost.
No matter what style of a house you may intend to

build, it will pay you to have this look.
We will send this Atlas, postpaid, ou receipt of

price, SI.—N. D. C. Hodges, 47 Lafayette Place, New
York.

Wants.

Any person seeking ci position for which he is quali-

fied by his scientijlc citiaimne7i*s^ or anyperson seekiito

some one io pill a position 0/ this character^ be it that
0/a teacher ofscience.^ cherttist, draughtsman, or what
not, may have the ' IVajtt ' inserted under this hi

FREE OF COST, if he Satisfies the publisher of the st

able character of /lis application. A nyperson seek,

information on any scientific question, the address of
any scientific man. or who can in any luay use this col-

umn for a purpose consonant with the nature of th.

fiaper. is cordially invited to do so.

STATISTICS OF LEPROSY IN THE
UNITED STATES. —In view of the

general impression that leprosy is spreading in

this country, it is desirable, in the inierest of

the public health, to obtain accurate informa-
tion on this point. The undersigned is engaged
in collecling statistics of all cases of lepiosy in

the United States, and he would ask members
of the profession to aid in this vrork by sending
a report of any case or cases tinder iheir observa-
tion, or coming within their knowledge. Please
give location, age, sex. and nationality of the

patient, and the form of the disease, — tuber-

cular or anaesthetic ; al?o any facts bearing upon
the question of contagion and heredity. Address
Dr. Prince A. iMorrow, 66 West 40ih Street,

New York.

WANTED. — The addresses of makers of

small Dynamos suitable for a college

laboratory. Address, T. S., Box 71, Gambler,
Ohio.

I
WILL ASSIST in photographic or optical
laboratory in return for experience and con-

venience of perfecting original appliances. Ad-
dress E. C. Owen, care of Gibson & Simpson,
gj Adelaide Street East, Toronto, Canada.

AN ANALYTICAL CHEMIST is open to
an engagement in mining, metallurgy,

calico-printing, and bleaching, or as research
chemist in alkali manufacture. Address
"Alkali," care of Scienxe.

CHEMIST. — A young man of twenty-
three, lately a special student of chemistry

in ihe Scientific Department of Rulgers Col-
lege, desires a position as assistant in some
chemical works. Address, B. G. D., 526 Cherry
Ft, Elizabeth, N.J.

TEACHING.—A young man desires a posi-
tion to teach the Natural Sciences, Botany

in particular, in a High or Norfnal School or
Institute. Can also teach first Latin and Ger-
man. Best of references given. Address " E,"
care of Science.

A GRADUATE OF THE JOHNS HOP-
KINS UNIVERSITY desires a position as

teacher of physical science. Specialty, chem-
istry, for which he refers to Prof. Rem.sen by
permission. Address B. H. H., care of Science.

WANTED.—To correspond with concholo-
gists in America, especially in California,

with a view to exchange. Many British land,
fresh water, and marine duplicates ; some for-

eign. Address Mrs. FALLOON, Long Ashton
Vicarage, Bristol, England.

TEACHER OF NATURAL .SCIENCE.—
A young lady desires a position as a

teacher of Natural Sciences, especially Chem-
istry and Physics. One year's experience. Testi-
monials given. Address Miss J. S., No. 31, N.
Hanover St , Carlifle, Pa.

A YOUNG MAN, unacquainted in this city,

desires to get the address of a teacher in

mechanical and architect nral drawing. K.
Paulsen, 1S5 Sth St., South Brooklyn.

MATHEMATICS AND MODERN LAN-
GUAGES. — Wanted, a teacher to

teach Mathematics and Modern Languages.
Place must be filled before Jan. S.— Carl A. Har-
strom, Vinelancl Preparatory School, Peekskill,

N.Y.

COLLEGE ALUMNI AND PHYSI-
CIANS. — The American Academy of

Medicine is endeavoring to make as complete a
list as possible of the Alumni of Literary Col-
leges, in the United States and Canada, who
have received the degree of M.D. All recipi-

ents of both degrees, literary and medical, are
requested to forward their names at once to Dr.
R. J. Dunglison, Secretary, 814 N. l6th Street,
Philadelphia, Pa.

AYOUNG MAN can have lucrative engage-
ment, not only a fixed salary, but accord-

ing to his work accomplished in travelling for

Science. A personal interview invited.

N. D. C. HODGES,
47 Lafayette Place, New York.

A YOUNG SCOTCHMAN desires an ap-
pointment in America. Three years in

English Government Office. Good references.
Address "Jack" care J. Lawson & Coy, 17
Princes St., Aberdeen, Scotland.

PHYSIOLOGY AND HYGIENE. — A
Fellow of the Mass. Med. Society, Mem-

ber of the Suffolk District Medical Society, and
former Assistant Editor of The Annals of
Gynrecology, desires a position as instructor in

Physiology and Hygiene. Address " N, '' 47
Lafayette Place, N!Y. City.

MECHANICIAN.—An optician and maker
of instruments of precision of experience

would be glad of a position where his skill

would be valued in connection with some higher
educational institution. Address G. J., care of

Science, 47 Lafayette Place, New York.

SCIENCE-TE.ACHING. — A specialist in

science- teaching, physics, chemistry, and
physiography desires an eng.agement, preferably
in a high or a normal school. Is well known as

an author of several popular text-books. Ad-
dress X., care of Scien'CE.
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GREATEST SPEED Qtl RECORD !

T. W. Osboi
single miiiut
Clxampion Ma

100,000

Daily

Users.

G. A. M'-Biide wrote 139 worils In a single
minnte, ,Bliti<lfoJde<i, Ihtis in eacU ease
proving the falsity of many of the state-
ments of onr competitors.

For full and correct account of above test, address

THE AMERICAN WRITING MACHINE CO..

aARTFORD, CO?«?«.

BRANCH OFFICES :-237 Broadway, N. Y.

;

14 W.4th Street. Cincinnati, O.; 1003 Arch
Street, Philadelphia.

Beginning Monday, Jan. 6, 1890, we shall

have on sale extensive assortments in the sev-

eral departments of Silks, Velvets, Woolens,

Laces, and Linens, at prices carefully revised

during the annual Stock-taking.

JAMES McCREERY & CO.

BROADWAY AND ELEVENTH STREET,

NEW YORK.

Physical Apparatus.

Electrical Apparatus.

Chemical Apparatus.

For Schools and Colleges.

Write for Eslimates,

JAMES W. QUEEN & CO.,
924 Chestnut St., Philadelphia.

H. Wunderlicli & Co.,

868 BROADWAY,
NE'W VORK,

Invite special attention to their latest

importations of Modern Etchings, En-

gravings, Brown's Carbon Photographs

and VVatercolor Paintings, also to their

large collection of Rare English Mezzo-

tints, Fancy Subjects by Bartolozzi,

old Line Engravings, and Original

Works by Rembrandt, Durer, and other

old masters.

IMPROVED OIL LIGHT

MAGIC LANTERNS.
Also Lime and Electric Light Apparatus, and

mechanical, plain, and fine colored views.

J. B. COLT & CO., Manufacturers,

No. i6 Beekman Street, New York.

THE HIGHEST AWARD OF A GOLD MEDAL
at the PARIS EXPOSITION was secured by the

REMINGTON
STANDARD TYPEWRITER,

which has been for FIFTEEN YEARS THE STANDARD,
and Embraces the Latest and Highest Achievements of Inventive Skill.

mitr^yvs^mK^ & BENEDICT, 327 BROADWAY, NEW YORK.

CHANCE FOR ALL I
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Amateur
Send for

han 40 yea

E.&H.'IV^^ "^"«
591 Broad Aia^T- ,

Manufacturers and Importers* ^.^

PHOTOGRAPHIC INSTRUMENTS
^Apparatus and Supplies of ever'

description. Sole proprietors

the Patent Detective, Fairy Nov
el, and Bicycle Cameras, and th
Celebrated Stanley Dry Plates.

Outfits in great variety, from Sg.oo upward.
Catalogue or call and examine E^^Mor
.rs established in this line of b

ifactured solely by

RUSSIA CEMENT CO.
CIOLCESTER, MASS.

Send 10c and dealers' card who
doesn't keep It m stock, for aample.

To Enjoy a Cup of Perfect
Tea- A TRIAL ORDER of ?i^i

pounds of Fine Tea, either Oolong. Ja-

pan, Imperial, Gunpowder, Young Hy-
son, Mixed, English Breakfast or Sun
Sun Chop, sent by mail on receipt of

S3. 00. Be particularand state what kind
of Tea you want. Greatest iodueement
e\ er offered to get orders for our ccle-

, Coffees and Babliipr Powder. For full partieu-
THE GREAT AMERICAN TEA CO,

89. 31 aad 33 Vesey St., New York.

WALKER PRIZES IN NATURAL HISTORY.
The Boston Societv of Natural History offers a first

prize of from S6o to Sioo, and a second prize cf S50, for

the best memoir, in English, on one of the following sub-
jects : I. On the Adaptive Resemblances of Plants in

DifEerent Natural Orders. 2. On the Processes Involved
in the Production of Soils. Memoirs must be handed to

the Secretary before April 15th, i8go. Prizes will not be
awarded unless the papers are deemed of adequate merit.

For further particulars apply to

J. WALTER FEWKES, Secretary'.

Boston, Mass., Dec. i8th, 1889.

PATENTS.
The greater part of my fees may be paid on allow-

ance of U. S. applications undertaken before March
1st, 1890. A somewhat similar arrangement may be
made with regard to Foreign Patents, for which I

have lately lmpro7ed my facilities. WM. H. BAB-
COCK, Attorneyat-Law and Solicitor of Patents, 513

Seventh St., Washington, D.C. P.O. Box 2S20. For-
merly Assistant Examiner in U.S. Patent Office.

Thirteen years^ practice.

Old and Rare Books.

One Thousand Dollar Prize !

THE AMERICAN SECULAR UNION offer a prize
of ONE THOUSAND DOLLARS for the best essay,
treatise, or manual, to aid teachers in our Public
Schools in instructing children in the purest prin-
ciples of morality without inculcating religious doc-
trines. For particulars apply to E. B. WESTBROOK,
PHILADELPHIA, Nov. 1889. 1707 Oxford St.

Readers of Science
Corresponding with or visiting Advertisers

will confer a great favor by mentioning the paper.

Catalogue No. 29 nearly ready. Will contain

many scarce works pertaining to Natural His-

tory, Americana, out of print books, as a whole,

interesting.

A. S. CLARK,
34 Park Row, New York City.

OLD BOOKS. Catalogue No. 6 Now Ready. Part

. Americana. Part II. Natural History.
S. H. CHADBOURNE,

Old Books and Magazines,
57 Warren St., Roxbury, Mass

JACK NUMBERS and complete sets of leading Mag
azines. Rates low. AM. MAG. EXCHANGE
Schoharie, N.Y.
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AN IMPROVED STEAM-DRIVEN FAN.

The accompanying illustration shows a new design of fan

driven direct by a vertical steam engine, making a compact and
direct-acting piece of machinery. There is no question but that

the direct attached engine affords far superior advantages in fan

propulsion, there being no slipping or wearing of belts, the rate of

speed being easily increased or diminished as occasion requires,

perfect control of the fan as to starting and stopping instantly be-

The engine shown is for either high or low pressure steam, and
runs with very little friction, as it has balanced valves. It is made
in sizes ranging from two to fifty horse-power where high-pressure

steam is used.

By reference to the engraving, it will be noted that while doing

its work, the engine acts as a brace to the blower, the base of

which is made of the best angle steel. The amount of bearing

surface also deserves comment, being one of the engine's strong

points, considering its compact build. In a one-hundred-inch fan

||
il

l| .J
/" -Os
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STEAM-DRIVEN FAN.

ing secured. Where economy of space is an object this combina-

tion possesses great advantages, as but little more room than that

taken up by the fan itself is required, which is less than that used

with a pulley and belt. In some makes of fans with direct attached

engines the engine has been attached so as to leave no space be-

tween it and the blower, but where perfectly noiseless action is im-

perative, some space should be left. And when the fan is required

for continuous use, the latter is the more satisfactory plan.

the shaft is three inches and a quarter in diameter, and the bear-

ings are fifteen inches and three-quarters long.

There can hardly be a doubt that the great variety of uses to

which blowers may be readily adapted was never realized in the

earlier periods of their manufacture; but when one reviews the

substantial growth each year in this one branch of the manufact-

uring business alone, it is no marvel that neither pains nor expense

are spared to produce patterns which in design, durability, and
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construction are abreast of the times, and fully satisfy tfie rapidly

increasing demand for them.

In order to be a complete success, a direct driven fan should

possess high speed, ability to run continuously, and oft-times in the

midst of considerable dust, without the engineer's attention at any

regular time. These qualities seem to be fully secured in the fan

shown, which is made by the Buffalo Forge Company of Buffalo,

N.Y.

CLARK UNIVERSITY.'

We are here to mark in a simple way, as befits its dignity, a

rare event, which we hope and pray may prove not only the most

important in the history of this favored city, bvt of forever grow-

ing significance for our state and nation, for culture and humanity.

Located, with great forethought, in a city whose culture ensures

that enlighted public sentiment so needful in maintaining the high-

est possible academic standards ; in a city whose wealth and good

will, we trust, are as fair a promise as can anywhere be given or

asked of that perpetual increase of revenue now required by the

rapid progress of science ; in a city central among the best colleges

of the East, whose work we wish not only to supplement but to

stimulate, whose higher interests we hope to serve, and whose

good will and active co-operation we invite
;
governed by trustees

of eminence in the nation as well as in the state, who ask no sec-

tarian and no political questions of their appointees, whose influ-

ence without and whose counsels within are of inestimable and

well appreciated value ; consecrating ourselves to the toil of science

at an hour so peculiarly critical and so opportune in the university

development of the country,— I must believe that not only every

intelligent inhabitant of Worcester, but every unbiased friend of

higher education everywhere, will wish to add to our already un-

expectedly large endowment of public and private good will at

home and abroad, his and her hearty, ungrudging, and reiterated

God-speed.

Just because, instead of the easy and wasteful task of repeating

what is already well done about us, we strive to take the inevitable

next step, and to be the first, if we can, upon the higher plane
;

because we must study not only to utilize all available experience

wherever we can, but to be wisely bold in innovations wherever we

must ; because there will be indifference and misconception from

friends who do not see all the importance of our work at first
; be-

cause there are difficulties inherent in the very nature of that work

itself as great as the work is needed, — we must go slowly and

surely, establishing but few departments at first, and when they

are made the best possible, adding new and most related ones as

fast as we can find the men and money to support them. We
must prolong the formative period of foundation, and must each

and every one realize well that we are just entering upon years of

unremitting toil, in which patience and hope will be tempered with

trial. But our cause is itself an inspiration, for it is in the current

of all good tendencies in higher education ; and of the ultimate

success of what is this day begun, there is not a shadow of doubt

or of fear.

Our history begins more than twenty years ago, in the plans of

a reticent and sagacious man, whose leave we cannot here await

to speak of, who in affluence maintains the simple and regular

mode of life inbred in the plain New England home of his boyhood,

— plans that have steadily grown with his forture, and that have been

followed and encouraged with an eager and growing interest, which

extended to even minor items, by the devoted companion of his life.

Besides a large fund already placed to our account, he has given

his experience and unremitting daily care, worth to us large sums

in economies, and resulting in well-appointed buildings, and a

solidity of materials and a thoroughness of workmanship which I

believe are without a parallel of their cost and kind in the country.

Not only in the multifarious work of the university office, its methods

of estimates, orders, book-keeping, of individual accountability for

all books, apparatus, supplies, and furniture, but in the larger ques-

tions of university polity without and effective administration with-

in ; in the definition of duty for each officer, the strict subordina-

tion and the concentration of authority and responsibility sure to

J Address delivered by President G. Stanley Hall at the opening of Clark Univer-

sity, Worcester, Mass., on Oct. 2, 1889.

appeal to all who have the instinct of discipline, and which are ex-

ceptionally needful where the life of science is to be so free, and

the policy so independent ; in the express exemption, too, of all in-

structors who can sustain the ardor of research from excessive

teaching and examination, in the appointment of assistants in a

way to keep each member of the staff at his best work and to avoid

the too common and wasteful practice in American universities of

letting four-thousand-dollar men do four-hundred-dollar work, in

the ample equipment of each department, that no force be lost on

inferior tools,— in all these and many other respects, the ideal of

our founder has been to make everywhere an independent applica-

tion of the simplest and severest but also the largest principles of

business economy.

As business absorbs more and more of the talent and energy of

the world, its considerations more and more pervading if not sub-

ordinating, whether for better or worse, not only the arts, the

school, the press, but all departments of church and state, making

peace and war, cities or deserts, so science is slowly pervading and

profoundly modifying literature, philosophy, education, religion,

and every domain of culture. Both at their best have dangers, and

are severe schools of integrity. The directness, simplicity, cer-

tainty, and absorption in work so characteristic of both, are setting

new fashions in manners, and even in morals, and bringing man
into closer contact with the world as it is. Both are binding the

universe together into new unities and imposing a discipline ever

severer for body and mind. When their work, purified of deceit

and error, is finished, the period of history we now call modern
will be rounded to completeness, culture will have abandoned

much useless luggage, the chasm between instruction and educa-

tion will be less disastrous, and all the highest and most sacred of

human ideals will not be lost or dimmed, but will become nearer

and more real.

When one who has graduated with highest honors from this

rigorous school of business, after spending eight years of travel

abroad studying the means by which knowledge and culture— the

most precious riches of the race— are increased and transmitted,

and finding no reason why our country, which so excels in busi-

ness, should be content with the second best in science, devotes to

its services not only his fortune at the end of his life, but also years

yet full of exceptional and unabated energy, we see in such a fact

not only the normal, complete, if you please, post-graduate ethical

maturity of an individual business life, but also a type and promise

of what wealth now seems likely to do for higher education in

America. It is no marvel that our foundation has already been so

often, so conspicuously, and so favorably noted in authoritative

ways and places in an European land, where, if monarchy should

yield to a republic, university culture could not penetrate its peo-

ple as it now does. It is thus a more typical and vital product of

the national life at its best than are foundations made by state or

church in which to train their servants. In thus giving his fortune

to a single highest end as sagaciously and actively as he has ac-

quired it, may our founder find a new completeness of life in age,

which Cicero did not know, and taste " all the joy that lies in a

full self-sacrifice."

The very word " science," especially when used in its relation to

business, is too often degraded by cheap graduates who are just

fit to look after established industrial processes, but are useless if

competition finds or needs new and better ones ; who certify to

analyses of commercial products that good chemists know are im-

possible ; who, if international competition in manufactures were

more free, would give place to better trained, perhaps German, ex-

perts still faster than they are doing ; who in criminal, medical^

and patent-law suits often have the address to carry judge and

jury against far better chemists, but who have no conception of

the higher quality and more rigorous methods of their own sci-

ence ; who make chemistry, physics, and geology mercenary, culi-

nary, the servants instead of the masters of industrial progress

and the very " life-springs of all the arts of peace or war." This

evil, although so great and common that even the best men in

other professions too rarely see the high ideal culture-power of real

science, is yet only incidental and temporary.

A good illustration of the high and normal technological value of

pure science is at hand in dyeing, one of the most scientific among
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the many and increasing chemical industries. England furnishes

nearly all the raw, formerly valueless, material for coal-tar colors,

out of which Germany made most of the seventeen and a half mil-

lion dollars' worth manufactured in 1880. England bought back
a large fraction of the colored goods, and Germany made the

profits, because she could furnish the best training in pure chem-
istry. It is for this reason that she is driving other countries out

of the field in other leading chemical industries. The great facto-

ries there employ from two or three to more than a score each of

good, and often the best, university-trained chemists, at large sala-

ries, and the best of these spend a good part of their time in origi-

nal research in the factory laboratories. -The prospect of these

lucrative careers has had very much to do in filling the chemical

laboratories of the universities with hundreds of students, and the

German government (best that of Prussia) has met the demand by
erecting and equipping new and sometimes magnificent laborato-

ries at nearly all of her universities. New artificial processes of

making organic products of commerce have freed thousands of

acres of land where they were formerly grown, and have made new
industries and often impaired old ones. Many professors of chem-
istry make large outside incomes. Nearly all are sanguine, some
even declare, that before very long leading drugs, and even food,

that will equal if not actually excel nature's products, will be made
artificially. The leading professor in one of the largest chemical

laboratories of Germany told me in substance that he no longer

went after outside technical work, but now made it a virtue to wait

for it to seek him ; and it has been strongly urged that even the

government should take steps to prevent the migration of German
chemists to the universities of other countries, lest Germany lose

her pre-eminence in chemical industries.

This remarkable contact of the marvellous new business-life and
energy of Germany, particularly of North Germany (which in both

suddenness and vigor equals any of the wonderful developments in

this country), with staid and tranquil academic ways, has had
some marked reverberations, and given new direction and impetus

to other studies in some other departments where it is not' directly

felt. It has led to the erection and equipment by the government
of great technological schools, and has shown to business men and
employers that no course in the sciences which underlie tech-

nology can be too advanced, prolonged, or severe to be practical.

Where ought the value and significance of such a training be bet-

ter appreciated than here in the land of Fulton, Morse, Bell, and
Edison ?

There are, however, eminent chemists in Germany, and many
more in surrounding European countries, who deplore what they

call the irruption of the technical spirit into the universities. They
fear the proximity of the factory and the patent office to the uni-

versity laboratory has narrowed the field of view and made meth-

. ods of research relatively less severe ; they complain that in their

teaching they must hasten over inorganic chemistry, neglecting all

the other elements for the carbon compounds, and that there

are almost no inorganic chemists in Germany ; that in choosing

between several substances inviting research, one of which prom-
ises great commercial value and the other none, strict scientific im-

partiality is lost ; that in the eagerness for practical results, prob-

lems are attempted too complex for the present methods of experi-

menters, who are trying to " eat soup with a fork," as one sadly

told me, and that thus, while published researches are more nu-

merous they are less thorough, and have introduced many formulae

that neither prove nor agree, so that much work now accepted must
be done over again and far more thoroughly ; that even Liebig set

a bad example in this respect, and that many new products, of

which university chemists boast, are so inferior to those of nature

as to be really adulteration.

What I have tried to illustrate mainly in the field of one science

is more or less true under changed ways and degrees in the sphere

of others. The sciences are also at the very heart of modern med-
ical studies. Biology explores the laws of life, upon which not

only these studies but human health, welfare, and modern concep-

tions of man and his place in nature, so fundamentally rest. The
law of the specific energy of nerves, e.g., which Helmholtz says

equals in importance the Newtonian law of gravity, and more than

anything else made physiology the science which has had so large

a share in raising the medical profession in Germany to a position

in the intellectual world such as it never had before, doing for it

in some degree what chemistry has done for dyeing; and even
instruments like the ophthalmoscope, which almost created a de-
partment of medical practice, or the spectroscope, now indispensa-
ble in tlie Bessemer process, in sugar refining, in wine and color- dye
tests, the detection of photographic sensibilators, in the custom-
house, and in two important forms of medical diagnosis, — all

these, to cut short a long list of both epoch-making laws and im-
portant instruments, are the direct products of whole-souled devo-
tion to unremunerative scientific research.

It is hard for medical students to realize that they cannot under-
stand hygiene, forensic medicine, pharmacology, and toxicology
without a rigorous drill in chemistry ; that they must know physics
to understand the diagnostic and therapeutic use of electricity,

ophthalmology, otology, the mechanism of the bones, muscles, cir-

culation, etc. ; that zoology is needed to teach sound philosophic
thought, generic facts about the laws of life, health, reproduction,
and disease. These, and sometimes also sciences like mineralogy,
anthropology, and psychology, are required in Europe, with much
more rigor than is common with us, of every medical student.

Thus doctors, like technologists, cannot know too much pure sci-

ence. An eminent medical practitioner in Europe compares young
physicians who slight the basal sciences of their profession and
pass on to the clinical, therapeutic, and practical parts, to young
men who grow prematurely old and sterile. The phrase of Hip-
pocrates, " God-like is the physician who is also a philosopher," is

still more true and good in its larger, more modern, and looser

translation, viz., exalted is the physician who knows not only the
most approved methods of practice, but also the pure sciences

which underlie and determine both the dignity and the value of his

profession.

Medical instruction, on the one hand, must select as its founda-
tion those sciences and those parts of the sciences most useful in

meeting man's great enemy, disease. It needs far more anat-

omy than physics, and little mathematics, astronomy, or geology.
Technical instruction, on the other hand, is and must be so organ-
ized as to reflect the state of industry. It properly lays more
stress upon chemistry, with its many applications, than upon biol-

ogy, which has far fewer ; more upon electricity than upon molec-
ular physics ; and more upon organic than inorganic chemistry.
The university, which is entirely distinct from and higher than any
form of technical or professional instruction can be, should represent
the state of science per se. It should be strong in those fields

where science is highly developed, and should pay less attention to

other departments of knowledge which have not reached the scien-

tific stage. It should be financially and morally able to disregard

practical application as well as numbers of students. It should be
a laboratory of the highest possible human development in those

lines where educational values are the criterion of what is taught
or not taught, and the increase of knowledge and its diffusion

among the few fit should be its ideal. As another puts it, " The
more and better books, apparatus, collections, and teachers, and
the fewer but more promising students, the better the work." In
Europe, besides its duty to science, the university must not fail of

its practical duty to furnish to the state good teachers, preachers,

doctors, advocates, engineers, and technologists of various kinds.

Here a university can, if it chooses, do still better, and devote itself

exclusively to the pure sciences. These once understood, their ap-

plications are relatively easy and quickly learned. The university

must thus stand above, subordinate, and fructify the practical

spirit, or the latter will languish for want of science to apply.

The important facts that are both certain and exact, and the

completely verified laws, or well ordered, welded cohesion of

thought that approach such mental continuity as makes firm, com-
pactly woven intellectual or cerebral tissue, are so precious in our
distracted and unsettled age, that it is no marvel that impartial

laymen in all walks of life are comhig to regard modern science in

its pure high form as not only the greatest achievement of the race

thus far, but also as carrying in it the greatest though not yet well-

developed culture power of the world, not only for knowledge but

also for feeling and conduct. It is of this power that universities

are the peculiar organs ; to them is now committed the highest in-
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terests of man ; from ihem and from science now come the light

and advancement of the world. They became and remained the

asylums of free thought and conviction when Rome and all other

privileged orders declined, and their germs were brought and pi-

ously and early planted on these shores by our fathers. The term

is not only " the noblest in the vocabulary of science," but univer-

sities are the chief nurseries of talent, where is kept alive the holy

fervor of investigation that in its passion for truth is fearless of

consequences, and has never been more truly and loftily ideal than

now, when its objects of study are often most crassly material. It

is-their quality more than any thing else that determines not only

the status of the medical and all technological professions, but also

whether the legal profession is formal, narrow, mercenary, and un-

learned, as it seems now in danger of becoming in Germany
;
be-

cause even the German universities, despite their great pre-emi-

nence in all other respects, are by general consent of the most

competent Germans themselves relatively weak in those depart-

ments which underlie the practice of law, or broadly based on his-

tory and social or economic science, informed in administrative ex-

perience, and culminating in judicial talent and statesmanship.

Universities largely determine whether a land is cursed by a fac-

tious, superstitious, half-cultured clergy, or blessed by ministers of

divine truth, who understand and believe the doctrines they teach
;

who attract and enlarge the most learned, and penetrate the life of

the poor and ignorant, quickening, comforting, and informing in a

way worthy the Great Teacher himself, and making their profes-

sion as it should be—the noblest of human callings.

Compared with our material progress, we are not only making

no progress, but are falling behind in higher education. It has

been estimated that but five per cent of the practising physicians

of this country have had a liberal education, and that sixty per

cent of our medical schools require practically no preliminary train-

ing whatever for admission, while European laws require a uni-

versity training for every doctor before he can practice. Again,

we apply science with great skill, but create or advance it very

little indeed. Should the supply of European science, which now
so promptly finds its way here and fertilizes and stimulates to more

or less hopeful reaction our best scholars, and upon which we live

as upon charity, be cut off by some great war or otherwise, the un-

balanced and short-sighted utilitarian tendencies now too prevalent

here would tend toward the same stagnation and routine which

similar tendencies, unchecked, long ago wrought out in China.

We all most heartily believe in and respect technical and applied

science and all grades of industrial education, but these are as

much out of place in a truly academic university as money-changers

were in the temple of the Most High.

But yet the fact that these and other evils and difficulties are now
so widely seen and so deeply felt, that endowments for higher

education seem now the order of the day, that the larg'est single

endowment in this country has already so effectively begun so

many reforms in scarcely more than a decade in Baltimore ; that

churchmen, statesmen, and business men now need only to see

their own interests in a way a little larger and broader, as they are

now tending to do, to co-operate more actively than they ever have

done in strengthening our best foundations, — such considerations

sustain the larger and more hopeful view that our country is al-

ready beginning to rise above the respectable and complacent

mediocrity still its curse in every domain of culture, and will show
that democracy can produce — as it must or decline — the very

highest type of men as its leaders. The university problem seems

to be fairly upon us. We now need men in our chairs whose
minds have got into independent motion, who are authorities and

not echoes, who have the high moral qualities of plain and simple

living and self-sacrificing devotion to truth, and who show to this

community and the country the spectacle of men absorbed in and

living only for pure science and high scholarship, and are not mere

place-holders or sterile routine pedagogues, and all needed material

support is sure to come.

A word so characteristic here that it might stand upon our very

seal, is " concentration." Of this, our founder, in declining to

scatter his resources among the countless calls from individuals,

institutions, and causes, from excellent to vicious, and refusing us

as yet, in the one work he has setoout to accomplish, no needed

thing, sets an example. We have selected a small but closely re-

lated group of five departments, and shall at first focus all our

means and care to make these five the best possible. Neither the

historical origin nor the term " university " have any thing to do

with completeness of the field of knowledge. The word originally

designated simply a corporation with peculiar privileges, and
peculiarly independent to do what it chose. We choose to assert

the same privilege of election for ourselves that other institutions

allow their students, and offer the latter in choosing their subjects

a larger option between institutions. The continental habit of

inter-universily migration, also, on the part of students, if once

adopted here, would no doubt stimulate institutions no less than it

has stimulated competing departments in the same university.

Our plan in this respect implies a specialization as imperatively

needed for the advanced students as it would, we admit, be un-

fortunate for students still in the disciplinary collegiate stage. If

our elementary schools are inferior to the best in Europe, and if

our fitting schools are behind the French Lycee, the German
gymnasium, and the great English schools, it is our universities

that are comparatively by far the weakest part of our national sys-

tem. The best of these best know that fifty or one hundred in-

structors cannot do the work of three hundred and fifty ; that they

cannot hope at present to rival European governments which erect

single University buildings costing nearly four million dollars each,

as at Berlin and Vienna, nor equal the clinical opportunities of

large European cities with poorer populations and more concen-

trated hospital Systems. Our strongest universities are far too

feeble to do justice to all the departments, old and new, which they

undertake. Our institutions are also too uniform ; the small and

weak ones try to copy every new departure of the stronger ones,

as the latter copy the far stronger institutions in Europe. If the

best of them would do work of real university grade, should they

specialize among the fields of academic culture, doing well what

they do, but not attempting to do every thing, the American sys-

tem might yet come to represent 'the highest educational needs of

the country. In contrast with the present ideal of horizontal expan-

sion and the waste of unnecessary duplication, we believe our de-

parture will be as useful as it is new.

Again, concentration is now the master word of education. In

no country has the amount of individual information been so great,

the range of intelligence so wide, the number of studies attempted

by young men in colleges and universities so large for the time

and labor given to each, the plea for liberal and general, as distinct

from special and exclusive-studies, been so strong. This is well,

for general knowledge is the best soil for any kind of eminence or

culture to spring from, and because power, though best applied on

a small surface, is best developed over a large one, and not in

brains educated, as it were, in spots. More than this, our utilitarian

ideal of general knowledge is far more akin to that of Hippias, who
would make his own clothes and shoes, cook his own food, etc., or

to that of Diderot, who would learn all trades, than to the noble

Greek ideal of the symmetrical all-sided development of all the

powers of body and mind. The more general knowledge the

better; but every thing must shoot together in the brain. In the

figure of Ritcher, the sulphur, saltpetre, and charcoal must find

each other, or the man makes no powder. The brain must be

trained to bring all that is in it to a sharp focus withoiit dispersive

fringes. The natural instinct of every ambitious youth is to excel

;

to do, or make, or know something better than any one else, to be

an authority ; to surpass all others, if only in the most accuminated

speciality. Learning thus what true mental freedom is, he is more

docile in all other directions.

If it be extravagant to say that no minds are so feeble that they

cannot excel, if they concentrate all their energies upon a point

sufficiently small, nothing is more true than that the greatest pow-

ers fail if too much is attempted. This is not only a wise instinct

that makes for economy, but, in the parliamentary committee-

rooins, in corporation meetings, in the court room, in business, in

science, in the sick-chamber, the modern world in nearly every de-

partment is now really governed by experts, — by men who have

attained the mastery that comes by concentration. The young
man who has had the invaluable training of abandoning himself to

a long experimental research upon some very special but happily-
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chosen point was typically illustrated in a man I knew. With the

-dignity and sense of finality of the American senior' year quick

within him, his first teacher in Germany told him to study experi-

mentally one of the score of muscles of a frog's leg. He feared

loss and limitation in trying to focus all his energies upon so small

and insignificant an object. The mild dissipation of too general

culture, the love of freedom and frequent change, aided by a taste

for breezy philosophic romancing, almost diverted him from the

frog's leg. But as he progressed he found that he must know in a

tnore minute and practical way than before— in a way that made
previous knowledge seem unreal— certain definite points in elec-

tricity, chemistry, mechanics, physiology, etc., and bring them to

bear in fruitful relation to each other. As the experiments pro-

ceeded through the winter, the history of previous views upon the

subject were studied and understood as never before, and broader

biological relations gradually seen. The summer, and yet another

year, were passed upon this tiny muscle, for he had seen that its

laws and structure are fundamentally the same in frogs and men,

that just such contractile tissue has done all the work man has ac-

complished in the world, that muscles are the only organ of the

will. Thus, as the work went on, many of the mysteries of the

universe seemed to centre in his theme ; in fact, in the presence

and study of this minute object of nature he had passed from the

attitude of Peter Bell, of whom the poet says,

" A cowslip by the river's brim

A yellow cowslip was to him,

And it was nothing more,"

'up to the standpoint of the seer who " plucked a flower from the

<;rannied wall," and realized that could he but understand what it

was, " root and all, and all in all, he would know what God and

man is." Even if my friend had contributed nothing in the shape

of discovery to the great temple of science, he had felt the omne
tutupimchcm of nature's organic unity, he had felt the profound

and, religious conviction that the world is lawful to the core ; he

had experienced what a truly liberal education, in the modern as

distinct from the mediseval sense, really is. We may term it non-

professional specialization.

Perhaps the most thorough and comprehensive government re-

ports ever made in any language are those of the English parlia-

mentary commissioners on endowments. The first of these occu-

pied nearly nineteen years, and fills nearly two-score heavy folio

volumes. In all, about twenty thousand foundations, new and
centuries old, large and small, devoted to a vast variety of uses,

good and questionable, were reported. The conclusions drawn
from this field of experience, which is far richer and wider in Eng-
land than elsewhere, was, that, of all the great popular charities,

higher education has proven safest, wisest, and best, and that for

two chief reason : first, because the superior integrity and ability

•of the guardians who consented to administer such funds, the in-

telligence and grateful appreciation of those aided by them, and
the strong public interest and resulting publicity, all three com-
bined to hold them perpetually truest to the purpose and spirit of

the founders ; and secondly, because in improving higher education,

all other good causes are most effectively aided. The church can in

no other way be more fundamentally served than by providing a

still better training for her ministers and missionaries. Charity for

hospitals and almshouses is holy, Christ-like work, but to provide

a better training for physicians and economists, teaches the world

to see and shun the causes of sickness and poverty. Sympathy
must always tenderly help the feeblest and even the defective

classes, but to help the strongest in the struggle for existence, is to

help not them alone, but all others within their influence.

Of all the many ways of supporting the higher education, indi-

vidual aid to deserving and meritorious students is one of the most
approved. In the University of Leipzic, e.g., four hundred and

seven distinct funds can aid eight hundred aud forty-nine students.

Of these funds, the oldest was established in 1325, and they are

increasing in number, more new ones having been given between
1880 and 1885 than in any entire decade before. In size they

range from thirty-five thousand to fifty dollars ; in Berlin, from one

hundred and forty thousand to one of less than forty dollars. In

cases where conditions are specified, the most frequent limitation is

to students from a certain locality, and next, to those of a certain

family. By the older founders students of theology were more
often preferred, but the more recent funds are for medicine, law,
philology, and pure science; and a fund of over two hundred
thousand lately given the University of Marburg is for advanced
students in those sciences which underlie medicine. These funds
are often given, named for, held, and sometimes awarded by
churches or their pastors, magistrates, heads of fitting schools,

boards of education, representatives of prominent families, for stu-

dents of their name, the donor himself or herself, individual pro-
fessors, etc., subject of course to satisfying the university exami-
ners. Many are tenable for one, more for three, and some for five

and six years. The funds must be invested with pupilary security,

and with interest commonly less than four per cent. In Cambric'ge
and Oxford provision is made for nearly one thousand fellows and
eight hundred scholars, not to mention the exhibitions at Oxford.

The fellowships are more lucrative, and are designed for more ad-
vanced men than are provided for in the German universities, the

fellows aiding the master in internal administration. In England,
besides the religious and other founders, as in Germany, the great

historic industrial and mercantile corporations provide many of the

fellowships and scholarships, particularly those of the sixteenth

and seventeenth centuries ; and they are granted by bishops, cu-

rates, heads of business corporations, masters of the great schools,

heads or fellows of colleges. In France, where these foun-

dations were swept away by the Revolution, stipends and bursaries

are provided annually by the government. New appropriations for

the most advanced students of all was the secret of the remarkable

Ecole Pratique des Hautes Etudes, founded in 1868, of which a

recent report just printed for the Exposition says, condensing its

substance, that its purpose has always been to foster scientific zeal

with no shade of temporal interest, that it restored the almost ob-

literated idea of higher education, gave unity to scientific interests

throughout France, and made her feel the scholarly desiderata of

the age ; made young professors not only well instructed, but

trained in good methods ; that, although its profound researches

are not manifest to the public, it has given a more scientific charac-

ter to all the faculties, and rendered a service to the state out of all

proportion to its cost. In France individuals co-operate with the

state in this work.

Has there ever been devised a form of memorial to, and bearing

the names of, husbands, wives, children, or parents, by which even

the smallest funds could be bestowed in a way more lastingly ex-

pressive of the individuality, spirit, and the special lines of interest

of the donor, more worthy the dead and more helpful to the high-

est ends of life? Since the first endowment of research in the

Athenian porch and grove, thousands and thousands of donations

of this sort have borne tangible witness to the sentiment so often

and vividly taught by Plato, that, in all the world, there is no ob-

ject more worthy of reverence, love, and service than eugenic, eu-

peptic, well-bred, gifted young men, for in them is the hope of the

world.

The more advanced our standards are to be, the fewer will be

our students, and the more expensive their needed outfit of books

and apparatus. If we divide our running expenses only by the

number of students our present fellowships and scholarships allow

us to receive out of our two hundred and fifty, applicants, the

amount we spent per student, the first year, will probably be with-

out a parallel. Besides this, for a number of students with impor-

tant researches on hand, we are expending hundreds of dollars

each for their individual needs, and should be glad to do so for

more as good men. The best students very often graduate with

empty pockets, but with their zeal and power at its best, and when

an extra year or two would make a great difference in their entire

career. Also, as the field of knowledge grows more complex, the

economy of energy needed for concentration is impossible without

the leisure secured by comfortable support.

Connected with all the protection, exemptions, and privileges so

dearly prized and tenaciously clung to by the mediseval universi-

ties, there have always been dangers, sometimes grave and not yet

entirely obviated. The new charity is often popularly called a sci-

ence as well as a virtue. Its axiom is that no man has a right to

give doles to beggars without satisfying himself personally or

through some agency to that end that his gift will do good and not
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harm to the recipient. History, and I "may add personal observa-

tion, shows that the same general law holds true to some extent in

universities. I believe they should not award fellowships to men
fresh from college (save in the very rarest cases), unless they were

able to guide and direct as well as to follow their work in every de-

tail. A fellow should be encouraged and stimulated by a daily

and familiar intercourse with the professors. His methods, read-

ing, and researches should be kept at their best, and the entire re-

sources of the institution should be a soil for his most rapid and

helpful growth. Students thus served, even if their gratitude does

not prompt them, as in some late instances in Germany, to study,

revive and try to conform with piety to the ideal of ancient and al-

most forgotten donors, whose provisions they enjoyed, will not be

lacking in appreciation. To appoint a man to use such funds in

electing among undergraduate courses, or to take his chances

among the confusing multifarious subjects offered in foreign insti-

tutions is, I believe, in most cases of small utility, and in some

cases that I know, positively harmful. May the methods of exclu-

sion we are studying be so effective that neither our precious funds

nor the precious energy of our instructors be wasted upon the idle,

stupid, or unworthy students, now too often exposed in vain for

four years to the contagion of knowledge.'

"Education used to be a question for ladies and for schoolmas-

ters," said a French statesman last spring, but it is now not only

a question of state, on which the support of all great institu-

tions depends, but the great question into which all others issue if

profoundly discussed or studied. So greatly do republics need the

whole power of education, and so serious is their struggle for ex-

istence against ignorance and its attendant evils, that it has well

been said that the problem whether this form of government be

permanent is at bottom a question of education. But monarchies

are no less dependent upon the education of their leaders and ser-

vants. In his famous address declaring that if Germany was ever

to be free and strong, it must be by becoming the chief educa-

tional state of Europe, must realize the pl'atonic republic in which

the education of its youth was the highest care of the rulers, Fichte

laid down the policy which has been one of the chief causes of the

wonderful development of that country. Moreover, evolution,

which shows that even life itself is but the education of proto-

plasm, cells, and tissues, that the play-instinct in children and the

love of culture in adults not only measure the superfluous individ-

ual energy over and above that required by the processes neces-

sary to life, but are perhaps largely the same, also makes it plain

that the hunger for more and larger education of life is but the

struggle of talent to the full maturity and leadership which is its

right.

For myself, I have no stronger wish or resolve than that, in the

peculiarly arduous labors I expect, I may never forget that this in-

stitution should be a means to these high purposes, and not degen-

erate to an end in itself : and may it be as true of our graduates

to remotest time, as it is of us in a unique way and degree to-day,

that we could not love Clark University so much, loved we not sci-

ence and education more.

HEALTH MATTERS.

The Influenza.

A SINGULAR characteristic of the present epidemic of influenza

is its delay in visiting the British Isles. It seems to have been

rampant in Paris and in Germany for some time before it crossed

the channel, and victims are claimed for Boston even before the

existence of the disease in England was acknowledged. This

naturally raises the question whether it is a disease really brought

from a distance. Is it anything more than the general prevalence

of catarrhal affections, of colds and coughs, which the time of year,

and the remarkably unsettled weather we have lately experienced,

make readily explicable without any foreign importation .' Indeed,

is influenza, after all, anything more than a severe form of the

fashionable complaint of the season ?

To answer the last question first, and so to put it by, there can

be little doubt that influenza is a distinct, specific affection, and not

a mere modification of the common cold.

The symptoms, the history of the disease, and its distribution,

all justify us in treating it as a distinct and specific disease, which
when it is prevalent will rarely be mistaken, though, with regard to

isolated and sporadic cases, difficulties of diagnosis may arise.

About its nature, or its affinities with other diseases, it is unne-

cessary to speculate. It will be sufficient to inquire what its re-

corded history in the past justifies us in expecting as to its behav-

ior in the future. There are few cases in which history proves so

important an element in the scientific conception of a disease as it

does in that of influenza. For hardly any disease shows a more
marked tendency to occur in epidemics— that is, in outbreaks

strictly limited in point of time. After long intervals of inaction or

apparent death, it springs up again. Its chronology is very re-

markable. Though probably occurring in Europe from very early

times, it first emerged as a definitely known historical epidemic in

the year 1510. Since then, more than 100 general European epi-

demics have been recorded, besides nearly as many more limited to^

certain localities. Many of them have in their origin and progress

exhibited the type to which that of the present year seems to con-

form. We need not go further back than the great epidemic of

1782, first traceable in Russia, though there believed to have been

derived from Asia. In St. Petersburg, on January 2, coincidently

with a remarkable rise of temperature from 35° F. below freezing

to 5'^ above, 40,000 persons are said to have been simultaneously

taken ill. Thence the disease spread over the Continent, where
one-half of the inhabitants were supposed to have been affected,

and reached England in May. It was a remarkable feature in this

epidemic that two fleets which left Portsmouth about the same
time were attacked by influenza at sea about the same day, though

they had no communication with each other or with the shore.

There were many epidemics in the first half of this century ; and

the most important of them showed a similar course and geo-

graphical distribution. In 1830 started a formidable epidemic, the

origin of which is referred to China, but which at aU events by the

end of the year had invaded Russia, and broke out in Petersburg

in January, 1831. Germany and France were overrun m the spring,

and by June it had reached England. Again, two years later, in

January, 1833, there was an outbreak in Russia, which spread to

Germany and France successively, and on April 3, the first cases

of influenza were seen in that metropolis :
" all London," in Wat-

son's words, "being smitten with it on that and the following day."

On this same fateful day Watson records that a ship approaching

the Devonshire coast was suddenly smitten with influenza, and

within half an hour forty men .were ill. In 1836 another epidemic

appeared in Russia; and in January, 1837, Berlin and London

were almost simultaneously attacked. Ten years later, in 1847,

the last great epidemic raged.
'

Many interesting points are suggested by this historical retro-

spect. What is'the meaning of the westward spread of influenza,

of cholera, and other diseases .' Is it a universal law ? To this

it must be said that it is by no means the universal law, even with

influenza, which has spread through other parts of the world in

every kind of direction, but it does seem to hold good for Europe,

at least in the northern parts. The significance of this law, as of

the intermittent appearance of influenza, probably is that this is in

Europe not an indigenous disease, but one imported from Asia.

Possibly we may some day track it to its original home in the East,

as the old plague and the modern cholera have been traced.

As regards, however, the European distribution of influenza, it

has often been thought to depend upon the prevalence of easterly

and north-easterly winds. There are many reasons for thinking

that the contagium of this disease is borne through the air by winds

rather than by human intercourse. One reason for thinking so is

that it does not appear to travel along the lines of human com-

munications, and, as is seen in the infection of ships at sea, is

capable of making considerable leaps. The mode of transmission,

too, would explain the remarkable facts noticed above of the sud-

den outbreak of the disease in certain places, and its attacking so

many people simultaneously, which could hardly be the case if

the infection had to be transmitted from one person to another.

Another important question, and one certain to be often asked,

is suggested by the last ; namely, whether influenza is contagious.

During former epidemics great care was taken to collect the ex-
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perience of the profession on this point, and its difficulty is shown

by the fact that opinions were much divided.

The constancy of type of influenza, the mode of its transmission,

its independence of climatic and seasonal conditions, all suggest

that its cause is " specific," — that is, having the properties of

growth and multiplication which belong to a living thing.

Whether the disease affects the lower animals is not absolutely

certain, but the human epidemic has often been preceded or ac-

companied by an epidemic among horses of a very similar disease.

It is pretty well known that such a disease is now prevalent among
horses in London.

It is important that there should be observed and recorded dur-

ing the present outbreak, as carefully as the great demands at such

a period upon the time and strength of practitioners will permit,

'the cases they are called to. There are some especial points upon

which more light is needed. Any observations which bear upon
the accompanying insomnia, or upon the question of contagious-

ness should be noted with precision. The questions of relapse, of

recurrence, of remission, of second attacks after complete recovery

from a first attack, should all receive further elucidation from the

present outbreak. The duration of the epidemic in different local-

ities, its behavior with reference to climatic changes, the direction

and force of the winds, etc., merit close attention. It can scarcely

'be doubted that the poison is a microphyte multiplying in the air,

and yet there is reaspn to believe that it sometimes travels, and

that not slowly, against the course of the winds. It will be inter-

esting to learn whether the " influence" was encountered by our

European "squadron of evolution " in its voyage across the Atlan-

tic. We have heard that a rrionth ago cases occurred on a steamer

crossing the Pacific Ocean from Japan to San Francisco.

There has been a somewhat greater variation in the symptoms
in different cases than is ordinarily encountered in most acute dis-

eases dependent upon recognized specific poisons, although very

possibly it may prove that these may be classified under two heads.

It is desirable to note how far the present cases of influenza re-

semble and wherein they differ from dengue.

It must, of course, be borne in mind that the mild, moist, open,

variable season which has thus far prevailed, predisposes to ca-

tarrhal troubles ; and again that a prostrating affection like this " in-

fluenza" brings as an accompaniment or sequel to the weak, bron-

chitis and pneumonia. It is, on the other hand, remarkable that in

not a few of the severest cases of " influenza " lately encountered,

catarrhal affections of the mucous membranes have been very

slight.

NOTES AND NEWS.
During the past summer, at the Agricultural Experiment Sta-

tion of Cornell University, investigations have been made on the

general subject of the deterioration of farm yard manure, in three

main directions ; namely, (i) What loss does horse-manure suffer

when thrown out in a pile unsheltered from the weather ? (2)

What loss does mixed farm-yard manure suffer when piled in a

close pile so that fermentation is very slow ; but without protection

from rainfall .? (3) Is there an appreciable loss of valuable matter

when manure simply dries without fermentation ? The results of

one season's trial seemed to show that horse-manure thrown in a

loose pile and subjected to the action of the elements will lose

nearly one-half of its valuable fertilizing constituents in the course

of six months ; that mixed horse and cow manure in a compact

mass, and so placed that all water falling upon it quickly runs

through and off, is subjected to a considerable, though not so

great a loss, and that no appreciable loss takes place when manure

simply dries. Professor Shelton, from the results of somewhat

similar experiments carried on at the Kansas Agricultural Experi-

ment Station, concludes as follows :
" The moral which the experi-

ment plainly emphasizes is, that, farm-yard manures must be

hauled to the field in the spring; otherwise the loss of manure is

sure to be very great, the waste in the course of six months

amounting to fully one-half the gross manure and nearly forty per

cent of the nitrogen that it contained." To show that a large

number of the farmers in the State are uninformed in this matter,

or at least not sufficiently alive to its importance to take proper

care of their manure, Mr. I. P. Roberts and Mr. Henry H. Wing,

who had charge of the investigation, have had engravings made of

photographs of two actual "farm steadings " as they were found

to exist, early last spring. These show particularly the watery,

miry condition of the yards and the heaps of manure under the

eaves. These are not isolated cases, but are fairly representative

of a large number of similar views that were taken in one day in

the course of a not very extended walk in a single locality, and

that a dairy district. From what they have seen from car windows
in their journeys through the State, much the same condition of

things prevails generally.

— In a recent paper on zoogeography, in Humboldt, as condensed

in Nature, Dr. Lampert states that a good many wolves are still

captured in the east and west provinces of Germany, e.g., about

fifty annually in Lorraine. In France, 701 wolves were destroyed

in 1887 ; in Norway, only 15. It is estimated that in Russia the

yearly loss in domestic animals through wolves is over ten million

dollars, and the loss of game from the same cause, over thirty-five

million. The German mole swarms apparently, in the neighbor-

hood of Aschersleben, where 97,519 individuals were taken last

year, and rewards amounting to nearly five hundred dollars were

paid. In great part of Germany, however (Upper and Lower

Bavaria, East and West Prussia), it is not met with. Mecklenberg

and Pomerania are its northern limits at present. The beaver is

nearly extinct in Germany, but a new settlement of thirty individu-

als was recently discovered at Regenwehrsberg, not far from

Shbnebeck, on the Elbe. A recent catalogue of diurnal birds of

prey in Switzerland (by Drs. Studer and Fatio) gives thirty-two

species. The disappearance of the golden vulture is here notewor-

thy. Early in this century it was met with in all parts of the Al-

pine chain ; whereas now, only a very few individuals survive on

the inaccessible heights of the Central Alps.

— An interesting inquiry into prehistoric textiles has been re-

cently made by Herr Buschan. As stated in Nature, he examined

tissues with regard to the raw material used, to their distribution

in prehistoric Germany, to their mode of production, and to their

alteration by lying in the ground. With certain chemical re-agents

he was able to distinguish the various fibres, though much altered.

The oldest tissues of Germany (as we now know it) come from the

peat-finds of the northern bronze period. On the other hand,

some articles of bone found in caves of Bavarian Franks, and evi-

dently instruments for weaving or netting (bodkins, knitting nee-

dles, etc.), show that already in the Neolithic period textiles were

made. The art of felting probably preceded that of weaving.

Herr Buschan sums up his results as follows : (i)in the prehistoric

times of Germany, wool (mostly sheep's) and flax were made into

webs, but no hemp ; (2) the use of wool preceded that of flax
; (3)

the wool used was always dark
; (4) most of the stuffs were of the

nature of huckaback (not smooth)
; (5) the textiles have, on the

whole, changed but little in course of time. The author has

some interesting observations on the oldest kinds of loom. The

pile-builders on the Pfaflfiker, Niederwyl, and Boden Lakes were

busy weavers ; and they knew how to work flax fibres not only

into coarse lace, fish-nets, or mats, but into such finer article as

fringes, coverlets, embroidery, and hair-nets.

— A point of great importance for the progress of Western

science in the Chinese Empire is whether it should be taught in the

Chinese or in a foreign language. The subject has been frequently

discussed, and quite recently the opinions of a large number of

men most prominently engaged in the education of Chinese were

collected and published in a Shanghai magazine, the Chinese Re-

corder. The editor says that nine-tenths of these authorities are

of opinion that the Chinese language is sufficient for all purposes

in teaching Western science. One gentleman states that Chinese

students can only be taught science in their own language, and

that the long time necessary for them to acquire English for this

purpose is wasted; another says that " science must be planted in

the Chinese language in order to its permanent growth and de-

velopment ;
" a third sees no reason why the vernacular should not

be enough to allow the Chinese student to attain the very highest

proficiency in Western science, although he admits that there is at

present a want of teachers and text-books. Professor Oliver of

the Imperial University at Pekin says he has never found English
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necessary, but has always taught in Chinese. Professor Russell of

the same institution iinds Chinese sufficient for popular astronomy.

On the other hand, Mr. Tenney says that it can only be for the

most popular views of science that the vernacular is sufficient. " It

is impossible," he says, " for scholars who are ignorant of any

European language to attain any such excellence in modern sciences

as to enable them to bear comparison with the finished mathemati-

cal and scientific scholars of Europe and America." Thus, he con-

tinues, as a medium of thought, any Western language is incom-

parably superior to Chinese in precision and clearness ; the student

acquainted with a foreign language has a vast field of collateral

thought open to him which does not and never will exist in Chinese,

and he can keep abreast of the times, which the Chinese student

who must depend on translations cannot do. The relation of the

Chinese student " to the world of thought is analogous to that of a

blind and deaf person in the West, whose only sources of knowl-

edge are the few and slowly increasing volumes of raised-typp

letters which make up the libraries of the blind." As has been

said, however, the weight of opinion is against Mr. Tenney.

— The special board of engineers appointed by the Secretary of

War to examine and report upon the most available point on the

Gulf coast west of the Mississippi for a deep-water harbor have

selected Galveston. Their report is now before Congress. The
expense of improving Galveston harbor so as to fulfil the require-

ments is estimated at $6,200,000.

— It is generally recommended that cows at pasture in the sum-
mer should have a supplementary grain ration, and a large number
of the more progressive farmers pursue this practice with an evi-

dent belief that it is profitable. In the absence of data as to the

value of this practipe it was deemed worth while to conduct, as

carefully as might be, a somewhat extended experiment intended

to afford, if possible, some light on the point in question. To this

end a trial was instituted at the Cornell Agricultural Station, and
conducted by I. P. Roberts and H. H. Wing. The experiment was
made with six cows, selected from the University herd, making
two lots mated in pairs, as nearly alike as was possible It age,

breeding, time since calving, yield of milk, and time to next calv-

ing. The conclusion reached as the result of the experiment is,

that, while all the data so far go to show that it did not pay to give

cows on good pasture a supplementary grain ration, yet there is

not as yet sufficient data to warrant recommending those who
follow this practice to give it up. So far as results in butter are

concerned, they are so close as to be almost identical. It is quite

possible that the milk yield may have been more influenced by the
" milking habit^' of the cows than by the grain fed. By milking

habit is meant the tendency that different cows have to milk for a

longer or shorter period after calving. All the cows used in the

experiment had been in milk for a considerable period, four of

them about five months, and the other two considerably longer. It

is not only possible but quite probable that these last two were
more influenced by the individual tendency to " run dry " than by
the extra grain feed in the ration. Several conditions arose during

the course of the experiment that may or may not have influenced

the results ; and while in a certain sense they might be considered

as foreign to the real discussion of the result, it seems worth while

to mention them in this connection, (i) The rain-fall at Ithaca in

the growing season of 1889 was phenomenal, especially in the

months of June and July, the amounts in inches being as follows :

June, 6.74 ; July, 6.73 ; August, 3.32 ; September, 2.57, while the

average for the past 11 years has been June, 3.52; July, 3.95;
August, 3.02 ; September, 2.44, and during the time of the experi-

ment, June 8 to September 21, rain fell on forty-nine days. The'
pastures remained green, fresh, and luxuriant throughout the whole
season. The grass, almost entirely blue-grass, grew continuously

;

but, owing to the gravelly character of the soil, the grass did not

become soft and watery, as often happens in soils that are natu-

rally more moist. Perhaps had there been the usual midsummer
drought with its accompaniment of parched pastures, the results

from the supplementary grain ration would have been more
marked. (2) A striking feature of the experiment was the large

increase in the percentage of fat in the milk of lot 2 during the

period from Aug. 4 to Sept. 7 inclusive, and a similar slight in-

crease in the milk of lot i for the same period. This period coin-

cided almost exactly with the period of least rainfall and highest

temperature of the whole summer. From Aug. 5 to Sept. 5 in-

clusive, there was but one rain of any considerable amount, witb

some half dozen light showers on various intervening dates. Thus
in the only time during the whole course of the experiment in^

which the conditions approached those of an ordinary season, there

seemed to be the greatest effect from the grain ration. (3) An-
other peculiarity that seems to be traced to climatic conditions

was seen in the last two weeks of the experiment. Beginning on

Sept. 6, more or less rain fell on every day but one till the close of

the experiment on the 21st. During this period the weather was
almost continually cloudy and what may be expressively termed

"raw." From Sept. 7 to 21, the percentage of fat in the milk of

lot I fell from 4.47 to 4.10, or nine per cent, while the fat in the

milk of lot 2 in the same period, decreased from 5.77 to 4.61, or

twenty per cent. (4) In view of the fact that a citizen of a neigh-

boring State has been imprisoned for selling milk that was below

the legal standard of twelve per cent of solids, it seems worth

while to state that while, when the average analysis for three days,

is taken into account, the milk in this experiment was far above

the required standard, yet there was one day when the milk fron>

one lot fell below the legal requirement of 12 per cent total solids,

and several others on which the percentage of total solids came
dangerously near the " dead line." Had a sample been taken on

that day by the Stateauthorities the experimenters would have been

liable to conviction under the law, and to a fine of not more than

two hundred dollars and to imprisonment for not more than six

months. It seems that no law can be just that fixes an arbitrary

standard for the purity of milk which may depend upon the results

of a single analysis.

— Cocoa-nut butter is now being made at Mannheim, and, ac-

cording to the American Consul there, the demand for it is steadily

increasing. The method of manufacture was discovered by Dr.

Schlunk, a practical chemist at Ludwigshafen. Liebig and Fre-

senius knew the value of cocoa-nut oil or fat, but did not succeed

in producing it as a substitute for butter. The new butter is of a
clear whitish color, melts at from 26° to 28° C, and contains

0.0008 per cent water, 0.006 per cent mineral stuffs, and 99.9932
per cent fat. At present it is chiefly used in hospitals and other

State institutions, but it is also rapidly finding its way into houses

or homes where people are too poor to buy butter. The working

classes are taking to it instead of the oleomargarines, against

which so much has been said during the last two or three years.

— In a recent number of Humboldt, as quoted in Nature, Herr
Fischer-Sigwart describes the ways of a snake, Tropidonotiis tessel-

latiis, which he kept in his terrarium in Zurich. It was fond of

basking in the sun on the top of a laurel, from which it climbed

easily to a high cherry-tree fixed against a wall, its night quarters.

Sometimes, after lying still for hours, it would hasten down into a

small pond (about four square yards surface) containing gold-fish,

and hide itself for a long time, quite under water, behind some
stone, or plants, the tongue constantly playing. When a fish came
near, the snake would make a dart at its belly. Often missing, it

would lose patience, and swim after the fishes, driving them into

some corner, where it at length seized one in the middle of the

belly, and carried it to land, much as a dog would a piece of wood.
Curiously, the fish, after being seized, became quite still and stiff,

as if dead. If one then liberated it, the skin of the belly was seen,

to be quite uninjured, and the fish readily swam away in the water.

The author thinks the snake has a hypnotic influence on its prey

(and he had observed similar effects with a ringed snake). It

would otherwise be very difficult for the snake to retain hold of a

wriggling fish. The snake usually carried off the fish some dis-

tance to a safe corner, to devour it in peace.

— The International Marine Conference' at Washington con-

cluded its labors with the end. of the year. Tne work it has done,

though not so much as had been anticipated, will be of value to

the merchant marine of all maritime nations. The chief work of

the conference related to the rules of the road at sea and the pre-

vention of collisions. One important reform recommended is uni-

formity in the buoyage system in all parts of the world, and others
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relate to uniformity in surveying laws ; in the reporting, marking,

and removing of dangerous wrecks, derelicts, and other obstruc-

tions to navigation ; and in the transmission of weather signals and

storm warnings. This, we trust, is only the first of a series of

similar conferences.

— The November meeting of the Chicago Institute of Education

was quite a lively affair in comparison with the usual solemnity of

the occasion, as we learn from Intelligence. The paper was by

Fernando Sanford of the Englewood High School on the " Disci-

plinary Value of Scientific Study." It was a well-knitted plea for

the genuine study of science, and for the formation of the habits of

seeing and stating propositions that the actual study of nature pro-

duces. It deprecated the usual text-book study of science as un-

worthy of a place in any respectable school. The paper laid con-

siderable stress on the idea that every pupil should interrogate

nature for himself and find his own answers ; that every subject

should be taught by investigating it as if nothing had before been

known about it. The president, Mr. Rowland, wanted to put in a few

words which he thought it possible the audience would not wish to

remember more than three minutes, and he hoped they would not.

Nevertheless, he wanted to say, that, while it was a charming paper,

possibly the best one on the subject he ever heard or read, he did not

believe in its doctrine at all. He did not believe that it is so neces-

sary or so advantageous for children to handle the actual objects,

to make so many experiments, to verify so many statements. The
proposition that school children should investigate departments of

science as if nothing had previously been known about them, and
that the science learned from text-books is worthless, struck him
as absurd. The other day he visited a school in which the pupils

were studying a squirrel. He listened to their discovery of the

number of toes it had, the way its joints bent, etc., etc. After all,

what good did it do them .' What did they learn about the squir-

rel that they did not know before .' If children had got to study

science just as if the world had already learned nothing, where is

the blessing of living in this nineteenth century .'' of inheriting the

accumulated intelligence of the ages? He didn't believe we should

throw away all that past generations have discovered ; in other

words, all our books, and start our pupils in the study of nature

where the human race began. He believed he had as clear and

complete an idea of a camel before he ever saw one as he had

afterwards. Talk about pupils proving that a floating body will

displace its own weight of the fluid ! What for.? He never

proved it or saw it proved. Yet he knew it, knew it as absolutely

as if he had performed the experiment a hundred times. He
didn't believe there ever was a time when he didn't know it. And
so of the great mass of facts and principles which the paper would

require to be taught inductively. Life is too short for us to in-

dulge so freely in the time-wasting process of induction. He
didn't believe in it. Let the pupil have the full benefit of his in-

heritance, and start with the present instead of with the beginning

of time. And besides, man himself is the important element in

this world. He and his institutions are more worth studying than

all the rest beside. He would much rather study man than the

rocks or the trees. It would be a misfortune if the advice of the

paper were followed in our schools.

— The endeavor to establish a botanic garden in the City of

Montreal, three years ago, though it met with great opposition at

the time, says Garden and Forest, is likely to be realized at no dis-

tant day, though the original plan has been greatly modified. For

some time past efforts have been directed toward the establish-

ment of a garden in connection with McGill University, and the

end has been so far attained that a portion of the grounds, em-

bracing somewhat more than three acres, has been set apart for

that purpose, the intention being to occupy eventually about six

acres. During the past season a pond for aquatic plants has been

constructed, and walks and beds have so far been laid out that

planting will begin with the opening of spring. There are already

in the grounds upward of one hundred native and exotic trees and

shrubs, besides a fair collection of herbaceous plants. These will

be added to from the native flora. There are also on hand several

hundred specimens raised from seed received from the Imperial

Botanic Gardens of St. Petersburg, and the Royal Gardens, Kew,

all of which have been raised and cared for in private grounds and
conservatories. Active efforts are being made for the construc-

tion of a conservatory, which it is hoped may be erected soon. It

is the intention to adapt the garden to the purposes of collegiate

work and the representation of the native flora, together with such
e.xolic species as may be hardy and prove otherwise desirable.

— According to the San Francisco Examiner, Mr. Adolph Sutro
is experimenting with cinchona-trees on his estate on the neighbor-
ing sea-coast. He hopes to acclimatize at least some of the varie-

ties from which quinine is produced ; and, if so, will doubtless be
more than repaid for his enterprise.

— The " flower festivals " of the Japanese are often referred to

without clear explanation of their number and character. As ex-

plained in Garden and Forest, five are annually celebrated. At
the New Year's feast, on the first day of the first month, the chief

plants used are bamboos, firs, Prumts Mume and Adonis Amu-
rensis. The first two are set by the house-door, and the others

are displayed in the living-room. At the second, or " girls' festi-

val," which is held on the third day of the third month. Primus
Persica is the favorite plant. At the third, or " boys' festival," on
the fifth day of the fifth month, one sees chiefly the shobu {Iris

lavigata); while at the fourth, or "ladies' festival," on the seventh

day of the seventh month, no flowers are favored, but songs are

written on bits of paper fastened to leafy stalks of bamboo and set

on high in the garden. The last feast occurs on the ninth day of

the ninth month, and then the chrysanthemum is honored by old

and young alike. These various celebrations have always been

held in accordance with the dates of the old national calendar ; but

now that the Gregorian calendar has been introduced, it is found

difficult to procure the proper plants on the proper day. The great

imperial feast in honor of the crysanthemum has no special time

set for it, but is held whenever the flowers in the Emperor's gar-

den are in most perfect condition.

— Those who have read of the Rauhe Haus at Horn, near Ham-
burg, Germany, that remarkable and unique institution of Im-

manuel Wichern, will recognize in it a prototype of that little

industrial community which more than two years ago was estab-

lished in Columbia County, New York, under the name, "The
Burnham Industrial Farm." The two are alike in purpose, in

spirit, and in the methods of training employed. Wichern s exper-

iment is, however, widely known, and its success has been demon-

strated in its beneficent results, while Burnham Farm is yet in its

infancy, unknown even to many of the good people of our own State.

The Burnham Industrial Farm, as described in The State Char-

ities Record, was organized to save boys who are tending toward

the criminal classes. The lack of proper classification or facilities

therefor in the reformatory institutions of the State, forcing the

boys committeed who have not yet become depraved or incorrigi-

ble into the companionship of those in whom criminal habits are

fully developed, was the condition which was strongest in urging

the establishment of a home like this, far removed from the city,

on a large farm in healthful surroundings, where these truant and

vagrant boys not yet incorrigible might be sent, might live under

good moral influences and have opportunity for the training of

hand and mind. The farm, formerly an old Shaker settlement,

comprises 580 acres of land, under a fairly good state of cultivation,

in a "region of pure air and lovely fields and forests." Lake

Oueechy bounds it on one side and the mountains look down upon

it. The farm is organized on the family plan. The cottages left

by the Shakers have become the home each of a group of boys.

The system of awards and punishments is that of Mettray. There

is a department of manual training for the boys where those show-

ing special aptness are taught full trades, and others prepared to

enter trades as advanced apprentices. Some will be taught farm-

ing, some gardening, and all, that labor is ennobling. The disci-

pline is firm yet kind, and each boy has some one interested in him

individually. There are no walls about the farm ; everything is

free and open. Though established less than three years ago there

are already good results to be seen. Fifty-two boys have been at

the farm, and of those more than twenty have, after a training of a

year or more, been sent back to their parents or to places found for

them, cured of bad tendencies.
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BOOK-REVIEWS.
Justice atid Jurisprudence : an Inquiry concerning the Consti-

tutional Limitations of the Thirteenth, Fourteenth, and Fif-
teenth Amendments. Philadelphia, Lippincott. 8°' $3.

This book disarms criticism by its purpose. It is an appeal by
" The Brotherhood of Liberty" in behalf of the lost civil rights of

the colored people in the United States. Equal civil rights were
supposed to have been legally conferred upon our colored citizens

by the amendments to the Constitution after the war, especially the

fourteenth, and by Senator Sumner's famous " civil rights bill,"

approved March i, 1875. Shortly after the war there followed a
general acquiescence, and many decisions by the minor courts, and
many statutes in the several States, practically enforcing, as far

as laws could do it, the equal civil rights of all citizens, without
regard " to color or previous condition of servitude."

The way these rights were lost, as far as their legal guaranties
are concerned, is soon told after they reached that "grave of

liberty," the Supreme Court of the United States. The main
points are these : The Constitution of Louisiana after the war pro-
vided that " all persons shall enjoy equal rights and privileges upon
any conveyance of a public character." A law was passed by that

State accordingly, similar to Senator Sumner's civil rights bill, mak-
ing it a fineable offence to exclude a colored person, for that rea-

son, from public accommodations. Mrs. De Cuir (colored) was
thus excluded from the white ladies' cabin of a steamboat, and re-

covered a judgment for $1,000, fine, therefor. The State courts

affirmed that judgment. But when the case came before the

Supreme Court of the United States it was reversed— and reversed

on a ground that has never ceased to be a surprise ; to wit, that

the law was " a regulation of interstate commerce, and, therefore,

to that extent, unconstitutional and void" {Hall v. De Cuir, 95 U.

S. Repts., 485, 1877). For the United States only have jurisdiction

over such commerce, and the States cann'ot regulate it.

The colored people and their friends were astounded at this de-

cision. They insisted that the State Constitution and laws thus

stricken down as void had nothing to do with commerce or prop-

erty, but were confined to acts in regard to persons and their

rights and protection. The two matters are disparate, like trying

to rneasure legal rights by pounds or miles. Like, for instance,

the demands upon Gov. Seward to return fugitive slaves because

they had carried off the calico on their backs.

But there is no appeal — but to the people — from a decision of

the Supreme Court, and so it was legally settled that a State could

practically do nothing to enforce the equal rights and privileges of

colored citizens, because commerce was king, and had to go on

just as it used to do when the Dred Scott decision was in force.

Still it was hoped that the United States courts would sustain

the United States civil rights law, and thus enable the general

government to do what the States could not, — protect all citizens

in their equal rights and privileges in public assemblies and con-

veyances. Five cases arising under this United States civil rights

law came before the United States Supreme Court and were de-

cided together in 1883. The court held that the Fourteenth

Amendment " is prohibitory upon the States only," and does not

authorize any direct legislation, " but only a correction " of State

legislation ;
" such as may be necessary and proper for counteract-

ing and redressing the effect of State laws or acts." Therefore

the United States civil rights laws were declared unconstitutional

and void. {The civil rights cases, U. S. R., 109, 3). The colored

people and their friends have never been able to adequately ex-

press their indignation over this decision. They held many meet-

ings for that purpose, and the book before us may be regarded as

their protest in good, solid, bound form. The points they make
were to a large extent presented most ably and indignantly in a

dissenting opinion by Mr. Associate Justice Harlan, in which he

lays aside ordinary judicial reserve, to tell the majority of the court

that, " The opinion in these cases proceeds, it seems to me, upon
grounds entirely too narrow and artificial. I cannot resist the

conclusion that the substance and spirit of the recent amendments
to the Constitution have been sacrificed by a subtle and ingenious

verbal criticism. . . . Constitutional provisions, adopted in the in-

terest of liberty, and for the purpose of securing, through national

legislation if need be, rights inhering in a state of freedom, and
belonging to American citizenship, have been so construed as to

defeat the ends the people desired to accomplish, which they at-

tempted to accomplish, and which they supposed they had ac-

complished, by changes in their fundamental law " {same case, p.
26).

The narrow, ingenious, and subtle criticism by which the Four-
teenth Amendment was defeated by this decision, is in limiting the

"provisions " of the amendment, all of which Congress is author-

ized to enforce, to the single negative and corrective provision over

the States, whereas the plain purpose and intention of the whole of

the provisions were to directly secure all citizens in ecjual rights ;

and to that end, and as a necessary incident only, the States are

also restricted from violating them by their own laws. The very

first one of the provisions places the whole subject within the juris-

diction of the United States, and then next follows the restraint

upon States from conflicting action. But the court does not

even quote in its opinion the first and main sentence and provision

of the amendment, and so leaves the power of Congress to be
limited and applied only to the correction of the States. " Never
was a conclusion more lame, impotent, and absurd !

" was the

outcry of the friends of liberty everywhere. Had Senator Sum-
ner been alive, this complete overthrow of the great object of his

later life would have broken his heart. Under that decision, of

course, the States will not do any thing, and the United States can-

not. The colored people are thus left with the empty name of
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"citizen," but neither State nor nation can legally do any thing to

give effective support to that proud title.

Such is the state of the law, the details of which are presented

and condemned, with great variety of illustration, in the present

volume. But the remedy does not seem to be presented with equal

clearness. The future of the colored race in America is indeed a

dark cloud. To us the only solution is the scientific one, and that

is only another name for the highest morality, justice, and human-
ity. We have said the only appeal from the Supreme Court is to

the people. To encourage such an appeal seems to be the main
object and effect of this book. It is sustained by the extraordinary

fact that every successful political party has had for its main pur-

pose the reversal of the decisions of that court. The old Republi-

can party of Jefferson came into power to reverse the decisions of

the United States courts sustaining the " Alien and Sedition laws."

The Democracy of Jackson came to, and did, reverse the Supreme
Court decisions in favor of the United States Bank. The Repub-
lican party of Lincoln came to reverse, and did reverse, the Dred
Scott and Fugitive Slave law decisions ; and the Republicans with

Grant, in imitation of Cromwell, actually took judges off and put

others on the supreme bench, until the court reversed its own
" legal tender " decisions. These are surprising instances, and
they may well encourage the colored people, by such appeals as the

present, to remind the people that the objects they sought to at-

tain by the war amendments to the Constitution, as Judge Harlan
declared, have been defeated by two unfortunate accidents in the

Supreme Court, which it is their bounden duty to remedy. It may just

now seem impossible to get a sufficient number of States to amend
the amendments. But it will soon become clear that there must
be some law on these subjects. The late slave States will do
nothing in their present mood. Both races are thus more and
more appealing to violence. The result will be that the law-abid-

ing elements, which placed those amendments in the Constitution,

must take up the work again and make them effective. Anarchy
and violence cannot be tolerated in any part of our country, and
the legal remedy can come only from the general government.

Then, again, we are often reminded that the problem of the

happy and beneficent adjustment and co-operation of the two races

cannot be solved by statutes only. Most true, but without some
solid law to fall back upon, the weaker race are practically re-

manded to slavery, and such is their present condition. The appeal

for justice should be heard, but to insure a favorable hearing, the

wise, prudent, virtuous, and industrious conduct of the colored

people themselves is also practically a necessary concomitant.

Without that, they will not find their old friends at the North
again, and of those friends they were never in greater need than now.
They are certainly right in their prayer for legal protection, for

some law, so plain that the Supreme Court cannot set it aside.

Unless this prayer is granted, the next appeals will be more and
more to violence ; and with a result that recalls perhaps the

darkest blot in Grecian history, which is told as follows : When
the Spartans were hard pushed in war, they called out the best of

their Helots to help them. The Helots responded, and were
promised their liberty for their services, which, it seems, turned

defeat to victory. They were ordered to repair to the temples [of

justice ? ] to receive their emancipation. They went, with banners

and garlands, but they never returned, " and," says the careful

historian, " no one ever knew by what means they were severally

dispatched" {^Thucydides 4, 80). The thought that some such

passage may be written about the loyal people of America, and

that it may be substantially true, is not a pleasant, but a probable

outlook from our present situation.

, That this publication should appear anonymously is a matter to

be regretted. The plain avowal of a public purpose by every

American citizen is his prerogative and duty. If he is a member of

the bar, it is still more a duty to relieve the country from an error

of the courts affecting grave public interests, by honestly and
frankly explaining the error, and indicating the remedy, as has been

attempted in this article. We have entirely too much unhealthy

private grumbling, and too many secret societies seeking to do

covertly what no American need to be ashamed of. We believe

that the colored people back of this movement would do better to

give their names, and apply to Congress, by proper petition, to

have the needful amendment to the Constitution submitted to the

States. That would clear the atmosphere, and bring the issue to

the front.

As to style and execution of this rather pretentious work, the

florid and eloquent language, with pages of interesting but re-

motely relevant quotations, are indications of the African exuber-

ance of rhetoric, about which, as a matter of taste, there is no
disputing. That should not conceal from any one the intense

earnestness, and the real ability, it often almost hides with the

flowers which were meant to adorn and attract. In the next

edition we suggest that the amendments, and the two decisions

mainly involved, be printed verbaihn, so that the reader can see

the issues without reference to other books, which few but lawyers

have at hand. T. B. Wakeman.

Thermodynamics, Heat-Motors, and Refrigerating Machines.
By De Volson Wood. New York, Wiley. 8". $4.

The fact that a third edition of this work has been called for

within a year of its first publication proves that Professor Wood
possesses the two essential qualifications of a successful text-book

maker, namely, a thorough knowledge (5f his subject, and the

happy faculty of imparting that knowledge to others without caus-

ing a waste of energy on their part in acquiring it. As Professor

Wood aptly remarks in the preface to the first edition of this work,

the " giant-like processes " of Rankine and the other founders of

the science " are not adapted to the wants of the average student."

Of course there is no royal road to learning for the student of any

branch of science, but many unnecessary obstructions have been

removed from the path of learners, in recent years, by the applica-

tion of scientific principles to the art of teaching ; and the applica-

tion of those principles to that art are well exemplified in the work
under consideration. It does not attempt to bring the subject

down to the comprehension of the average reader, but we think

the author has met with a fair share of success in endeavoring to

lead the student up, " by a more easy and uniformly graded path,"

to a thorough comprehension of the subject, while at the same
time familiarizing him with the way by a free use of illustrations,

exercises, historic references, and numerical examples.

In this revised and enlarged edition the treatment of the theo-

retical part of thermodynamics, including its application to the

steam engine, is mainly the same as in previous ones. Additions

have been made, since the first edition, on the following subjects :

the vapor engine, Sterling's engine, Ericsson's hot-air engine
;
gas,

naphtha, and ammonia engines ; the steam injector and pulsom-

eter, compressed air engines, the compressor, the steam turbine,

refrigerating machines, and the combustion of fuel. There has

also been added some miscellaneous matter in an addendum, be-

sides steam, ammonia, and other tables. The ammonia tables are

new, having been computed from formulas of the author.

Fuel and its Applications. E. J. Mills and F. J. RowAN (Vol. i

of Chemical Technology, ed. by C. E. Groves and W. Thorp).

Philadelphia, Blakiston, 8°. S7.50.

The fact that any great work must usually be the product of a

growth, rather than a single effort of however great a mind, is well

illustrated by the process of evolution which has produced this cy-

clopedia of chemical technology. Those who remember the earlier

editions of " Knapp's Technology," and who can compare its bulk

and its extent, to say nothing of the perfection and accuracy of the

editor's work, with its latest representative, just coming out under

the editorship of Messrs. Groves and Thorp, will be amazed at the

enormous extent to which the development of the chemical and re-

lated industries here treated of have expanded during the genera-

tion just past. The edition of Richardson and Ronalds illus-

trated the progress of a few years ; that of Richardson and Watts

presented another step in the path of improvement and growth,

and we now have a substantially new work in which the editors

have endeavored to give a fair synopsis of the facts and principles

of science, as applied in the chemical industries, that shall satisfy,

at least to a reasonable extent, the needs of the working chemist

and of the chemical engineer, — a new but most important func-

tionary in all great works,— and to give them a reference cyclo-

pedia of their respective arts.
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We have here the first part issued, a substantially bound and

closely printed volume of 800 pages, full of well chosen illustrations,

devoted entirely to the subject of fuel and its applications. A very

good table of contents and a remarkably good index, both of es-

sential importance in a work of this character, make it easy to find

what is wanted, and to appreciate the magnitude and value of the

work performed by the editors and writers. This volume is pre-

pared by Dr. E. J. Mills and Mr. F. J. Rowan, the latter the well

known engineer. It treats of the fuels, their chemical and physi-

cal characteristics, their sources, methods of exploiting, of prepa-

ration for their various applications, and their calorific value. The
apparatus and methods of use of the several classes of combusti-

bles, including the modern fuels, the mineral oils, and the gaseous

combustibles, are exhibited at length and in detail, and the forms

of apparatus employed in their utilization are illustrated. The
theory of heat and of the heating efficiency of combustibles is well

presented, and the methods of computation of heat developed and

of temperatures attained are illustrated by examples. The princi-

ples of chimney draught are considered at great length, and the

prevention of smoke,— a most important subject, especially in lo-

calities compelled to ^ubmit to the use of soft coals,— is well

treated.

The portions in which the heating of houses by hot water and
steam, and those in which the laws of heat-transmission are

studied, are perhaps the most satisfactory and valuable in the

book. These are matters which have rarely been as fully, and very

seldom if at all, as well treated as we here find them. The book
is worth its price for this part alone. Thirty pages are devoted to

the study of furnaces using solid fuels, and as many more to the

use of gas as fuel, including the theory and operation of the Sie-

mens furnace and its many relatives. The work concludes with a

very valuable examination of the practical effect of fuel, and in-

cludes very extensive and most admirably arranged tables of the

American as well as foreign coals, their composition, their heating

power, and their practical value as shown by experiment and use

under ordinary conditions of metallurgical and engineering work.

Taken as a whole, this is probably the best work on the fuels and

their use and applications that has ever yet been printed, and it

possesses the advantage, for American chemists and engineers,

that its contents are available for use in the United States as well

as in Europe ; and the special fuels of America are practically

as fully treated, and in as available a manner, as are those of the

transatlantic countries. This volume, if it may be taken as the in-

dex of usefulness for the whole cyclopedia, indicates that we may
fairly expect the work, as a whole, to become the standard work of

reference on its subjects, and to remain so for many years to come.
Cyclopedic works of this character have usually been found to

command a very large sale in this country, — witness the wonder-
ful sale of the Encyclopedia Britannica, — and this new cyclopedia,

if its sale is at all proportioned to its relative value, will find a

market sufficiently extensive to handsomely repay its proprietors

and contributors for their most admirable and conscientious labor.

AMONG THE PUBLISHERS.

The Open Court Publishing Company of Chicago announces
an authorized translation of M. Th. Ribot's " Psychology of Atten-

tion."

— Jefferson Davis's article on Andersonville, which the Confed-

erate leader is said to have withdrawn from the North American
Review because its editor insisted on certain changes, will appear

in Belford's Magazine. The Belford Company will also publish

Mr. Davis's " Short History of the Confederate States."

— D. Appleton & Company have ready the third edition of Da-
vid A. Wells's " Recent Economic Changes ;

" the second edition

of " The Ice Age of North America," by G. Frederick Wright

;

and new editions of " California of the South," by Lindley and
Widney ;

" The Florida of To-Day," by J. W. Davidson ; and of

the " Handbook of American Winter Resorts."

— The various aspects of sore throat are considered in an arti-

cle by Dr. J. M. Mills in the January number of Babyhood, which
describes a new apparatus for the treatment of tonsilitis. The di-

rections for gargling may also be new to many mothers of young;

children. Startling facts are given in Dr. Dorning's paper on
" The Administration of Opiates to Infants," which shows how
prevalent this pernicious practice is. The comparative advantages

and disadvantages of early music study for young children are dis-

cussed in another article, and there are useful hints for busy and
anxious young mothers in the departments of " Nursery Helps and
Novelties," " Nursery Problems " and " Mothers' Parliament."

— " Mr. Bryce's ' American Commonwealth ' is out of print in^

England," writes Mr. Smalley to the New York Tribune. " The
first edition in its three octavo volumes was of 1,500 copies, and is-

destined to become moderately scarce, for it is not likely to be re-

printed in its complete form. Messrs. Macmillan are just bringing

out a new and cheaper edition in two volumes, with the dangerous
chapter by Mr. Goodnow omitted, or, at least, not fully reprinted.

Mr. Oakey Hall has chosen to bring his action for libel against Mr.
Bryce and not against the publishers, but no firm would wish ta

reprint an alleged libel while an action was pending ; nor would
Mr. Bryce himself care to."

— Charles H. Kerr & Co. of Chicago have published a discus-

sion of the religious question by E. P. Powell, entitled " Liberty and
Life." The author, having been brought up a Calvinist, has beer»

led by the spirit of the age and his own investigations to renounce
his early faith, and now stands, with many others who have passed

through the same experience, on the ground of agnosticism. A
large part of his book is occupied with criticisms of the old theology,^

which are not always in the best spirit, and are ill calculated to-

win converts. The part of the work to which we turned with

most interest, however, is that in which he undertakes to tell us-

what the religion of the future will be ; but we failed to find any-

thing new or satisfactory. All supernatural beliefs, he thinks, will

be abandoned, and religion will consist mainly in cultivating our

own characters and promoting the material interests of society.

The book closes with one of those Utopian visions of what human
life will be a hundred years hence, which have lately become so-

fashionable, but which, we take leave to say, are neither interest-

ing nor edifying.

— We took up the Rev. William M. Campbell's " Footprints of

Christ," published by Funk & Wagnalls, in the hope of finding

something fresh in the author's conception of Christ's character

and work ; but in this we were disappointed. Mr. Campbell's

views are those now held by the mass of Protestant theologians,

according to which Christ is to be looked upon chiefly as a model
of moral perfection, absolutely free from sin, and exhibiting all the

virtues in their fulness ; while the old theory of the supernatural

being, or divine Logos, is hardly alluded to. From its own point

of view the book is fairly good. Mr. Campbell endeavors to trace

the various shades and lineaments of Christ's character, the spe-

cial excellences which at different times he exhibited ; and though

his views are largely traditional and his method uncritical, his

work is not without merit for moral instruction. We like in par-

ticular the stress he lays on the stronger and more rugged elements

in the character of Jesus, which preachers are apt to underestimate,

but which are really among his most prominent traits. But a per-

fect treatment of the subject requires a different method from that

of this book.

— The announcement is made of the change of title from Build-

ing to Architecture and Building by that well known weekly. In

making a change the desire has been to indicate more fully the

character of the paper than is signified by the name of Building.

Building has, especially of late years, devoted itself to the interest

of architecture as a profession, and while it has made itself valif-

able and interesting to builders, this interest has been rather from

the architectural side than otherwise. Yet the name has led many
to suppose that it was being published rather as a representative

of the builders than of the architects, and to overcome every pos-

sible misapprehension of this character in the future they have

adopted the present title as better representing the character of

the journal. Quite a change is made in the make-up. The two-

supplements that have heretofore been regular weekly features will

be omitted, and departments substituted for them. In place of
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the trade supplement will be given the department of " Industrial

Progress," which they purpose making a useful feature of future

issues. Recognizing that architecture, however artistic, is not pure

art, and that its practitioners cannot draw solely upon their innSr

consciousness for the development of their designs, but must re-

gard the demands of their clients for the latest improvements both

in structure and fittings, they propose in this department to place

before their readers new and valuable inventions, materials, and

-appliances as they are placed on the market, together with ap-

propriate notices of those valuable reference books, the trade

catalogues, as they appear. The " building news " will also ap-

pear in a regular department, and two new departments, " Archi-

tectural Engineering " and " Sanitary Engineering," will be given

careful attention.

— The first number of the third volume of The American Jour-

nal of Psychology (published ijow by Clark University at Worces-

ter, Mass.) is now in press, and will appear in January, 1890, and

succeeding numbers thereafter quarterly. The typography of the

journal has been changed and improved. A new department of

minor contributions has been added for briefer records of original

observation and research in laboratories and elsewhere, and for

historical chapters upon various phases of psychological science.

The digests and critical reviews of European literature, which have

before formed so important a feature of the journal, will be con-

tinued, and made as complete as possible. Their scope will also

be enlarged so as to include, besides the fields already represented,

the psychological parts of criminology and anthropology. The
editorial staff will be increased, and articles of unusual value and

interest are promised. The price remains five dollars per year.

The first and second volumes will also be furnished unbound at

'five dollars per volume till further notice.

— D. Appleton & Co. will publish immediately, " Around and

About South America," by Frank Vincent, who relates his experi-

ences of twenty months, made useful with maps and plans and

"fifty-four full-page illustrations ;
" An Epitome of Herbert Spencer's

Synthetic Philosophy," by F. Howard Collins, with preface by

Herbert Spencer; "James G. Birney and His Times," the genesis

of the Republican party, with some account of Abolition move-

ments in the South before 1828; and " The Religion of the Sem-
ites," in which the fundamental institutions are treated by Prof.

Robertson Smith, and the International Scientific Series will re-

ceive a new volume on " The Physiology of Bodily Exercise," by
Fernand Lagrange.

— Ginn & Company have just issued " An Elementary Treatise

on the Method of Least Squares," by George C. Comstock, pro-

fessor of astronomy in the University of Wisconsin and director of

the Washburn Observatory. This treatise has grown out of at-

tempts by the author to so present the subject to students that a

working knowledge based upon an appreciation of its principles

might be acquired with a moderate expenditure of time and labor.

Believing that the ultimate warrant for the legitimacy of the method
is to be found in the agreement between the observed distribution

•of residuals and the distribution represented by the error curve.

Professor Comstock has abandoned altogether the analytical

•demonstrations of the equation of that curve, and presents it as

-an empirical formula, representing the generalized experience of

-observers. The evidence in support of a formula of this kind is

cumulative, the few curves presented in illustration being con-

sidered as samples of the kind of evidence existing. Prominence

IS given to the distinction between accidental and systematic

errors, and the limitations which result from the difference between

these two classes of errors is insisted upon.

— The Ophthalmic Review begins its new volume with an

American editor. Dr. Edward Jackson of Philadelphia, who suc-

ceeds Dr. James Anderson of London. It will hereafter contain

original articles from American as well as English ophthalmic

surgeons ; with notices of all ophthalmological papers published

here or abroad, and full reviews of the more important of them.

The Review is now edited by J. B. Lawford, M.D., London ; Karl

•Grossman, Liverpool ; Priestley Smith. Birmingham ; John B.

Story, M.D., Dublin, and Edward Jackson, M.D., 215 South Seven-

teenth Street, Philadelphia, to whom all American communications

concerning editorial matters, copies of papers, books for review,

etc., should be addressed. The Review has hitherto devoted its

space almost entirely to English and foreign contributions. Its

success in this field has led the editors and publishers to increase

its scope by including an index of American articles on ophthal-

mological subjects, reviews of the most important papers, original

articles by well-known men, and reports of the meetings of the

American Ophthalmological Society, and the section on ophthal-

mology of the American Medical Association.

— Gebbie & Co., Philadelphia, have just published a book on

the drama, entitled " Players and Playwrights I Have Known : a

record of the English stage from 1840 to 1880," by John Coleman.

— Funk & Wagnalls, have published " The Patience of Hope
and Other Sermons, by the late Rev. Joseph H. Wright, with a

brief Sketch of his Life," edited by Oliver J. Thatcher, Professor

in the United Presbyterian Theological Seminary, Allegheny, Pa.

— The first number of Kate Field's Washington has made its

appearance. It is a " national independent review," will be pub-

lished every Wednesday, at Washington, and partakes largely of

the individuality of its talented editor. Four dollars per year, ten

cents per copy.

— The Belford Co. have in preparation " A New Encyclop£edia

of American Biography," intended to not merely cover the ground

usually occupied by such publications, but to make special men-
tion of the men and women who are doing the work and forming

the thought of our own time. Mr. James R. Gilmore (" Edmund
Kirke ") is the editor.

— Mr. Justin Winsor is engaged upon a biographical and his-

torical work to be entitled " Christopher Columbus : an examina-

tion of the historical and geographical conditions under which the

Western Continent was disclosed to Europe, with an inquiry into

the personal history of Cristoval Colon." Houghton, Mifflin & Co.

will be the publishers.

— Dr. J. E. Oliver, of Boston, well known as a careful and in-

telligent student of American history, has edfted, says the Boston

Transcript, " the diary of William Pynchon, of Salem, and his

book will be published at an early day. This diary was written

during the middle and later years of the eighteenth century, and

gives an accurate picture of Salem's social and political life in that

interesting period. It will be issued by the Riverside Press."

LETTERS TO THE EDITOR.
*,*Correspondents are requested io be as brie/ as possible. The writer's name is

in all cases required asproo/oy^ood faith.

The editor mill be glad to publish any queries consonant with the character of
the journal.

On request, twenty copies of the nu7nber containing his communication will be

furnished free to any correspondent.

What Dr. Flint has to Say about the Nicaragua Footprints.'

In replying to Dr. D. G. Brinton's article of Nov. 18, 1887,

issued by the American Philosophical Society, and republished in

1888 (No. 86) by the Philosophical Society of London, I entirely

overlooked Dr. Brinton's quotations of Pablo Levy as authoritative

for geological reference. I desire to correct the erroneous impres-

sions caused by Levy's geological idiosyncrasies.

The volcanic convulsions that modelled the existing features of

Nicaragua were acting in remote times only, in its south-western

part. The lakes occupying the old craters give no indications of

disturbance, while those of historical times have not changed the

contour of their surface, except in small effusions of lava. The

largest volcanoes are between Nindiri and Managua. The ash-

eruptions of Cosequina, on the north-western confines of Nicaragua,

have diminished in volume, and may be considered as extinct.

Monotombo, on the north-western shore of Lake Managua, has

had -various ash-eruptions, but its contour remains about the same

as when visited by the early Spaniards. Omotepe still keeps its

cone-like contour. The last eruption in 1883 was not accompanied

by trembling. Lava was thrown out near the old crater on the

' Extracts from a letter of Dr. Earl Flint of Revas, Nicaragua, to Hilbome T.

Cresson of Philadelphia.
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eastern slope, doing but little damage, however, as it was some
distance from the town on that side. The ashes injured the crops

on the eastern slope, and also those about Rivas. Smoke con-

tinued about three years in interrupted emissions, with violent

rumbling, but no trembling of the earth. Like Monotombo, it is

out of the axial line of the older and extinct volcanoes which lie

between them and the primitive Cordilleras. If a line be drawn
from Omotepe to Tipitapa, and thence to Cosequina, including

Monotombo, the volcanic region of this district, in remote and
recent times, is included within it.

This volcanic district referred to was the first occupied by early

man, and even at the present time it is the most thickly populated.

Strange to say, those who have written about this portion of Ni-

caragua, either in a historical or scientific sense, have entirely

ignored it. Especially is this true in regard to its geology. Know-
ing this to be true, I requested Mr. I. Crawford, who is in the em-
ploy of the government, to give me his views in regard to the

geological formation of this state. His remarks upon the subject

are as follows.

" Geology, in the larger part of Nicaragua, promises many in-

teresting and valuable revelations to scientists searching for evi-

dences of time and life. It is generally supposed by the world at

large, that Nicaraguans are rocked to sleep by earthquakes, but

you know that this is a mistake. So far, I have not been obliged

to tread in the footprints of scientific predecessors. The geology

and mineralogy of this region has never- been studied before.

Organic matter in this country is not a kind of infusoria from active

and extinct volcanoes ; neither has all the organic matter in Ni-

caragua been incubated in the yet warm craters of extinct, nor

singed by hot eruptions from active, volcanoes. Having been
ordered by the commissioners of Granada to make a typical collec-

tion for exhibition at Paris, I was obliged to hurry over the moun-
tains and ravines of this country in order to accomplish the work
in time for shipment to France. The collection of geological and
mineralogical specimens that I formed demonstrates that Nicara-

gua is not the volcanic region that Spanish gold-hunting and
Indian-murdering priests declared it to be. This mistake has
been copied so frequently by careless investigators that at present

it passes unquestioned by our great European and America scien-

tific associations. It is well known, that, so far, there never has

been even a superficialexamination of the geology and mineralogy

of the region we speak of. Levy's history of Nicaragua contains

so many evidences of its unreliability, that any person upon read-

ing it is impressed at once with the fact that Levy is not relating

what he saw, or obtained from reliable sources, in regard to the

geology of this country : he is simply drawing upon his imagina-

tion. What a sad example for members of scientific associations

who hurry into print, copying and publishing as facts things that

they have not investigated, thus perplexing hardworking searchers

for truth. I quote here the following paragraphs from one of my
recent reports to the government of Nicaragua. ' On account of

diversity in the geological formations, and for the sake of easy

reference, I divide this country (Nicaragua) into three parts, called

eastern, central, and western. The eastern is bounded on its

south-western part as follows ; commencing at 87° west longitude,

from Greenwich, and 30'^ 30' north latitude, and extending by an

irregular line to 85° 50" west longitude, and 12° 45" north latitude,

thence to 85° 9" west longitude, and ix° north latitude. The
geological formation of the eastern division in the northern part is

composed of eozoic and lower Silurian rocks, minerals, and metals
;

some merely horizontal, others at various angles of inclination.

The Silurian, which rests unconformably on the eozoic, is in places

covered by alluvium formations. The middle and south-western

parts of this eastern division are eozoic-Silurian and in some cases

Devonian, each of the eras, in various places, well defined, but in that

undisturbed condition in which the primitive upheaval and subse-

quent contractions left them, resting at various angles of inclination.

No evidence of earthquakes, no volcanoes, no volcanic craters, are

to be found in any part of this eastern division.' We call particu-

lar attention to this fact, and have been so much occupied by field

work, in the mountains and ravines, that it has been impossible to

publish a detailed account of it. The specimens collected will,

however, keep fresh and tell the true story. In reference to glacia-

tion, and moraines deposited by the glaciers, I found on the mesas
near Metapa, at Totumbli, rocks and moraines deposited by the
glaciers, and traced them toward the Pacific Ocean.

" North-eastward for about 7 leagues there is an elevated plain
adjoining that part of the valley of Sebaco, in which, at the Rio
Viejo, I found a large deposit of petrified bones of quaternary and
tertiary animals. In my necessarily hurried examination of the
deposit where the bones were found, I recognized no bones of the
human body, but several bones of parts of the head.' There were
also a few teeth of large marsupials. These unexpected discover-
ies in this hitherto supposed hotbed for volcanoes I have not yet
carefully examined, but hope that time will soon be given for its

future study. Particular attention is called to these peculiarities in
the geological formation of this part of Nicaragua, which are not
in harmony with, but opposed to, statements and maps of all his-

torians about the geology and mineralogy of Nicaragua. I was
too much hurried in my examinations to satisfy myself as to
whether the bones were older, or were deposited, or which were
the older formation, they or the glacier. The nearest moraines
and glacier-marked rocks that I noticed were about two leagues
distant, 200 feet higher than where the bones are. The glacier

rocks may have been strewn over the valley on a surface deposit

of 200 feet directly over the bones, or, as the valley was — I have
some reason to believe — once much deeper than at present, most
probably the moraines and glacier-marked rocks falling in the
valley were washed down the Rio Viejo by large floods into the
present Lake Managua, and therefore the deposit of bones would
have been made subsequent to the glacier period."

A word about the glacial period and its relation to the fossil

remains mentioned in the extracts of parts of Mr. Crawford's let-

ter as occurring in the cuttings of the Rio Viejo and the great plain

of Sebaco, emptying into Lake Managua, and his uncertainty about
them. As they occur some 200 feet lower than the moraines to the
north-east, requiring another visit to arrive at the truth, we must
say that those on the large stretches of lowland, north of Lake
Nicaragua, occur under like circumstances. These plains extend
back to the base of the old Cordilleras. Their upper surface is

composed of black alluvium lying along the northern bowlders,

which were the make-up of an inland sea, or ocean inlet, shut in

by the upheaval, after which the waters flowed back to the foot-

hills, from, or due to, an accumulation of rainfalls washing down
the alluvium. On the plain mentioned, north of the lake, were
found the bones of what Professor Baird said belonged to Elephas
primogenitas; while in the river banks to the east, formed of con-

glomerate detritus, stratified, and volcanic material (shown by
pebbles of scoria, worn smooth), laborers, while excavating there

in 1874, encountered a fossil human skeleton, some twenty feet be-

low the surface.

Clear demarcations of geological epochs are found in this locali-

ty ; and the question of ice age here will be decided in the near

future so clearly that scientists will feel satisfied. It may be inter-

esting also to mentidn, that, in 1S63, while passing from Tipitapa

to Talolinga, I noticed glacial deposits ; also, on a hill back of San
Carlos, sharp fragments of quartz rock of large dimensions are of

glacial deposition. I called the attention of Professors Henry and
Baird to these facts years ago, and requested the geologist of the

first canal survey to visit the localities named, but he could not do
so on account of press of work. In a letter to the American Anti-
gtiarian I asserted that the fossils mentioned were above the clay

formation," under the ash-eruption that covered the vegetatior^

whose fossil leaves may determine the geological period of Nicara-

gua, or the time of its disappearance. The coincidence of the fos-

sil leaves with those in the sedimentary rocks formed here after the

uplifted coast range, produced by the cataclysm, goes to show that

the glacial age here was disappearing. Near by, to the north-east,

the glaciers crowded on towards the fierce fires from the summits
of the old Cordilleras, trying to assert a supremacy in that conflict

of elements, both vieing in their work of desolation. The eternal

* A distinction between the bones of the human body and head is evidently here

intended by Mr. Crawford and Dr. Flint. — H. T. Cresson.

^ The ash-eruption did not extend north of the lakes to where the bones occur

It was an epoch of repose, of long duration, during which the accumulation of allu-.

vium was deposited around the lakes and over the glacial deposits in the location

mentioned.
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hills, supporting them, were unmoved ; ashes and ejected scorias

were spread upon their declivities, and thus, aided by subsequent

rains and a tropical sun, has unburied the hidden bones of various

animals in the water-ways. While those of the mastodon are also

exhumed, their compeers of Siberia await for a distant future to

regain a tropical sun. Which of the two is the older.' That any

: lived after the disappearance here of the glaciers, proves nothing.

With proper surroundings, they might exist to-day.

I desire to state clearly that the Rev. Stephen D. Feet's assertion

that Dr. Brinton makes out on my own testimony that the foot-

prints did not belong to eocene times, is in error, and needlessly

so, as he had received from me an explicit denial of any con-

nection of sand with the shells. The leaves, or dust of leaves, if

- any were with the shells, came from trees growing around the lake.

No volcanic force has disturbed the location, at least in historic

times. The sandal, or some covering to protect the feet, the Rev.

Mr. Peet knew was ascribed to an impression sent to Harvard,

from a location forty miles distant from those at the quarry, to the

south-west, and on the other side, of the range of extinct volca-

noes.

I never said that the "molten streams of lava found their way
into Lake Managua." There is nothing of the kind found there on

the lake border. Layers of tufa, made up of volcanic detritus, is

the formation of all the district we speak of ; and at Masaya,

Juotepi, etc., the Tiscapa lava flow spoken of by Levy must have

occurred to that gentleman in his dreams. If Dr. Brinton had not

quoted Levy in connection with my attempt to explain the history

of the impressions I sent him, no such erroneous data would have

.gone forth in regard to the outbursts of lava that occurred. The
mountain of Masaya, between Nindri and Managua, is the only nota-

ble locality. It passed over the old tufa. Monobracho also

ejected lava, and it spread over the plain to the south-west of Gra-

nada. These mountains were in action long subsequent to those

mentioned.

The Rev. Mr. Peet's assertion that Harvard and the National

Museum have only slabs with impressions of feet to judge from, is

also incorrect. If he will re-peruse his own Antiquarian, he will

find there bitter complaints, on my part, in regard to the lack of

care in the examination of fossils found with and separate from

them, which alone would identify their geological age. His aim is

undoubtedly to keep up the controversy. Truth is certainly not

obtained by making direct denials of phenomenal occurrences that

Dr. Brinton and Mr. Peet never saw or investigated. The " big-

toe " argument will not apply to an arched instep. A long os

calcis and a flat-footed race have the big toe perfect. Let us wait

until one of the fossil feet are found. Before belittling finds of the

class mentioned they should be compared with similar ones occurring

under volcanic formations in other countries whose geological exami-

nation has been determined by competent men. " The great volcanic

•outburst that overran northern and central California," says Dr. L.

G. Yates of Santa Barbara, "covered the relics of a race who were
there, and lived there, previously, whose implements were found

under Table Mountain, a bosaltic formation, two hundred feet in

thickness. These relics are unique, and were made, and covered by

lava, so long ago, that the river bed down which the lava ran (and

where it still lies, forming the summit) is now high above the sur-

rounding country, forming the Table Mountain, and where the

mountains which were on either side of the old river-bed have

been washed away, and their places now occupied by valleys and

river-beds, and since which time the whole surface of the country

has been changed, with a new surface soil, a new vegetation, and
• a new fauna."

Facts of this nature, by men of Dr. Yates's character, should not

be ignored. No sceptic can doubt that man existed there in as re-

mote times as here in Central America. I have often r-eported that

there was a resemblance in the geological finds of the two. Cali-

fornia has no greater variety of minerals; gold, silver, tin, lead,

I bismuth, platinum, nickel, zinc, iron, etc., are among the metals.

I want to call the attention of scientists to this neglected spot in

Nicaragua, and convince them that man existed here long prior to

the glacial era. Will some of the scientists in the United States do
tire the favor to look over the few shells sent by me to the National

-Museum. These specimens will tell the exact time (geologically)

when man lived here in the caves, and subsisted on the very oys-

ters (i.e., from the shells). The specimens may be seen among
those I forwarded a few years ago, and which are now in some
part of the National Museum.

Science Text-Books.

Is there to be found a really good " Physics " for lads of twelve

to fifteen, as good as Shaler's " Geology " and Packard's " Zoology "?

Several firms publish and manage to " introduce" a lot of old rub-

bish as science text-books. It is a scandal that ought to be ven-
tilated. I have just opened a " History" sent out by-a firm that

professes to patronize and popularize science, and my boys are

promptly told, " For the history of the Creation, Deluge, and Dis-

persion, the reader is referred to the Scriptural narrative." It

needs some patience to get through this Aufklavilng from stuff to

real science. P.

INDUSTRIAL NOTES.

New Electro-Medical Apparatus.

An improved form of Laclanche Faradic battery for the use of

physicians and surgeons, is shown in the accompanying illustra-

tion. In this battery the exciting fluid is a simple and inexpensive

solution of sal ammoniac and water, which will last without re-

newal from six to twelve months. The zinc element is a pencil of

pure metal, the position of which is never disturbed, whether the

battery is in action or not. It usually lasts over a year, and is re-

placed at slight expense. The carbon element does not require

renewal, as a rule, oftener than once in two years.

The battery has a handsomely polished hard-wood case, open-

ing at the top and at the fronT. It is provided with a metallic han-

dle, which, together with all the metallic parts of the machine it-

self, is nickel-plated. The case measures nine and a quarter inches

high, five inches and a half wide, and seven inches and a half long.

In the case is a^commodious electrode pocket containing a pair of

interchangeable electrode handles, a pair of nickel-plated hand elec-

trodes, and a sponge electrode. The battery cell is inclosed in an

inner compartment, which, while it is closed up and completely

separates the cell from the rest of the apparatus, is arranged with

a sliding cover to give convenient access to it whenever required.

A feature of special importance is the fact that the cell and all

its working parts are mounted on a polished ebonized slide, with

automatic electrical contacts beneath its surface. The act of pull-

ing out this slide a short distance serves to start the machine, and

closing it up cuts out the cell and stops the action. This makes it

impossible to close the case without cutting out the cell. This

battery is manufactured by E. S. Greeley & Company of this city.
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The New Disk Clutch.

Among the many interesting devices shown at the recent

marine exhibition in Boston was a novel and ingenious disk clutch,

the invention of Mr. Walter Hart of this city. This device is in-

tended primarily as a safety boat-lowering apparatus, though it is

equally efficient for hoisting boats or merchandise, by either manual,

steam, or electric power. The apparatus consists of a pedestal, to

be fastened to the deck or elsewhere, which supports two disk-

clutches, one at each end of a horizontal shaft. The ropes or falls

by which the boat or other article is suspended are placed in these
disks, by which they are clutched in such a way as to prevent slip-

ping. The motion of these disks is controlled by a hand-wheel,
by which the speed of revolution of the shaft and consequent
lowering or hoisting of the boat is governed. The machine is

compact and powerful, and attracted much favorable attention
among men interested in nautical affairs.

Exchanges.

and Stereoscopic views of Aborigines of

d fine landscapes,etc.,wanted in exchange
id fossils. — L. L. Lewis, Copenhagen,

l^Free of charge to all, if ofsatisfactory character.
Address N. D. C. Hodges, 47 Lafayette Place, New
York.l

A few duplicates of Murex radix^ M. rafnosus, M.
bratjdanst Cassis ru/a, Harfia ventricosa, Oliva tri-

atula, O. reticularis^ Chlorostonia funebrale^ Cypraa
caput serpentisy C. lynx^ Loitia gigantea., Acinoia.
^atiiia^ Chama sptnosa^ and some thirty other species,
for exchange for shells not in our collection. List on ap-
plication. — Curator Museum, Polytechnic Society, Lou-
isville, Ky.

Photographs
any country', ai

for minerals j

New York.

Droysen's Alg^meiner Historicher Hand-atlas (la^y^-

2ig, 1886,) for scientific books — those published in the
Interfiaiional Scientific Se7-ies preferred.—James H.
.Stoller, Schenectady, N.Y.

Astronomical works and reports wanted in exchange or
-to buy. Reports of observations on the planet Neptune
-and its satellite specially desired. — Edmund J. Sheri-
dan, B.A., 295 Adelphi St., Brooklyn, N.Y.

I would like to correspond with any person having
Tryon's " Structural and Systematic Conchology " to
•dispose of. I wish also to obtain State or U.S. Reports
on Geology. Conchology, and Archaeology. I will ex-
change classified specimens or p;iy cash. Also wanted a
copy of MacFarlane's " Geologists' Traveling Hand-Book
.and Geological Railway Guide." — D. E. Willard, Cura-
.tor of Museum, Albion Academy. Albion. Wis.

Morris's "British Butterflies," Morris's "Nests and
Eggs of British Birds." Bree's " Birds of Europe" (all

colored plates), and other natural history, in exchange
for Shakesperiana ; either books, pamphlets, engravings,
or cuttings. — J. D. Barnett, Box 735, Stratford, Canada.

I have Anodonta opahna (Weatherby), and many
other .'species of shells from the noted Koshkonong Lake
and vicinity, also from Western New York, and fossils

from the Marcellus shale of New York, which t would be
glad to exchange for specimens of scientific value of any
kind. I would also like to correspond with persons inter-

ested in the collection, sale, or exchange of Indian relics.—

D. E. Willard, Albion Academy, Albion, Wis.

Will exchange ''Princetun Revie\^

Miller's works on geology and other ;

iack numbers of " The Auk," "Ami
or other scientific periodicals or book
Keck, Chardon, Ohio.

" I wish to exchange Lepidoptera
.eastern and southern states. I w
for those found in other localit

Volga, Brookings Co., Dakota.

Shells and curiosities for marine shells, curiosities or
aninerals address W. F. Lerch, No. 308 East Fourth St.,

Davenport, Iowa.

I want to correspond and exchange with a collector of
.teetles in Texas or Florida. — Wm. D. Richardson,
P.O. Box 223, Fredericksburg, Virginia.

A collection of fifty unclassified shells for the best offer
in bird skins ; also skins of California birds for those of
birds of other localities. Address Th. E. Slevin, 2413

for 1883, Hugh
;ntific works, for
:an Naturalist,"
Write.— J. M.

with parties in the
send western species
"—P. C. Truman,

I ha

St., Sa

forty vai

o. Cal,

eties of birds' egg-^, side blown, first

full data, which I will exchange for

books, scientific journals, shells, and curios. Write ir

stating what you have to offer. — Dr. W. S. Strod
Eernadotte, Fulton County, III.

A GAIN OF A POUND A DAY IN THE
CASE OF A MAN WHO HAS BECOME "ALL
RUN DOWN," AND HAS BEGUN TO TAKE
THAT REMARKABLE FLESH PRODUCER,

SCOTT'S
Fmulsion
OF PURE COD LIVER OIL WITH
Hypophosphites of Lime & Soda
IS NOTHING UNUSUAL. ThIS FEAT
HAS BEEN PERFORMED OVER AND OVER
AGAIN. Palatable as milk. En-
dorsed BY Physicians. Sold by all
Druggists. Avoid substitutions and
imitations.

Mineral Lands.

MANGANESE DEPOSITS. —A rich de-

post of Manganese is for sale. Apply to H.
N., care of Science, 47 Lafayette Place, New
York.

GOLD-BEARING QUARTZ VEINS.—
Any one wishing to engage in gold mining will

learn of a newly discovered vein by applying to

H N., care of Science, 47 Lafayette Place, New
York.

RED SLATE. — A valuable deposit of red

slate for sale. Apply to H. N., care of Science,

47 Lafayette Place, New York.

.-••JOfift nftsriNos=

K Ppes't. QehTlaiw^'eP.

•JOS'TRIPP.

V-Ppes't.

FOR

\ ^ illustraHVe
i and advertising

^-"^^^s PJill=ADELPrtl?\- P/^'

A New Method of Treating Disease.

HOSPITAL REMEDIES.

What are they ? There is a new departure in
the treatment of disease. It consists in the
collection of the specifics used by noted special-
ists of Europe and America, and bringing them
within the reach of all. For instance, the treat-
ment pursued by special physicians who treat
indigestion, stomach and liver troubles only,
was obtained and prepared. The treatment of
other physicians celebrated for curing catarrh
was procured, and so on till these incomparable
cures now include disease of the lungs, kidneys,

.

female weakness, rheumatism and nervous de-
bility.

This new method of "one remedy for one
disease" must appeal to the common sense of
all sufferers, many of whom have experienced
the ill effects, and thoroughly realize the ab-
surdity of the claims of Patent Medicines which
are guaranteed to cure every ill out of a single
bottle, and the use of which, as statistics prove,
has ruined more stomachs than alcohol. A cir-

cular describing these new remedies is sent free
on receipt of stamp to pay postage by Hospital
Remedy Company, Toronto, Canada, sole pro-
prietors.

\ Useffll and Handsome Present.

Prices Reduced for the Holidays.

Wan-aDted 14 karat gold and to give perfect satis-
faction—is proaouuced by hundreds oP^pleased cus-
tomers to be the b;st fountain pen In the market
ttecause It is always ready. Writes freely and
never gets out of order.

Sentby mail prepaid for $1.50, $2.00; and $2.50
each, according to size selected.

These are special prices for the holidays, and thla
offer should be availed of by all who write.

JOHN S. HULIN
M'l'g Stationer, Steam Printer,

and Dealer in Useful Office Specialties, and
Labor Saving Devices for Accountants.

Send stamp for mustrated catalogue.

No. 369 BUGADWAY, New York.
Wedding Invitations and visiting cards en-

graved to order.—The very best quality of work
guaranteed.
The Largest Handsomest, and ]\Iost Complete

-Account^Book Manufactory and Printing Estaolish-
ment for Fine Commercial Work in Xew York City.

MINERALS. tock is very complete in
Cabinet specimens for
:r specimens for the be-

le student. We also make a specialty of

fht for Blowpipe Analysis. We have re-
ne specimens of Drusy Quartz on Chrys-

ocolia, irom Globe, .Arizona ; Malachite and Azur'.te,
Bisbee, Ariz. ; Lettsomite. very rare, Ariz.; iMillerite,

Antu'erp. N.Y. ; modified Quartz crj'stals, Alexander
Co., N.C. ; etc., etc. Complete Catalogue free.

GEO. L. ENGLISH & CO., Dealers in Mineral.
1512 Chestnut St., Philadelphia, Pa.

"fly-

Readers of Science
Corresponding or I'isiting with Adiier-

tisers, will confer a greatfavor by mention-
ing this paper.
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CALENDAR OF SOCIETIES.

Royal Meteorological Society, London.

Dec. iS.— The following is a list of the

papers read at the meeting: "Report of

the Wind Force Committee on the Factor of

the Kew pattern Robinson Anemometer,"
by Mr. W. H. Dines, who has made a large

number of experiments with various ane-

mometers on the whirling machine at Herr-

ham ;
" On testing Anemometers," by Mr.

W. H. Dines, B.A ;
" On the Rainfall of the

Riviera," by Mr. G. J. Symons, F.R.S ; and
" Report on the Phenological Observations

for 1889," by Mr. E. Mawley. This latter

paper was a discussion of observations on

the flowering of plants, the appearance of in-

sects, and the song and nesting of birds, etc.

Philosophical Society, Washington.

Jan. 4. — The following Communications
are expected : H. A. Hazen, Brocken Spectra

;

W. J. McGee, On the Southern Extension of

the Columbia Formation.

Academy of Sciences, New York.

Jan. 6. — The Regular Business Meeting
will be held, after which the following paper

is announced : — W. Goold Levison, Notes

on Fyrotechnical Photography (illustrated

with the lantern).

Boston Society of Natural History.

Jan. I. — F. W. Putnam, G. Frederick

Wright, W. O. Crosby, Warren Upham and
G. H. Barton, Discussion of the question of

"The Climatic Conditions of the Glacial

Period."

CATARRH,
Catarrhal Deafness—Hay Fever.

Sufferers are not generally aware that these

diseases are contagious, or that they are due to

tlie presence of living parasites in the lining

membrane of the nose and eustachian lubes.

Microscopic research, however, has proved this

to be a fact, and the I'esult of this discovery is

that a simple remedy has been formulated where-

by catari'h, catarrhal deafness and hay fever are

permanently cured in from one to three simple
applications made at home by the patient once
in two weeks.

N.B,—This treatment is not a snuff or an
ointment ; both have been discarded by repu-

table physicians as injurious. A pamphlet ex-

plaining this new treatment is sent free on
receipt of stamp to pay postage, by A. H. Dix-

on & Son, 337 and 339 West King Street,

Toronto, Canada.— Christian Advocate.

Sufferers from Catarrhal troubles should 1

fully read the above.

RUPTURE
cured in stipulated time.

NO DELAY FROM "WORK. NO OPERATION.

Call or send stamp for circular and reference of those
cured. We have on hand over 300 styles of trusses, from
$1 up, and suspensories of all kinds. Orders filled by
mail or express to any part of the United States.

C. A. M. BURNHAM, M.D.,
138 Clinton Place, New York.

A TEMPORARY BINDER
for Scie7tce is now ready, and will be mailed

postpaid on receipt of price.

Half Morocco - 75 cents.

'iZ-^r'^t^S^^ This binder is strong, durable and

>^:t.r 'l elegant, has gilt side-title, and allows

the opening of the pages perfectly-

flat. Any number can be taken out

or replaced without disturbing the

others, and the papers are not muti-

lated for subsequent permanent bind

ing. Filed in this binder, Science is

always convenient for reference.

N. D. C. HODGES,
47 Lafayette Place, New York.

Established 1859.

H. A. DREW,
Commercial Printer,

37 Clinton Place, near Broadwav,

New York.

Wedding Orders, Souvenirs. Invitations, Or-

ders of Dance, etc., etc., done in the latest and
most elaborate styles, at reasonable prices.

All Favors promptly attended to.

Readers of Science
Corresponding with or visiting Advertisers.,

willconfer a greatfavor by mentioning this paper^

ONE LANGUAGE FOR THE WHOLE WORLD
WORLD-ENGLISH

!

THE UNIVERSAL LANGUAGE. 25 CENTS.

Every one has heard of the butcher who, after a long

search for his knife, at last found it in his mouth : so

speakers of English have been seeking for a universal

language, when, lo ! it is in their mouths. The intelligi-

bility of English words has been obscured by a dense

mist of letters. This is now dispersed by A. Melville

Bell, who has already won a world-wide reputation

through his invention of "Visible Speech," the great

boon to deaf-mutes. Professor Eell calls this new discov-

ery of his " World-English," and the result is a language

which cannot fail to meet with acceptance, and at once

supersede the supposed necessity for " VolapUk," or any

other artificial languase. No language could be invented

for international use that would surpass English in gram-

matical simplicity, and in general fitness to become the

tongue of the world. It is already the mother-tongue of

increasing millions in both hemispheres, and some knowl-

edge of the language is demanded by all educated popula-

tions on the globe. Social and commercial necessities

require that the acquisition of this knowledge shall be

facilitated, and it is believed that Professor Bell's inven-

tion has removed the last impediment to English becom-

ing the universal language, for which vague desires have

long been entertained, although hitherto only futile ef-

forts have been made.

Ex-President Andrew D. White, of Cornell University,

says :
" I believe that the highest interests of Christian

civilization and of humanity would be served by its

adoption. China and Japan would be made English-

speaking peoples within fifty years, and so brought with-

in the range of Christianizing -and civilizing ideas, in the

largest sense. All existing missionary work is trivial as

compared with this. For your system would throw wide

open those vast countries, as, indeed, all the countries of

the world, to the whole current of English and Ai

thought."

For DMsion ol Englisli tlronglioiit the Woria
AS

THE UNIVERSAL LANGUAGE
Tills " Hand-Book of World-English " is the Complete, Simple,

and Efficient Medium.

FOREIGNERS
Will Acquire, by Means of this Hand-Book, a

PERFECT PRONUNCIATION OF ENGLISH.

For Priiary Scliool PiiDils aM Illiterate Adults

World-English is a Royal Road to Reading.

To Teacliers ot Eigllsli aiil Mm. Laipages

This Hand-Book will be of Primary Importance
as a Phonetic Directory.

DEFECTS OF SPEECH
Will be Readily Corrected by Means of the Artlcula-

tlve Directions lu this Hand-Book.

HAND-BOOK OF WORLD-ENGLISH,
25 CENTS.

The plan of this little book is altogether new. Letters

and sounds are so associated, in all the exercises, that from

the mere knowledge of letters a learner cannot fail to

pronounce words with certainty. English reading will

thus be easily acquired, whether by natives or foreigners^

children or adults.

The general resemblance of World-English to Literary

English is such that any reader of the latter deciphers

the former at sight, or, at most, after a few minutes*

study of the new letters, A like result may be antici-

pated for those who shall learn to read from World-Eng-

lish. They will transfer their power of reading to the

literary form of the language, almost without effort. The
orthographic aspect of wordswill, besides, be so fixed in

the eye, by contrast, that spelling will be remembered as

— what it really is— a pictorial association with words.

No special training is required to qualify teachers for

using this book. The subject can even be successfully in-

troduced in the kindergarten and the nursery. This
phonetic mode of initiation in reading cannot be too

strongly urged on the attention of School Boards on both

sides of the Atlantic.

The ordinary orthography of each word is interlined

with the World-English version throughout the Exer-

cises and Readings.

So set down, our tongue is the best for the world to
unite upon.

—

Brooklyn Eagle.

The idea of Mr. Bell has much to recommend it, and
the presentation is charmingly c^^^x.- Aisierican, Phila,

The result is a language which cannot fail to meet with
acceptance.

—

Boston Traveller-.

Has the merit of great ingenuity.

—

Railiuay Age.
His treatise, as a study of English orthoepy, condenses

the result of much thought and experience in small com.
pass.— The Critic.

World-English deserves the careful consideration of all

serious scholars,

—

Modern Language Notes.

World-English is the English language unburdened of
its chaotic spelling.

—

Popular Science Monthly.
We commend it to the attention of teachers.

—

Ottawct

" World-English " and '^Hand-Book of World-English " can be had of all booksellers, or will be sent for 50 cents, post free, by thepublisher,

3Sr. ID. C- HZOlDGrES, 4zT Lafaisreti-be I^laoe, IS^&^^t^ "yox-Ik:,
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SCIENCE CLUBBING RATES.

lofc DISCOUNT.

We will allow the above discount t

subscriber to Science who will send
order for periodicals exceeding Sio,
ing each at its full price.

Agricultural Science
American Agriculturist
American Architect and Building News

Imperial edition
Gelatine "
Regular "

1 Garden
1 Journal of Philology

American Machinist
American Naturalist
Andover Review
Atlantic
Babyhood
Brads treat's

Building (weekly)
Carpentry and Building..

Century Magazine
Chautauquan, The
Chri lUnic The
CosmopoUt
Critic

Eclectic Magazine
Edinburgh Review
Electrical World —
Electrician and Electrical Enginee:
Electrical Review
Engineering and Mining Journal.

.

English Illustrated Ma "

IStr.For.

Forum. Ihe
Garden and Forest
Harper's Bazar
Harper's JMagazine
Harper's Weekly
Harper's Young People
Illustrated London News (Amer. reprint).

Independent, Ihe
Iron Age (weekly)
Journal of Philology (Eng.)

Judge
L'Art
Life.
Lippincott's Magazine
Littell's Living Age
London Quarterly
Macmillan's Magazine.
Magazine of American History.
Medical and Surgical Journal.. .

.

Mechanical Engineer
Metal Worker
Microscope, The
Nature
North American Review
Outing
Overland Monthly
Political Science Quarterly
Popular Science Monthly
Popular Science News
Portfolio, The
Practitioner
Public Opinion
Puck
Puck(Germanl
Quarterly Review ( London)
Queries
St. Nicholas
Scientific American

Supplement .

Architect and Builders' editi(

Scribner's Magazine
Texas Siftings

Trained Nurse

J. GRUNOW
631 Sixtli Avenue, Ne

Established 1S52.

Microscope Stands,

Oil Immersion Object-

ives and Abbe Con-

densers for Bacteria

and Histological work,

of Objectives, Camera

Lucida and other ac-

cessory apparatus,

Readers of Science
Corresponding uiith or visiting Adver-

tisers bL'ill confer a greatfavor by mention

ing the paper.

DO YOU INTEND TO BUILD?
We offer au Atlas tf Seiii^ible Low Cost

Houseis, a poitfolio 11x14 inches, containing
handsome lJlii»«ti'atioiiK, fl.oor plane, aid full

detcnplions of this popular dt-sign, and flfty-four
other?, ranging iu coat Irom ^CO to $7,200. Ihis
specinaen de&iga Is for a cottage wiih seven rooms,
and costing $1,100. It cumblnes beauty and c jmfort,
has two large p'-rche?, and is a popular and practi-
cal workirg detign, ha\ing been buiit several limes
for Its estimated cott.
No matter what styl-* of a house you may Intend to

build, it will pay you to have this i ook.
We will send this Atlae, postpaid, on receipt of

price, SI ~N. D. C. Hodges, -17 Lafayette Place, New
York.

Wants.

A 7iy person seeking^ a position for which he is quali-

fied by his scientijic attainments^ or anyperson seeking

sojue one to fill a position of thu character, be it thai

o/a teadier ofscience^cheviist, dranghtsnian, or what
not. may have the ' Want'' inserted under this head
FREE OF COST, if he satisfies the piibiislier o/ the suit-

able character of his application. Anyperson seeking

information o?i any scientific question^ the address of
any scientific man, or who can in any zuay use this col-

umn for a purpose consonant xuith the nature of thi

paper, is cordially invited to do so.

STATISTICS OF LEPROSY IN THE
UNITED STATES. — Ill view of the

general impression that leprosy is spreading in

this country, it is desirable, in tlie inlerest of

the public health, to obtain accurate informa-

tion on this point. The undersigned is engaged
in collecting statistics of all cases of lepiosy in

the United States, and he would ask members
of the profession to aid in this viork by sending

a report of any case or cases under their observa-

tion, cr coming within their knowledge. Please

give location, age, sex, and nationality of the

patient, and the form of the disease, — tuber-

cular or anaesthetic ; alto any facts bearing upon
the question cf contagion and heredity. Address
Dr. Prince A. Morrow, 66 We^t 4oih Street,

New York.

WANTED. — The addresses of makers of

small Dynamos suitable for a college

laboratory. Address, T. S., Boy. yr, Gambler,

Ohio.

A YOUNG iSIAN, unacquainted in this city,

desires to get the address of a teacher in

mechanical and archileclural drawing. K.
Paulsen, 185 8th St., South Brooklyn.

MATHEMATICS AND MODERN LAN-
GU.VGES. — Wanted, a teacher to

teach Mathematics and Modern Languages.

Place must be filled before Jan. S.— Carl A. Har-

strom, Vineland Preparatory School, Peekskill,

N.Y.

I
WILL ASSIST in photographic or optical

laboratory in rttuin for experience and con-

venience of perfecting oiiginal appliances. -Ad-

dress E. C. Owen. Ci^re of Gibson & Simpson,

gj Adelaide Street East, Toronto, Canada.

AN ANALYTICAL CHEMIST is open to

an engagement in mining, metallurgy,

calico-printing, and bleaching, or as research

chemist in alkali manufacture. Address
"Alkali," care of Science.

CHEMIST. — A young man of twenty-
three, lately a special student of chemistry

in ihe Scientitic Department of Rutgers Col-
lege, desires a position as assistant in some
chemical works. Address, B. G. D., 526 Cherry
St., Elizabeth, N.J.

TEACHING.—A young man desires a posi-

tion to teach ihe Natural Sciences, Botany
in particular, in a High or Normal School or

Institute. Can ?lso teach first Latin and Ger-
man. Best of references given. Address " E,"
care of Science.

A GRADUATE OF THE JOHNS HOP-
KINS UNIVERSITY desires a position as

teacher of physical science. Specialty, chem-
istry, for which he refers to Prof. Kemsen by
permission. Address B. H. H., care of Science.

WANTED.—To correspond with concholo-
gists in America, especially in California,

with a view to exchange. Many British land,

fresh water, and marine duplicates; some for-

eign. Address Mrs. FALLOON, Long Ashton
Vicarage, Bristol, England.

TEACHER OF NATURAL SCIENCE.—
A young lady desires a position as a

teacher of Natural Sciences, especially Chem-
istiy and Physics. One year's experience. Testi-

monials given. Address Miss J. S., No. 31, N.
Hanover St , Carlisle, Pa.

COLLEGE ALUMNI AND PHYSI-
CIANS. — The American Academy of

Medicine is endeavoring to make as complete a

list as possible of the Alumni of Literary Col-

leges, in the United St;ates and Canada, who
have received the degree of M.D. All recipi-

ents of both degrees, literal y and medical, are

requested to forward their names at once to Dr.
R. J. Dunglison, Secretary, 814 N. i6th Street,

Philadelphia, Pa-

AYOUNG MAN can have lucrative engage-

ment, not only a fixed salary, but accord-

ing to his work accomplished in travelling for

Science. A personal interview invited.

N. D. C. HODGES,
47 Lafayette Place, New York.

A YOUNG SCOTCHMAN desires an ap-

pointment in America. Three years in

English Government Office. Good references.

Address "Jack" care J. Lawson & Coy, 17
Princes St., Aberdeen, Scotland.

PHYSIOLOGY AND HYGIENE. — A
Fellow of the Mass. Med. Society, Mem-

ber of the Suffolk District Medical Society, and
former Assistant Editor of The Annals of

Gynaecology, desires a position as instructor in

Physiology and Hygiene. Address " N, ' 47
Lafayette Place, N.Y. City.

MECHANICIAN.— An optician and maker
of instruments of precision of experience

would be glad of a position wheie his skill

would be valued in connection with some higher

educational institution. Address G. J , care of

SciEN'CE, 47 Lafayette Place, New York.

SCIENCE-TEACHING. — A specialist in

science- teaching, physics, chemistrj', and
physiography desires an engagement, preferably

in a high or a normal school. Is \vell known as

an author of several popular text-books. Ad-
dress X., care of Science.

LIGHTNING. — Concise descriptions of

the effects of lightning discharges are de-

sired. Slate whether the object struck was pro-

vided with a lightning rod, the character ol the

rod, and the way in which it was set up. Be-
ginning at the lop, describe briefly the effects.

Stale whether there was any .'.moke or dust

raised, and whether there was any odor. Any
reports of recent and of especially interefting

discharges will be published in Science.— Sci-

ence, 47 Lafayette Place. New York.
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THE EDISON ELECTRIC LIGHT STATION IN

BROOKLYN.

We illustrate in tiiis issue the central station of the Edison Il-

luminating Company recently completed in Brooklyn, N.Y. Fig.

I is a view of the Pearl Street front of the building, Fig. 2 is a

plan of the engine and boiler room, and Fig. 3 is a vertical section

of the station. The station is designed-for an ultimate capacity of

36.000 lights of 16 candle-power each. At present only about one-

third of the plant is installed, that being sufficient to supply the

immediate demands. The rest will be added as required.

The building, which is fire-proof throughout, is seventy-four by

a hundred feet, three stories high, and is located practically in the

centre of the district to be supplied. Besides the generating plant,

supply rooms, store rooms, etc., the building has ample room for

offices, thus enabling the company to centre all departments of its

business under one roof.

Under the sidewalk are located large reserve coal vaults, the

coal for immediate use being in a storage room on the second

floor, over the boiler room. On the first floor are the engine and

boiler rooms ; 'the dynamos and electrical apparatus generally are

on the second floor, and the third is taken up by store and supply

rooms and by a suit of handsomely fitted offices. Under the

engine room is a solid bed of concrete four feet thick, laid entirely

apart from and independent of the wall foundations. Upon this

rest the foundations for the twelve engines. In this manner all jar

from the engines is absorbed or neutralized, none of it being trans-

mitted to walls or floors.

The engines are high-speed compound Ball engines, of three

hundred horse-power each, the high-pressure and low-pressure

cylinders being respectively thirteen and twenty-five inches in

diameter and sixteen-inch stroke of piston. These are said to be

the heaviest and largest engines of their class ever built. The

general arrangement of engines and boilers is shown in the plan.

Fig. 2.

Steam is supplied by eight Babcock & Wilco.x sectional boilers

of the largest type, arranged in two groups or batteries of four

each. Each boiler has about 2,800 square feet of heating surface

— between six and seven square feet for each horse-power de-

veloped. The boiler room has all necessary arrangements for the

convenient working of the plant. The ash-pits under the boilers,

into which the ashes are raked from the furnaces, discharge into a

car running on a track in the basement, which is then hoisted on

an elevator, thus avoiding all shoveling and handling. The coal

is elevated to the store-room, whence it is fed down to the boilers

through chutes, on each of which is a special coal-scale, so that

every day's supply is known, and the economy of the plant is con-

stantly recorded. Water meters, in a similar way, record the

quantity of water used. Two main steam pipes extend from the

boilers to the engines, each engine and boiler being connected to

both pipes, so that any boiler or engine may be disconnected with-

out interfering with the operation of the others.

The front half of the second story is devoted to the electrical

plant. The space is arranged for twenty-four Edison dynamos,

each engine being belted directly to two dynamos. The dynamos

run at a speed of 650 revolutions per minute, and each has a

normal capacity of fifteen hundred sixteen-candle power lights. In

both engine room and dynamo room overhead travelling cranes

are arranged, for the convenient handling of heavy pieces of ma-

chinery.

Through the centre of the dynamo room runs what is called the

" electrical gallery," to which are brought all the cables from the

dynamos. In the centre of this gallery, within easy reaching

distance of one person, are arranged all dynamo swtches, dynamo
field-boxes, ampere meters, etc., so that one man in this gallery

has all the electrical apparatus under his immediate control.

From this gallery seventeeri feeders run to different parts of the

district to be supplied with lights. The three-wire system being

used, each feeder consists of three cables, a positive, a negative,

and a neutral. By the arrangement of apparatus in the gallery,

the man in charge can see at a glance the total load on the

dynamos, and through what feeders and in what part of the dis-

trict this load is being distributed. The underground system or

net-work of wires throughout the district is all united by large

mains ; and the regulation of current is such that at no time is

there a difference of potential of more than one volt throughout

the district.

The underground system, as at present laid out, is arranged for

a total of twenty thousand lights, and may be readily extended as

the demand warrants. It covers an extreme distance of a mile

from the station in one direction, and about three-quarters of a

mile in the other, in an excellent business and residential district,

from an electric lighting point of view.

The Edison system of underground tubing, which has proved so

successful, has been introduced here, with many improvements

and additions. The maximum drop under full load is one per cent

on the mains, and there are only four sizes of tubes used in the

mains, ranging respectively from 100,000 to 250,000 circular mils.

Mains, as here introduced, are in larger-sized tubes than have here-

tofore been used, allowing more insulation compound to be intro-

duced into the tube. All three wires in the mains are of the same
size.

The Edison system of distribution is too well-known to need

any extended description. Service connections can be taken off at

the coupling boxes every twenty feet. At all street crossings are

placed main junction boxes with busses, into which all mains at

each street-crossing are brought, thereby uniting and tying the

mains together. at every corner, to obtain uniform distribution and

pressure, and to allow more readily of a proper inspection of

the system. At these boxes each main is protected by an ampere

safety catch of proper size, except the neutrals, which are coupled

with solid copper caiches. Into certain of these junction boxes

the feeders running direct from the station are connected to the

system of mains. In case any feeder is disconnected, for any

cause, it will not in any way affect the system, as the main which

it is directly feeding will be supplied from the other feeders. In

case of any accident or short circuit on the main, it does not throw

off the service from any customer, as the mains are fed out to the

point of trouble from both directions. Five of the feeders, instead

of running to only one point of distribution, run to a certain point,

and from there to two or three other points. This is to obtain

better control and distribution over the system. This underground

system, after completion and being thoroughly tested and started

in operation, showed an insulation resistance on the whole system

of over 700,000 ohms, said to be the best result in that direction

ever achieved in an underground system.

THE BASIN OF THE KONGO.

A GREAT deal of interesting information concerning the Kongo,

gathered from trustworthy sources, is given in the December num-
ber of the Scottisli. Geographical Magazine. The estuary of the

river, between Banana Point and Shark Point is eight miles across,

and soundings have indicated depths of sixty fathoms. The cur-

rent at the mouth is very rapid, certainly not less than three knots

an hour, or a little over five feet per second. Taking the vertical

section at the mouth to be a triangle, the base of which measures

eight miles and the altitude sixty fathoms, it will be found that

about 1,060,000 tons of water are poured into the sea per second.

The effect of this huge volume is perceptible as far as six degrees

of latitude northwards from the mouth of the river, or to a dis-

tance of 360 nautical miles, so that a vessel making for Banana

feels this formidable resistance after crossing the Equator, and its

speed is diminished. Sailing-vessels have often to wait for weeks

for a spring- tide, or a strong wind springs up, and enables them to

enter the river.

Another phenomenon is the current caused by the water at the

edge of the stream losing its onward velocity, and being forced

back towards the land, where it spreads itself out along the coast.

The ports along this coast, such as Kabinda, Loango, etc., are

only roadsteads with but little shelter. Vessels have to be loaded

and unloaded by lighters towed by small tugs. The lighters are

sometimes overturned, when their cargo, if it be palm-oil, for in-

stance, floats, and the owners know where it will be found on the

shore. For example, any article that falls into the sea off Landana,
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two miles out to sea, will arrive at the shore near Sette Cama.
This current is not felt beyond Cape Lopez, for its effect is neu-

tralized by the rivers Gabun and Ogowe.
When a vessel coming from the north arrives at about thirty

•miles from the mouth of the river, it crosses a clearly marked line

on the surface of the water. On the side of this line towards the

Atlantic the water is of the greenish, milky color which announces

the proximity of land ; on the other, it has the characteristic color

of the river, a brownish yellow. The ship has now entered the

waters of the river, though the land is scarcely yet visible. The
pilot-signals, buoys, and landmarks set up by the Government,

render it a very easy task to take a ship into the port of Banana.

After skirting the bank at the point, she enters at once into a mag-
nificent bay, where a whole fleet could ride at anchor. This port

"far surpasses all others along the coast, and it is astonishing that

no one thought of occupying a spot so favorably situated at the

mouth of one of the mightiest rivers-of the globe until some slave-

traders in the present century took up their quarters at Banana
Point. Cases of illness are rare, and invalids speedily recover in

this healthy spot. The heat is rendered supportable by the sea-

i)reeze, which blows from ten o'clock in the morning.

The basin of the Kongo and its affluents has an area of about

386,000 square miles, more than thirty-three times the area of Bel-

gium, and nearly as large as Holland, Belgium, France, Switzer-

land, Italy, and Ireland united. The navigable waters of the basin

measure together about 7,140 miles in length. The length of both

banks of the navigable waterways, 14,280 miles, is about that of the

coast-line of Europe from North Cape to Constantinople. In addi-

tion to this, the Lower Kongo extends for about 120 miles from the

mouth to Matadi, where the region of cataracts commences, and
-consists of two portions differing considerably in character. From
Matadi to the He des Princes, or thereabouts, wild scenery, steep

mountains, and torrents falling headlong into the river show that

the volcanic forces which formed the region of the cataracts ex-

tended their energy over this district also. Below this island the

river expands at once to double, and a little lower down to three

times, its former breadth, and at last measures about twelve miles

across instead of two miles and a half. It is studded with numer-

ous islands, larger streams flow into it, its banks and the hills be-

side it are rounded, and the whole country has a tame appearance.

Between Boma and Ponta da Lenha the islands are only banks of

sand covered with grasses and sickly-looking shrubs, but below that

point they bear a luxuriant vegetation.

A further diversity in the vegetation and soy is caused by the

tides. The salt water ascends the river as far as Malella, so that,

while the islands above are covered with oil-palms, baobabs, and
wild cotton, on those towards the mouth of the river the effect of

the tide may be seen in the increase of bamboos and the diminish-

dng number of palms, etc. The latter islands are submerged at

exceptionally high tides, whereas those above Malella have a fairly

dense population. As soon also as the fresh water is entered, alli-

gators and hippopotami are met with.

The navigation of the Lower Kongo is rendered difficult and

dangerous by the rapid changes that take place in the depths of the

channels. Some twenty years ago steamers always followed the

northern bank between Ponta da Lenha and Boma, for the Fetish

Rock passage was practicable only for crafts drawing less than six

feet, whereas now this passage has a depth of about 190 feet, while

opposite Kanga a boat drawing eleven feet of water would cer-

tainly touch ground. Several other similar cases might be quoted.

Again, when the tidal waves are urged forwards with more than

usual violence by the wind, which generally blows from the sea

from ten o'clock in the morning, the struggle of these waves with

the waters of the river is so tierce that it is felt as far as Binda,

ninety-three miles froin the mouth. At such times boats are

obliged to keep close to the banks, or they would be swamped im-

mediately. Ocean steamers ascend as far as Boma, and small

steamers belonging to the Kongo State ply along the river up to Ma-
tadi. From the soundings taken by Captain Boye, however, which

.show that the channel is nowhere less than sixty feet deep, it is

•considered that large steamers may safely ascend to Matadi at a

speed of nine to ten knots. The large quantities of water which

are poured .into the river during the rainy season cause great

changes of level. The water rises gradually through June, July,

and August, and attains a maximum height between the i3lh and
25th of September, after which it decreases up to the middle of

February, and attains a second but lower maximum at the end of

April.

North of the river, between Banana and Ponta da Lenha, lies an
arid plain. The soil is a compact clay interspersed with lagoons,

which are flooded at high tide, and are covered with impenetrable
vegetation, chiefly papyrus. At a distance of from three to twelve
miles from the river the country entirely changes its aspect : here
hills, 300 feet high, are separated by broad valleys, and the soil is

light, and no doubt very fertile. Fifty to fifty-five miles from the

river, Mayumba— i.e., the land of forests — is entered, which sup-

plies the greater part of the merchandise shipped from the ports of

the Lower Kongo, and of the coast between that river and the Ga-
bun.

Four tribes inhabit this country ; the Mussorongos, who dwell

on both banks of the river and the islands between Ponta da Lenha
and Banana, the N'Zaadi along the river to the east of the Musso
rongos, the Kacongos to the north of these tribes, and, beyond the

Kacongos again, the Mayumbas. The natives have a gentle dis-

position, and their barbarities are due entirely to the" old-estab-

lished rites of fetichism. They attack a village on slight provoca-

tion, but disturbances among the inhabitants of the same village

are very rare. Drunkenness, except perhaps at the great feasts, is

not a common vice. They are by no means impervious to new
ideas, and, if the Government can put down the tribal wars, they

will probably make great progress in civilization.

Between Matahdi and Stanley Pool merchandise has at present

to be carried overland at great expense. A railway has therefore

been projected to connect the upper and lower parts of the river,

and thus provide a cheaper and more commodious means of trans-

port from the interior. The distance, as the crow flies, is 174 miles,

but the railway, in order to take advantage of the formation of the

ground, and avoid all great engineering difficulties, will be ex-

tended to a length of 264 miles. The cost is estimated at ;^i,ooo,-

000 sterling.

A new edition of three sheets of M. Lannoy de Bissy's map of

Africa, which embrace the greater part of the Kongo territory, has

been published. Several important changes may be observed in

this edition, particularly near the cataract region. The French

Rouvier Mission has furnished more complete and exact infor-

mation than has hitherto been attainable regarding the course of

the Kuilu and the country north of Manyanga ; and the Belgian

Cainbier Mission has supplied details concerning the country on

the south bank, between Matadi and Leopoldville. The survey for

the railway has also determined the position of many points more

exactly. The position of Mboko Songo has been removed about

20' towards the north, and therefore the sources of the Chiluango,

in the neighborhood of this place, have undergone a similar dis-

placement, whereby the basin of the Kongo, and consequently the

territory of the Kongo State, have been enlarged. The middle

course of this river has also undergone changes in direction, and

its affluents, the Luisa and Luali on its right bank, and the Lukula,

on its left, are represented as the important streams they really

are. The tributaries also which enter the Kongo in the region

of the cataracts are put down from their sources to their con-

fluences.

Between Stanley Pool and Kwamouth the river runs swiftly be-

tween mountains often six hundred to one thousand feet high, and

covered with forests. Only at Msuata is this barrier broken. Here

the land rises from the shore in terraces, and is inhabited. As far

as Chumbiri the river widens very gradually, but above it expands

considerably, and is generally very broad all the way to Stanley

Falls : it is often fifteen, and sometimes as much' as twenty-one,

miles across. Between Bolobo and Lukokela a marshy tract oc-

curs, a slight blemish on this beautiful river.

All along the banks of the Upper Kongo are frequent villages,

and even towns. Bolobo, for instance, has a population of 30,000

souls, public squares, and regularly built streets. Considering the

enormous length of waterways, and the fertility of the soil, the new
railway, by which all the exports must reach the Lower Kongo,

should prove a success.
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NOTES AND NEWS.

A NEW Stamp-cancelling machine is being tried in the Phila-

delphia post-office. It is operated by electricity, and is said to

cancel the stamps on letters at the rate of 25,000 per hour, auto-

matically registering the number cancelled.

— The death of Prof. Lorenzo Respighi, Director of the Osser-

vatorio Campidoglio, Rome, which occurred on Dec. 10, is a great

loss to science.

— Mr. Robert T. Hill has resigned the position of assistant pro-

fessor of geology in the University of Texas, in order to devote his

attention solely to geological investigations.

— An attempt is being made to secure the erection of an inter-

national monument to James Watt at Greenock, his birthplace. It

is proposed that the memorial shall be a large and thoroughly

equipped technical school.

— The. Detroit Jotirnal Ati\x&i to receive, by postal card, the

address of all living male and female descendants of Revolutionary

officers and soldiers of 1776, and, when possible, the name and

State of the ancestor.

— Dr. Sargent, Professor of Physical Culture at Harvard, utters

a word of caution about over-exercise. He says, according to The

Medical and Surgical Reporter, ihsXXhostviho have been most

successful in heavy gymnastics are also subject to nervous com-

plaints.

— The "Annual Catalogue" for 1889-90 is sent this year to

every graduate of Harvard College whose address is known. The
annual reports of the president and treasurer are sent regularly to

every graduate who has informed the secretary of the university

that he desires to receive them. Graduates are requested to advise

the secretary of changes in their addresses.

— Test borings recently made on the line of the Nicaragua Ca-

nal show that the entire divide to be traversed by the deep cut

consists of solid basalt, at least to a depth of 165 feet, as far as the

borings extended. This is a most favorable showing for the con-

struction company, as it settles at once the important question of

slopes in the greater part of the cut.

— An article on the new plants introduced into cultivation

during the year just past appears in Garden and Forest for Jan-

uary 8th, and in the same number Mr. Geo. Nicholson continues

his description of the gardens of the Riviera. One phase of the

national forest problem is discussed editorially, and a novel theory

of the function of the so-called " knees " of the Bald Cypress is set

forth in a communication from Dr. Robert H. Lamborn.

— At a recent meeting of the Photographic Society of Geneva,

Switzerland, Professor H. Fol presented a paper on resemblances in

married couples. According to the British Journal of Photogra-

phy, he stated that, out of seventy-eight young couples photo-

graphed for the purpose of his investigations, he found that in

twenty-four cases the resemblance in the personal appearance of

the husband and wife was greater than that of brother and sister,

in thirty cases it was equally great, and in only twenty-four was

there a total absence of resemblance.

— The Meteorological Summary for the Year 1889, prepared by

Professor F. H. Snow, of the University of Kansas, from observa-

tions taken at Lawrence, shows that the most notable meteorologi-

cal features of the year 1889 were the remarkable absence of

extremes of heat and cold, resulting in a very mild winter and a

very cool summer; the abundant and well-distributed rainfall,

making this one of the three wettest years on the twenty-two years

record; the phenomenally warm December, whose mean tempera-

ture was six and one-half degrees above that of November ; the

low wind velocity ; the small amount of snow ; and the unusual

number of fogs, averaging a little more than two per month.

— The attention of graduates of Harvard University is invited to

the fact that for several years the secretary of the university has

voluntarily acted as a medium of communication between persons

seeking to secure educated young men to assist them in teaching,

professional work, or business, and students or graduates of the

university desirous of obtaining such employment. For this pur-

pose the secretary keeps a list of graduates engaged in teaching,

another of students about to graduate who wish employment im-

mediately thereafter, and a third of students who desire temporary

work in summer vacations. The results have been satisfactory,,

except in respect to obtaining advantageous summer employment
for students. From one to two hundred students apply for sum-
mer work each spring, but a comparatively small number obtain it

through the secretary's aid. The co-operation of the alumni is in-

vited in all three branches of this work.

— Dr. Hadjime Watanabe, an official of the Japanese agricul-

tural service, delivered an interesting address on the chrysanthemum'

at the recent celebration in Berlin of the centennial of the plant's

introduction into European cultivation. According to the report

of his words published in Garden and Forest, the Japanese divide

chrysanthemums into two groups, " nogiku " or wild single, and
" niwagiku " or double cultivated flowers; and the latter are sub-

divided into four kinds — the ordinary autumn-blooming sorts, the

summer-blooming, the winter-blooming, and those which bear

flowers at all four seasons. The single flower is not neglected by

the horticulturist, but is prized for its very simplicity, and is usually

planted at the foot of rocks, intermingled with grasses, to give a

landscape design a naturaUstic air. In treating the double-flowered

plant when it is desired to produce individual flowers of the largest

possible size, then all the branches but one are gradually removed,

and on this one only an isolated blossom is allowed to mature.

On the other hand, when as many flowers as possible are sought

without regard to conspicuous size, the main stem is brought to the

greatest possible development, and all its branches are preserved

until the blooming season arrives, when, if some show no buds,

they are cut away. The sturdiest possible plants are chosen for

this purpose, and the speaker referred to some upon which more
than three hundred flowers had been counted. Two forms are in

favor for these many-flowered " kikus," one of which gets its name
from its resemblance to a thick broom, while the other is a rriore"

artificial, fan-like shape. A Japanese proverb says " it is easy to

grow the flowers of the kiku, but difficult to grow its leaves," and

the speaker declared that the plants are judged from this stand-

point. The amateur's chrysanthemums are usually " very poor

and faulty in foliage, although they may bear fine flowers ; but

those which one sees at an ' art-gardener's' are clothed from top to

bottom with leaves regularly disposed and of a beautiful fresh

color." The most common method of propagating the plant is by

root-division, but several others are employed. In one, a single

leaf with a bud at its base is plucked, lightly covered with earth

and laid in a shady place, where it eventually takes root. Garden-

ers who own rare varieties therefore forbid the visitor a near ap-

proach to their plants, as it would be easy to pick a leaf of the

proper kind and conceal it in the pocket for future planting.

— The question of the relative food value of dried corn fodder

and of corn silage has been much discussed, and, judging from the

fact that the discussion still continues, has not yet reached its

final solution. One important element in determining this ques-

tion is the relative percentage digestibility of the fodders, that is,

the proportion of the ingredients of each one which the animal fed

upon them is able to utilize. Some recent experiments conducted

by H. P. Armsby and W. H. Caldwell at the Pennsylvania State

College Agricultural Station are a contribution to this branch of

the question. The material used in this experiment was ordinary

field corn fed to two Devon steers. The corn was prepared in

three different ways, — as rapid-filled silage, slow-filled silage, and

field-cured fodder. As a result of the experiment, it was found

that the dry matter of the field-cured fodder was more digestible

than that of the rapid-filled silage, and this again was more di-

gestible than that of the slow-filled silage. The digestibility of the

albuminoids and of the total protein is very nearly the same in the

fodder and the silage. These results do not show the effect of the

process of ensilage upon the digestibility of green fodder, but only

the difference in the final effects of two processes for preserving

fodder. The digestibility of the green material was not deter-

mined, but in all similar investigations the digestibility of the freshly

cut fodder has been invariably found to be greater than that of the

same fodder after being subjected to the ordinary processes of

curing. In all probability, therefore, the freshly cut corn fodder
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would have proved more digestible than was either the silage or

the fodder. The experiment shows merely that the process of en-

silage lowered the digestibility of the material more than the

process of field-curing. Furthermore, the relative digestibility of

•corn fodder and silage is but one element in determining their re-

lative value. It would be a mistake to condemn silage because it

appears to be slightly less digestible than the field- cured material.

In forming a judgment of the comparative value of the two pro-

cesses, account must be taken not only of the digestibility of the

resulting fodder, but of the amount of material lost in the process,

and of the hutritive value as well as the digestibility of the pro-

duct ; and also of its influence upon the health of the animals, and

of the important practical questions of the relative convenience and

•economy of harvesting, storing, and handling.

— A few years ago some of the leading photographers in Lon-

don went to the expense of equipping their establishments with

engines and dynamos, so that, by means of the electric light, they

might be to some extent independent of the sun in their work.

The results were satisfactory though the cost of equipment and

maintenance was high. Most of these photographers have now
discarded their engines arid dynamos, though still adhering to the

electric light. They find it much less expensive and satisfactory to

take their current from the street mains of the different electric

'light companies, paying only for the quantity consumed.

— In a recent lecture by Dr. A. W. Schi.iddekopf, on " Univer-

sities and University Life in Germany," after a short sketch of the

'history of German Universities, showing how they have gradually

developed from the schools founded by the Church for the educa-

tion of persons intending to enter its service, the lecturer explained

the constitution of German Universities, their officials and teaching

staff, with a digression illustrating the high social position of a

German professor, despite the fact that his salary seldom exceeds

$1,500 or $2,000 a year. The Lecture also explained at some
length the position of a " privat-docent," a class of teachers pe-

culiar to German Universities, who receive no salary for their work,

but render their services gratis in the hope of being some day ap-

pointed to a professorship. He also reminded his audience of an

important distinction made in Germany between the " professor

ordinarius " who has a seat in the Senate of his University and is

•eligible for all the honorary offices— rectorship, deanship, etc.,

—

and the " professor extraordinarius," who does not enjoy these

privileges. Dr. Schiiddekopf then proceeded to describe the Ger-

man Universities as teaching centres. He compared the English

system of higher education with the German system, stating that

Universities of an exclusively examining character do not exist in

Germany ; whereas, on the other hand, the educational feature of

Oxford and Cambridge life is absent from German Universities.

The latter are of a teaching and examining character at the same

time. The lecturer next laid emphasis on the looseness of the

discipline for the students, compared with that maintained in Eng-

land, and explained the possibility of such laxness by the greater

average age of the student — it being necessary for every person

matriculating at a German University to have pased his " maturi-

tatsexamen " at his gymnasium, which is rarely tried by persons

under nineteen or twenty years of age. The German student is

much less frequently examined than his English brother ; but then

what an ordeal when it comes ! Unlike the English system there

•is little or no paper work, the candidate being examined vii'd voce,

more importance being attached to the grasp he shows of his sub-

ject, and his manner of manipulating it, then to his knowledge of

facts. Besides the vzvd voce, candidates have to write one or

several " dissertations," which may take many months to prepare.

Dr. Schiiddekopf reminded his audience that, in Germany, Univer-

sity degrees are not considered to qualify candidates for master-

ships, for a license to practice medicine, and other offices, except

in the case of candidates for a University professorship ; but that

candidates for such offices must have passed the " staatsexamen,"

which in most cases is much more difficult than the degree ex-

aminations. Relating his own experiences in passing his " staats-

examen," Dr. Schiiddekopf caused a tremor to run through a

sympathetic audience when he told that, after a year passed in

writing " dissertations " on philological and philosophical subjects.

he underwent nine hours vivd. voce examination in one day by
eight German professors in as many different subjects ! The ma-
jority of German students— except in the faculty of medicine —
do not take a degree at all, but only pass their " staatsexamen." It

is the custom in Germany for a student to have been to several

Universities before settling down at one for e.xamination purposes
— a system which the lecturer thought a very good one, on account

of the facility it affords the student for becoming acquainted with

the leading men in his subject.

— For the benefit of delegates and others attending the eleventh

convention of the National Electric Light Association, to be held

at Kansas City, Feb. 11-14, arragements have been made with the

Pennsylvania Railroad to provide a vestibule train to be known as

the " Electric Limited," to be run through without change to Kan-
sas City, via Chicago and the Chicago, Burlington, and Quincy

Railroad. This train will leave Jersey City on Sunday, Feb. 9, at 9.45

A.M., arriving at Chicago, Monday morning, at 9 a.m. Monday
will be spent in Chicago, the Chicago Electric Club having kindly

invited the Eastern delegates to enjoy its hospitality during their

stay in that city. The " Electric Limited " will leave Chicago on

Monday evening at 5 o'clock, arriving at Kansas City early Tues-

day morning. Passengers should be careful to take the ferry at

foot of Cortlandt or Desbrosses Streets, New York, not later than

9.30 Sunday morning. No effort has been spared by the transpor-

tation committee in obtaining the very best equipment, and the

committee is assured that this train will be the finest ever run out

of New York. It will be composed of the latest Pullman ves-

tibule sleeping cars, lighted by electricity, a dining car, composite

car containing barber shop, bath room, card room, library, writing

desk, smoking room, etc., and an observation car with a large open

room luxuriously furnished, as well as an observation platform.

The train will be supplied throughout with fixed and portable elec-

tric lamps. Special accommodations will be provided for members

accompanied by their wives. The rate of fare going, includmg

sleeping car accommodations, will be 839-75. and inasmuch as it is

necessary to guarantee a certain number of people in order to se-

cure this superb train, it is important that those who propose at-

tending the Convention notify, with remittance, as promptly as

possible, C. E. Stump, chairman transportation committee. Times

Building, New York. Extensive preparations have been made to

render this one of the most interesting conventions ever held, and

it is expected that members will do their utmost to induce as large

an attendance as possible.

— In the town of St. Emilion, near Bordeaux, France, is a re-

markable monolithic church, probably one of the most curious of

its class. According to Mr. J. H. Parker, who describes it in a re-

cent issue of the American Architect, it is cut entirely out of the

solid rock, and is of early Romanesque character. The precise date

is uncertain, but it appears most probable that the work was com-

menced in the eleventh century, and carried on through the whole

of the twelfth. A fragment of an inscription remains, the charac-

ters of which agree with the eleventh century ; but some of the

French antiquaries attribute it to the ninth. Others consider it as

merely the crypt of the church above on the top of the rock ; but

that church is of much later character, and it is much more proba-

ble that the subterranean church was first made, and the other

built long afterwards, when the country was in a more settled

state. This church is one hundred and fifteen feet long by eighty

feet wide. It consists of three parallel aisles, or rather a nave and

two aisles, with plain, barrel-shaped vaults, if they can be so called,

with transverse vaults or openings, and round arches on massive

square piers. The imposts are of the plain early Norman charac-

ter, merely a square projection chamfered off on the under side,

but one of them is enriched with the billet ornament. There are

recesses for tombs down the sides, and a fourth aisle or passage

has been cut out on the south side, apparently for tombs only, as it

has recesses on both sides to receive the stone coffins. Still far-

ther to the south, but connected by a passage, is a circular cham-

ber in an unfinished state, with a domical vault, and an opening in

the centre to a shaft which is carried up to the surface. Whether

this was intended for a chapter-house, or for a sepulchral chapel in

imitation of the Holy Sepulchre, is an undecided point. This sub-
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terranean church or crypt is necessarily Ughted from one end only,

where it is flush with the face of the rock ; and these openings are

filled with flamboyant windows, which are very evident insertions.

On the surface of the hill over this church, but with a large space

of solid rock intervening, is the tower and spire belonging to it.

The tower is of late Norman and transitional character surmounted

by a flamboyant crocketed spire. There is a kind of well or flue

cut through'the rock under the tower into the church below, appa-

parently for the bell-ropes, fn the church are remains of early

painting, and some shallow sculpture, the character of which ap-

pears to be of the twelfth century. Adjoining the church, on the south

side, is a detached chapel of transition Norman work, with an apse

vaulted with good ribs and vaulting shafts. A considerable part

of the old painting is preserved. Some of the ribs are painted with

zig-zags. Under this chapel is a crypt or cave cut out of the rock,

called the Grotto of St. Emilion, with a spring of water in it. The
work is of the same early character as the other vaults.

— A factory chimney, said to be the highest in the world, is now
being erected at the Royal Smelting Works, near Freiburg, in Sax-

ony. The horizontal flue from the works to the chimney is 1,093

yards long ; it crosses the river Mulde, and then takes an upward
course of 197 feet to the top of the hill upon which the chimney is

being built. The base of the structure is thirty-nine feet square by
thirty feet in height, on which is placed a short octagonal transi-

tion, from which the round shaft starts. This is 430 feet high, or

together with the base, 460 feet high, with an inside diameter of

twenty-three feet at the bottom, and sixteen feet and six inches at

the top. It will take 1,500,000 bricks, and the cost is about thirty

thousand dollars,

, — Complaints of overpressure in schools are as numerous and

universal in Sweden as in many other Continental countries. Swe-

den is, in fact, one of the countries where this fact has first roused

the public interest, as has been proved by Professor Dr. Key several

years ago, in a pamphlet full of trustworthy statistical information,

and showing that ansemia, chlorosis, and other diseases are due to,

or are at least greatly promoted by, the existing overwork in the

schools. Another weighty charge against the present school-sys-

tem is that it, to a great extent, promotes the ordinary contempt

for manual work among the young, and tends to engender disin-

clination for the practical professions, handicrafts not being suffi-

ciently ".genteel." Complaints of a too great influx at the univer-

sities are, therefore, as common in Sweden as in Germany, and the

other Scandinavian countries. These unhappy results of the sec-

ondary education are now acknowledged by nearly every body, but

they were foreseen by some patriotic men, who, thirteen years ago,

founded a school, which, after its headmaster, got the name of

" Palmgren's Practical Work-School." However, one must not in-

infer from the name that it gives instruction solely in manual work.

It was also intended to give a liberal education, and has now glo-

riously proved its efficiency in that respect, as some of its pupils

have, during the last two years, successfully obtained their matric-

ulation degree. The school-lessons are here somewhat fewer than

in ordinary schools, and instruction in manual work — Sloyd — is

obligatory for all pupils. Moreover, children who do not attend

the school-lessons are admitted to the Sloyd instruction at a very

moderate fee. Instruction is also given to men and women in

sewing, embroidering in gold and silver, lace-making, macrame,

etc. Further in bookbinding, pasteboard-work, joinery and turn-

ing. There are also courses at the school, of three months each,

for future male and female Sloyd-teachers. Besides instruction in

Sloyd-work, these students have lessons in drawing and the peda-

gogics of Sloyd. They have also to instruct children in Sloyd for

one to two hours a day, under the superintendence of their teachers.

During the summer holidays a shorter course is given for ordinary

teachers. To give the reader an adequate idea of the interest

which nearly all classes in Sweden take in Sloyd, the Swedish cor-

respondent of the Journal of Education mentions that Colonel

Ankarcrona, Commander of the Royal Swedish Lifeguards, has

ordered that Sloyd-instruction is to be given twice a week to the

guardsmen, by experienced teachers from Mr. Palmgren's school.

This step has been taken to give the soldiers some pleasant and
useful recreation when they are off duty. Apart from the moral

influence it may exert, it will evidently be a great advantage for the

soldiers to learn the rudiments of a trade in the barracks, which
hitherto have not been a school for useful and profitable arts ini

Sweden any more than in other countries.

— The Standing Executive Committee of the Convention of

American Instructors of the Deaf, of which Dr. E. M. Gallaudet

Kendall Green, Washington, D.C., is chairman, have had under

consideration the suggestions made in many quarters that, in view

of the probability of a notable national celebration being held in

1S93, in this country, the Convention, which would naturally meet
in 1890, be postponed until the jubilee year. It is well known that

an invitation to hold the next Convention at the New York Insti-

tution for the Deaf and Dumb was accepted some time ago, and
that it was intended, through invitations to professional brethren

in other countries, to give the Convention an international char-

acter. Since this plan was decided on it has become practically-

certain that there will be held, in 1892, one or more great exhibi-

tions calculated to attract visitors even from foreign countries, and
that, consequently, during that year, low rates of travel to and in

our country will be offered, all of which would tend to- induce a
larger attendance at such a Convention from abroad, and probably

from the States, than could be expected at any Cfther time-

within the next decade. The influence of such a Convention, held

when great numbers of people, both foreign and native, would be
assembled at the place where the Convention would be likely to

meet, would give its proceedings an influence and importance they

could hardly have under other circumstances. The weight of these

considerations has led the Committee to decide, unanimously, to>

postpone the meeting of the next Convention until 1892. The.
authorities of the New York Institution have kindly renewed their

offer of hospitality, but the Committee are of opinion that it will

be wise to defer their decision as to the place of holding the Con-
vention until the plans for the national celebration are more fully

developed than they now are.

—Life at Girton is described in The JVomen's ]Vorld in this way :

An early breakfast, served from eight to nine (some industri-

ous students begin their day with a private breakfast party at five

or six, and only partake of the college meal as an afterthought), is-

followed by a morning devoted, almost without exception, to pri-

vate study, or to attendance at lectures given in college by the resi-

dent lecturers, or at the numerous courses in Cambridge now
thrown open to women. The early hours of the afternoon, which

by common agreement of the students are considered " noise-

hours," are usually given to recreation, tennis being the most popu-

lar form of outdoor amusement, and pianos, with an occasional

fiddle, having full swing indoors. After luncheon coffee-parties

are also a common occurrence, the entertainment being of the

most informal description, while the hostess seldom scruples to

dismiss her guests or leave them to entertain themselves if she has

work or lectures on hand. From three until the six o'clock dinner

silence reigns again in the college. Many classical and mathe-

matical lectures are given at this time by Cambridge lecturers, who
come out to the college for the purpose, and the students who have

not lectures usually, though not so universally as in the mornings

devote a part or the whole of these hours to private study. After

dinner again informal coffee or tea parties are frequent, and friends

generally meet in a haphazard kind of way, which, perhaps, may
be best described as " loafing " into each other's rooms. In the

May term this " loafing " takes place round the grounds, and an

interesting study of shawls might be made from the windows over-

looking the lawn and tennis courts. The formal social duty of

calling on freshers is performed in this after-dinner hour, most of

the college business is transacted, meetings are held, and sub-

scriptions to the various societies paid. In the May term it is the

favorite hour for tennis, and in all three terms the fire-brigade has

a fortnightly practice immediately after "hall." Some of the

poorer specimens of Girtonians think this a little severe, as the

practice often includes a double-quick march from end to end of

the long corridors ; but the officers are inexorable, and catalogue

all who brave their scorn and fight shy of the brigade as " ill or

lazy." From half-past seven to nine are " silence hours " again,,

and then, or later in the evening, an hour or two's work is com-
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inonly done — freshers with " little-go " on the brain, are reported

to get in four or five before retiring for the night, but they gener-

ally learn in a term or two that it does not pay. Nine P.M. is the

orthodox hour for knocking. off work,,and for the more elaborate

forms of social intercourse, club meetings, occasional dances, small

debates, and so forth — above all, for the regulation formal tea-

party. There are certain points about this entertainment peculiar

to college life, if not to Girton, says the Women's ]Vorld, notably

the fact that the guests bring, not their own mugs merely, but a

whole trayful of refreshments. The college custom is to send to

all the rooms a tray, with a roll and butter, and the materials for

whatever beverage — tea, coffee, cocoa, or plain milk — is preferred

by each student, and this custom greatly facilitates the discharge

of the social duty. For it is understood that when a student gives

a nine-o'clock tea-party all the guests Jake their own trays, the

hostess providing only the hot water, and such luxuries as cake and

jam. Thus, at 9 P.iM., in all the corridors, is presented the striking

spectacle of students hurrying in all directions — sharp corners are

very dangerous at this time — to their respective entertainments,

balancing trays in one hand, and in the other, unless they are such

old hands as to know the college blindfold and avoid all pitfalls of

boots, water-cans, and unexpected angles, carrying candles in case

the festivities should outlast the college lights. It is at these

parties that new students are first initiated into college society,

and so strong is the instinct of hospitality that the " freshman
"

must be ofa remarkably gregarious disposition who does not find

tea-parties, which she experiences in their most formal tedious as-

pect, grow decidedly monotonous after a few weeks.

— The high price of gum acacia has led Trojanowsky to seek

for a substitute, says an exchange, and this he believes may be

found in the mucilage of flaxseed. By boiling the seed with water

and precipitating the strained decoction with twice its volume of

alcohol, he obtained a substance which, after drying, consisted of

opaque, yellowish-brown irregular fragments, somewhat brittle,

but not easily reduced to powder, dissolving in water to a turbid

mucilaginous solution ; of this, five grains were sufficient to emul-

sionize an ounce of cod liver oil. The large quantity of alcohol,

however, required for the precipitation, and the difficulty of drying

the adhesive product being such serious objections, further experi-.

ments were made, and, by still employing flaxseed as the source of

the mucilage, and treating with sulphuric acid, a gum more closely

resembling acacia was obtained. His method is to boil one part

of flaxseed with eight of dilute sulphuric acid and eight parts of

water, until the mixture, which at first thickens, becomes quite

fluid ; this is then strained through muslin, and to the strained

fluid is added four times its volume of strong alcohol, the precipi-

tate being collected on a filter, washed with alcohol, and dried.

The gum is in the form of translucent, grayish-brown, brittle frag-

ments, easily pulverized, and without odor or taste, and thirty

grains will emulsionize an ounce of cod liver oil.

— An insect destructive to wheat, but previously unknown in

this country, has appeared in considerable numbers on the Cornell

University farm at Ithaca. Mr. J. H. Comstock, professor of ento-

mology at Cornell, who has been making a study of the insect,

says that he does not know of its occurrence anywhere else in this

State ; but as it is extremely abundant on the University farm, it

is doubtless spread over a considerable area. It was first observed

there two years ago, by one of the students, the late Mr. S. H.

Crossman, while making an investigation of wheat insects. On
examining the stalks of wheat at harvest time by splitting them

throughout their length, it was found that some of them had been

tunnelled by an insect larva. This larva had eaten a passage

through each of the joints, so that it could pass freely from one

end of the cavity of the straw to the other. In addition to tunnel-

ling the joints, they had also fed more or less on the inner surface

of the straw between the joints. If infested straws be examined

a week or ten days before the ripening of the wheat, the cause of

this injury can be found at work within them. It is at that time a

yellowish, milky-white worm, varying in size from one-fifth of an

inch to half an inch in length. The smaller ones may not have

bored through a single joint ; while the larger ones will have tun-

nelled all of them, except, perhaps, the one next to the ground.

As the grain becomes ripe the larva works its way toward the

ground; and at the time of the harvest the greater number of them
have penetrated to the root.

— The Boston correspondent of The Book Buyer quotes an
amusing letter sent by Mr. Aidrich to Professor E. S. Morse, ex-

president of the American Association for the Advancement of

Science. Professor Morse, it should be said, has a handwriting

quite indescribable in illegibility :
" My Dear Mr. Morse : It was

very pleasant to me to get a letter from you the other day. Per-

haps I should have found it pleasanter if I had been able to deci-

pher it. I don't think that I mastered any thing beyond the date

(which I knew) and the signature (which I guessed at). There's a

singular and a perpetual charm in a letter of yours ; it never grows
old, it never loses its novelty. One can say to one's self every

morning, ' There's that letter of Morse's. I haven't read it yet. I

think I'll take another shy at it to-day, and maybe I shall be able

in the course of a few years to make out what he means by those

t's that look like w's and those i's that haven't any eyebrows.'

Other letters are read and thrown away and forgotten, but yours

are kept forever— unread. One of them will last a reasonable

man a lifetime."

— No subject can be of more vital importance to the farmers of

Indiana than the economical utilization of their fodder crops, since

their success with live stock and in the dairy must be directly pro-

portional to the economy of this utilization and depend for success

or failure on the skill exercised in feeding. Careful inquiry and

observation extending over the entire State, by the State Agricul-

tural Experiment Station, of which Dr. H. E. Stockbridge is the

director, forces the inevitable conclusion that as much nutriment in

the form of fodder is wasted every year as actually finds it way
into the digestive systems of the farm animals of the State. The
two great fodder crops necessarily considered in this connection

are hay and corn stover. Though perhaps both are equally worthy

of consideration, and the utilization of each equally capable of im-

provement, the December bulletin, by J. Troop, pertains only to

the former. It is the intention of the station to devote special

attention to the production, curing, and feeding of hay during the

coming season. That the results of the work may be most effect-

ive, however, it seems necessary that a preliminary discussion of

the grasses of the State is called for, and to meet this demand the

present bulletin is issued. It does not purport to be a scientific

treatise on the grasses of Indiana ; its sole aim is to offer the

farmers of the State the briefest possible description of every grass

known to grow within its borders, together with the chief char-

acteristics and relative value for feeding purposes of each, in the

hope of placing the farmers in possession of such information as

will enable them to determine for themselves the character and

adaptations of grasses with which their experience may bring them

in contact. Recognizing the fact that plant determination by mere

description is necessarily attended by serious difficulties, a large

number of illustrations have been utilized as conveying the most

perfect impression possible of the actual appearance of the grasses

discussed. So far as the actual importance of the work thus be-

gun may become to the agricultural interests of Indiana, the rela-

tions existing between tilled land and grass land in the State must

be pertinent. The area of tilled land in Indiana is 56.4 per cent

of the area of the State, while the grass-land area is 11. 8 per cent,

the average for the entire United States being respectively 41.6

per cent and 1 1.5 per cent. The ratio existing between these two

varieties of farm land is, for Indiana, as i of grass land to 5.4 of

tilled land, and for the entire country, i of grass to 3.7 of tilled

land, — figures showing conclusively that Indiana can lay small

claims at present to either a grazing, stock, or dairy pre-eminence,

and that she falls far short of producing her best proportion of the

grass of the country, and fails in maintaining a just or most profit-

able relation bjetween these two staple divisions of farm lands.

Indeed, Indiana ranks in the second series of States in the produc-

tion of grass, and in the third series in average value of milch cows

and live stock, facts which must possess a definite relation to the

proportion existing between grass product and area of tilled lands,

and enforcing the proverb, '• the more grass the more stock, the

more stock the more manure, the more manure the more crops."
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THE WAITOMO CAVES, NEW ZEALAND.

In a report to the Surveyor-General of New Zealand, Mr.

Thomas Humphries gives an interesting description of a visit

which he and a small party made in June last to the Waitomo
caves, King Country, in the North Island of New Zealand. The
Waitomo River, a tributary of the Waipa, which passes through

these caves, lies about eighty-five miles south of Auckland in a

direct line, though it is about twenty miles further by rail and road.

The caves are about ten miles from Otorohanga railway station.

The country around is undulating. A quarter of a mile before the

caves are reached, the Waitomo, of about twenty feet in width,

is seen emerging from the side of a hill, under which it has mean-
dered through limestone caverns of various sizes for about twenty

chains. A light canoe can be taken along the river through the

caves to within a few chains of its egress, where further progress

is barred by the roof coming down to the water.

At the entrance to the cavern the stream is eight feet deep. The
natives have never had the courage to enter. The entrance to the

cave, thirty feet wide and twenty feet high, is in the face of .a cliff.

It is beautifully arched, with numerous moss and lichen-covered

stalactites. In a canoe the visitor is taken in, ninety feet from the

entrance, and landed on a silt-covered beach. "By the aid of

candles, for all is now dark, he finds himself among ponderous

stalactites, three to six feet thick, reaching from the roof, twenty

feet high, to within a foot of the ground. Everywhere, all over the

extensive and intricate caverns, are seen stalactites and stalagmites

of immense size, in vast numbers, with marvellous beauty of form

and color. At one place the dark vault was studded with thou-

sands of glow-worms, giving the vault the appearance of a starlit

sky.

Passing down the left bank of the stream for one hundred and
forty feet, over a large deposit left by floods, the party crossed it

by means of a foot-bridge. From the entrance to the bridge the

cavern averages fifty feet broad, and from twenty to thirty feet

high. After crossing the bridge, a sharp turn to the right is made
up a steep incline for a distance of seventy feet, to the foot of a

ten-foot ladder, which leads to a narrow passage four feet wide.and
fifteen feet high, the entrance to the " Grand Cavern." Here is

the bottom of the "well," a narrow shaft running up to another

series of caves over the lower ones, where it is again met with in

the gallery above. The well is four feet across, perfectly true, as

if made by human hands, and its sides beautifully marked with

horizontal streaks, formed of laminated lime-stone. In the Grand
Cavern is an immense mound of material evidently fallen from the

roof.

Beyond the Grand Cavern the roof rises and forms two domes,

one fifty feet high. High up, forty feet, is the entrance to another

cavern. Beyond the dome there is a sudden fall, the roof lowering

so much that the visitor has to stoop. The length of the Grand
Cavern, at the end of which the stream is again met with, is two

hundred and fifty feet. It varies in width from fifteen to forty feet,

and from twenty to fifty feet in height. Up to this point the color

is a dull brown and a light yellow; but in the upper galleries, thirty

feet above, there are alabaster and Parian-marble-like scenes of

unsurpassed loveliness.

Twenty feet above the Grand Gallery is the " Organ Gallery,"

so-called from the appearance of the great stalagmitic mass one

hundred'and fifty feet from its entrance, rising tier upon tier, like

the front of an organ with marble pipes. From the Grand Gallery

the Main Gallery above is reached by a twenty-five-foot ladder,

and sixty feet along it the " well " is reached. Here it is twelve

feet in diameter, with smooth sides of hard limestone, and the

sound of moving water below. This is forty-five feet above where

it was first seen. Fifty feet along from the upper well i's a " fairy

grotto," and through an archway thirty feet in length the " Ban-

quet Chamber " is reached, where the surveyor and his friends

.found a hot dinner had been provided by the natives who own the

caves. At the end of this chamber is the White Terrace, a stalag-

mitic mass rising in a series of terraces. From this the upper

entrance to the caves is reached, high in a wooded cliff, sixty feet

above and directly over the lower entrance. Mr. Humphries de-

scribes in glowing terms other galleries and caves, but this may
suffice to show, that, notwithstanding the destruction of the Roto-

mahana Teri"aces, New Zealand has still plenty of wonders.

THE WENSTROM DYNAMO.

Some months ago a description and illustrations of the Wens-
trom dynamo were given in these columns. A dynamo of this

make was recently sent to the electrical testing bureau of the Johns

Hopkins University, where it was submitted to a series of tests,

the results of which are given below, under the signatures of Drs.

G. A. Liebig, Louis Duncan, and W. F. Hasson. It may be men-

tioned here that the dynamo tested was designed to give an output

of 400 ampdres, at no volts, running at a speed of 500 revolutions

per minute; while the speed under which the tests were made was
only 330 revolutions per minute.

" The dynamo electric machine sent to us for examination, a

report of which is contained in the following pages, was described

by the manufacturers as an 8oo- light dynamo, and was stated to

absorb energy, when doing full duty, at the rate of about sixty-

horse-power.
" Having our source of motive power and testing apparatus

already in place for the purpose of conducting some experi-

ments on other dynamos, the following tests were made (through

the kindness of Mr. F. Hambleton, who consented to allow the

bureau the use of a part of the works under his charge), at the

plant of the Consolidated Gas Company of this city [Baltimore].

" Here we had set up an Armington & Sims engine of about

seventy-horse power capacity ; belted to which was a Tatham
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dynamometer, which in turn was connected by a belt with the

dynamo under examination. At a convenient distance from the

dynamo were located the lamps and resistances (resistance coils),

through which the current furnished by the former was allowed to

flow, as well as the various instruments employed in the electrical

measurements. Steam for the engine was furnished by a set of

boilers located near by, but in a separate building.

" The source of motive power was, as stated before, an Arming-
ton & Sims engine, rated, nominally, at about seventy horse-power

when supplied with steam at about eighty pounds pressure. The
normal speed of the engine was about 275 revolutions per minute,

but this could be varied within limits of a considerable range,

without any serious interference with the action of the governor.
" For measuring the power supplied to the dynamo, there was

employed a dynamometer originally designed by W. P. Tatham of

Philadelphia. This instrument was the same as that used some
years ago by the committee appointed by the Franklin Institute of

Philadelphia to conduct the competitive tests of dynamos exhibited

at the Electrical Exhibiticn held in Philadelphia in 1885. A de-

scription of the apparatus will be found in the Jonrnal of the

Franklm htstiiuie, November, 1885.

" For measuring the current furnished by the machine, there

were employed two methods, the full-load current being 400 am-
pere, — too great for any single instrument in our possession, — a

part of this was measured by a Thomson balance, and part by ob-

serving the potential difference between the ends of several heavy

strips of German silver immersed in oil. The latter method is

known generally as the method of fixed resistances, and the appa-

ratus referred to was standardized by observing the difference of

potential at its terminals, when a current of known value, as meas-
ured by the Thomson balance, was allowed to pass through it.

" In the measurement of electromotive force there was used a

Weston voltmeter, received only a few days previously from the

laboratory of Mr. Edward Weston, where it had been standardized.

This, however, as well as the other measuring apparatus, was, after

the completion of the test, carefully calebrated in the physical lab-

oratory of this -university.

" It may be stated that owing to the construction of the measuring
apparatus employed, and also to the circumstances that a consid-

erable distance separated the instruments used from the dynamo,
no magnetic influence could have interfered with the accuracy of

their indications. Before measuring the power absorbed by the

dynamo, the dynamometer was run without load, in order to de-

termine its own friction. This amount of power consumed was, in

all cases, subtracted from subsequent measurements. The friction

of the dynamo itself was determined by running it on open circuit,

and with the brushes removed.
" The order of making the tests was as follows : first, the dyna-

mometer was run without load ; second, the dynamo was run on

open circuit, brushes removed (this measurement gives friction of

dynamo) ; third, the dynamo brushes were placed in position (this

measurement represents losses due to friction in bearings, losses

due to heating of field magnet wires, losses due to reversals of

magnetism of armatures, core, and losses due to Foucault currents

in the armature). These losses are, for a given speed, nearly con-

stant. After this, the dynamo circuit was made, and measure-

ments of power, current, and electro-motive force at different loads

were begun. The following table gives the results of the several

determinations.

i
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room where the pattern of the wall-paper or the carpet abounds

in geometrical figures and circles, is apt to find these endowed
with gyratory movement, and as a result may come to imagine

snakes about him. But the usual causes of this hallucination seem

central in origin and due to pre-existing imaginative impulse. Why
should this impulse assume the snake form ? May not the explana-

tion lie in the facts of nascent consciousness ? We know that

stimuli cannot be co-ordinated without some ganglion through

which they are brought into relation. In effecting this co-ordina-

tion the ganglion must necessarily be subject to the influences of

each stimulus and must undergo a succession of changes. This

action and its re-action implying perpetual experiences of resem-

blances and differences constitutes, according to psychologists, the

raw material of consciousness. Therefore, as a corollary of this

process, Herbert Spencer asserts, that, as ' consciousness is de-

veloped, some kind of instinct becomes nascent.' That there is a

nascent instinctive dread of the serpent in man and monkey is ob-

vious. There is every reason for it. The early history of our

race abounds with record and tradition of that internecine strife

between man and the serpent. We find the serpent permeating

all his mythology, a chief feature of his legends, inscribed on his

monuments, engraved on his symbols, and worshipped as his God.
" Even before this period the dread of the serpent may have

been implanted in our human neuroplasm. Dr. A. E. Brown re-

cently made some experiments in the Philadelphia Zoological

Gardens, and found that monkeys, who, born and reared within

the gardens, had never seen a reptile, yet exhibited great fear and

curiosity when a snake was placed in their cage. An alligator or

turtle caused no surprise whatever. Other animals, like the ox

and the hog, were either perfectly indifferent, or manifested no

fear of the snake."

Dr. Frank W. Brown said :
" I cannot altogether agree with the

Doctor as to the iitiportant part taken by nascent consciousness in

the creation of these hallucinations. I do not think that nascent

consciousness enters largely into the formation of the most com-
mon of all forms, primary hallucinations ; that is, into those first,

simple hallucinations which, if continued (and the majority of them
are not), may grow to be more elaborate. Nascent consciousness

does, however, have much to do with the elaboration. In the

graphic descriptions of the struggles of the legal gentleman it

would be interesting to know whether he conceived the snakes be-

fore the sentence of the judge, or whether they grew in his con-

struction of that sentence ; for in the former case they would be a

primary hallucination and in the latter an outgrowth of elaboration.

Primary hallucinations, I think, arise largely from misinterpreted

perceptions — false cognition. The nerve cells, weakened by con-

tinued onslaught of alcohol, no longer possess the power of dis-

crimination : they are content to resolve perceptions in the slightest

possible way. Just as in that pathological state characterized

onomatopoiesis, where the patient lapses into that simple language

which names animals by their sounds, so may the weakened nerve-

cells of the alcoholic be content, to picture living things at the

behest of a suggestive touch.

"Bugs, ants, mice, and rats are common hallucinations, but they

are generally found first on the body and then afterwards in the

room and on the furniture. The appearance first on the body can

be explained on the supposition that the hallucination was created,

by a dermic sensation, or of formication, which would quickly lead,

through imperfect cognition, to the conception of a bug or an ant,

and then secondarily manifested as a visual hallucination. When
seen first on walls or bed, they may be suggested by the so-

called musca: zwlitantes, not uncommon in delirium. As a refine-

ment of this idea, could not the primary hallucination of snakes be

brought about through misinterpretation of a cutis anserzna,

which sweeps coldly, wave-like, and rhythmically over a portion of

the body? If this process seems complicated, it might explain the

infrequency of snakes as an hallucination. Other hallucinations

arising in the way I have indicated can be brought about by the

red flashes, dust, retinal irritation, which often precedes active

delirium, and which suggest a fire, or, more elaborated, a hell

;

ringing in the ears, a' cataract, etc. As to the part taken by nas-

cent consciousness in the creation of the reptiles in the snalce case

given by the Doctor, I might say that he has been a witness against

himself, in that he has not exaggerated in his vivid description of

those miserable forefathers of ours in their sometimes unsuccess-

ful attempts to avoid their most uncanny if not most horrible

enemy, and from whom we consequently derive one of our most
pronounced examples of nascent consciousness. If, then, nascent-

consciousness be a leading factor in the production of hallucina-

tions, why do snakes so seldom appear as one of their manifesta-

tions ?

" As to the suggestions given by figures on carpets or wall-

paper, they create illusions, not hallucinations, as their origin deals-

with defective cognition influenced by the imagination, rather thaiv

with the nascent consciousness."

The Sense of Smell.

There is no other cranial nerve which presents so much to puz-

zle the physicist, the anatomist, and the physiologist as the olfac-

tory. The course of its fibres, from the nasal mucosa to the cor-

tex in the temporo-sphenoidal lobe, is devious and obscure, but the-

phenomenon of matter of various kinds imparting the sensation of

odor by contact with the periphery of the first nerve is still more
mysterious. With regard to light and color and all the sounds of

the octave, we have long been able to conceive of their reception

and differential appreciation by the cortex as due to vibration and!

variation in vibration rates. The wave theory accounts satisfac-

torily for these visual and auditory phenomena.

Theie are some well-known facts concerning the olfactory sense

which have always been matters of daily familiarity, but which we
have not as yet scientifically interpreted. For instance, as Dr. F,
Peterson points out in the New York Medical Journal, some
odors, though mingled together, can still be dissociated and recog-

nized by the olfactory nerve-ends, whereas others, on the contrary,

overwhelrn one another, so that one only may be perceived, the

others being completely suppressed. This antogonism has been

little studied, and has been generally dismissed by the physiologist

under the assumption of a cheinical process occurring in the mix-

ture. As illustrating this internecine warfare among smells, the

odor of almonds conquers that of musk ; certain ethereal oils

destroy the unpleasantness of iodoform ; orris-root is employed

against bad breath ; sulphuric ether overcomes Peruvian balsam
;

camphor makes the odors of the oils of lemon and juniper, of pe-

troleum, of cologne, and of onion disappear; and coffee and cloves

have the reputation in our drawing-rooms of being inimical to cer-

tain spirituous exhalations.

There seems, then, to be a sort of strife between odors of vari-

ous kinds, a strife inexplicable upon any simply chemical theory ;

and it is more than probable that the vibratory hypothesis must

needs be accepted to account for the sensation of smell as well as

for those of light and of sound. Not long ago Professor Haycroft

{Brain, July, 1888) made some investigations upon the olfactory-

sense, from which he drew the conclusion that the sense of sn-iell

as well as that of taste depended upon the rate of vibration of

gaseous particles ; and he found, moreover, a relation existing be-

tween the molecular weights and vibrations of bodies and the odors

which they exhaled.

More recently Dr. Zwaardemaker, of Utrecht {Fortschritte der

Medicin, Oct. i, 1889), has been studying the same subject in a

manner to throw additional light upon the difficult problem. He
has constructed an instrument which he calls an olfactometer. It

consists simply of a glass tube, one end of which curves upward,

to be inserted into the nostril. A shorter movable cylinder, made
of the odoriferous substance, fits over the straight end of this glass

tube. On inhaling, no odor will be perceived so long as the outer

does not project beyond the inner tube. The further we push for-

ward the outer cylinder the larger will be the scented surface pre-

sented to the in-rushing column of air, and the stronger will be the

odor perceived.

Should one desire to study the effect of mingling two odors, it

is only necessary to saturate the cylinder of the olfactometer with

one scented body, and another cylinder with another. By the jux-

taposition of the ends of the two cylinders, the lengths being ac-

curately determined, the air rushing in upon inhalation through

the tubes must take up and mingle the two odors. Dr. Swaarde-

maker found by this means that whenever one outweighed the
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other, he perceived the one or the other smell, but that when both

were in exact equiUbrium, either no odor at all was perceived, or

at most a very weak and uncertain impression was made, which

partook of the qualities of neither of the two substances employed.

But as some sort of union of the gaseous molecules could not

be altogether excluded by this method, such as an indifferent

osmotic or physical combination preventing sensory perception, it

was deemed expedient to make use of a double olfactometer in

experiments of this character. The instrument consists merely of

two of the olfactometers described above, one for each nostril. By
the use of the double olfactometer one may easily convince him-

self that even in this procedure one odor will overwhelm another,

rubber, for instance, causing the smells of paraffin, wax, and tolu

to disappear. Even with very strong excitants there is never a

mingling of sensations. Either the one or the other odor is dis-

tinguished by one or the other nostril, until, by careful equilibra-

tion of the two, no sensory effect is at all perceived. Sensibility is

absolutely eliminated. Each nasal half becomes in this manner
completely insensible to the odor inhaled through it, although its

sensitiveness is really the same as before.

We are constrained to believe that there is something in the

vibratory theory already applied to sight and hearing, to account

for these remarkable facts in the domain of smell, and that is the

interference of molecular waves with each other, producing in the

former cases darkness and silence, and in the latter temporary

anosmia.

Neutralization of the Bacillus gf Tetanus.— In

June last Professor Sormani of Milan announced to the Lombard
Institute of Sciences the results of his experiments on the neutrali-

zation of the tetanigenous microbe — results which seemed to justify

his conclusion that iodoform, iodol, and corrosive sublimate are ab-

solutely destructive to the bacillus in question. To these disinfecting

agents he has, says the Lancet, as the result of further experiments,

added three more— namely, chloroform, chloral hydrate, and cam-
phorated chloral, the latter being, he alleges, in a marked degree

efficacious ; while camphor and camphorated alcohol he found in-

ert. On a general review of the whole, however, he gives the pref-

erence to iodoform. Seven rabbits were inoculated with materials

charged with the tetanigenous virus. From six of these, after an

interval of twelve hours, the foreign body was removed during the

period of incubation ; from the seventh the substance was removed
only when the first symptoms of local tetanic convulsions had de-

clared themselves. In all these animals the wound was scraped

and thereafter freely medicated with iodoform. The seventh rab-

bit died of tetanus. Of the first six five were saved. From this

Dr. Sormani concludes that medication of wounds with iodoform

ought to be practised before the setting in of the first tetanic symp-

toms. Nevertheless, even during declared tetanus, the applica-

tion of iodoform to the wound is capable of disinfecting it and of

removing from it all trace of virulence. Wounds and sores treated

with iodoform, especially wounds or sores contaminated with

earth, yield results highly welcome to the surgeon — such medica-

cation preventing the access of that fatal tetanic symptom which,

having once declared itself, leaves but little chance for skilled in-

terference. Dr. Sormani gave confirmatory proof of his thesis by

cases of tetanus in hospital, where iodoform opportunely applied

saved the patients, and where, from its use having been unfortu-

nately suspended, two lives were sacrificed.

Boxing the Ears and its Results. — We would fain hope

that, in deference to repeated warnings from various quarters, the

injurious practice of boxing the ears, once common in schools, is

fast and surely becoming obsolete. It is too much to say that this

desirable end has yet been realized. Certainly the recent observa-

tions of Mr. W. H. R. Stewart do not give calor to any such

view. In a pamphlet on " Boxing the Ears and its Results," lately

published, and referred to in the La?icet, Dec. 21, 1889, he briefly

summarizes his own experience in the matter. Notwithstanding

the toughness of the aural drum head, its tense expanse will rup-

ture only too readily under the sudden impact of air driven inward

along the meatus, as it is in the act of cuffing ; and Mr. Stewart

shows that in one instance at least this injury resulted from a very

slight though sudden blow. Given early and skilled attention the

wound may heal very kindly, but if the beginning of mischief be
overlooked, as it often has been, further signs of inflammation soon
follow, and a deaf and suppurating tympanum is the usual result.

There is practical wisdom in the statement that this consequence
most readily follows in the case of the poorly developed and under-
fed children who abound in every board school. In them an ear-

ache would probably receive no very strict attention, and disease

might for a time work havoc unimpeded. Where chronic suppu-
ration exists already, and it is only too common, a random knock
on the ear may, and has resulted, in fatal brain complications.-

The close connection between ear and brain should never be for-

gotten, and the reflection that injury to the former organ most eas-

ily terminates in total deafness, and in suppuration which may any-

day take a fatal coiirse, should assist in the preservation of a some-
times difficult patience.

BOOK-REVIEWS.

First Lessons in Political Economy. By Francis A. Walker,
New York, Holt. 12°.

President Walker in this work has undertaken to bring eco-

nomic science down to the comprehension of a younger class o£

students than have hitherto pursued the subject, those from fif-

teen to seventeen years of age. To accomplish this task is not

easy, and the author himself expresses some misgiving as to the

success of his undertaking ; for he has not treated his theme in a

childish, or so-called popular, way, but in a thoroughly scientific

manner and with the same closeness of reasoning that is employed

in larger treatises. How far his book is adapted to its purpose

only actual trial, as he says, can tell ; but if the subject can be-

made comprehensible to such young pupils, we should think this-

work well fitted to do so. It is perhaps as simple in style as a.

treatise on economics can be, and it is in the main free from con-

troversial matter. It contains, however, some things that might

better have been omitted ; such, for instance, as the discussion

of the multiple standard of deferred payments, which is of no-

practical importance, and is out of place in an elementary work.

The book is divided into two parts, the first treating of produc-

tion and exchange, the second of distribution and consumption, and

the various subdivisions are in general well made. President

Walker's views are so well known that we need not state them,-

and in most cases we find ourselves in accord with them. His

theory of profits, however, we cannot agree with, and we fail to see-

the cogency of the reasoning by which he endeavors to support it.

He holds that " prices are determined by the productive capability

of the lowest class of employers who are actually producing for the

supply of the market ; and all excess of those prices, over the cost

of production in the hands of the more capable men of bufiness,

goes to these latter, individually as profits "
(p. 222). But it seems-

to us that prices are determined rather by the higher class of employ-

ers, who by superior ability or larger command of capital often

force prices down so that the lower class of employers are driveri-

out of business. Moreover, President Walker, like other econo-

mists, overlooks the fact that the highest profits, as a rule, are not

made in production at all, but in exchange. But though we can-

not agree with all the author's views, we shall be glad if his work

should be successful in teaching economics in the high schools.

AMONG THE PUBLISHERS.

The fourth volume of M. Grandeau's " Etudes Agronomiques,"

just issued, contains a review of British and American agriculture,

as represented at the Paris Exhibition.

— M. Victor Giraud, the African explorer, has just published the

narrative of his explorations in the African Lake Region from 1883.

to 1889. The work contains many illustrations.

— The fifth part of the second volume of the Lnternationales

Archivfar Ethnographie has been issued. It maintains in all re-

spects the high level reached by previous numbers. Among the

contributions are an article in German, by F. Grabowsky, on death.
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burial, and the funeral festival among the Dajaks ; and one in

English, by Prof. H. H. Giglioli, on a singular obsidian scraper

used at present by some of the Galla tribes in southern Shea.

— Mr. Charles Hallock, the founder of American journalism on

field and water sports, and one of the most eminent writers on

outdoor life, is now permanently associated in the editorial conduct

of The American Angler.

— Harper & Brothers have just published Stanley's letters, tell-

ing the story of Emin's rescue, accompanied by illustrations and a

map showing the traveller's route from the Kongo to the coast.

Sir William Mackinnon, chairman of the Emin Pasha Relief Com-
inittee, adds some interesting material to the volume. It is of

course understood that this book will not in any way trench upon
Mr. Stanley's great work, which cannot possibly be published for

several months.

— The J. B. Lippincott Company publish this week " A Conver-

sation on Mines Between Father and Son," a lecture on the atmos-

phere and explosive gases by William Hopton, to which are added

questions and answers to assist candidates to obtain certificates

for the management of collieries ; and " A Text-Book of Assay-

ing," by J. J. and C. C. Beringer, for the use of students, mine

managers, etc.

— D. Lothrop Company publish this week a little volume ad-

dressed to all workers with hand and brain, entitled " The Shop,"

devoted to the pos_sibililies and probabilities of social, home,

church, and political reform, by Albert E. Winship, editor of the

Journal of Education.

— The second report of the committee appointed by the British

Association to inquire into, and report upon, the present methods

of teaching chemistry, which was presented at the Newcastle meet-

ing, and to which attention was called in Nature a short time ago,

has now been put on sale by the Council. It may be obtained from

the office of the Association, 22 Albemarle Street, London, W.

— A new fortnightly scientific periodical is about to be published

in Paris. It will be entitled Revue Generale des Sciences Ptires et

Appliqtiees, and will deal with the mathematical, physical, and natural

sciences, and with their applications in geodesy, navigation, en-

gineering, manufactures, agriculture, hygiene, medicine, and sur-

gery. According to the preliminary statement, the new periodical

will take as its model the method of exposition adopted in Nature.

The editor is M. Louis Olivier, and the list of contributors includes

many of the most eminent French men of science. The first num-
ber will appear on January 15, 1890.

— In the article which Herbert Ward will contribute to the

February Scribner's, on " Life Among the Congo Savages," there

will be an account of the human sacrifices which take place on the

death of an African chief. Mr. Ward's article is to be a descrip-

tion of the manners and customs which prevail in that region which

Stanley has opened to commerce. Colonel W. C. Church, in his

first article on John Ericsson, in the same number, relates that, as

the last hour in the life of the great engineer was drawing to its

close, he called to his bedside his faithful friend and secretary, and,

looking into his face with a smile, said :
" Taylor, this rest is

magnificent ; more beautiful than words can tell." William Henry
Bishop, the American novelist, tells in the February Scribner's of

a recent visit to Galdos, the author of " Dona Perfecta," in his

Madrid home. " He came into the room with a hard-at-work air

and a cigarette between thumb and finger. He is a dark, slender

man, of good height, rather loose-jointed, forty-four years old, and
with a young look." Galdos, it is said, has had himself elected to

the Chamber of Deputies in order to have a chance to study legis-

lative manners at first hand for literary material. W. H. Mallock,

author of " Is Life Worth Living ? " who has written for the num-
ber an article on Hungarian castles — the fruit of a recent visit to

that country— says: "Hungary still remains a very interesting

study; and though it may at first disappoint those who expect

to find in it castles and peasants like the back scene of an opera, it

retains enough of the substance, if not of the surface, of the past to

throw a considerable light on what has really been achieved, in the

way of changing or bettering the conditions of life generally, by
that extraordinary movement which we especially associate with

the present."

— The article which is likely to attract most attention in the

January number of the New England Magazine is that on " The
New England Meeting-House and the Wren Church," by Mr. A.
R. Willard. Mr. Willard shows how Sir Christopher Wren, who
was rebuilding the sixty or seventy London churches, after the

Great Fire in 1666, just as our New England fathers were getting

able to build meeting-houses with towers and steeples, set his

stamp upon our entire church architecture, in city and country,

almost from that time to this. The article is illustrated with pic-

tures of Wren's steeples and of our own old meeting-houses. The
other illustrated articles are on Montreal in Winter, and the Boston

Musical Composers. Professor Jameson of Brown University, in a

paper entitled " Did the Fathers Vote.'" shows, in a way that is

gratifying to those who believe in progress, that however neglectful

we are of our political duties, we are in this respect ahead of our

fathers in the " good old times " that the croakers talk about. Mr.
William F. Dana writes about the Behring Sea Controversy. Mrs.

Nina Moore Tiffany begins a series of " Stories of the Fugitive

Slaves," telling here of the escape of William and Ellen Craft.

Edward Everett Hale, in his " Tarry at Home Travel," talks this

month about the Boston Parks and about Concord. Edward
Everett Hale, jr., contributes a chapter of colonial history, under the

head of " Edward Bendall and the ' Mary Rose.' " " Candlelight

in Colonial Times " is another bit of New England history. Brown-
ing receives notice in two articles, one by Mr. Robert Niven of

London, on " Browning's Obscurity," the other by Miss H. E.

Hersey, on " Browning in America," the latter accompanied by a

portrait from a recent London photograph. There is an " Old

South Lecture " on " Thomas Jefferson and the Louisiana Pur-

chase,'' by one of the young Old South essayists, Robert Morss

Lovett, now a student in Harvard College.

LETTERS TO THE EDITOR.

*^*Correspondenis are requestedtobe as briej' as possible. The writer's name i

in all cases required asproofofgood faith.

The editor Tvili be glad to publish any queries consonant with the character of
the journal.

On regtlest^ twenty copies of the number containing his cojnmunicaiion will be

furnished free to any correspondent.

A New Telephone Invention.

We see by a late number of the New York Electrical World
that two Canadian gentlemen have made the important discovery

that telephone trunk lines m^y be duplexed the same as telegraph

wires. This has hith'erto been considered impossible on account

of the great dissimilarity between telegraph and telephone currents.

It is on this account chiefly that long-distance telephony is more

expensive than telegraphy, as only two persons can use the same

wires at the same time. By means of the new invention it is

claimed that four persons can use the same wires simultaneously

and without the least interference. Advantage is taken of the

double wire system now in general use on inter-urban trunk lines.

Transmitters and receivers are used with double coils, and the ap-

paratus is connected with both branches of the double-wire trunk

line. One set of transmitters generates electrical impulses in the

two wires in opposite directions, while the other set generates im-

pulses in the two wires in the same direction. By means of these

reversing coils one set of apparatus will actuate and be actuated by

a set similarly connected, while, on the other hand, it will not affect

nor be affected hfy apparatus with coils dissimilarly connected. In

the one case the electrical impulses move only in the metallic cir-

cuit formed by the two wires of the trunk line. In the other case

the circuit is completed through the subscriber's ground wires. If

this invention is found to work as satisfactorily in actual practice as

it is claimed to work experimentally, it will necessarily very ma-

terially reduce the working expense of long-distance telephone

lines. R.
Toronto, Ont,, Jan. 9.
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A Peculiar Pipe from the Susquehanna.

I BEG to present the outlines of an Indian pipe which may be
interesting as representing the figure of one of the Delaware
** Totems." The relic is composed of a dark green steatite, carved

into an admirable image of a turtle. Fig. i represents the back

of the animal, which is well polished and distinctly marked with the

lines shown in the figure.

Fig. 2 represents the under suriace, which contains the cavity of

the pipe and the ornamental (?) markings. The hole for the stem

is well drilled, of a smooth bore, and inclined at the angle given in

the sketch. This unique specimen was found some thirty years

since, by a friend of mine, on the present site of the village of

Fairview on the Susquehanna, in close proximity to an old Indian

burying ground. Harvey B. Bashore.

West Fairview, Pa., Jan. 5.

Soils and Alkali.

The last bulletin of the Colorado State Agricultural Experiment

Station at Fort Collins published in October and entitled " Soils

and Alkali" is issued in the name of Prof. D. O'Brine.

The subject treated is one of acknowledged importance, and for

this reason and the fact that it is issued under the auspices of an

institution expressly endowed by Act of Congress for the purpose

of scientific investigation, renders the fact to which I beg leave to

call your attention, especially lamentable.

The first eleven pages of this bulletin are, so far as statement of

facts are concerned, practically extracted verbatim from a recent

work of my own entitled " Rocks and Soils," and published by

Messrs. Wiley & Sons of New York, little more than a year

ago.

In support of this assertion I enclose extracts from the bulletin

mentioned and from my own work, a comparison of which in par-

allel columns will demonstrate absolutely the truth of my asser-

tion. I may add further that the specimens extracted embrace
only a small portion of the subject matter to which the same asser-

tion would hold true
; they are offered however as specimens and

speciine7is only,

STOCKBRIDGE (p. 159).

''The quantity of water thus requiied and evaporated by difEerent agricultural
plants during the period of growth has been found to be as follows :

One acre of wheat exhales 409,832 lbs of water.
" " ^^ clover "

1,096,214 •' *' "

u V( 'A
sunflowers '^ 12,585,994 " " "
cabbage 5,049,194 " " "

*(
'.' ** grape-vines " 730>733 '* " "

* hops "
4,445,021 " '* "

O'BRINE (p. 8).

*_' The quantity of water required and evaporated by different agricultural plants
during the period of growth has been found t '

* "

*' " " sunflow*
*' " ' cabbage
" " " grape-vi
'' '* '' hops

STOCKBRIDGE (p. 160).

xhales 409,832 lbs of 1

1,096,234 *' •'

5.049,194 " "

730,733
"

4,445.021 " "

O'BRINE (p.

" Deitrich estimates the amount of

wa'.er thus exhaled by the foliage of plants
to vary from 250 to 4C0 times the weight
of dry organic matter formed during the

Die timates the amount of water
:haled by the foliage of plants to be

trom 250 to 400 times the weight of dry
organic matter formed during the same
time.

O'BRINE (p. 9).

* Hoffmann concluded that the quan'
1

Hoffman has estimated that the quan-
tity of matter dissolved from the soil by tily of matter dissolved from the soil by
water varied between 0.242 and 0.0205 ' water varied from .242 to .0205 per cent
per cent of the dry earth," ' of the dry earth.

STOCKBRIDGE (p. 165).

STOCKBRIDGE <p. 166).

; of the heat of the soil are
three

; namely, solar heat, as the sun's
rays ; heat of chemical decomposition
within the soil

J
and the original or plu-

tonic heat of the earth, proceeding from
the still molten earth interior.

The latter source though great in itself

yet is so removed from the surface, and
the radiation there is so rapid, that this

heat is of no considerable value to the
plant. The heat of decomposition, though
considerable in soils rich in organic mat-
ter, occurs only in the presence of com-
paratively high temperatures, and is there-
fore not manifest except in soils not need-
ing Its action to influence their behavior
towards vegetation. The sun, therefore,
remains the only source of heat of mater-
ial importance as related to the production
of plants from the soil."

STOCKBRIDGE (p. 125).

O'BRINE (p. 9).

The heat comes from three sources :

Solar heat, as the sun's rays ; heat of
chemical decomposition within the soil,
and the original heat of the earth's inter-
ior. The latter cannot be of any value to
plants ; the heat of chemical decomposi-
tion is not of any value, except in a few
special cases. '1 he sun, therefore, remains
the only source of heat of practical im-
portance in relation to the production of
crops from the soil.

" Oats, rye and buckwheat thrive w
the lowest amount of organic matter, re- the l
quiring but from one to two per cent, quiring from
while wheat and tobacco evidently require

\ and tobacco

O'BRINE (p. 4).

and buckwheat thri

most among common a^

growing best in thos'

from five to eight per c

matter.

oils containing
: of dry organic

The

STOCKBRIDGE (p. 127).

thus 1 putridultingfr
ndergoes a furthi

position known as nitrification, resulting
like the original putrefaction from the ac-
tion of oxidizing microbes through the
activity oi which
formed into nitric

STOCKBRIDGE (p. 124).

"Of thee
: than f

ght of all plants
:nt in any case is

ongii

wo per cent. Wheat
require most among

I agricultural products, and do
;ir best upon soils containing from five
eight per cent of organic matter.

This
composi

soil.

ninety-five per cent Ts wholly of atmos-
pheric origin ; most of which becomes
added to the soil-mass on the death and
decomposition of the plants."

STOCKBRIDGE (p. 154).

*' And it is a fully accepted fact that,
other things being equal, that soil is in-
variably most fertile which exists in the
finest state of division, whose particles

are the smallest."'

STOCKBRIDGE {p. 157).

" Liebcnberg has shown, however, that
the action in the soil may be either up-
wards or downwards according as the
atmosphere is dry or supplies soil-saturat-

O'BRINE (p. 5).

dergoes a further
lied 7iitriJication, resulti

at putrefaction, from the

O'BRINE (p. 5).

ital weight of the plants, about
It is of soil or mineral origin

;

Cling ninety five per cent is

atmospheric origin ; most of
s added to the soil mass

the death and decomposition of the plants.

O'BRINE (p. 7).

It is a fully accepted fact that, other
things being equal, soil vs. invartablymosX
fertile which exists in the finest state of
division, whose particles are the smallest.

O'BRINE (p. 8).

Liebenberg has shown that this move-
ment may be either upwards or down-
wards, according as the atmosphere is dry
or supplies soil-saturating rain.

Before deciding to request the publication of this statement of

facts I requested an explanation of Prof. O'Brine, in response to
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iwhich request he asserts that the material pubUshed over his'own

oiame was furnished him in the form of notes by a late colleague

•who has unfortunately died since the publication of the bulletin in

<juestion. These notes were furnished, it is claimed, with the as-

sertion that they were " recent," but that the abstractor had for-

gotten their source, but supposed that such things were "common
property."

I desire to offer no opinion as to the probabilities of such an oc-

currence, and distinctly disavow all intention of publishing any

aspersion concerning a fellow worker. My only claim is that the

material published in the October bulletin of the Colorado station

was originally mine, and that it was utilized without credit either

to myself or the alleged abstractor of the notes in question.

Further, that the order in which the statements made occur is

identical with the order in which they occur in the pages of my
work alluded to, and that, as is demonstrated in the last extract

made, even where my own language is not used verbatim without

credit, the order followed and the subject matter presented are

identical with my own. For instance : in discussing the condi-

tions modifying soil temperatures, paragraphs with topic titles

were given to " ^^egetation," " Condition of Atmosphere," " Angle

of Contact," and " Electricity " in exactly the order followed in the

Jast extract made.

Moreover, that frequently tables are given with the identical

words of introduction used by myself, although so far as 1 know the

original exists only in German, and the translation and the authority

were originally published by myself, though the bulletin alluded

to refers to the original in, however, the identical language used

;by myself as translator.

I desire to make no comments ; indeed, none seem to be re-

-quired. I simply desire publication of the actual facts as a simple

matter of justice to myself and to the numerous scientific workers

who must be interested parties. H. E. Stockbridge.

and armature in these motors is so proportioned that the brushes re-

quire a minimum of attention, sparking under any condition of load

being eliminated. A great mechanical advantage in their design

Queries.

49. Influenza.— Has epidemic influenza been known to cross

:the equatorial line, in either direction ? E. W. Greenough.
Sunbury, Pa., Jan. 13.

INDUSTRIAL NOTES.

A New Electric Motor.

A NEW electric motor just brought out by the United States

"Electric Lighting Company is shown in the accompanying illustra-

tions. It is manufactured in several sizes, from an eighth of a

is that all armature wires and bands are thoroughly protected from

injury by the arrangement of the pole-pieces. The starting device

for throwing the motor in or out of circuit is on the motor itself.

liorse-power up to twenty horse-power, and wound for any poten-

tial up to five hundred volts. In designing these motors, the aim

has been to give a very low armature resistance combined with

great strength of field, thus securing high efficiency in a motor of

•comparatively small size. The relative magnetic intensity of field

FIG. 3-

resistance boxes being dispensed with. For motors taking a po-

tential above 220 V9lts a special starting device is used. Fig. i

shows the motor with fan attachment ; Fig. 2 is a motor of larger

size, and Fig. 3 shows a motor adjustably mounted on a base.
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Readers of Science
Correspo?iding with or visitmg Advertisers

zvill confer a great favor by mentioning the paper.

Exchanges.

[Free of charge to all, if ofsatisfactory character.
Address N. D. C. Hodges, 47 Lafayette Place, New
York.!

I will give 100 good arrow heads for a fine pair of wild
cattle horns at least two feet long. If you have shorter
or other horns write me, and also how many arrow heads
you want for iheni. I will also exchange shell?, minerals
and arrows. W. F. Lerch, 308 East 4th St , Davenport,

I wish to purchase Vol. 7 of the American Chemical
Journal, either bound or unbound. State price. Ad-
dress, Wm. L, Dudley, Vanderbilt University, Nashville,

A few duplicates of Murex radix, M.
b>'avdaris^ Cassis rufa^ Harpa ventricosa^ Oliva tri-

atiila, O. reticularis, Chlorostoma funebrale, Cypreea
caput serpentis^ C. lynx, Lottia gigatitea, Acntola
patina^ Citavia spinosa^ and some thirty other species,
for exchange for shells not in our collection. List on ap-
plication. — Curator Museum,, Polytechnic Society, Lou-
isville, Ky.

Photographs and Stereoscopic views of Aborigines of
any country, and fine landscapes. etc.,wanted in exchange
for minerals and fossils. — L. L. Lewis, Copenhagen,
New York.

Droysen's Algemeiner Hisioricher Hand-atlas (Leip-
zig, 1886.) for scientific books — those published in the
International Scienti/ic Series preferred. —James H.
Stoller, Schenectady, N.Y.

Astronomical works and reports wanted in exchange or
to buy. Reports of observations on the planet Neotune
and its satellite specially desired. — Edmund J. Sheri-
dan, B.A., 295 Adelphi St., Brooklyn, N.Y.

I would like to correspond with any person having
Tryon's "Structural and Systematic Conchology'' to

dispose of. I wish also to obtain State or U.S. Reports
on Geology. Conchology, and Archseology. I will ex-
change classified specimens or pay cash. Also wanted a
copy of MacFarlane's " Geologists' Traveling Hand-Book
and Geological Railway Guide." — D- E. Willard, Cura-
tor of Museum, Albion Academy, Albion, Wis.

Morris's "British Butterflies," Morris's "Nests and
Eggs of British Birds." Bree's "Birds of Europe" (all

colored plates), and other natural history, in exchange
for Shakesperiana ; either books, pamphlets, engravings,
or cuttings. — J. D. Barnett, Box 735, Stratford, Canada.

I have Anodonta opalina (Weatherby), and many
other species of shells from the noted Koshkonong Lake
and vicinity, also from Western New York, and fossils

from the Marcellus shale of New York, which I would be
glad to exchange for -specimens of scientific value of any
kind. I would also like to correspond with persons inter-

ested in the collection, sale, or exchange of Indian relics.—

D. E. Willard, Albion Academy. Albion, Wis.

Will exchange "Princeton Review" for 1883, Huqh
Miller's works on geology and other scientific works, for

back numbers of " The Auk," "American Naturalist,"
or other scientific periodicals or books. Write.— J. M.
Keck, Chardon, Ohio.

" I wish to exch-^ng^e Lepidoptera with parties in the
eastern and southern states. I will send western species
for those found in other localities."— P. C. Truman,
Volga, Brookings Co., Dakota.

Shells and curiosities for marine shells, curiosities or
minerals address W. F. Lerch, No. 308 East Fourth St.,

Davenport, Iowa.

I want to correspond and exchange with a collector of
beetles in Texas or Florida. — Wm. D. Richardson,
P.O. Box 223, Fredericksburg, Virginia.

A collection of fifty unclassified shells for the best offer

in bird skins ; also skins of California birds for those of
birds of other localities. Address Th. E. Slevin, 2413
Sacramento St., San trancisco, Cal.

I have forty varieties of birds' eggs, side blown, first

class, in sets, with full data, which I will exchange for
books, scientific journals, shells, and curios. Write me,
stating what you have to offer, — Dr. W. S, Strode,
Bernadotte, Fulton County, 111.

Lead, zinc, mundic, and calcite. — Lulu Hay, secre-
tary Chapter 350, Carthage, j\Io.

A New ffletliod of Treating Disease.

HOSPITAL REMEDIES.

What are they ? There is a new departure in

the treatment of disease. It consists in the
collection of the specifics used by noted special-
ists of Europe and America, and bringing them
within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indigestion, stomach and liver troubles only,
was obtained and prepared. The treatment of
other physicians celebrated for curing catarrh
was procured, and so on till these incomparable
cures now include disease of the lungs, kidneys,
female weakness, rheumatism and nervous de-
bility.

This new method of "one remedy for one
disease " must appeal to the common sense of
all sufferers, many of whom have experienced
tlie ill effects, and thoroughly realize the ab-
surdity of the claims of Patent Medicines which
are guaranteed to cure every ill out of a single
bottle, and the use of which, as statistics prove,
has 3 tiined more stomachs than alcohol. A cir-

cular describing these new remedies is sent free

on receipt of stamp to pay postage by Hospital
Remedy Company, Toronto, Canada, sole pro-
prietors.

A Useful and Handsome Present.

Prices Reduced for the Holidays.

Wan-anted 14 karat gold and to give perfect satia-
factioQ—Is pronouQced by hundreds of pleased cus-
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CALENDAR OF SOCIETIES.

Anthropological Society, Washington.

Jan. 7.— Capt. John G. Bourke, U.S.A.,

Vesper Hours of the Stone Age ; Major J.

W. Powell, Remarks on the Archseology of

North America ; Dr. W. J. Hoffman, Re-

marks on Ojibwa Ball-Play ; Mr. Walter

Hough, Prometheus.

Connecticut Academy ofArts and Sciences,

New Haven.

Jan. 15. — D. C. Eaton, Some notes on

Lotus; Wm. H. Brewer, Further notes on

the Race-Horse.

Appalachian Mountain Club, Boston.

Jan. 8. — Mr. Warren Upham, A Recent

Visit to Lake Itasca ; Rev. E. F. Merriam,

A Short Account of his Ascent of Parlin

Pond Bald Mountain, Maine.

Boston Society of Natural History.

Jan. 15. — The discussion of the question,

" What were the Climatic Conditions of the

Glacial Period ? " The Section of Entomol-

ogy will meet on Jan. 22.

Engineers' Club, St. Louis.

Jan. 8. — The Executive Committee sub-

mitted the following programme of meetings

and papers for the year 1890. It has not

been possible to assign exact dates as pro-

posed by the members contributing, but the

arrangement submitted, it is thought, will be

found satisfactory : Jan. 8, Method for Defi-

nite Location of Gauge Line on Car Wheels,

B. F. Crow ; Deflection of Framed Struc-

tures, J. B. Johnson. Jan. 22, Fuel Gas,

William B. Potter. Feb. 5, Tests of Water
Works Engines, George W. Dudley ; Spiral

Springs, Nathan W. Perkins, Jr. Feb. 19,

The Pemberton Concentrator, Frank Nichol-

son ; The Substructure of the Cairo Bridge,

Edward H. Connor. March 5, Elevated

Railroads, George H. Pegram. March 19,

The Smoke Problem, William B. Potter.

April 2, A National Federation of Engineer-

ing Societies, J. B. Johnson. April 16, Rail-

way Inclines, Isaac A. Smith; The Repro-

duction of Drawings, David C. Humphreys.

May 7, Compound Locomotives, Arthur T.

Woods ; Granitoid Curb and Gutter, Otto

Schmitz. May 21, River Pollution in the

United States, Charles C. Brown. June 4,

Report of Committee on Collection of Local

Data, S. B. Russell, Chairman. Sept. 17,

The Telescope : Its Optical Qualities and

Application to Measurements, O. L. Petitdi-

dier. Oct. i. History of a Few Railway

Culverts, Charles I. Brown. Oct. 15, Pump-
ing Machinery, James M. Sherman. Nov. 5,

The Graphical Representation of the Output

of the Steam Engine, F. E. Nipher. Nov.

19, Selection of Committee on Nomination

of Officers ; Stripping Coal, Lewis Stockett.

Dec. 3, Annual Meeting— Nominations of

officers for the year 1891 ; annual reports of

officers and committees. Dec. 17, An-
nouncement of result of election for officers

;

address of retiring president. Mr. B. F.

Crow then read a paper on " Method for

Definite Location of Gauge Line on Car

Wheels." He discussed the matter princi

pally with reference to street railway prac-

tice, showing the lack of uniformity, and the

difficulty of determining definitely the gauge
of any street railway or pair of wheels. He
explained a simple method for settling the

matter, and illustrated it with blackboard

sketches. Mr. Crow exhibited a number of

patterns of various forms of street rail and

wheel. He recommended the proposed

method for general adoption. Messrs. J.

B. Johnson, Robert Moore and J. A. Seddon
took part in the discussion. Professor J. B.

Johnson then read a paper on " Deflection of

Framed Structures," to which he had added

a discussion of the distribution of stresses

over redundant members. The professor's

discussion was general in its application, and

presented a method for determining the

stresses in those forms of truss which had

been usually considered indeterminate, and

consequently to be avoided. The method of

using the formula was fully explained, and

illustrated by an example from a Pratt truss.

The discussion was participated in by Messrs.

Hubbard, Pegram, Seddon, Nipher, and

Moore. Mr. Pegram called attention to the

importance of this question, as it was usually

given far too little study by engineers. He
explained a simple method, which he had

used in determining the camber of a bridge.

He also called attention to the fact that the

load was increasing at the rate of one half of

one per cent per month.

CATARRH.
Catarrbal Deafness—Hay Fever.

A NEW HOME TREATMENT.

Sufiferers are not generally aware that these

diseases are contagious, or that they are due to

the presence of living parasites in the lining

membrane of the nose and eustachian lubes.

Microscopic research, however, has proved this

to be a fact, and the result of this discovery is

that a simple remedy has been formulated where-
by catarih, catarrhal deafness and hay fever are

permanently cured in from one to three simple
applications made at home by the patient once
in two weeks.

N.B.—This treatment is not a snuff or an
ointment ; both have been discarded by repu-

table physicians as injurious. A pamphlet ex-

plaining this new treatment is sent free on
receipt of stamp to pay postage, by A. H. Dix-

on & Son. 337 and 339 West King Street.

Toronto, Canada.— Christia7i Advocate.

Sufferers from Catarrhal troubles should care-

fully read the above.

RUPTURE
cured in stipulated time.

NO DELAY FROM WORK. NO OPERATION.

Call or send stamp for circular and reference of those
cured. We have on hand over 300 styles of trusses, from
5i up, and suspensories of all kinds. Orders filled by
mail or express to any part of the United States.

C. A. M. BURNHAM, M.D,,
138 Clinton Place, New York.

Readers of Science
Corresponding or visiting with Adver-

tisers, will coiifer a greatfavor by mention'
ing this paper.

u>

To CHEMISTS,

MANUFACTURERS
and ENGINEERS.

CHEMICAL TECHNOLOGY; or,

CHEMISTRY IN ITS APPLI-
CATION TO ARTS AND MAN-
UFACTURES. Edited by
Charles Edward Groves, F.R.C.,
and William Thorp, B.Sc.

VOIi. I. NOW READY.

FUEL AND ITS APPLICATIONS,
By E J. Mills, D Sc, F.R.S., and
F. J. Rowan, C.E., assisted by
others, including Mr. F. P. Dewey,
of the Smithsonian Institute, Wash-
ington, D.C.

7 Plates and 607 other illustrations.

Royal octavo pages xx -\- 802. Half-
Morocco, $9. Cloth, $7.50.

MAILED POSTPAID ON RECEIPT

OF PRICE.

N. D.C. Hodges, 47 Lafayette Place,

NEW YORK.

LI FE-LO R E:
A MONTHLY MAGAZINE OF PQPOLAR BIOLOGY.

The. Subject-Matter is LIFE—Life in all itsforms^

plant and animal^ from the " lowest " to the *' high'

est^'' recent and extinct. The engravings a7id letter-

press are beautifully produced.

Published by

W. MAWER, at Essex Hall, Essex Street,

Strand, London, W.C.

Post-free for twelve months for §1.35, prepaid.

NOTICES OF THE PRESS..
'* Attractive in form, l^eautifally printed, and vig-

orously written."—Despa/c/i.
" We expect it will become one of our most im-

portant magazinea."—Halifax Courier.
"We predict a career for Life-Lore worthy of its

high aims and the ability it displays."

—

Citizen.
"It Is handsomely printed; the engravings are well

executed, and the matter is excellent."—&'fa7i(:?a>-rf.

"A model of what a popular scientific magazine
should be . . . gives sigus of vigor and staying
power."

—

Literary iVorld.
'"Exceedingly well got up. The letterpress and'

illustrations are in the best style of printer's and
wood engraver's a,ri-"—Boston Guardian.
'*Bears evidence that it means to be sound, as the

firstnumber undoubtedly is. . . We wish this con-
scientious venture success."

—

Bazaar^ Exchange <&
Mart.
"A decided advance upon the too often unscien-

tific popular journals of its class. . . . We have
nothing but praise for this conscientious attempt.'*
—Stajrordshire Advertiser.
"Lite-Lore is the felicitous title of a new monthly

magazine of natural history which seems admirably
calculated to fill up a gap in our serial literature.

. . . . Keplete with intelligible instruction."—
Newcastle Daily Journal.
"The first volume, which is before us, contains

excellent papers and illustrations."

—

Graphic.
"Whilst far eclipsing its one English rival in the

matter of beauty of type, illustration, ana paper, and
popularity of treatment, it is marked editorially by
an unusually strong grip.'^^Bayswater Chronicle.
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SCIENCE CLUBBING RATES.

lofc DISCOUNT.

We will allow the above discount to any
subscriber to Science who will send us an
order for periodicals exceeding Sio, count-
ing each at its full price.

ultural Science
jcan Agriculturist

chitect and Building News
Imperial edition
Gelatine ''

Regular ''

I Garden
I Journal of Philology
; Machinist ...

Naturalist
Re

Babyhood.
Brads treet'

S 2.50

Building (weekly)
Carpentry and Building..
Century Magazine ,

Chautauquan. The

Cosmopolitan, The

Eclectic Magazine
Edinburgh Review -.

Electrical World
Electrician and Electrical Engineer
Electrical Review
Engineering and Mining Journal
English Illustrated Magazine
Forest and Stream
Forum. The
Garden and Forest
Harper's Bazar
Harper's Magazine
Harper's Weekly
Harper's Young' People
Illustrated London News ( Amer. reprint).

Independent, The
Iron Age {weekly)
Journal of Philology (Eng. )

Judge
L'Art
Life.
Lippincott's Magazine
Littell's Living Age
London Quarterly
Macmillan's Magazine
Magazine of American History.
Medical and Surgical Journal. .

.

Mechanical Engineer
M etal Worker
Microscope, The
Nature
North American Review
Outing I

Overland Monthly
Political Science Quarterly
Popular Science Monthly
Popular Science News
Portfolio, The
Practitioner
Public Opinion
Puck
PuckCGerman)
Quarterly Review (.London) ,

Queries
St. Nicholas ,

Scientific American
Supplement .,

Architect and Builders' editic
Scribner's Magazine
Texas Siftings
Trained Nurse

Jt UltWI^WCf,
6S1 Sixth ATcnue, New York,

Established 1852.

Microscope Stands,

Oil Immersion Object-

ives and Abbe Con-

densers for Bacteria

and Histological work,

of Objectives, Camera

Lucida and other ac-

cessory apparatus.

A TEMPORARY BINDER
for Science is now leady, and will be mailed

postpaid on receipt of price.

Half Mo 75 '

oth.

lis binder is strong, durable and
mt, has gilt side-title, and allows

opening of the pages perfectly

Any number can be taken out

epiaced without disturbing the

rs. and the papers are not muti-

ted for subsequent permanent bind

g. Filed in this binder. Science is

Iways convenient for reference.

N. D. C. HODGES,
47 Lafayette Place, New York.

Readers of Science
Corresponding with or visiting Adver-

tisers -djill co>ifer a greatfavor by 7ne>itior.

ing the paper.

DO YOU INTEND TO BUILD?
We offer an Atlas cf Sensible Loav Cost

House^i, a portftlio 11x14 inchep, containing
Iiandsouie IJlustratioiiiv, floor plans, ard full
descriptions of mis popular dpsigo, and fifty-four
others, ranging ia cost from S8f0 to $7,200. This
specimen des-ign Is for a cottage wilh seven rooms,
and costing $1,100. It combines beauty and comfort,
has two large porches, and is a popular and practi-
cal worklrg detign, ha\iDg been built several times
for Us estimated co&t.
No matter what stjle of a house you may intend to

build, it will I ay you to have this 1" ook.
"We will send this Atla?, postpaid, on receipt of

price, SI.—N. D. C. Hodges, 47 Lafayette Place, New
Yoik.

AYOUNG MAN can have lucralive engage-
ment, not only a fixed salary, but accord-

ing to his work accomplished in travelling for
ScrENCE. A personal interview invited.

N. D. C. HODGES,
47 Lafayette Place, New York.

WANTED. —The addresses of makers of
small Dynamos suitable for a college

laboratory. Address, T. S., Box 71, Gambler,
Ohio.

Wa7tls,

A iiy ^erso7z seeking^ a position /or which he is quaii-

fi.ed.by his scientific atfain}7ie7z'sy or anyperson seeking

some one to fill a position 0/ this character^ be it that

ofia teacher ofscience.^ chetnist^ draughtsman^ or what
not. may have the ' IVant^ inserted under this head
FREE OF COST, if he Satisfies the publisher of the suit

able character of his application. Anyperson seekin^

information on any scientific quesiio^iy the address of
any scietitific man^ or ivho can in ajzy ivay use this col~

ujnn for a purpose consonant with the nature of the

paper ^ is cordially invited to do so.

GEOLOGICAL REPORTS.—Where would
I be likely to find for sale the 5 "Annual

Reports of the Geological Survey of New York,"
published in 1 837-1841, and also the 4 vols.
" Geology of New York," published in 1S43,

and both being issued by the State. Charles

Fry, 54 Devonshire St., Boston, Mass.

WANTED.—A position in an Academy,
Normal or High School, as teacher of

the Natural Sciences and jModern Languages.
Latin taught in addition if necessary. Address
G., Box 441, Hanover, N.H.

A YOUNG MAN, unacquainted in this city,

desires to get the address of a teacher in

mechanical and archilecHiral drawing. K.
Paulsen, 1S5 8th St., South Brooklyn.

I
WILL ASSIST in photographic or optical
laboratory in rtturn for experience and con-

venience of perfecting oiiginal appliances. Ad-
dre.'s E. C. Owen, csre of Gibson & Simpson,
gj Adelaide Street East, Toronto, Canada.

AN ANALYTICAL CHEMIST is open to
an engagement in mining, metallurgy,

calico printing, and bleaching, or as research
chemist in alkali manufacture. Address
"Alkali," care of Science.

TEACHING.—A young man desires a posi-
tirn to leach ihe Natural Sciences, Botany

in particular, in a High or Normal School or
Institute. Can also teach first Latin and Ger-
man. Best of references given. Address " E."
care ot .cience.

A GRADUATE OF THE JOHNS HOP-
r\ KINS UNIVERSITY desires a position as

teacher of physical science. Specialty, chem-
istry, for which he refers to Prof. Remsen by
permission. Address B. H. H., care of Science.

WANTED.—To correspond with concholo-
gists in America, especially in California,

with a view to exchange. Many British land,
freshwater, and marine duplicates; some for-

eign. Address Mrs. FALLOON, Long Ashton
Vicarage, Bristol, England.

STATISTICS OF LEPROSY IN THE
UNITED STATES. —In view of the

general impression that leprosy is spreading in

this country, it is desirable, in the inlerest of

the public health, to obtain accurate informa-

tion on this point. The undersigned is engaged
in collecting statistics of all cases of lepiosy in

the United States, and he would ask members
of the profession to aid in this work by sending
a report of any case or cases under their observa-

tion, or coming within their knowledge. Please

give location, age. sex, and nationality of the

patient, and the form of the disease, — tuber-

cular or anaesthetic ; also any facts bearing upon
the question of contagion and heredity. Address
Dr. Prince A. Morrow, 66 West 40th Street,

New York.

TEACHER OF NATURAL SCIENCE.—
A young lady desires a position as a

teacher of Natural Sc'ences, especially Chem-
istry and Physics. One year's experience. Testi-
monials given. Address Miss J. S., No. 31, N.
Hanover St , Carlisle, Pa.

COLLEGE ALUMNI AND PHYSI-
CIANS. — The American Academy of

Medicine is endeavoring to make as complete a
list as possible of the Alumni of Literary Col-
leges, in the United States and Canada, who
have received the degree of M.D. All recipi-

ents of both degrees, literary and medical, are
requested to forward their names at once to Dr.
R. J. Dunglison, Secretary, S14 N. i6th Street,

Philadelphia, Pa

A YOUNG SCOTCHMAN desires an ap-
pointment in America. Three years in

English Government Office. Good references.
Address "Jnck" care J. Lawson & Coy, 17
Princes St., Aberdeen, Scoiland.

PHYSIOLOGY AND HYGIENE. — A
Fellow of the Mass. Med. Society, Mem-

ber of the Suffolk District Medical Society, and
former Assistant Editor of The Annals of

Gynjecology, desires a position as instructor in

Physiology and Hygiene. Address " N, ' 47
Lafayette Place, N.Y. City.

MECHANICIAN.—An optician and maker
of instruments of precision of experience

would be glad of a position where his skill

would be valued in connection with some higher
educational institution. Address G. J., care of

Science, 47 Lafayette Place, New York.

SCIENCE-TE.VCHING. — A specialist in

science-teaching, physics, chemistry, and
physiography desires an engagement, preferably

in a high or a normal school. Is well known as

an author of several popular text-books. Ad-
dress X., care of Science.
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COTTON DRESS GOOD?.
SPRING 1890.

"ANDERSON'S"
celebrated

ZEPHYRS,
Plain, Stripe, Plaid, Check,

Bordered, Chine and Bourrette
Effects.

"FRERES KOECHLIN'S"

SATEENS,
IN SPECIAL DESIGNS AND COLORINGS, JUST

LANDED.

Jdtoa\x>aii cAj l^tla 61,

NEW YORK.

Sills and !e

Physical Apparatus,

Electrical Apparatus.

Chemical Apparatus.

For Schools and Colleges.

Write for Estimatts.

[AMES W. QUEEN & CO.,

924 Chestnut St., Philadelphia.

IMPROVED OIL LIGHT

MAGIC LAJs^TERNS.
A /so Lime and Electric Light Apparatus, and

mechanical, plain, and fine colored liews.

J. B. COLT & CO., Manufacturers,

No. i5 bi-EKMAN Street, New York.

MINERALS

We have commenced our January Sale of

Silks and Velvets by offering 5,000 yards
of Rich Fancy Velvets, at $1.00. $1.50,

$2.00, and $3.00 per yard. The original

prices were $2.50, $4.00, $5 00, and $7.00.

Also, 20,000 yards of Ni

from $1 00 to $2.50 per yard

duced to less than one-hair

prices.

.verp, N.Y
N.C. ; etc
GEO. L. ENGLISH & CO , Deal

1512 Chestnut St., I'hiadelphi

.Silks,

very complete in

; specimens for

for the bc-
: also make a specialty of
ipe Analysis We have re-
of Drusy Quartz on Chrys-
; Malachite and Azur te,
very rare, Ariz

; iMillerite,

'dified Quartz crystals. Alexander
Complete Catalogue free.

E. & H. T ANTHONY & CO.
5gi Broadway, N.Y.

Manufacturers and Impoiters ot

PHOTOGRAPHIC INSTRUMENTS,
Apparatus and Supplies of every
description. Sole proprietors of
the Patent Detective, Fairy Nov-
el, and Bicycle Cameras, and the

r., -
. Vitmil m is JiaaWS Celebrated Stanley Dry Plates

.

^'OJViv., >- '^mateur Outfits in great variety, from $9.00 upward.
^niiil,. '^*''jV-,. . "'-'-Catalosue or call and examine. I^=More

"Oa/a„ r "-/!/;,„„
^
-ablished in this line of bi '

^/flajB,

JAMES McCREERY & CO.

BROADWAY AND ELEVENTH STREET,

NEW YORK,

eiNfwl

Pat^'Dt Pot-UtCai

^ GLUEil
S7i IM THE WORLD. £5^

^GOIDMEDAL^

'^>

Repairs Everything.
has brought a lot of

ying us in every way

maQtifactured solely by the

RUSSIA CEMENT CO.
GLOUCESTER, MASS.

Send ] ic. and dealers' card who
doesD t keep it ia stock, for sample.

CHANCE FOR ALL
To Enjoy a Cup cf Perfect
Tea. A TRIAL ORDER of ;}^
poui.ds of Fine Tea, either Oolong, Ja-
pan, Imperial, Gunpowder, Yount^ Hy-
son, Mixed. EngrUsh Brealifast or Sun
Sun Chop, sent bv mail on nceipt of
S2.00. Be partit'ularand statewhal kind
of Tea you want. Greatest inducement
e\ er ofttrtd to get orders for our cele-

Coffees and EakinE: Powder. For full particu-
THE GBEAT AMERICAN TEA CO.

31 and 33 Vesey St. , New York.

WALKER PRIZES IN NATURAL HISTORY.
f Natural History offers a first

a second prize of S50, for
n one of the following sub-
lesemblances of Plants in
On the Processes Invol

prize of from S60 to Sioo, and
the best memoir, in Eiighsh. c

jects : 1. Oil the Adaptive ]

Different Natural Orders. 2.

in the Production of Soils. ,M

the Secretary before Ap:
awarded unless the pape

5th, 1890.

deemed of adequ

; be handed
ill not be

For further particulars apply
J. WALTER FEWKES, Secretarj-.

Boston, Mass., Dec. i8th, 1S89.

One Tliousand Dollar Prize !

THE AMERICAN SECULAR UNION tfferaprize
of ONE THOI SAND DOLLARS for tbe best essay,
treatise, or manual, to aid teachers In our Public
Schools In InsfructlL'g children in the purest prin-
ciples of morality without Inculcating religious doc-
trines. For particulars apply to E. B. WESTBROOK,
PHILADELPHIA, Nov. 1889. 1707 C'sford St.

Readers of Science
Correspo)!ding with or visiting Advertisers,

willconfer a greatfavor by mentioning thispaper.

H. Wiiiiderlicli & Co.,

868 BROADWAY,
NEW YORK,

Invite special attention to their latest

importations of Modem Etchings, En-
gravings, Brown's Carbon Photographs
and Watercolor Paintings, also to their

large collection of Rare English Mezzo-
lints, Fancy Subjects by Bartolozzi,

old Line Engravings, and Original

Works by Rembrandt, Durer, and other

old masters.

NOW IN PRESS.

"FORT ANCIENT."
A large work of 200 pp. with .35 fuU-page illustra-

tions on the greatest of all Ohio Valley Earthwoiks,
and similar enclosures.
By Warren K. iioorehead, assisted by scientists

from Washington.
It IS complied from a careful survey and is correct

in all details.
The entire summer was speni in surveying, exca-

vating, photographing and preparing this work.
Fort ALClent consists of 18,713.2 feet of erabank-

menr, and In size, state of precerva'lon and impor-
tance as an aborij^inal fortification is unequalled In
this country.
Price of book, $2 00.
It will be ready for sale Jan. 10, 1890.
Illustrated prospectus mailed tree to any address.

Send for one.

WARREN K. MOOEEHEAD,
Smithsonian Institution, Washington, D.C.

Published by Eobt. Clarke & Co , Cincinnati.

Correspondence solicited with parties

seeking publishers for scientific books.

N. D. C. HODGES,

Publisher of Science,

47 Lafayette Place,

New York.

JL'ST PUBLISHED.

POPULAR MANUAL OF VISIBLE SPEECH AND

VOCAL PHYSIOLOGY.

For u:e in Colleges and Normal Schools. Price 50 cents.

Sent free by post by

N. D. C. HODGES, 47 Lafayette Place, New York.

Old and Rare Books.

Back Lumbers ."VUantic. Cenlury, Harper,

and Scribner, to cents pet copy, other maga-

zines equally low. Send for a catalogue.

A. S. CLARK,
Bookseller,

34 Park Row, New York City.

OLD BOOKS. Catalogue No. 6 Now Ready. Part
I. Americana. Part II. Natural History.

S. H. CHADBOURNE,
Old Books and Magazines,

57 Warren St., Roxbury, Mass.

»ACK NUMBERS and complete sets of leading Mag-
) azines. Rates lo-ui. AM. MAG. EXCHANGE,

Schoharie, N.Y.
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A STEEL PRESSURE-BLOWER.
The annexed engraving illustrates a steel pressure- blower on a

recently perfected pattern of adjustable bed with countershaft, de-

signed and consttucted with special reference to high-pressure

duty, such as supplying blast for cupola furnaces, forge- fires, and
sand-blast machines, also for forcing air long distances. By means
of a tighlening-screw, the blower may be moved upon the bed
while running at full speed, taking up any slack, giving both belts

a uniform tension, which is regulated at the will of the operator.

This is a very important point in preventing Lhe inconvenience and
loss incurred by a stoppage during heat when blowers are used for

cupola purposes. By the use of this adjusting device, a great sav-

ing'Js made in the wear and tear of belts, for a simple turn or two

stretches with immunity from heat or cutting. A distinguishing

feature of these blowers is the solid case, the peripheral portion of

the shell being cast in one solid piece, thus dispensing with objec-

tionable joints. The journals are long and heavy, and have cap-

bearings secured by bolts held firmly in place by lock-nuts. It is

made by the Buffalo Forge Company, Buffalo, N.Y.

THE TOBACCO-PLANT.

After the cereals, there is perhaps no plant so extensively cul-

tivated and utilized as the tobacco-plant. It is grown and em-
ployed as a narcotic in almost every country of the world, and it

has been calculated that one-fourth of the human family use it.

A STEEL PRESSURE-BLOWER.

of the nut on the adjusting-screw, and a retightening of the hold-

ing-down bolts, take but a moment, and accomplish the same end

as relacing the bells, which usually is put off until the belt will

run no longer on account of slack. Special attention should be

directed to pressure-blower belts, on account of the high rate of

speed at which they must necessarily run ; and absolutely perfect

alignment of the countershaft with the blower is essential in order

to secure smooth running and even tracking, as well as to avoid

undue wear of belts by slipping.

A telescopic mouth-piece is employed on this blower, in order

that the piping may not be disarranged in moving the machine on

the bed, and the countershaft is long enough to carry tight and
loose pulleys for the main driving-belt. A self-oiling device fitted

to the countershaft enables it to be run at high speeds for long

At the Colonial Exhibition in London, according to the Journal

of the Society of Arts, the dried leaf and its preparations were

shown by India and every one of the British possessions, and the

Paris Exhibition has supplemented this display by showing its ex-

tensive production in Europe, North and South America, eastern

Asia, the Pacific Islands, and the continent of Africa.

It is somewhat difficult to obtain trustworthy information re-

garding the world's trade in tobacco, because so much is used up

locally in different countries. It is probable that the total area un-

der cultivation is not far short of 6,000,000 acres. For the year

1886 certain official returns are available, which show that the

United States, India, and Hungary are the largest producers.

The area under tobacco in acres was, in the L^nited States, 752,-

520; India, 641,000 ; Hungary and Austria, 149.46S ; Germany,
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49,312; France, 37,156; Algeria, 20,478; Italy, 12,061 ; Holland,

3,218, — a total of 2,106,213 acres.

The consumption of tobacco in the United Kingdom is large

and progressive, and the revenue derived from it last year was

nearly $43,750,000. The average consumption is largest in Hol-

land, — nearly 7 pounds per head ; in the United States, about 4I

pounds; in Hungary, Denmark, Belgium, and Germany, from 3 to

3| pounds. In the Australian colonies it is also high,— 3I pounds ;

in France it is about 2 pounds; and in the United Kingdom, under

1} pounds.

The yearly production of tobacco in Cuba is about 300,000 bales,

and 181,000,000 cigars are also exported. The Spaniards have

hitherto monopolized the trade in cigars, alleging that parts of the

soil of Cuba were alone suited to the production of Havana tobacco.

This assertion is now disproved, for with good choice of seed, soil,

and leaf, and skilled manufacture, Jamaica is said now to send into

the market as excellent a cigar as was ever shipped from Havana,

and at a far cheaper rate. In the Philippines 100,000 hundred-

weights of tobacco are produced. The Dutch possessions in the

Eastern Archipelago ship a large quantity of excellent tobacco,

which is held in high repute in Europe. The imports of Sumatra

tobacco in Holland now average 140,000 bales; and of Java to-

bacco, 130,000 bales.

Although there are about fifty species of the genus Ntcotiana

known, only three or four are much cultivated for the leaf. The
two principal commercial forms are by some botanists treated as

varieties, and not as distinct species. These are N. iabacum, the

most extensively cultivated kind of plant, which may be at once

recognized by its longish pink flowers and tapering oval-lanceolate

sessile leaves ; and N. riistzca, which has short greenish flowers,

and stalked ovate, cordate leaves. The leaves are coarser and

more crumpled than those of the preceding. This is popularly

known as the Turkish form, but is most probably a native of Mex-
ico and California. N. repanda is not very extensively cultivated,

but is said to yield some of the finest qualities of Cuban tobacco.

N. Pe?-szca furnishes the Persian or Shiraz tobacco. .V. angiisti-

folia, a species found in Chili, yields a very strong tobacco.

The West Indian, Latakia, and American tobaccos are obtained

from cultivated plants of N. tabacum ; while the Manila, Turk-

ish, and Hungarian are reported to be derived from N. nisiica.

In India N. rnsiica is only cultivated to a very limited extent, and

chiefly in eastern Bengal and Cachar, and the leaf is never ex-

ported to Europe. N. tabacum has become an abundant weed
in many parts of India. The gross annual value of the tobacco

harvest in Bengal may be roughly estimated at $10,000,000, but the

quantity exported is small, averaging only $65,000 in value.

Of the species, N. inacrophylla is considered to possess the

qualities that distinguish a good tobacco in the highest degree.

Some of the Havana tobaccos belong to this species. Madras,

where the climate is admirably suited for the growth of tobacco,

stands first with regard to the development of this industry in In-

dia. Dinnigul is the great tobacco district, and cheroots are man-
ufactured at Trichinopoli. The islands in the delta of the Godav-

ery also yield what is called Lunk tobacco, the climate being suita-

ble ; and the plants are raised in rather poor light soil, highly

manured and well watered. No better evidence could be afforded

of the universal use of this plant than the extensive display which

was made of it in every section of the Paris Exhibition ; and al-

though most of the cases were under seal of the customs, yet many
of the kiosks were privileged to sell, such as the Dutch, Belgian,

Spanish, Mexican, etc., although the sale and manufacture is a gov-

ernment monopoly in France, and licenses are only granted to

privileged people.

WHAT STANLEY HAS DONE FOR THE MAP OF
AFRICA.

1

It is nineteen years this month since Stanley first crossed the

threshold of Central Africa. He entered it as a newspaper corre-

spondent to find and succor Livingstone, and came out burning

with the fever of African exploration. While with Livingstone at

Ujiji he tried his 'prentice hand at a little exploring work, and be-

' J. Scott Keltic, in Contemporary Review, Januan-, 1890.

tween them they did something to settle the geography of the

north end of Lake Tanganyika. Some three years and a half later

he was once more on his way to Zanzibar, this time with the de-

liberate intention of doing something to fill up the great blank that

still occupied the centre of the continent. A glance at the first of

the maps which accompany this paper will- afford some idea of

what Central Africa was like when Stanley entered it a second
time. The ultimate sources of the Nile had yet to be settled. The
contour and extent of Victoria Nyanza were of the most uncertain

character. Indeed, so little was known of it beyond what Speke
told us, that there was some danger of its being swept off the map
altogether, not a few geographers believing it to be not one lake,

but several. There was much to do in the region lying to the west
of the lake, even though it had been traversed by Speke and Grant.

Between a line drawn from the north end of Lake Tanganyika to

some distance beyond the Albert Nyanza on one side, and the west

coast region on the other, the map was almost white, with here

and there the conjectural course of a river or two. Livingstone's

latest work, it should be remembered, was then almost unknown,
and Cameron had not yet returned. Beyond the Yellala Rapids
there was no Kongo, and Livingstone believed that the Lualaba
swept northwards to the Nile. He had often gazed longingly

at the broad river during his weary sojourn at Nyangwe, and
yearned to follow it, but felt himself loo old and exhausted for the

task. Stanley was fired with the same ambition as his dead mas-
ter, and was young and vigorous enough to indulge it.

What, then, did Stanley do to map out the features of this great

blank during the two years and nine months which he spent in

crossing from Bagamoyo to Boma, at the mouth of the Kongo .^

He determined, with an accuracy which has since necessitated but

slight modification, the outline of the Victoria Nyanza ; he found

it to be one of the great lakes of the world, 21,500 square miles in

extent, with an altitude of over 4,000 feet, and border soundings of

from 330 to 580 feet. Into the south shore of the lake a river

flowed, which he traced for some 300 miles, and which he set down
as the most southerly feeder of the Nile. With his stay at the

court of the clever and cunning Mtesa of Uganda we need not con-

cern ourselves ; it has had momentous results. Westwards he
came upon what he conceived to be a part of the Albert Nyanza,
which he named Beatrice Gulf, but of which more anon. Coming
southwards to Ujiji, Stanley filled in many features in the region

he traversed, and saw at a distance a great mountain, which he
named Gordon Bennett, of which also more anon. A little lake

to the south he named Alexandra Nyanza ; thence he conjectured

issued the south-west source of the Nile, but on this point, within

the last few months, he has seen cause to change his mind. Lake
Tanganyika he circumnavigated, and gave greater accuracy to its

outline; while through the Lukuga he found it sent its waters by
the Lualaba to the Atlantic. Crossing to Nyangw6, where with

longing eyes Livingstone beheld the mile-wide Lualaba flow-

ing "north, north, north," Stanley saw his opportunity, and em-
braced it. Tippo-Tip failed him then, as he did later ; but the

mystery of that great river he had made up his mind to solve, and
solve it he did. The epic of that first recorded journey of a white

man down this majestic river, which for ages had been sweeping
its unknown way through the centre of Africa, he and his dusky

companions running the gauntlet through a thousand miles of hos-

tile savages, is one of the most memorable things in the literature

of travel. Leaving Nyangwe on Nov. 5, 1876, in nine months he

traced the many-islanded Kongo to the Atlantic, and placed on the

map of Africa one of its most striking features. For the Kongo
ranks among the greatest rivers of the world. From the remote
Chambeze that enters Lake Bangweolo to the sea, it is 3,000 miles.

It has many tributaries, themselves affording hundreds of miles of

navigable drains ; waters a basin of a million square miles, and
pours into the Atlantic a volume estimated at 1,800,000 cubic feet

per second. Thus, then, were the first broad lines drawn towards

filling up the great blank. But, as we know, Stanley two years

later was once more on his way to the Kongo, and shortly after,

within the compass of its great basin, he helped to found the Kongo
Free State. During the years he was officially connected with the

river, either directly or through those who served under him, he

went on filling up the blank by the exploration of other rivers.
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north and south, which poured their voluminous tribute into the

main stream ; and the impulse he gave has continued. The blank

has become a network of dark lines, the interspaces covered with

the names of tribes and rivers and lakes.

Such then, briefly, is what Stanley did for the map of Africa dur-

ing his great and ever-memorable journey across the continent.

Once more Mr. Stanley has crossed the continent, in the opposite

direction, and taken just about the same time in which to do so.

Discovery was not his main object this time, and therefore the re-

sults in this direction have not been so plentiful. Indeed, they

could not be ; he had left so comparatively little to be done. But

the additions that he has made to our knowledge of the great blank

are considerable, and of high importance in their bearing on the

hydrography, the physical geography, the climate, and the people

of Central Africa.

Let us rapidly run over the incidents of this, in some respects,

the most remarkable expedition that ever entered Africa. Its first

purpose, as we know, was to relieve, and if necessary bring away,

Emin Pacha, the governor of the abandoned Equatorial Province

of the Egyptian Sudan, which spread on each side of the Bahr-el-

Jebel, the branch of the Nile that issues from the Albert Nyanza.

Here it was supposed that he and his Egyptian officers and troops,

and their wives and children, were beleaguered by the Mahdist

hordes, and that they were at the end of their supplies. Emin
Pacha, who as Eduard Schnitzer was born in Prussian Silesia, and

educated at Breslau and Berlin as a physician, spent twelve years

(1864-1876) in ihe Turkish service, during which he travelled over

much of the Asiatic dominions of Turkey, indulging his strong

tastes for natural history. In 1876 he entered the service of Egypt,

and was sent up to the Sudan as surgeon on the staff of Gordon
Pacha, who at that time governed the Equatorial Province. In

1878, two years after Gordon had been appointed governor-gen-

eral of the whole Sudan, Emin Effendi (he had Moslemized him-

self) was appointed governor of the Equatorial Province, which he

found completely disorganized and demoralized, the happy hunt-

ing-ground of the slave-raider. Within a few months Emin had

restored order, swept out the slavers, got rid of the Egyptian scum
who pretended to be soldiers, improved the revenue, so that in-

stead of a large deficit there was a considerable surplus, and

established industry and legitimate trade. Meantime the Mahdi
had appeared, and the movement of conquest was gathering

strength. It was not, however, till 1884 that Emin began to fear

danger. It was in January of that year that Gordon went out to

hold Khartoum
;
just a year later both he and the city fell before

the Mahdist host. Emin withdrew with his officers and depend-

ents, numbering probably about fifteen hundred, to Wadelai, in the

south of the province, within easy reach of Albert Nyanza.

Rumors of the events in the Sudan after the fall of Khartoum
reached this country ; but no one outside of scientific circles

seemed to take much interest in Emin till 1886. Rapidly, how-
ever, Europe became aware what a noble stand this simple savant,

who had been foisted into the position of governor of a half- savage

province, was making against the forces of the Mahdi, and how
he refused to desert his post and his people. Towards the au-

tumn of 1886 public feeling on the subject rose to such a height

that the British Government, which was held to blame for the

position in the Sudan, was compelled to take action. Our repre-

sentative at Zanzibar, as early as August of that year, instituted in-

quiries as to the possibility of a relief expedition, but in the end, in

dread of international complications, it was decided that a govern-

ment expedition was impracticable. In this dilemma. Sir (then

Mr.) William Mackinnon, chairman of the British India Steam

Navigation Company, whose connection with East Africa is of old

standing, came forward and offered to undertake the responsibility

of getting up an expedition.

The Emin Pacha Relief Committee was formed in December,

1 886, and government did all it could to aid, short of .taking the

actual responsibility. Mr. H. M. Stanley generously offered his

services as leader, without fee or reward, giving up many lucrative

engagements for the purpose. No time was lost. The sum of ;/^20,ooo

had been subscribed, including ^10,000 from the Egyptian Govern •

ment. Mr. Stanley returned from America to England in the end

of December ; by the end of January he had made all his prepara-

tions, selecting nine men as his staff, including three English
officers and two surgeons, and was on his way to Zanzibar, which
was reached on Feb. 21. On the 25th the expedition was on board
the " Madura," bound for the mouth of the Kongo, by way of the

Cape : nine European officers, sixty-one Sudanese, thirteen Soma-
lis, three interpreters, 620 Zanzibaris, the famous Arab slaver and
merchant, Tippo-Tip, and 407 of his people.

The mouth of the Kongo was reached on March 18 ; there the

expedition was transshipped into small vessels, and landed at Ma-
tadi, the Ifmit of navigation on the lower river. From Matadi
there was a march of 200 miles, past the cataracts to Stanley Pool,

where the navigation was resumed. The troubles of the expedi-

tion began on the Kongo itself.

The question of routes was much discussed at the time of or-

ganizing the expedition, the two that found most favor being that

from the east coast through Masai-land and round by the north of

Uganda, and that by the Kongo. Into the comparative merits of

these two routes we shall not enter here. For reasons which were
satisfactory to himself,— and no one knows Africa better,— Mr.
Stanley selected the Kongo route ; though had he foreseen all that

he and his men would have to undergo he might have hesitated.

As it was, the expedition, which it was thought would be back in

England by Christmas, 1887, only reached the coast in November,

1889. But the difficulties no one could have foreseen, the region

traversed being completely unknown, and the obstacles encountered

unprecedented even in Africa. Nor, when the goal was reached,

was it expected that months would be wasted in persuading Emin
and his people to quit their exile. Not the keenest-eyed of African

explorers could have foreseen all this.

Want of sufficient boat accommodation, and a scarcity of food

almost amounting to famine, hampered the expedition terribly on
Its way up the Kongo. The mouth of the Aruvimi, the real start-

ing-point of the expedition, some 1,500 miles from the mouth of

the Kongo, was not reached by Mr. Stanley and the first contingent

till the beginning of June, 1887. The distance from here in a

straight line to the nearest point of the Albert Nyanza is about 450
miles ; thence it was believed communication with Emin would be

easy, for he had two steamers available. But it was possible that a

detour would have to be made towards the north so as to reach

Wadelai direct, for no one knew the conditions which prevailed in

the country between the Aruvimi mouth and the Albert Nyanza.

As it was, Mr. Stanley took the course to the lake direct, but with

many a circuit and many an obstruction, and at a terrible sacrifice

of life. An intrenched camp was established on a bluff at Yam-
buya, about fifty miles up the left bank of the Aruvimi. Ma"jor

Barttelot was left in charge of this, and with him Dr. Bonny, Mr.

Jameson, Mr. Rose Troup, Mr. Ward, and 257 men ; the rear

column was to follow as soon as Tippo-Tip provided the contingent

of five hundred natives which he had solemnly promised. Although

the whole of the men had not come up, yet every thing seemed in

satisfactory order ; explicit instructions were issued to the officers

of the rear column; and on June 28, 1887, Mr. Stanley, with a

contingent consisting of 389 officers and men, set out to reach

Emin Pacha. The officers with him were Captain Nelson, Lieu-

tenant Stairs, Dr. Parke, and Mr. Jephson.

Five miles after leaving camp the difficulties began. The expe-

dition was face to face with a dense forest of immense extent,

choked with bushy undergrowth, and obstructed by a network of

creepers through which a way had often to be cleaved with the

axes. Hostile natives harassed them day after day ; the paths

were studded with concealed spikes of wood ; the arrows were

poisoned ; the natives burned their villages rather than have deal-

ings with the intruders. Happily the river, when it was again

struck, afforded relief, and the steel boat proved of service, though

the weakened men found the portages past the cataracts a great

trial. It was fondly hoped that here at least the Arab slaver had

not penetrated ; but on Sept. 16 two hundred miles from Yambuya,
making 340 miles of actual travel, the slave camp of Ugarowwa
was reached, and here the treatment was even worse than when
fighting the savages of the forest. The brutalities practised on

Stanley's men cost many of them their lives. A month later the

camp of another Arab slaver was reached, Kilinga Longa, and

there the treatment was no better. These so-called Arabs, whose
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caravans consist mainly of the merciless Manyuema, from the country

between Tanganyika and Nyangwe, had laid waste a great area of

the region to be traversed by the expedition, so that between Aug. 3 [

and Nov. 12 every man was famished ; and when at last the land

of devastation was left behind, and the native village of Ibwiri en-

tered, officers and men were reduced to skeletons. Out of the 389

who started, only 174 entered Ibwiri, the rest dead, or missing, or

left behind, unable to move, at Ugarowwa's. So weak was every-

body that seventy tons of goods and the boat had to be left at Ki-

linga Longa's with Captain Nelson and Surgeon Parke.

A halt of thirteen days at Ibwiri, with its plenty of fowls, ba-

nanas, corn, yams, beans, restored everybody ; and 173 sleek and

robust men set out for the Albert Nyanza on Nov. 24. A week
later the gloomy and dreaded forest suddenly ended ; the open

country was reached ; the light of day was unobstructed ; it was

an emergence from darkness to light. But the difficulties were

not over; some little fighting with the natives on the populous

plateau was necessary before the lake could be reached. On the

1 2th the edge of the long slope from the Kongo to Lake Albert was

on April 22 the expedition reached the chief Kavalli, who delivered

to Stanley a letter wrapped in American cloth. The note was
from Emin, and stated that he had heard rumors of Stanley's

presence in the district ; it begged Stanley to wait until Emiii could
communicate with him. The boat was launched, and Jephson set

off to find Emin. On the 29th the " Khedive " steamer came down
the lake with Emin, the Italian Casati, and Jephson on board.
The great object of the expedition seemed at last to be all but ful-

filled.

But the end was not yet. There was the party at Fort Bodo ;

there were the sick further back with whom Lieutenant Stairs had
not returned when Stanley left the fort ; and, above all, there was
the rear column left at Yambuya with Major Barttelot. It would
take some time for Emin to bring down all his people from Wade-
lai and other stations. So after spending over three weeks with

the vacillating Emin, Stanley, on May 25, was once more on the

march back to Fort Bodo to bring up all hands. He left Jephson,
three Sudanese, and two Zanzibaris with Emin, who gave him 102

natives as porters, and three irregulars to accompany him back.

CENTRAL AFRICA, BEFORE STANLEY.

attained, and suddenly the eyes of all were gladdened by the sight

of the lake lying some three thousand feet almost sheer below.

The expedition itself stood at an altitude of 5,200 feet above the

sea. But the end was not yet. Down the expedition marched to

the south-west corner of the lake, where the Kakongo natives were
unfriendly. No Emin Pacha had been heard of ; there was no sign

even that he knew of Stanley's coming, or that the messenger from
Zanzibar had reached him. The only boat of the expedition was
at Kilinga Longa's, 190 miles away. Of the men, 94 were behind
sick at Ugarowwa's and Kilinga Longa's; only 173 were with

Stanley ; 74 of the original 341 were dead or missing ; and, more-
over, there was anxiety about the rear column.

Stanley's resolution was soon taken. Moving to the village of

Kavalli, some distance up the steep slope from the lake, the party

began a night march on Dec. 15, and by Jan. 7 they were back at

Ibwiri. Here Fort Bodo, famous in the records of the expedition,

was built. The men were brought up from the rear, and on April

7 Stanley, with Jephson and Parke, once more led the expedition

to Lake Albert, this time with the boat and fresh stores. Mean-
time, Stanley himself was on the sick-list for a month. This time
all the natives along the route were- friendly and even generous, and

Fort Bodo yvas reached on June 8, and was found in a flourishing

state, surrounded by acres of cultivated fields. But of the fifty-six

mei left at Ugarowwa's only sixteen were alive for Lieutenant

Stairs to bring to Fort Bodo. As there was no sign of the rear

column nor of the twenty messengers sent off in March with let-

lers for Major Barttelot, Stanley felt bound to retrace his steps

through the terrible forest. This time he was better provisioned,

and his people (212) escaped the horrors of the wilderness.

Fort Bodo was left on June 16, Stanley letting all his white com-
panions remain behind. Ugarowwa's camp was deserted, and he
himself, with a flotilla of fifty-seven canoes, was overtaken far down
the river on Aug. 10, and with him seventeen of the carriers sent

ofi to Major Barttelot in March ; three of their number had been
killed. On the 17th the rear column was met with at Bonalya,

eighty mile? above Yambuya, and then for the first time Stanley

learned of the terrible disaster that had befallen it — Barttelot shot

by the Manyuema, Jameson gone down the Kongo (only to die),

Ward away, and Troup invalided home. No one but Dr. Bonny :

of the 257 men only seventy-two remaining, and of these only fifty-

two fit for service. No wonder Mr. Stanley felt too sick to write

the details ; and until we have the whole of the evidence it would
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be unfair to pronounce judgment. One thing we . may say : we
know, from Mr. Werner's recently published " River Life on the

Congo," that before Major Barttelot left Yambuya to follow Stan-

ley it was known to Mr. Werner, to more than one Belgian officer,

to several natives, and to the Manyuema people with Barttelot,

that instructions had been given by Tippo-Tip to these last to

shoot Major Barttelot if he did not treat them well. Yet no one

cared to warn the major, and he was allowed to depart to his al-

most certain fate. The thing is too sickening to dwell upon. It

was at this stage that Stanley sent home his first letters, which

reached England on April i, 1889, twenty months after he started

from the Aruvimi, and over two years after he left England. The
relief was intense ; all sorts of sinister rumors had been floated,

and most people had given up the expedition for lost.

Once more back through the weary forest, with the expedition

re-organized. A new route was taken to the north of the river

through a region devastated by the Arab slavers ; and here the

•expedition came near to starvation, but once more Fort Bodo was
reached, on Dec. 20. Here things were practically as Stanley had

homeward march was comparatively free from trouble, and full of

interest ; and on Dec. 6 Mr. Stanley once more entered Zanzibar,
which he had left two years and ten months before. Such briefly

are some of the incidents of the rescue expedition ; let us now as
briefly sum up the geographical results.

When Stanley left for Africa in January, 1887, there remained
one of the great problems of African hydrography still unsolved,
what is known as the problem of the Welle. Schweinfurth and
Junker had come upon a river at some points which seemed to

rise in the neighborhood of the Albert Nyanza, and appeared to

flow in a north-west direction. The favorite theory at the time
was that the river W^elle was really the upper course of the Shari,

which runs into Lake Chad far away to the north-west. But as
the Kongo and its great feeders on the north, and the lay of the
land in that direction, became better known, it began to be conjec-
tured that after all the Welle might send its waters to swell the
mighty volume of the great river. Stanley, I know, hoped that,

among other geographical work, he might be able to throw some
light on the course of this puzzling river. But, as we see now, the
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'left them ; there was no sign of Emin, though he had promised to

-come to the fort. The combined expedition marched onwards,

and Mr. Stanley, pushing on with a contingent, reached the lake

for the third time, on Jan. 18, only to learn that Emin and Jephson

had been made prisoners by Emin's own men ; the Mahdists had

attacked the station and created a panic, and all was disorganiza-

tion and vacillation. At last, however, the chief actors in this

strange drama were together again : and Mr. Stanley's account of

Emin's unstable purpose ; the long arguments with the Pacha to

persuade him to come to a decision ; the ingratitude and treachery

of the Egyptians ; the gathering of the people and their burden-

some goods and chattels preparatory to quitting the lake, — these

and many other details are fresh in our memories from Stanley's

own letters. But the main purpose of the expedition was accom-

,plished, at however terrible a cost, and however disappointing it

was to find that after all Emin was reluctant to be " rescued."

When the start was made from Kavalli's, on April 10 last, fifteen hun-

•dred people in all were mustered. An almost mortal illness laid

Stanley low for a month shortly after the start, and it was May 8

before the huge caravan was fairly under way. Some fighting had

to be done with the raiders from Unyoro, but on the whole the

cares and troubles that fell upon him prevented him going much
out of the way to do geographical work. While, however, Stanley

was cleaving his way through the tangled forest. Lieutenant

Van Gele, one of the Free State officers, proved conclusively

that the Welle was really the upper course of the Mobangi, one of

the largest northern tributaries of the Kongo. But another and

kindred problem Stanley was able to solve. Before his journey,

the mouth of the river Aruvimi was known ; the great naval bat-

tle which he fought there on his first descent of the river is one of

the most striking of the many striking pictures in the narrative of

that famous journey. But beyond Yambuya its course was a blank.

The river, under various names," Ituri " being the best known, led

him almost to the brink of the Albert Nyanza. One of its upper

contributories is only ten minutes' walk from the brink of the es-

carpment that looks down upon the lake. With many rapids, it is

for a great part of its course over five hundred yards wide, with

groups of islands here and there. For a considerable stretch it is

navigable, and its entire length, taking all its windings into account,

from its source to the Kongo, is eight hundred miles. One' of its

tributaries turns out to be another river which Junker met farther

north, and whose destination was a puzzle, the Nepoko.
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Thus this expedition has enabled us to form clearer notions of

the hydrography of this remarkable region of rivers. We see that

the sources of the Kongo and the Nile lie almost within a few

yards of each other. Indeed, so difficult is it to determine to which

river the various waters in this region send their tribute, that Mr.

Stanley himself, in his first letter, was confident that the southern

Lake Albert belonged to the Kongo, and not to the Nile system
;

it was only actual inspection that convinced him he was mistaken.

How it is that the Ituri or the Aruvimi and other rivers in the

same region are attracted to^the Kongo and not to the Nile is easi-

ly seen from Mr. Stanley's graphic description of the lay of the

country between the Kongo and the Albert Nyanza'. It is, he

says, like the glacis of a fort, some 350 miles long, sloping gradu-

ally up from the margin of the Kongo (itself at the Aruvimi mouth

1,400 feet above the sea), until ten minutes beyond one of the Ituri

feeders it reaches a height of 5,200 feet, to descend almost perpen-

dicularly 2,900 feet to the surface of the lake, which forms the great

western .reservoir of the Nile.

But when the term " glacis " is used, it must not be inferred that

the ascent from the Kongo to Lake Albert is smooth and unob-

structed. The fact is that Mr. Stanley found himself involved in

the northern section of what is probably the most extensive and
densest forest region in Africa. Livingstone spent many a weary

day trudging its gloomy recesses away south at Nyangwe on the

Lualaba. It stretches for many miles north to the Monbuttu
country. Stanley entered it at Yambuya, and tunnelled his way
through it to within fifty miles of the Albert Nyanza, when it all of

a sudden ceased and gave way to grassy plains and the unob-

structed light of day. How far west it may extend beyond the

Aruvimi he cannot say ; but it was probably another section of

this same forest region that Mr. Paul du Chaillu struck some thirty

years ago, when gorilla-hunting in the Gaboon. Mr. Stanley esti-

mates the area of this great forest region at about three hundred

thousand square miles, which is more likely to be under than over

the mark. The typical African forest, as Mr. Drummond shows
in his charming book on " Tropical Africa," is not of the kind

found on the Aruvimi, which is much more South American than

African. Not even in the " great sponge " from which the Zam-
besi and the Kongo draw their remote supplies do we meet with

such impenetrable density. Trees scattered about as in an English

park in small open clumps form, as a rule, the type of " forest

"

common in A.frica ; the physical causes which led to the dense

packing of trees over the immense area between the Kongo and
Nile lakes will form an interesting investigation. Mr. Stanley's

description of the great forest region, in his letter to Mr. Bruce,

is well worth quoting :
—

" Take a thick Scottish copse, dripping with rain ; imagine this

copse to be a mere undergrowth, nourished under the impene-
trable shade of ancient trees, ranging from 100 to 1 80 feet high;

briers and thorns abundant ; lazy creeks meandering through the

depths of the jungle, and sometimes a deep affluent of a great

river. Imagine this forest and jungle in all stages of decay and
growth — old trees falling, leaning perilously over, fallen prostrate

;

ants and insects of all kinds, sizes, and colors murmuring around

;

monkeys and chimpanzees above, queer noises of birds and animals,

crashes in the jungle as troops of elephants rush away ; dwarfs
with poisoned arrows securely hidden behind some buttress or in

some dark recess ; strong, brown-bodied aborigines with terribly

sharp spears, standing poised, still as dead stumps ; rain pattering

down on you every other day in the year ; an impure atmosphere,

with its dread consequences, fever and dysentery
; gloom through-

out the day, and darkness almost palpable throughout the night ;

and then if you will imagine such a forest extending the entire dis-

tance from Plymouth to Peterhead, you will have a fair idea of some
of the inconvenience endured by us from June 28 to Dec. 5, 1887,

and from June i, 1888, to the present date, to continue again from
the present date till about Dec. 10, 1888, when I hope then to say
a last farewell to the Kongo Forest."

Mr. Stanley tries to account for this great forest region by the

abundance of moisture carried over the continent from the wide
Atlantic by the winds which blow landward through a great part

of the year. But it is to be feared the remarkable phenomenon is

not to be accounted for in so easy a way. Investigation may prove

that the rain of the rainiest region in Africa comes not from the
Atlantic, but the Indian Ocean, with its moisture-laden monsoons.
And so we should have here a case analogous to that which occurs

in South America, the forests of which resemble in many features

those of the region through which Mr. Stanley has passed.

But the forest itself is not more interesting than its human deni-

zens. The banks of the river in many places are studded with
large villages, some, at least, of the native tribes being cannibals.

We are here on the northern border of the true negro peoples, so

that when the subject is investigated the Aruvimi savages may be
found to be much mixed. But unless Europe promptly intervenes,

there will shortly be few people left in these forests to investigate.

Mr. Stanley came upon two slave-hunting parties, both of them
manned by the merciless people of Manyuema. Already great

tracts have been turned into a wilderness, and thousands of the

natives driven from their homes. From the ethnologist's point of

view the most interesting inhabitants of the Aruvimi forests are

the hostile and cunning dwarfs, or rather pygmies, who caused the

expedition so much trouble. No doubt they are the same as the

Monbuttu pygmies found farther north, and essentially similar to

the pygmy population found scattered all over Africa, from the

Zambesi to the Nile, and from the Gaboon to the east coast. Mr.
Du Chaillu found them in the forests of the west thirty years ago,

and away south on the great Sankuru tributary of the Kongo-
Major Wissmann and his fellow-explorers met them within the

past few years. They seem to be the remnants of a primitive

population rather than stunted examples of the normal negro..

Around the villages in the forest, wherever clearings had been

made, the ground was of the richest character, growing crops of

all kinds. Mr. Stanley has always maintained that .in the high

lands around the great lakes will be found the most favorable re-

gion for European enterprise ; and if in time much of the forest is^

cleared away, the country betvi'een the Kongo and Lake Albert

might become the granary of Africa.

To the geographer, however, the second half of the expedition's

work is fuller of interest than the first. Some curious problems

had to be solved in the lake region, problems that have given rise

to much discussion. When in 1864 Sir Samuel Baker stood on the

lofty escarpment that looks down on the east shore of the Albert

Nyanza, at Vacovia, the lake seemed to him to stretch inimitably

to the south, so that for long it appeared on our maps as extend-

ing beyond 1° south latitude. When Stanley, many years later,,

on his first great expedition, after crossing from Uganda, came
upon a great bay of water, he was naturally inclined to think that

it was a part of Baker's lake, and called it Beatrice Gulf. But

Gessi and Mason, members of Gordon Pacha's staff, circumnavi-

gated the lake later on, and found, that it ended more than a degree

north of the equator. So when Stanley published his narrative he

made his " Beatrice Gulf " a separate lake lying to the south of the

Albert Nyanza. Mr. Stanley saw only a small portion of the south-

ern lake, Muta Nzige, but in time it expanded and expanded on
our maps, until there seemed some danger of its being joined on to

Lake Tanganyika. Emin himself, during his twelve years' stay in

the Sudan, did something towards exploring the Albert Nyanza,

and found that its southern shore was fast advancing northwards,

partly owing to sediment brought down by a river, and partly due
to the wearing away of the rocky bed of the Upper Nile, by which

much water escaped, and the level of the lake subsided. Thus,

when Baker stood on the shore of the lake in 1864, it may well

have extended many miles farther south than it does now. But
where did the river come from that Mason and Emin saw running

into the lake from the south ? As was "pointed out above, Stanley

at first thought it could not come from his own lake to the south,

which he believed must send its waters to the Kongo. But all

controversy has now been ended. During the famous exodus of

the fifteen hundred from Kavalli to the coast, the intensely inter-

esting country lying between the northern lake, Albert, and the

southern lake, now named Albert Edward, was traversed. Great

white grassy plains stretch away south from the shores of Lake
Albert, which under the glitter of a tropical sun might well be

mistaken for water; evidently they have been under water at a

quite recent period. But soon the country begins to rise, and
round the base of a great mountain boss the river Semliki winds
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its way through its valley, receiving through the picturesque glens

many streams of water from the snows that clothe the mountain-

tops. Here we have a splendid country, unfortunately harassed

by the raids of the Wanyoro, in dread of whom the simple natives

•of the mountain-side often creep up to near the limit of snow. Up
the mountain, which Lieutenant Stairs ascended for over ten thou-

sand feet, bla.ckberries, bilberries, violets, heaths, lichens, and trees

that might have reminded him of England flourish abundantly.

Here evidently we have a region that might well harbor a Euro-

pean population. The mountain itself, Ruwenzori, a great boss

with numerous spurs, is quite evidently an extinct volcano, rising

to something like nineteen thousand feet, and reminding one of

Kilima Njaro, farther to the east. It is not yet clear whether it is

the same mountain as the Gordon Bennett seen by Stanley in his

former expedition, though the probability is that, if distinct, they

belong to the same group or mass. Apart from the mountain the

country gradually ascends as the Semliki is traced up to its origin

in Lake Albert Edward. Mr. Stanley found that, after all, the

southern Nyanza belongs to the great Nile system, giving origin to

the farthest south-west source of Egypt's wonderful river, which

we now know receives a tribute from the snows of the equator.

The southern lake, itself is of comparatively small dimensions,

probably not more than forty-five miles long, and is nine hundred

feet above the northern Lake Albert. Mr. Stanley only skirted its

west, north, and east shores, so that probably he has not been able

to obtain complete data as to size and shape. But he has solved

one of the few remaining great problems in African geography.

The two lakes lie in a trough, the sides of which rise steeply in

places three thousand feet, to the great plateaus that extend away
•east and west. This trough, from the north end of Lake Albert to

the south end of Lake Albert Edward, is some two hundred and

sixty statute miles in length. About one hundred miles of this is

occupied by the former lake, forty-five by the latter, and the rest

by the country between, where the trough, if we may indulge in an

Irishism, becomes partly a plain, and partly a great mountain mass.

But this trough, or fissure, a glance at a good map will show, is

continued more or less south and south-east in Lakes Tanganyika

and Nyassa, which are essentially of the same character as Lakes

Albert and Albert Edward, and totally different from such lakes as

Victoria Nyanza and Bangweolo. Here we have a feature of the

greatest geographical interest, which still has to be worked out as

to its origin.

There is little more to say as to the geographical results of the

Emin Pacha Relief Expedition. There are many minute details of

great interest, which the reader may see for himself in Mr. Stanley's

letters, or in his forthcoming detailed narrative. In his own char-

acteristic way, he tells of the tribes and peoples around the lakes,

and between the lakes and the coast ; and it was left for him on

bis way home to discover a great south-west extension of Victoria

Nyanza, which brings that lake within one hundred and fifty miles

of Lake Tanganyika. The results which have been achieved have

been achieved at a great sacrifice of life and of suffering to all con-

•cerned ; but no one, I am sure, will wish that the work had been

left undone. The few great geographical problems in Africa that

Livingstone had to leave untouched, Stanley has solved. Little

remains for himself and others in fhe future beyond the filling-in

of details ; but these are all-important, and will keep the great

army of explorers busy for many years, if not for generations.

USEFUL PLANTS IN GUATEMALA.
In a report on the trade, commerce, and industries of the Re-

public of Guatemala for 1888, the British Consul to that republic

draws attention to the various vegetable prodiKts cultivated in the

country. Coffee is described as the most important agricultural

product, and, from its excellent quality, fetches a high price in the

market. The area of land planted has possibly doubled in the last

few years, and owing to failure in the last year's crop in Brazil, and

the consequent rise in the value of the product, an unusually large

acreage of fresh land is now being planted, and greater care taken

with the present estates, many old plantations being renewed and

added to. It is expected that next year, or the year after, 1,000,000

quintals will be produced, bringing, exclusive of consumption, a

wealth of $11,500,000 to $12,500,000 to the country. There is

still a quantity of good land available for purchase. Sowing is

generally done in June ; and when about, seven inches high, the

young plants are transplanted into nurseries, watered in the dry

season, and protected from the sun until ready to be planted out.

About 100,000 quintals of coffee are yearly consumed in the country.

Sugar stands next among the most important vegetable prod-

ucts. Cacao cultivated in Guatemala is of superior quality, and at

one time it was an important article of export, but has of late years

greatly fallen off ; and at the present time only about 400,000

pounds are produced, scarcely more than is required for interior

consumption. The government are encouraging farmers tp turn

their attention to this branch of culture, and some new plantations

have been made. The seeds have been distributed in considerable

quantities in various parts of the south, the sowing has shown good

results, and it is expected that the cultivation of this valuable plant

will be much increased. It takes about six years from the time

the seed is sown before a crop is produced ; but after that period

each shrub will yield one pound three times a year, and last for

a hundred years. There is little cost in cultivating or gathering,

and no machinery is required ; so that, though there is some time

to wait before new plantations give any return, the ultimate profit

is considerable. A slightly earlier result may be obtained by sur-

rounding the plantation with lime or orange trees, well preparing

the land, and shading the plants with suitable trees.

A quantity of coca-seed {Erylkroxylon coca) was last year im-

ported from Peru for distribution among the people in a suitable

zone for its growth ; but the result was unsatisfactory, from the

bad quality of the seed, and fresh means are being taken to extend

the cultivation of this plant.

Pepper and cinnamon are grown in the department of Alta Ver-

apaz. Good seed has been imported from Ceylon, and planting is

extending in that fertile district, while satisfactory results have been

obtained in the department of Escuintla, where a few plantations

have been made.

Rice is a very large article of consumption in the republic, and

the government have established at San Jose works for perfecting

machinery to separate the husk.

Good tobacco is grown, but little attention is paid to the mode
of preparing it. The production is being encouraged by the gra-

tuitous circulation of the best seed procurable from Havana, the

United States, and Sumatra, and many new plantations are being

made.

In spite of endeavors made to protect the rubber or caoutchouc

trees, the production of rubber continues to decrease, and only in

Verapaz and Peten are trees found in any quantity ; while the

growers show no signs of replacing those that are worn out. Holes

are made in the stems to extract the sap, and alum, saltwort, or

some other juice, used to coagulate it. It might be made a profita-

ble industry if proper knowledge and appliances were brought to

bear. A few new plantations are being made in one or two low-

lying farms ; about 3,000 quintals are annually exported. The
plant yielding Guatemala rubber is Casiilloa elastica.

Among other products grown are maize, beans, peas, and pota-

toes in sufficient quantity for home consumption; sarsaparilla and

vanilla grow wild on the mountains all over the country. The

price of sarsaparilla has fallen greatly. There was scarcely any

exported last year, and in 1887 it only reached the value of $8,105.

The quality of the vanilla is good, but, though it figures as an ex-

port, it is not cultivated for that purpose.

Banana-planting in the east is occupying much attention as a

profitable industry, some 200,000 trees being now yearly planted

for the supply of the United States market. About 1 20,000 bunches

are at present exported annually. Peruvian (Bcshmeria ju'vea) was

also introduced three years ago, and more than 600,000 shoots

were distributed with a view to its general cultivation, but expor-

tation of the fibre has not met with satisfactory results. Indigo-

works are subsiding in the country, though a few still exist in the

east, and means are being t^ken to encourage them. Indigo was

exported to the value only of S465 in 1S8S, though formerly a very

large trade was done in it. The industry in cochineal has almost

entirely disappeared : for thirty years it was the principal article of

export, and now the little produced is used for native consumption,

aniline dyes having ruined the trade.
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HEALTH MATTERS.
The Blood in Phthisis and Cancer. — Dr. G. Neuber*

has examined the blood in twenty-four cases of phthisis at various

stages, says The Lancet, and found that in nine the number of

corpuscles.was normal, in three it was above, and in twelve more
or less below, the average. On the whole, there was an average
diminution of about eight per cent. The increase noted in three

cases might perhaps be attributed to profuse night-sweats. The
hsemoglobin showed a reduction to seventy-three per cent in the

females, and eighty-five per cent in the males. There was no
notable? change in the number of leucocytes, but it was observed
that multi-enucleated forms predominated. In five cases of cancer

of the oesophagus, and four of cancer of the stomach, there was an
invariable diminution in the number of red corpuscles, and also

notably of haemoglobin. It is inferred that the hjemoglobin, being
the more " sensitive " element of red corpuscles, is more profoundly
affected in cachexia than the stroma of the corpuscles. A distinc-

tion was made between the anaemic and marasmic types of cancer,

the latter exhibiting an average reduction of thirteen per cent of

corpuscles, while the hsemoglobin fell to eighty-seven per cent of

the normal ; the former showing a corpuscular reduction of thirty-

five per cent, while the haemoglobin was as much as seventy per
cent.

The " Normal " Diet. —According to Dr. G. Munro Smith,
in the Bristol Medico-ChirurgicalJournal, the daily destructive

metabolism, which is the great criterion of work done, does not

vary much among different occupations. Premising that he does
not consider moderate over-eating injurious, he finds that very
many men eat considerably more than the most liberal tables : it

is not an uncommon thing for an average-sized man on very mod-
erate work to eat twenty-five or twenty-seven ounces of chemically
dry food a day. Women eat much less than men, after making
allowances for differences in weight and work. Where a man eats

nineteen ounces, a woman of the same weight and of active habits

eats only fourteen or fifteen ounces. On a diet from which all

meat is excluded, he has found that twelve to thirteen ounces per
diem will comfortably feed a hard-working man. A moderate
amount of stimulants appears to increase the average : moderately
free drinking diminishes it. A diet consisting of one part of nitro-

genous to seven or eight non-nitrogenous is a good combination :

it is greatly exceeded on the nitrogenous side by the majority of

men and women, especially the former. A diet of twelve to four-

teen ounces of chemically dry food, digestible, with the ingredients

in proper proportion, is sufficient to keep in good health an average-
sized man on moderate work. The majority of people (in Eng-
land) eat literally twice as much as this.

Tolerance of Operations on the Liver. — Professor
Ponfick of Breslau has been for a number of years engaged in

making experiments in regard to the relation between the liver and
certain anomalies in the formation of blood. In the course of

these investigations he has made some striking discoveries, which,

although not directly connected with the object of his investiga-

tions, are yet of great importance. One of the most curious re-

sults of his experiments has been the discovery that the animal
functions may be conducted without serious disturbance even after

the loss of a very large portion of so important an organ as the

liver, says The Medical and Surgical Reporter of Oct. 12, 1889.

In some cases, operating with strict antisepsis, he succeeded in re-

moving as much as three-fourths of the liver, either at several

sittings or in one single operation ; and the animals upon which he
experimented did not lose their lives, nor seem to be seriously dis-

turbed in their health. In hundreds of experiments, in which he
removed sometimes one lobe and sometimes another, the animals

remained, in a considerable number of cases, perfectly well for

months, and even for as long as a year. Clinical experience has
already taught us that the whole of the liver is not absolutely

essential to health, because large portions of this organ have been
practically destroyed — as in the case of echinococcus and pro-

found fatty infiltration— without any disturbance of the general

functions of the body. But this, as Ponfick says, is hardly to be
compared with the sudden and immediate removal of large portions

of an organ which is supposed to be so important to health. The

explanation of this curious fact seems to be that the liver has a
wonderful power of reproduction. Ponfick found, that, within a
few days after the removal of portions of the liver, the work of its

reproduction began, and that it proceeded with great rapidity to-

completion. In certain cases he found that within a period of a
few weeks as much was reproduced as had been removed ; that is,,

twice as much as had been left behind. These investigations have an
interest altogether outside of that which is absolutely scientific, be-
cause it cannot fail to influence the development of abdominal
surgery, if it is understood that large portions of the liver may be
removed without serious danger to life.

Leprosy Here and Elsewhere. — Dr. Hansen, the Norwe-
gian discoverer of the bacillus of leprosy, came over to this country
a while ago to trace the history of leper immigrants who had set-

tled in Wisconsin, Minnesota, and Dakota. Of 160 original leper

immigrants, he was able to find only 13 ; a few more may be living,,

but nearly 147 are dead. Of all their descendants, so far as great-

grandchildren, not one has become a leper. In this country the

disease does not increase, nor does it appear to be hereditary. The
failure to spread here is thought to be due to the improved condi-

tions of living which the immigrants are able to secure on this side

of the ocean. The Sanitary htspector, in speaking of a leper lately

found at Brentwood, Eng., says that many persons believe that

leprosy has entirely disappeared from England, yet there has prob-
ably never been a year in which a score of lepers could not

be produced, and that, though England used to have lepers enough,,

leprosy has become a very rare disease since English homes and
English roads have been kept clean.

Phthisis in High Altitudes.— From a report in the Za«-
cet by Dr. L. Schrotter on the distribution of phthisis in Switzer-

land, it would seem that the inhabitants even of high altitudes are

by no means so free from phthisis as we are wont to suppose^

The tables of deaths for the eleven years 1876-86 show that

phthisis is endemic in every part of Switzerland, not a single dis-

trict being free from it. On the whole, the deaths from this cause
are fewer in the high than in the low lying districts, but it cannot

be said that the mortality from this cause is inversely proportionate

to the altitude. Wherever there is a large industrial population,

the phthisis mortality is considerable. Industrial populations al-

ways suffer much more than agricultural populations where the
altitude is the same.

NOTES AND NEWS.
The San Francisco Bulletin says that the California beet-

sugar experiment is a success. Last year 2,000 acres were planted,

and yielded 13,500 tons of sugar-beets, from which were extracted

1,650 tons of sugar. This was done at the Watsonville factory,

which ran forty-seven days. The beets brought an average of

five dollars a ton, and the farmers feel satisfied that they can raise

them at a profit. They have guaranteed to greatly increase the

acreage this year, and the output will probably be more than,

doubled.

— The United States consul at Bahia describes a substance

called turfa, lately discovered in Brazil, at a place called Maratiu,^

about sixty miles south of Bahia. Turfa has been found to con-

tain the main ingredient now extracted from it by distillation, viz.,

petroleum, or, as it is locally called, " brazolina " or " petroleo-

nacionale," besides paraffine, gasoline, and lubricating-oils result-

ing from the process. A company was formed, and the conces-

sion purchased. Machinery has been imported from England, and
from four hundred to four hundred and fifty hands are employed
at the mines. The company, it is stated, will manufacture fifty

tons of candles per month ; and if the enterprise should prove a

success, it will probably interfere with the trade in kerosene,,

candles, and lubricating-oils which the United States now has with.

Brazil and with the countries south of Brazil.

— The thirty- seventh annual meeting of the American Society

of Civil Engineers was held at the society's rooms in this city lastr

week, beginning on the 15th. The society now has a total mem-
bership of 1,335. The Norman medal was awarded to Mr. Theo-
dore Cooper, for a paper on American railroad-bridges ; and the
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Rowland prize, to Mr. James D. Schuyler, for a paper on the con-

struction of the Sweetwater dam, near San Diego, Cal. An im-

portant report was submitted by the committee on impurities in

domestic water-supply. In the opinion of the committee, the or-

ganization to inquire into the sources of impurities in drinking-

water, and the methods of remedying them, should be a national

one, and the work should properly be taken up by the American

Society. The committee recommended that all printed informa-

tion on this subject should gradually be collected and catalogued,

and that the society should own and maintain a complete collec-

tion of such literature. The report was accepted. On the i6th

about four hundred members of the society and invited guests paid

a visit to the government torpedo station at Willet's Point, the

Brooklyn navy yard, and other points of interest. The officers of

the society for the ensuing year are as follows : president, William

P. Shinn ; vice-presidents, A. Fteley, Mendes Cohen ; secretary and

librarian, John Bogart ; treasurer, George S. Greene, jun.; direc-

tors, Charles B. Brush, Theodore Voorhees, Robert Van Buren,

William Ludlow, William G. Curtis.

— The American Society for Psychical Research, after existing

for five years, with its headquarters in Boston, and publishing some

six hundred pages of " Proceedings," at last, for pecuniary reasons,

terminated its corporate existence on Jan. 14. The English society

of the same name is heir to its documentary possessions, and is to

keep Dr. Richard Hodgson, late secretary of the American society,

as its own secretary in America. A majority of the associates of

the American society have joined the English society, forming the

nucleus of an American branch. Professors S. P. Langley of

Washington, H. P. Bowditch of Boston, and W. James of Cam-
bridge, are appointed vice-presidents of the Society for Psychical

Research in America ; but, apart from their advisory functions,

there is no " organization " here, — a circumstance which \v\]\

doubtless contribute to economy and efficiency of work. It is to be

hoped that a solid moral and pecuniary support to the society may
be extended from this country. The annual assessment of Ameri-

can associates is three dollars. They receive for this the published

"Proceedings," which appear quarterly, and the monthly "Jour-

nal," printed for circulation in the society only. Those who wish

may become full " members " of the English society, with voting

and other privileges, by the annual payment of ten dollars. Meet-

ings of the branch will-be held periodically for the readings of pa-

pers and discussion. Those who desire to join the society or to

obtain information should address the secretary, R. Hodgson, No.

5 Boylston Place, Boston.

— In accordance with the intention of its honored founder, the

trustees of the Missouri Botanical Garden, St. Louis, propose to pro-

vide adequate theoretical and practical instruction for young men
desirous of becoming gardeners. It is not intended at present that

many persons shall be trained at the same time, nor that the in-

struction so planned shall duplicate the excellent courses in agri-

culture now offered by the numerous State colleges of the country,

but that it shall be quite distinct, and limited to what is thought to

be necessary for training practical gardeners. Scholarships, not

exceeding six in number, will be awarded by the director of the

garden, prior to the first of April next. Applications for scholar-

ships, to receive consideration, must be in the hands of the direc-

tor not later than the first day of March. During the first year of

their scholarship, garden pupils will work at the practical duties of

the garden nine or ten hours daily, a(?cording to the season, the

same as regular employees of the garden, and will also be expected

to read the notes and articles referring to the subject of their work,

in one or more good journals. In the second year, in addition to

five hours' daily work of the same sort, they will be given instruc-

tion and will be required to do thorough reading in vegetable-

gardening, flower-gardening, small-fruit culture, and orchard-cul-

ture, besides keeping the run of the current papers. In the third

year, in addition to five hours of daily labor, they will be instructed

and given reading in forestry, elementary botany, landscape-gar-

dening, and the rudiments of surveying and draining, and will be

required to take charge of clipping or indexing some department

of the current gardening papers for the benefit of all. In the fourth

year, besides the customary work, they will study the botany of

weeds, garden vegetables, and fruits, in addition to assisting in the

necessary indexing or clipping of papers, etc., and will be taught

simple book-keeping, and the legal forms for leases, deeds, etc.

The course for the filth year, in addition to the customary work,

will include the study of vegetable physiology, economic entomology,

and fungi, especially those which cause diseases of cultivated

plants ; and each pupil will be expected to keep a simple set of

accounts pertaining to some department of the garden. In the

sixth year, in addition to the manual work, pupils will study the

botany of garden and green-house plants, of ferns, and of trees in

their winter condition, besides the theoretical part of special gar-

dening, connected with some branch of the work that they are

charged with in the garden. From time to time, changes in this

course will be made, as they shall appear to be desirable, and the

effort will be made to give the best theoretical instruction possible

in the vaiious subjects prescribed ; but it is not intended to make
botanists or other scientific specialists of garden pupils, but, on the

contrary, practical gardeners. Applications for scholarships, and

any inquiries regarding them, are to be addressed to William Tre-

lease, director of the Missouri Botanical Garden, St. Louis, Mo.

— The Mexican Government, according to the Engineering and
Mining Journal, has issued a decree fixing June 30, 1890, as the

date for the definite withdrawal from circulation of worn coin and

of the coins known as reales, medios, cuartillas, and tlacos. Hold-

ers of such coins may before such date exchange them at their

nominal value for decimal currency at the National Bank in the

City of Mexico, or at its agencies throughout the republic. The
mints will recoin the old money into decimal pieces. After the

date fixed for the exchange of the old coinage at its nominal value,

it may still be exchanged at the mints; which, however, will only

redeem it according to its weight and fineness, and not according

to the value stamped on it. From and after July i, 1890, all com-

mercial transactions must be effected on a decimal basis, infrac-

tions of this rule being punished by a fine of tv.'enty-five dollars for

the first offence and fifty dollars for every subsequent offence.

Notaries, in drawing up contracts, are forbidden to mention the

coins of the old system, even for the sake of greater clearness, on

penalty of a fine of from fifty dollars to one hundred dollars. Any

one who, after June 30, shall attempt to pass a coin of the ancient

system will incur the same penalties as those awarded for passing

illegal coinage.

— The Mexican Government, says ihe Econamis/e Franfais,ha.s

recently undertaken an inquiry into the internal condition of the

country. The following are some of the results obtained by the

inquiry : The population of Mexico has increased during the period

comprised between the years 18S0 and 1888 by 1,487,701 persons
;

that is to say, 185,962 annually, or an average increase of 2 per

cent. The revenue, which amounted in 1880 to $21,936,165,

reached the figure of $32,126,508 in 1888, —an increase of $10,-

190,343. Landed property in Mexico was valued in 1880 at $366,-

055,052, and at $473,519,871 in 1888. At the end of -1880 there

were 15 railway lines in working, with a length of 655 miles. At

the end of the year 1888 the lines numbered 47, with a total length

of 5,063 miles. In 1880 there were 10,501 miles of telegraph line.

In 1888, the telegraph system, including the coast cables, com-

prised 27,704 miles. The number of telegrams despatched by the

Federal Government lines, which amounted in 1880 to 381,607, ex-

ceeded 671,000 in 1888. Postal business showed a great increase :

the number of letters and newspapers carried in 1880 amounted to

5,788,182, and in 1888 to 27,390,288. From the establishment of

the mint, up to the year 1888, the amount of gold coined repre-

sented a value of $112,671,000; of silver, $2,194,111,828 ; and of

copper, $5,940,338 ; making a total of $3,312,723,266. During the

economic year 1886-87, the value of the imports into the Republic

was $52,252,275; and of the exports, $49,191,930. As regards

public instruction, the progress is very marked:- the number of

schools, which in 1880 was only 8,535, rose in 1888 to 10,726, while the

number of scholars increased during the same period from 435,935

to 543,977. Finally, lighthouses have been established in the ports

of Vera Cruz, Coazacoalcos, Alvarado, Frontera, Celestun, Sisal,

Tampico, Campeche, and Progreso in the Gulf of Mexico, and at

Guaymas and Mazatlan on the Pacific.
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THE FISKE RANGE-FINDER.

It has long been recognized as a prime necessity of effective

gunnery at sea that the gunners shall know at each instant the ex-

act distance of the ship or object at which they are to shoot. To
realize this, we must reflect, that, if two ships are approaching each

other at the rate of even twelve knots each, their distance apart is

changing at the rate of 13^- yards per second. This means that in

less 'than 4 seconds the distance or range will change 50 yards,

which represents the distance apart of two consecutive graduations

of the sight-bar of a modern rifle-gun : in other words, the sight-

bars of high-powered guns are usually graduated to 50 yards, and
it is necessary for effective shooting that an error of 50 yards must
not be made in estimating the distance and timing the discharge of

the gun as the ship rolls from side to side. But if this change of

50 yards be made in 4 seconds, it is plain that we must have an
instrument that will give the range with less than 4 seconds' delay,

and give it, at the very least, with less than 50 yards error. Such
an instrument is called a " range-finder." A description of a new
and exceedingly clever, as well as thoroughly scientific device, for

ascertaining the range and position of distant objects, designed by
Lieut. Bradley Allan Fiske, forms the subject of this article.

The invention consists of a new method of finding the range and
position of a distant object, which depends upon the determination

of a fractional portion of a conducting body bearing in length a

ratio to the angle included between two lines of sight directed upon
said distant object and the measurement of the electrical resistance

of said length.

The accompanying drawings are (Fig. 4 excepted) all electrical

diagrams, not drawn to scale, and symbolically represent the in-

vention. In Fig. I is shown a Wheatstone bridge, in one member
{a) of which is arranged a body of conducting material in arc form,

and a movable arm traversing the same. In Fig. 2 is shown a

Wheatstone bridge having arcs and movable arms arranged in two
members, a b. In Fig. 3 is shown a Wheatstone bridge in which

arcs connect adjacent members, a.s a c and i> d, and movable arms
sweeping over said arcs are connected' to the battery. Fig. 4 is a

mathematical diagram illustrating the method of determining the

angle ATC. Fig. 5 shows a disposition of the range-finder in con-

nection with a dead-beat galvanometer; and Fig. 6, the same in'

connection with the slider. Similar letters of reference indicate

like parts.

In Fig. i,\t\. a b c d represent the four members of an ordinary

Wheatstone bridge, and^^^ the transverse member, in which is con-

nected the galvanometer g' . A battery / is also connected to the

bridge in the usual way. In the members c and d are placed the

fixed resistances c' and d', and in the member b the variable re-

sistance b' also, as usual. One wire from battery/, however, con-

nects to the end of member t:, and also to the pivot / of a swinging

arm z. The extremity i of arm z' moves over and maintains elec-

trical contact with an arc /i of conducting material, which has one

extremity j connected, as shown, to the member a of the bridge.

It is obvious that when the arm z' is in the position shown in full

lines in Fig. i, then the current will traverse the whole arc A ; and

when said arm is in the position indicated by dotted lines (Fig. i),

then the arc A will be cut out, and the current will pass directly to

member a. Now assume the arc /i to be made of such material,

and so proportioned that its electrical resistance to a current travers-

ing it will be proportional to the length of arc included between the

contact end k of arm z' and the connecting-point J of member a

with said arc. Therefore the resistance interposed in the member
a of the bridge will be commensurate with the angle/ I i ; and if

this resistance be known, the angle is also known. Let it now be

assumed that the galvanometer £' and variable resistance b' be

located at some point distant from the moving arm z', from which

said arm is invisible or inaccessible. Clearly, then, an observer

stationed at the galvanometer £' and resistance b' can, by noting

the galvanometer and adjusting the resistance in the usual way,

determine the resistance equilibrating any position of arm z' along

the arc A, and so discover the angle of adjustment of said arc ; or,

having adjusted the resistance b' at some given figure, the observer

may, by simply noting the galvanometer or any other suitable indi-

cating device, visual or audible, determine when the arm z is placed

at a desired angle corresponding to the adjusted resistance, and

this indicating device may obviously be at the place where the

moving arm is- located, so that the operator there may thus know
when he has placed the arm at the predetermined point or at the ,

distant station, so that the operator in charge of the resistance b'

may know that the arm has been adjusted properly ; or two indi-

cating devices in the same circuit may give warning to both

operators, as above, simultaneously.

Referring now to Fig. 2, it will be apparent, that, in lieu of the

variable resistance b' in the member b, there is arranged an arc

A' and swinging arm z'. Tbe arc // is connected at one end J' to

the member b, and the swinging arm z'' makes contact at one end

A' with said arc, and to its pivot /' is connected the member d.

The arrangement and construction of arc A' and arm z' are similar

to those of arc A and arm z: consequently, when the arm z' is set at

a certain point on the arc A, the arm z' must be set at the corre-

sponding point on the arc A', in order that the resistance of the

lengths of the arcs A A' respectively between the point k and point

A and point k and point A' may balance ; hence, if the arm k be set

at a certain angle, the observer at arm k may recognize that angle

by noting the position of the arm k and the galvanometer, as be-

fore. It will be observed, however, that the effect of moving the

arm z over arc A is practically to lengthen or shorten or to inter-

pose more or less resistance in the member a of the bridge, and by
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operating the arm i' a like effect is produced in the member b.

The resistances or lengths of the members c and d remain un-

changed.

Referring now to Fig. 3, there is shown an arrangement which

forms the basis of the specific embodiment of the invention, more
particularly hereinafter described. In said Fig. 3 the arc h is con-

nected at its respective ends/ J to the members a c, and the arc

h' is similarly connected aty J' to the members b d. The battery-

wires connect to the pivots //' of the arms i i' , as before. Now,
when the arm z' is moved from its middle position on its arc toward

7, less resistance is caused in the member a, and more resistance

in member c ; and when moved in the opposite direction, the re-

verse occurs. So, also, a similar effect is produced by moving arm
i' ; and thus the resistance offered by all four members of the

bridge may be affected instead of that due to only two of them,

and differential results may be obtained, as will more fully be ap-

parent in the following description of a device for measuring dis-

tances, such as a range-finder for guns.

Refer) ing to Fig. 4, let T be the position of the object the dis-

tance of which from the point A it is desired to ascertain. Let

AB be any short base-line. Draw AC at right angles to BT, EA
parallel to BT, and prolong AT as to D. By trigonometry

AC=ATsinATC * , j AC=AB sin ABC, whence
AT= AC cosec ATC (

^"°
\ AT=AB sin ABC cosec ATC.

AB, being the measured base-line, is known, and the angle ABC
at the point of observation is easily determined, so that the angle

ATC remains to be found ; but ATC= DAE, and DAE is sub-

tended and measured by the arc GH. Arc GH=arcyH— arc/G,
and arcyH= arc J'K : hence arc GH= arc7'K— arc/G.

In Fig. 5 the diagrams Figs. 3 and 4 are combined ; i i', as be-

fore, being swinging arms traversing the arcs h h', and the con-

nections a b c d qI the bridge being present also, as before. Let

the arms i and i' represent alidade-arms or telescopes, both

directed upon the object T. The arcsy'G andy'K not being equal,

the bridge will not balance ; but when the telescope i is moved to

the line EH, then the bridge will balance ; but the distance thus

moved is the arc GH, the length of which may be read off from the

arc h itself. It will be seen, therefore, that the operation of de-

termining the distance AT becomes, by the aid of this apparatus,

exceedingly simple. The observers at the respective telescopes i

and i' direct their lines of sight upon the object. The observer at

z' notes the angle 7AG, or length of arcy'G. He then moves the

telescope / unlil the galvanometer _§-', which may be placed con-

veniently near his position, shows no deflection, and notes the

angley'AH, or length of arc/H. The difference between the arcs

?G andyH equals the arc GH, whence the angle ATB, and hence
the distance AT, is found by the observer at the arm i, or, in other

words, by an observer at the base-line. The disposition of the

apparatus whereby an observer at a point distant from said base-

line may at once read off the distance AT from a suitable scale

will now be explained.

Referring to Fig. 6, the members a and b of the bridge are con-

nected to opposite extremities of a bar m n of conducting material

and the members c d are connected to the extremities of a similar

and parallel bar ^. Adjustable upon said bars op and m n is a

slider ? ;-', having a middle portion .j of insulating material, so that

the current from bar m n, for example, does not pass across said

slider r r' to bar op, but proceeds by the wire^ through the gal-

vanometer g". Suppose, now, that the telescopes z and i' are

sighted upon the distant object T, as before, and that the slider r
is at the middle point I of the parallel bars in n and op: the re-

sistances in the bridge will obviously not balance. It has already

been explained in connection with Fig. 5, how, by moving tele-

scope /'to the point H, the resistances might be balanced ; and if

that were done, with the arrangement shown in Fig. 6, the fact

would obviously be indicated by a deflection of the galvanomeler-

needle ; but now let it be assumed that the telescope i, after being

sighted upon the object T, is not moved, or, in other words, that

the observers respectively at the two telescopes / and i' simply

adjust their instruments in line with T. Obviously, then, the dis-

tance of the bridge from r to G (member a) is less than the dis-

tance from } to k (member b) by the length of the arc GH. Sim-
ilarly the distance on the bridge from r' to G (member c) is greater

than the distance from r' to k (member d) by the length of arc

GH.
Now let the resistance per unit length of the bars m n op be

made equal to or with some definite relation to the resistance per

unit length of the arcs h h\ and lay off on bar 711 ?i a distance r 3
and on bar ops. distance ?'

3, said distances being such that the

resistance due thereto will be equal to that of the arc GH. Clearly,

if the end r of the slider be moved to the position 2 on bar 111 n,

the member a will be increased and the member b will be dimin-

ished by the distance r 2, which offers a resistance equal to one-

half that of arc GH ; and if the end r' of the slider be moved to

the position 2 on bar op, then the member c will be decreased and
the member d increased by the distance r' 2, which also has a re-

sistance equal to one-half of arc GH. As both ends of the slider

move simultaneously, it follows that when its extremities are

JE^-"

•i=<3)

adjusted in the position 2, then the bridge will balance and the

galvanometer-needle will again be at zero. Applying this practi-

cally, let the bars in n p he laid off in suitable scale-divisions

from r to 11 and z' to p. The two telescopes z and i' being sighted

on the object, the distant observer watches the needle, and moves
the slider r r' along the bars m nop until it returns to zero. The
scale marked on the bars then shows an indication corresponding

to the length of arc GH, or, if desired, actual distances correspond-

ing to such indications.

If the object be moving, the operation of determining its distance

is as easy as though it were stationary, and the indications are in-

stantaneous and continuous. With a 290-foot base-line on board

the " Chicago," one instrument being mounted in the bow and one

in the stern, the average error in the official trial before a board of

electrical and gunnery experts was less than six tenths of one per

cent. The set of instruments about being sent to the " Baltimore
"

is expected to give still more accurate results.
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BOOK-REVIEWS.

The Chemistry of Photography. By Raphael Meldola, F.R.S.

New York, Macmillan & Co. 12°. $2.

This book consists of nine lectures which were delivered as a

special course at the Finsbury Technical College. With the

chemistry of photographic materials, their preparation, properties,

and re-actions, and with the practical details of photographic

manipulation, the author does not deal, but confines his attention

to the consideration of the chemical changes which occur in pho-

tographic processes, or the chemistry of photography, properly so

called. His object is to present the principles involved in these

processes, to show what point has been reached in the explanation

of them, and to stimulate further investigation. He hopes, too,

" that the |)resent work may contribute toward convincing " purely

scientific chemists " that there are many important problems still

awaiting solution in this field of research." Each lecture is fol-

lowed by an appendix containing directions for performing well-

selected experiments in illustration of the text. As the lectures

were originally addressed to an audience of chemical students and
photographers, some elementary knowledge of chemistry is as-

sumed.

The amateur picture-maker who is content " to push the button
"

and let some professional photographer " do the rest," or who has

no ambition beyond the knowledge of the simple manipulative de-

tails which enable him to mix his solutions successfully and make
passable photographs, will find little to interest him in this book.

But all who have felt the real fascination of the " dark room," and
desire to know more of the nature of the mysterious action of light

and the " developer " on the responsive film, will give it a hearty

welcome. The reader must not, however, look to have all his

questions satisfactorily answered, or all his difficulties solved ; for

the subtile re actions caused by light in the salts of silver are

among the most perplexing problems known to chemistry, and
photochemical theories are to a large extent still in the speculative

stage. Mr. Meldola does not -attempt to conceal this fact. He
distinctly and repeatedly points out the insufficiency of certain

hypotheses in regard to the nature of photochemical processes,

and, as it happens, gives in his own constructive efforts one or two
striking illustrations of the difficulties which beset the theorist in

this obscure region, and tend to lift his feet from the solid ground
of experimental facts. It should be said, however, that his theo-

retical suggestions are free from any undue assertiveness, and are

advanced chiefly from the motive that they " may serve as a stimu-

lus to further experimental inquiry "(p. 214). They will perhaps

attain this object quite as much through their evident inadequacy
and the criticism they will undoubtedly provoke as in any other and
more direct way.

Lecture II. is devoted to the discussion of the 'composition of the

darkened product formed from silver chloride under the influence

of light. This is a subject of fundamental importance, for' the

identity of the material of the latent image with this darkened sub-

stance is universally admitted. Mr. Meldola rejects the generally

accepted subchloride theory, and attempts to show that the prod-

uct in question is probably an oxy-chloride. The argument
against the subchloride is that its existence "is^only inferred from
the analogy with the metals of the copper group, aijd is not the

result of the analysis of the pure compound "
(p. 40). This is

hardly a fair statement of the case. It is true that the argument
from analogy is flimsy : it does not deserve the attention the au-

thor bestows upon it. It is true that no satisfactory direct proof

of the existence of the subchloride has been obtained through its

isolation and complete analysis ; but it is also true that the loss of

chlorine which occurs when silver chloride is exposed to light, and
the fact that metallic silver is not the result of the action, as well

as the whole mass of observation on the effect of light on this and
other salts, indicate very strongly that the darkened substance is a

reduction product ; and Cary Lea's brilliant work, two or three

years since, on the photo-salts of silver, furnishes weighty evidence

that this product is a subchloride united with a larger amount of

unchanged normal salt after the manner of a " lake." The most
that can reasonably be said against the subchloride theory is that

it is not yet absolutely proven by the isolation and analysis of the

substance. This is no sufficient ground for its rejection, unless a
better theory can be formulated. Mr. Meldola thinks that such
is found in the hypothesis that the change produced by light is

probably due to the formation of an oxy-chloride of the formula
Ag4 OCU. This he supports on an experiment of Robert Hunt's
in which oxygen was found to disappear during the darkening of

silver chloride, some conclusions of Dr. W. R. Hodgkinson the
experimental evidence for which does not seem to have been yet
published, and an appeal to the analogy supplied by the darkening
of thallous and cuprous chlorides on exposure to light ; the change
in the case of the latter "being in all probability due to the forma-
tion of an oxy-chloride "

(p. 57).
Now, not only is direct proof of the existence of the alleged oxy-

chloride wanting, but its formation during the action of light is-

opposed to all the evidence which points to the reducing nature of

that action ; for the oxy-chloride is in no sense a reduction product,

oxygen simply taking the place of chlorine in a complex molecule.

The hypothesis is further in direct contradiction to certain well-

known facts which the author has apparently overlooked in his

study of the matter, though he gives them place in the discussion

of other points. Thus on p. 75 it is stated that hydrogen acts as a
sensitizer, accelerating the photo-decomposition of silver chloride;

on p. 227, that action goes on under a film of benzene even to the
point of reversal ; and again on p. 197, that the invisible image is-

destroyed by oxidizing agents. An action which takes place in

hydrogen, or under a liquid destitute of oxygen, and which is un-

done by oxidizing agents, can hardly consist in formation of an.

oxy-chloride. It is, in fact, a weak and untenable hypothesis. Not
only does it offer the same difficulty which Mr. Meldola urges as
a chief argument against the subchloride theory, but it breaks

down completely when confronted with facts which the latter

readily explains. It is interesting to note that since the appear-

ance of the book, Mr. Lea has published in the American yournat

of Science a clever bit of experimental work which disposes of the

oxy-chloride hypothesis in the most final manner. Mr. Lea found

that silver chloride, poured in the molten condition into naphtha^

blackened instantly in sunlight, and that a black iodine product

was formed by the action of light on metallic silver covered with

naphtha containing iodine in solution ; that is, the darkened sub-

stance is produced under conditions which rigorously exclude all

possibility of the presence of moisture or of oxygen in any shape.

In his discussion of the action involved in the reversal of the

image on the photographic plate under prolonged exposure to

light, or " solarization," as it is often called, the author again shows
his lack of that comprehensive grasp of facts and principles which.

is an essential qualification for all sound theorizing.

The explanation which he proposes for this most perplexing phe-

nomenon is, that in a gelatino-bromide plate, for instance, the bro-

mine lost at first by the silver salt under the influence of light is

taken up by the gelatine in which the salt is embedded, until " the

vehicle becomes brominated up to a certain degree of saturation ;.

complex bromo-derivatives, or additive compounds, or oxidized

products, are formed, and these at length begin to re-act with the

reduction product aided by the external oxygen" (p. 225). His

conception of the mechanism of the process is clearly given in the

closing sentences of Lecture VI. :
" A ray of light falling upon a

sensitive plate is like the motive power driving a dynamo- machine

which is feeding a storage-cell. When the charge of the latter has

reached a certain point, it is capable of reversing the motion of the

system, and of converting the dynamo into a motor. The sensi-

tizer plays the part of such a storage-cell. When it becomes charged,

i.e., halogenized, to a certain amount, the chemical energy stored

up in it begins to run down, and reversal takes place." Or, to take

an equally pertinent but simpler illustration, the ray of light is like

a weight resting on a piston which works in a cylinder full of air.

The piston sinks under the weight ; but when the compression of

the air has reached a certain point, it is capable of reversing the

motion of the piston and raising the weight ! It does not require a
scientific training to see that this is absurd. It is a scheme for per-

petual motion. We have every reason for believing that the law

of the conser\-ation of energy applies to chemical as well as to

mechanical action, and it is obvious that under this law Mr. Mel-

dola's explanation is preposterous.
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Aside from these unfortunate ventures, speculative regions, and

a certain tendency to looseness of statement, which is, however, in

most cases annoying rather than misleading, we find much to com-
mend in the book. It presents the most complete and connected

discussion of photochemical theories with which we are ac-

quainted, is in the main accurate in its statements of experimen-

tal facts and the explanations which have been proposed for them,

and thus forms an important and valuable contribution to the lit-

erature of the subject. It is rich in suggestion to the chemist, and
will undoubtedly fulfil the author's hope of attracting new workers

to this field for experimental inquiry.

Evohttio7i. Popular Lectures and Discussions before the Brooklyn-

Ethical Association. Boston, James H. West. 12°. $2.

This book consists of fifteen different papers, originally prepared

for a popular audience, but designed to present the evolution theory

in a thorough and scientific manner. They are by many different

authors, and deal with all the leading aspects of the subject. The
two opening papers treat of the life and work of the two chief ex-

pounders of the new doctrine, Darwin and Spencer ; then follow

others on the evolution of the earth and the solar system ; then the

biological department is dealt with ; while a considerable portion

of the book is devoted to the evolution of morals, religion, and

society. The essays, or lectures, are in the main well adapted to

the special object in view, that of making evolutionary doctrines

better known to popular audiences and general readers ; for the

writers seem to have taken pains to make their subject plain, and
to have had good success in doing so. Each lecture, as originally

delivered, was followed by a discussion, in which views opposed to

those of the lecturer, and even to the evolution theory generally,

were sometimes expressed, and which seem to have been of consider-

able interest ; but the report of them in this volume is rather too

brief to give an adequate idea of them.

The views expressed in the various lectures are, of course, in the

main those of Darwin and Spencer ; but we notice, nevertheless,

a decided disagreement with those thinkers on certain points.

Thus Professor Raymond regards the theory of natural selection as

inadequate to account for the derivation of species, and intimates

that " Darwin's formula left out more important factors than any
of those it contained ;

" and Professor Cope expressed a similar

opinion. Again, Mr. Chadwick, speaking of Spencer's proposed

reconciliation of science and religion, says that he " cannot con-

ceive a more senseless and ridiculous reconciliation than this ;

"

and he elsewhere speaks of it as " the disreputable compromise
between science and religion." We notice, as the most prominent

fact in the series of discussions, that when the subject of religion

was introduced, a great divergence of opinion was immediately

manifest ; one, at least, of the speakers expressing the extremes!

materialistic views, while the views of others were strongly spirit-

ualistic, and of others still pantheistic. Indeed, it looks very much
as if the evolution school was likely to divide, as the Hegelian

school did after its founder's death, into three distinct branches,

— one theistic, another pantheistic, and the third atheistic. How-
ever, we have no desire to set up as prophets ; and so we close by
recommending this collection of essays to those who wish for a

simple but accurate exposition of the evolutionary philosophy.

An Appeal to Pharaoh. The Negro Problem and its Radical
Solution. New York, Fords, Howard, & Hulbert. 16°. $1.

The anonymous author of this work is very much troubled

about the negro problem, and he here devotes two hundred pages

to a proposed solution of it. He dwells at great length on the fact

that the black and the white races in this country show no sign of

intermingling even socially, and paints in extraordinary colors the

antipathy that exists between them. He maintains that in the

Southern States the two races are farther apart in feeling, and less

disposed to social intercourse with each other, than they were when
slavery prevailed ; and he fears that this estrangement will increase

with the progress of time. In the North, too, he asserts that the

separation of the two races is scarcely less marked ; and for this

race antipathy there is, in his opinion, no cure. Moreover, he pre-

dicts that all sorts of evils will result from this antipathy in the

future ; that race conflicts of one kind or another will continually

arise; and that there will never be harmony between the North-
and South till the negro is got rid of. And so he proposes to send-

the whole body of seven million blacks back to Africa, whether
they will or no. A colony is to be planted on the Kongo or some-
where else, and the negroes are to be transported thither, the
United States paying for their passage, and also furnishing them a
little money with which to begin their new life. The author fears

that his scheme will be pronounced impracticable, and devotes a
great deal of space to showing how it could be put into execution.

To our mind, however, the scheme is not so much impracticable as
inhuman ; though its inhumanity is perhaps exceeded by its silli-

ness. If the negroes should choose to emigrate, there is no objec-

tion to their doing so ; but this proposal to compel them to go is

one to which the American people will not listen. The negro is

here to stay, and men like the author of this book must make up
their minds to treat him with justice and fairness; and when they

do so, all danger of trouble between the two races will disappear.

The Psychology of Attention. By Th. Ribot. Chicago, Open-
Court Publ. Co. 12". 75 cents.

This work is an authorized translation from the French, and
originally appeared in the pages of the Open Court. It might bet-

ter have been entitled the " physiology " of attention, for it treats-

almost entirely of the motions and other physical phenomena that

accompany attention, and has very little to say about attention it-

self. The author defines attention as " an intellectual state, ex-

clusive or predominant, with spontaneous or artificial adaptation of

the individual ;
" yet when he comes to treat the subject he neg-

lects the intellectual state entirely, and confines himself to its physi-

cal and e.motional accompaniments. The thesis that he attempts

to prove is that every species of attention is invariably accompanied

by certain motor changes in the bodily frame, and that these are

so essential to attention that they may almost be said to constitute

it. In other words, after defining attention as an intellectual state,

M. Ribot treats it as if it was a bodily state. Moreover, he fails to

show that attention is always accompanied by motions or motor

phenomena. Of course, in the case of sense-perception the motor

element in attention is apparent ; but in the case of abstract thought

it is not at all apparent to the ordinary consciousness, and M. Ribot

does not make it any more so. Nevertheless there is much in his

book that will be interesting, especially to students of psycho-

physics. The work is divided into three parts, treating successively

of spontaneous, voluntary, and morbid attention ; and under all

these heads are presented facts and ideas that will serve towards a.

more perfect theory of attention hereafter.

AMONG THE PUBLISHERS.

The supplement to Harper's Weekly of Jan. 18 contains a^^

interesting article on recent discoveries in the Kongo basin, detail-

ing " the geographical surprises and new-found peoples of the past

five years." The article is from the pen of C. C. Adams, and is

illustrated by a large map and several other engravings.

— The picturesque forest pavilion at the Paris Exposition is

illustrated and described in Garden and Forest for Jan. 15, where

we find, as well, an account of the delightful voyage down the

Rhone, so seldom made by tourists, and a picture of a positiveljr

unique orchid, Phalcenopsis F. L. Ames.

— The closing volume of C. A. Fyffe's " History of Modern Eu-
rope " is now in the hands of Cassell & Co. The volume embraces

the period from 1848 to 1S78, and throws, we understand, consid-

erable light on the complex problems in European politics which

led to the Franco-Prussian war.

— More than twelve thousand letters and manuscripts of John
Ericsson, the great engineer, have been put in the hands of Col.W. C.

Church, to use in the preparation of his .biography. The first of

two articles on Ericsson, by Col. Church, will appear in the Febru-

ary Scribner's, with some illustrations from rare sources, among
them the reproduction of an engraving made by Ericsson at the

age of eighteen. G. Frederick Wright, president of Oberlin Col-

lege, will have a short article on the curious and very ancient image

thrown up not long ago by an artesian well at Nampa, Idaho.
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fr— Robert Clarke & Co. announce the following important publi-

cations : '," Fort Ancient," an'account of tfie great prehistoric earth-

work of Warren County, C, by Warren K. Moorhead of the

Smithsonian Institution ;
" A History of the Girtys," the curious

record of certain " renegades " of the American revolution, by

Willshire Butterfield ; and " Monographs of the I<.entucky Geologi-

cal Survey," by John R. Procter, director.

— William Hodge & Co., Glasgow, will shortly publish by sub-

scription a book entitled " Trial by Combat," by George Neilson.

The author traces the history of the judicial duel in both England

and Scotland, and he claims that, by this comparative treatment,

he is enabled to throw light on many hitherto unexplained features

in the law and practice of both countries. In particular, he deals

with the duel on the borders under the march laws, and with the

famous combat of the clans on the Inch of Perth, in 1396.

• — Francis Gallon, F.R.S., contributes an article entitled "Why
do we measure Mankind ? " to the February number of Lippincotfs

Magazine. Mr. Galton shows the importance of being measured,

weighed, and otherwise tested, according to the modern method,

by a competent examiner, and especially the importance of apply-

ing this system of measurements to young people, in order to de-

termine their capacity and fitness for special pursuits. Another

timely article, " The Salon Idea in New York," is contributed by

C. H. Crandall. The author thoroughly believes in the salon idea,

and holds that the salon ought to, and perhaps will, become a

great power in our social and political life. The former power and

influence of the French salons are touched upon, and pictures are

given of many charming literary drawing-rooms in New York
City.

— Messrs. Ginn & Co. announce for publication " Plant Organi-

zation," by R. Halsted Ward, M.D., professor of botany in the

Rensselaer Polytechnic Institute, Troy, N.Y. This book is a guide

to the study of plants. It consists of a synoptical review of the

general structure and morphology of plants, clearly drawn out ac-

cording to biological principles, fully illustrated, and accompanied

by a set of blanks for writing-exercises by pupils. It also provides

for some easy microscopical work, if desired. . Though requiring a

very thorough study and exact understanding of the plants which

may be selected for study, the work is so systematized and simpli-

fied as to be adapted to the use of beginners, in connection with

personal instruction or with any text-book of botany however ele-

mentary, and either with or without the employment of techrvical

botanical terms. The work, which is designed for private students

or for classes in academies, seminaries, high schools, etc., is now
issued in a second and revised edition, after having proved its

value.

— From Providence, R.I., comes a new monthly, the Board of
Trade Journal, which will publish from month to month the rec-

ord of the meetings of the Board of Trade, its reports, business

statistics of various kinds, and other matter pertaining to the busi-

ness interests of Providence and vicinity. The numbers that have
already appeared are well gotten up, and full of interesting matter.

— Messrs. Cassell & Co. announce that they have secured the

publication of the memorial volume to the late Henry W. Grady.
The book, which will be ready for publication within a few weeks,
has been compiled by his co-workers on the Atlanta "Constitution,"

and edited by Joel Chandler Harris. It will contain a complete

life of Mr. Grady, and such of his writings and speeches as best

represent his gifts as writer and orator.

— With the growth of interest in this country in all out-door

sports it is natural to expect an improvement in the supply of arti-

cles intended to make the enjoyment of such relaxation the greater.

One evidence of this development of a new phase of American life

is shown in a catalogue of sportsmen's supplies we have received

this week from Henry C. Squires, 178 Broadway, New York. This
catalogue is intended for those who, having given little or no
thought to out-door sports, desire information. It is supposed that

such persons desire to know not merely the prices of articles, but,

to some extent, what they want and why they want it. The cata-

logue aims to give such information as will aid those seeking fire-

arms, fishing-tackle, or camping goods in securing what is best

suited to their needs. Not only does this catalogue give the prices

and describe the goods, but Mr. Squires has introduced a large

number of the very best iTlustrations, picturing scenes incident to

out-door 'sports, and tending to render this catalogue unique in its

typographical attractiveness. But this is not all, for these pictures

— for they are real pictures, and not the crude cuts so often dis-

figuring printed pages — are likely to arouse an interest for the

life they depict in those who have known little of it, and to rekindle

the desires of those who may have put sports aside.
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— A. L. Burt has issued a volume on " Fugitive Facts," edited

by Robert Thome. It comprises short articles, alphabetically ar-

ranged, on topics constantly arising in conversation and general

reading, on which it is hard to find accurate and definite informa-

tion. The queries in the correspondence departments of periodi-

cals and newspapers have suggested many of the subjects treated.

The editor has added an appendix, devoted to short selections of

constantly used medical terms and short dictionaries of mythology

and music.

— G.P.Putnam's Sons will publish shortly a. new volume, in

The Story of the Nations Series, entitled " The Story of the Bar-

bary Corsairs," by Stanley Lane Poole, with the collaboration of

Lieut. J. D. Jerrold Kelley of the United States Navy ; and two

new books in The Questions of the Day, on " Railway Secrecy,"

by John M. Bonham, and "American Farms," by J. R. Elliot.

— The December number of the Riverside Literature Series

(published quarterly during the school year 1889-90 at 15 cents a

number, by Houghton, Mifflin, & Co., Boston) contains " Waste Not,

Want Not, and The Barring Out," from Maria Edgeworth's " Parent's

Assistant." The great popularity which the " Parent's Assistant

"

has had, ever since its publication in 1822, has induced the publish-

ers to include some of the stories from this book in the'Riverside

Literature Series. The stories selected are interesting and simple :

the lessons which they inculcate are the advantage of frugality and

the disadvantage of a blind party spirit. The same publishers an-

nounce that they have in press for early publication a book by John
Fiske on civil government. This book treats in a simple way of

the government of towns, cities, states, and the nation, and will be

a most valuable book for schools and families.

— Andrew D. White will resume his " New Chapters in the War-
fare of Science " in the February Popular Science Monthly. The
forthcoming chapter will be on " Comparative Mythology." It deals

with the myths invented to explain strangely shaped or distributed

rocks, taking the story of Lot's wife, which has gone through

many curious variations, as a special example. " The Localization

of Industries" is the subject of an article by J. J. Menzles, to ap-

pear in the February number, which will throw light on the most

important problem before Congress this winter. It tells what les-

sons science draws from the course of industrial evolution in regard

to encouraging the establishment of industries in a country. A
searching examination of Henry George's taxation doctrine, by

Horace White, will appear under the title, " Agriculture and the

Single Tax." Mr. White maintains that the interdependence of all

industries disposes of the claim that agriculture has enough ad-

vantage over other occupations to warrant laying the burden of all

taxation upon it, and he asks whether the scheme of " economic

rent " would include paying a bounty to farmers whose profits are

a minus quantity. A second instalment of " Letters on the Land
Question," from, Huxley, Spencer, and others, including an espe-

cially able review of the question by Auberon Herbert, will be

printed.

— Fords, Howard, & Hulberi have .published a small volume by

Martin W. Cooke on " The Human Mystery in Hamlet," the ob-

ject of which is to present a new view of the character of Hamlet
himself. The theories of Hamlet's character that critics have here-

tofore advanced are many and various, but Mr. Cooke's theory is

quite different from them all. He holds that the dramatist's object

in exhibiting the career of Hamlet was to portray " the conflict be-

tween his will and his passions, . . . the strife between the higher

forces of the being and the lower." Or, as he elsewhere expresses

it, " the theme of Hamlet is the interior life of humanity in this

world, striving to harmonize its actions with a supernaturally im-

posed law of rectitude, which it recognizes but ever fails to fulfil."

Now, we confess that this theory is less satisfactory to us than any

of its predecessors, for we cannot see the least indication of a

moral conflict in Hamlet's action or conversation — mdeed, we
should say that the moral element was conspicuously absent ; nor

can we see the propriety of calling the command of a ghost " a

supernaturally imposed law of rectitude." Students of Shak-

speare will take an interest in reading Mr. Cooke's work, but we
doubt if they will agree with its conclusions.

LETTERS TO THE EDITOR.
*,'Corres/ionds7its are requested to be as brief as iossibte. The writer's name is
in allcascs required as proofofgoodfaith.
The editor luill be glad to publish any queries consonant -with the character of

the journal.

Physical Fields.

Professor Dolbear's interesting article on "Physical Fields,"
that appeared in your issue of Dec. 27, was called to my notice,

and I have read it with considerable attention. It seems to me
that he is entirely wrong in some of his premises, and that his

conclusions are therefore, some of them, untenable. With your
permission, I will point out where I differ with him.

His use of the term "stress" is certainly not correct. He says,

under the head of " The Electric Field," " The phenomena are

explained as due to the-stress into which the neighboring ether is

thrown by the electrified body. . . . Experiment shows that this

kind of a stress travels outwards with the velocity of 186,000 miles

a second, or the same as that of light."

It does not seem to me to be proper to say that a stress travels

:

it rather exists. In this particular case he is referring to the phe-
nomenon of electrification, which is a static effect or condition. As
I understand Maxwell, and Hertz and Thompson and Lodge, they

do not any of them believe that electrification involves motion in

any way whatever. It is a condition which is dual in its character.

The negative exists because of the existence of the positive, not be-

cause of propagation from one to another. They also believe that

one cannot exist without the other : .the very existence of one,

therefore, involves the existence of the other. The element of time,

and therefore of rate of propagation, must be eliminated entirely.

What he does mean is, that an impulse due to the yielding to

this stress is propagated, etc.

Again he says, " If this assumed electrified mass of matter were
the only matter in the universe, any electric change in the mass
would ultimately re-act upon the whole of space, and be uniform
in every direction." This statement involves a contradiction of

terms, for how can we have a condition of stress that is uniform

throughout all space .' It is certainly true that under static con-

ditions, or under conditions of stress generally, where there are

two bodies or more concerned, the field is distorted by their mutual
re-action (that constitutes the stress) ; but I maintain that where
there is but a single body in space, there can be no such thing as

stress in that space outside of the body itself. If the body in ques-

tion be but a mathematical point, there can be no stress at all.

There can be no tension on a cord that is perfectly free to move.
The same criticism is made upon his remarks under the head of

"The Magnetic Field." In the case of the magnet the justice of

my criticism will be, perhaps, more apparent. Were it possible to

conceive of a magnetic particle with but a single pole, could we
imagine that pole surrounded by a magnetic field? Our concep-

tion of the ultimate particle of magnetic matter endows it with two
parts, which re-act upon each other. If there were but a single

particle of magnetic matter in space, the "lines of force'' would
form closed curves within that particle, passing from pole to pole :

they could not, without violating all the laws of stress, radiate off

into space, as he says they would.

Under the third head, " The Thermal Field," we come to a

very different class of phenomena. Here, as in the case of light,

we have vibration : we have distinctively a condition of motion of

the ethereal medium. We have passed from a state of rest,— a

static condition, — a state of potential, to one of movement, —

a

kinetic condition.

He says, " A hot body has a field, as well as an electrified or a

magnetized body :

" so it has, but his fundamental and fatal error

is in not being able to discriminate between the two kinds of field.

The magnetic, the electric, and we may add the field of the force

of gravity, are purely static, purely potential, whereas the luminous

and thermal fields are kinetic. In the former there can be no

propagation, as the element of motion is entirely wanting. Add to

these fields of stress the element of motion, and they at once be-

come kinetic, and will then obey the laws of kinetic fields.

A potential field without motion will exist forever : a kinetic field

requires the continual addition of energy for its maintenance.

Move a magnet, or the earth relatively to any other magnet or

body, and kinetic fields are produced. Move an electrified body.
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or cause its field to change in any possible way, and we have again

a kinetic field.

If, however, there be but a single body in space surrounded by

a potential field, the movement of that body, while the movement

in itself will constitute kinetic energy, still would not convert the

potential energy into kinetic.

He says, " So, if there were but a single hot body in the universe,

it would impart its energy to the ether and approach infinitely near

absolute zero ; while an electrified body or a magnet would be per-

fectly insulated, and, so far as is known, would lose none of its

properties, however long it was thus kept. There is no static con-

dition in heat phenomena: exchange is constant. These facts in-

dicate that light or radiant energy is no more an electro-magnetic

phenomenon than magnetism is a thermal phenomenon, but that it

is one of a distinct order."

The only difference is that in one case there is stress alone, and

in the other there is motion, a yielding of that stress. Take away

motion from one, or add motion to the other, and the phenomena

are identical in kind.

It is the difference between a reservoir full of water on a hill,

and that same water in the act of falling from its elevation. It re-

quires an expenditure of energy to fill the reservoir, — to produce

the stress or static or potential condition,— but involves no ex-

penditure of energy to maintain that condition. We have in the

elevated reservoir of water the analogue of magnetism, electrifica-

tion, gravity. Let this water fall from its position, and we have

something that corresponds to light,— the galvanic current, heat,

etc. It requires the expenditure of energy to get these forms of

energy, and it requires the expenditure of energy to maintain them.

We must regard electricity as motion ; electrification, one kind of

stress which is capable of producing electrical vibrations ; mag-
netism maybe another. We may compare magnetism, electrifi-

cation, and gravitation to different tensions of a given string on a

violin ; and electricity, light, heat, etc., as the tones produced

by that string when struck under these varying tensions.

Nelson W. Perry.
Cincinnati, O., Jan. IS.

would be no probability of a guttural becoming softened before a.

It is evident, therefore, that while the change to " Allegheny" may
be considered of questionable propriety, the now recent form " Alle-

ghany " is an unauthorized monstrosity.

Jacques W. Redway.
Philadelphia, Jan. i8.

The Orthography of "Alleghany."

This name appears in several forms, all of which are in common
use; and it goes without saying, that in each particular locality

there is a disposition to insist on the local orthography of the word.

Thus, in the city and the county in western Pennsylvaina, " Alle-

gheny " is the form officially recognized. In the county of New
York, " Allegany " is the adopted form. The range of mountains,

however, almost always appears under the form " Alleghany." I

know of but one exception to this custom ; namely, that used by

the Engineer Department of the Pennsylvania Railroad : there the

range appears as " Allegheny."

In looking up the history of this word, I found nothing authorita-

tive bearing upon the subject in the literature of the State Geologi-

cal Survey ; but a search among the earlier maps of the State

throws light on the subject, a number of which were placed at my
disposal through the courtesy of Mr. McAlister of Philadelphia.

On Adlum and Walter's map, 1790, the name appears in one

form only, "Allegany." On Reading McDowell's map, 1792, it

appears as " Allegheny " mountains and " Allegany " River. On
Morris's map, drawn by Barnes, 1848, "Allegheny" is the form

used for both river and range.

The first and only early map on which I could find the more
common form, "Alleghany," is in Mitchell's "Atlas," edition of 1853.

These maps were drawn by Mr. Young, and it is more. than likely

that the same form appeared on previous editions of this atlas. It

is only a matter of justice to say here that Mr. Young was the real

author of Mitchell's " Geography " and " Atlas."

Thus it seems that the earliest authorized form of the word is

" Allegany." When, however, " Allegheny " was adopted, it was
evidently the intention to preserve the long sound of a by the

French e; but, in order to avoid softening the preceding guttural

consonant, /i was interpolated, thereby converting " Allegany " into

" Allegheny." Subsequently, when the a was again restored, the

-A was needlessly left in the word, — needlessly because, there

Mocking-Birds' Phrases.

While idling at Colonial Beach last spring, the varied phrases

of the mocking-bird attracted my attention. One phrase, " pen

and ink, pen and ink, pen and ink" was startlingly articulate, and
often repeated. So I took my pencil and noted what I heard.

Changes of rhythm and changes of vowel brought out with won-
derful clearness all the following phrases, apparently from only two
birds. The phrases were interspersed with an occasional trill, a
whistle, and a mew.

Hurry up ! hurry up ! hurry up !

Chip chip chip chip chip !

Teetle teetle teetle teetle !

Birdie birdie birdie birdie !

Pen and ink pen and ink pen and ink!

Twitter twitter twitter !

Take care' take care' take care' !

Whit whit whit whit

!

Tit it it it it it it !

Pee'wit pee'wit pee'wit

!

Chivy chivy chivy !

Look away' look away' look away'

!

Give' it up give' it up !

Wit wit wit wit wit wit wit !

Johny Johny Johny !

Hear hear hear hear hear I

Ladle ladle ladle !

Go there' go there' go there' I

Not yet not yet not yet !

Wait a wee wait a wee !

Git out git out git out

!

Hooray hooray !

Don't go away don't go away !

Chirrup chirrup chirrup !

Say away say away !

That is just' it that is just' it

!

Look out look out !

Too too too too !

Tut tut tut tut

!

Look here' look here !

That'll do that'll do ! .

Wheat wheat wheat

!

Chickee' chickee' chickee' !

Will you sing' will you sing' will you sing' ?

Teazle teazle teazle !

Chew chew chew !

Took took took took !

Tweet tweet tweet

!

Tik tik tik tik !

Cheep cheep cheep !

Pick it up pick it up !

Beauty beauty beauty !

There were many more, for which I could not on the instant find

representative words. I have not attempted to record any from

memory. The above were noted just as they were heard.

A. Melville Bell.
Washington, D.C., January, 1890.

Musical Flames.

The well-known experiment of making sounds by holding a

tube over a jet of burning gas (usually hydrogen) is often omitted

in chemistry classes because no suitable tubing is at hand. A fact

not noted in any text-book I have seen, and unknown to all teachers

that I have consulted, has been brought to light in my classes ;

viz., a bottle will serve in place of a tube. A "philosopher's

candle " properly burning will yield a fine sound if capped by a

wide-mouthed bottle, as a quinine bottle or large test-tube. Of

course, this is according to the principles of acoustics, but it seems

strange that no text-book gives it. I should like to know if this

fact is known to any one else. T. BERRY SMITH.

Fayette, Mo., Jan. 14.
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INDUSTRIAL NOTES.

The Hulin Diary Calendar.

This unique memorandum calendar, manufactured by John S.

Hulin, stationer, this city, combines a diary and a calendar in one.

5t consists of a book of daily leaves, which are made of thin writ-

ing paper, so that ink may be used. The upper part of each leaf,

-and the whole of the underlying page, is left blank, thus furnishing

three times the writing space of the ordinary memorandum calen-

dar ; and on the lower part is the day of the week, the month, and
also the date, in plain letters and large figures, as may be seen in

the accompanying cut. The diary calendar is intended to obviate

the defects of the oidinary calendar pad, by which (as each page's

Tiotes are daily torn off and thrown away), if one wants to recall a

circumstance or engagement, look up an address, or verify a date,

he has no means of doing so. By the use of this book, however,

which (as each daily sheet is turned behind the others) preserves

these numerous memoranda, records of events are kept which

would otherwise have been thrown away, and which may prove of

ralue some day. A memorandum book for the whole year is thus

supplied in which the expired dates are preserved through the year,

or as long as may be desired. Each date shows the number of

<lays in each month, and (for the convenience of business-men in

figuring interest) the day of the year, thus rendering it easy to cal-

culate the number of days from one date to any other of the cur-

rent or approaching year. On the covers are calendars for the
present and coming years, together with a perpetual calendar.

Some
\

Children
\

Growing
Too Fast

become listless, fretful, without ener-
|

gy, thin and weak. But you can for-
j

tify them and build them up, by the
'

use of

SCOTT'S

EMULSION
@F PURE COD LiVER OIL AS^O

HYPOPHOSPHITES

They will take it readily, for It is al-

most as palatable as mill:. And it

should be remembered that AS A PRE-
TESTIVE OK CUKE OF COUGHS OB COLDS,
m BOTH THE QIS ms YGUMS, IT 13

UNEg'jaLLED. -^mid S!(h/if!tut:njis offfrr.-i.

RUPTURE
cured in stipulated time.

NO DELAY FROM WORK. NO OPERATION.
Call or send stamp for circular and reference of those

cured. We have on hand over ^o-'^ styles of trusses, front

$1 up, and suspensories of all kind.'^. Orders filled by
mail or express to any part of the United States.

C. A. M. BUkNHAvl, i\LD..

13? Clinton Place, New York.

AISTY OF
Prof. A. MELVILLE BELIS WORKS

—ON—
£locution — Visible Speech —

Principles of Speech—Faults

of Speech— Phonetics—Line
Writing — World - English,

etc.,

SUPPLIED- BY

N. D. C. HODGES,
47 Lafayette Place, N.Y

k Useful and Handsome Present.

Warranted 14 karat gold and to give perfect satis-
faction—Is pronouQced by hundreds of pleased cus-
tomers to be the b -at fountain pen In the market
because it is always ready. Writes freely and
never gets out of order. Sent by mail prepaid for
$1.50, $2.00, and $2.50 each, according to size.

JOHN S. HULIN,
M'l'g" Stationer, Steam Printer,

and Dealer in Usefj1 Office Specialties, and Labor
Saving Devices for Accountants. Publisher of all

of the celebrated Pictures of the Rebellion, from
paintings by James E. Taylor. Agency for the
Edison Mimeograph.

Send stamp for illustrated catalogue.

No. 369 BROADWAY, New York.
TheHuUn Diary CALENDAR for 1890. with wire

frame complete, sent by mail prepaid for 30 cenis.

Wedding invitations and visiting cards en-
graved to order.—The very best quality of work
guaranteed.

The Lirges', Handsomest, and Most Complete
AcoouDt-hiook ivlauufactory and Printing EstaDlish-
ment for Fine Commercial Work In New York City.

J. GRUNOW
631 Sixth Avenue, New York

Established 1852.

Microscope Stands,

Oil Immersion Object-

ives and Abbe Con-

densers for Bacteria

and Histological work,

of Objectives, Camera

Lucida and other ac-

cessory apparatus,

Readers of Science
Corresponding with or visiting Advertisers

-will confer a great favor by mentioning thepaper.

A New Method of Treating Disease.

HOSPITAL REMEDIES.

What are they ? There is a new departure in

the treatment of disease. It consists in the
collection of the specifics used by noted special-

ists of Europe and America, and bringing them
within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indigestion, stomach and liver troubles only,

was obtained and prepared. The treatment of

other physicians celebrated for curing catarrh

was procured, and so on till these incomparable
cures now include disease of the lungs, kidneys,

female weakness, rheumatism and nervous de-

bility.

This new method of " one remedy for one
disease" must appeal to the common sense of

all sufferers, many of whom have experienced
the ill effects, and thoroughly realize the ab-
surdity of the claims of Patent Medicines which
are guaranteed to cure every ill out of a single

bottle, and the use of which, as statistics prove,
has I uined more stomachs than alcohol. A cir-

cular describing these new remedies is sent free

on receipt of stamp to pay postage by Hospital
Remedy Company, Toronto, Canada, sole pro-

prietors.

ENLARGED AND IMPROVED.

THE WEEK:
A Canadian Journal ofPolitics^ Literature^ Science

and Arts.

PUBLISHED EVERY FRIDAY.

$3.00 per Year. S^-OO for Four Months.

C. BLACKER ROBINSON, Publisher,

5 Jordan St., Toronto.

Mineral Lands.

MANGANESE DEPOSITS. —A rich de-
post of Manganese is for sale. Apply to H.
N., care ot Science, 47 Lafayette Place, New
York.

GOLD-BEARING QUARTZ VEINS.—
Any one wishing to engage in gold mining will

learn of a newly discovered vein by applying to

H N., care of Science, 47 Lafayette Place, New
York.

RED SLATE. — A valuable deposit of red
slate for sale. Apply to H. N., care of Science,

47 Lafayette Place, New York.
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CALENDAR OF SOCIETIES.

Philosophical Society, Washington.

Jan. 18. — Edwin Willits, On the Scientific

Work of the Department of Agriculture
; J.

P. Iddings, On the Relation between the

Mineral Connposition and the Geological Oc-

currence of Certain Igneous Rocks in the

Yellowstone National Park.

Department of Mineralogy, Brooklyn

Institute, Brooklyn, N.Y.

Jan. 22. — George F. Kunz, The Minerals

Exhibited at the Paris Exposition.

Exchanges.

[Free of charge to all, if ofsatisfactory character.
Address N. D. C. Hodges, 47 Lafayette Place, New
York.l

D. E. \yillard. Curator of the Museum, Albion Acad-
emy, Albion. Wis., will answer all his correspondence as

soon as possible. Sickness and death in the family, with
many other matters, have prevented his answering as
promptly as he should have done.

ills ) good ; 7 heads for a fine pair of wild
cattle horns at le.Tst two feet long. If yo
or other horns write me, and also how many arro

you want for them. I will also exchange shells, :

and arrows. W. F. Lerch, 308 East 4th St , Da

nsh to purchase Vol. 7 of the A
ialy either bound or unbound.
Wm. L, Dudley, Vanderbilt Ur

A few duplicates of Murex
brandarts^ Cassis ru/a, Harpa ventricosa, Oliva tri-

aiuluy O. reticularis, Chlorostoma funebraley Cyp'
C. lyn Lottia glgantea^ Acmola

some thirty other species,
mr collection. List on ap-
Polytechnic Society, Lou-

ca^ut serpi

patinay Chania spuiosa^
for exchange for shells no
plication. —Curator Musi
isville, Ky.

Photographs and Stereoscopic views of Aborigines of

any country, and fine landscapes. etc.,wanted in exchange
for minerals and fossils. — L. L. Lewis, Copenhagen,
New York.

Droysen's Aig^meiner Historicher Hatid-atlas (Leip-
zig, 1886.) for scientific books — those published in the
International Scientific Series preferred.—James H.
StoUer, Schenectady, N.Y.

Astronomical works and reports wanted in exchange or
to buy. Reports of observations on the planet Neptune
and its satellite specially desired. — Edmund J. Sheri-
dan, B.A., zgs Adelphi St., Brooklyn, N.Y.

I would like to correspond with any person having
Tryon's ''Structural and Systematic Conchology " to
dispose of. I wish also to obtain State or U.S. Reports
on Geology. Conchology, and Archaeology. I will ex-
change classified specimens or pay cash. Also wanted a
copy of MacFarlane's " Geologists' Traveling fiand-Eook
and Geological Railway Guide." — D. E. Willard, Cura-
tor of Museum, Albion Academy, Albion, Wis.

Morris's "British Butterflies." Morris's "Nests and
Eggs of British Birds." Bree's "Birds of Europe
colored plates), and other natural history, in excl

for Shakesperiana ; either books, pamphlets, engra'
or cuttings. — J. D. Barnett, Box 735, Stratford, Ca

I have Anodonta opalina (Weatherby), and
other species of shells from the noted Koshkonong Lake
and vicinity, also from Western New York, and fossils

from the Marcellus shale of New York, which I would be

flad to exchange for specimens of scientific value of any
ind. I would also like to correspond with persons inter-

ested in the collection, sale, or exchange of Indian relics.—

D. E. Willard, Albion Academy. Albion, Wis.

Will exchange "Princeton Review" for 1883, Hugh
Miller's works on geology and other scientific works, for
back numbers of " The Auk," "American Naturalist,'*
or other scientific periodicals or books. Write.— J. M.
Keck, Chardon. Ohio.

Shells and
minerals addi
Davenport, I

I want to correspond and exchange with a collector of
beetles in Texas or Florida. —Wm. D. Richardson,
P.O. Box 223, Fredericksburg, Virginia.

A_ collection of fifty unclassified shells for the best offer
in bird skins ; also skins of California birds for those of
birds of other localities. Address Th. E. Slevin, 2413
Sacramento St., San Francisco, Cal.

'(all

hells, curiosities or
W. F. Lerch, No. 308 East Fourth St.,

I have forty varieties of birds' eggs, side blown, first

class, in sets, with full data, which I will exchange for
books, scientific journals, shells, and curios. Write me,
stating what you have to offer. — Dr. W. S. Strode,
Bernadotte, Fulton County, 111.

Lead, zinc, mundic, and calcite. -

tary Chapter 350, Carthage, Mo.
Lulu Hay, ;

CATARRH.
Catarrlial Deafness—Hay Fe

A NEW HOME

Sufferers are not generally aware that these

diseases are contagious, or that ihey are due to

the presence of living parasites in the lining

membrane of the ncie and eustachian tubes.

Microscopic research, however, has proved this

to be a fact, and the result of this discovery is

that a simple remedy has been formulated where
by catarrh, catarrhal deafness and hay fever art

permanently cured in from one to three simple
applications made at home by the patient once
in two weeks.

N.B.—This treatnient is not a snuff or an
ointment ; both have been discarded by repu-
table phy.^icians as injurious. A pamphlet ex-

plaining this new treatment is sent free on
receipt of stamp to pay postage, by A. H. Dix-
on & Son. 337 and 339 West King Street.

Toronto, Canada.

—

Christian Advocate.

Sufferers from Catarrhal troubles should care-

fully read the above.

Wants.

Any person seeking a position for which he is quali-

fied by his scieyitific atiain7Jien*s^ or anyperson seeking

507716 one to fill a position 0/ this character ^ be it thai

ofa teacher ofscience^ cheinist^ draugktsuzan^ or 'what
not, tiiay have the ' IVant^ inserted under this head
FREE OF COST, if he Satisfies the publisher of the suit-

able characiir of his application. A nypersoTi seeking

inforiTiation oti any scie^itific que$tio7iy the address of
any scientific 77ian, or who can in any nvay use this col-

U77in for a purpose consonant with the nature of the

paper y is cordially invited to do so.

GEOLOGICAL REPORTS.—Where would
I be likely to find for sale the 5 "Annual

Reports of the Geological Survey of New York,"
published in 1837-1841, and aKo the 4 vols.

"Geology of New York," published in 1843,
and both being issued by the State. Charles
Fry, 54 Devonshire St., Boston, Mass.

WANTED.—A posiiion in an Academy,
Normal or High School, as teacher of

the Natural Sciences and Modern Languages.
Latin taught in addition if necessary. Address
G., Box 441, Hanover, N.H.

STATISTICS OF LEPROSY IN THE
UNITED STATES. —In view of the

general impression that leprosy is spreading in

this country, it is desirable, in the interest of

the public health, to obtain accurate informa-
tion on this point. The undersigned is engaged
in collecling statistics of all cas-es of lepio^y in

the United States, and he would ask members
of the profession to aid in this work by sending
a report of any case nr cases under their, observa-

tion, or coming within their knowledsie. Please
give location, age, sex, and nationality of the

patient, and the form of the disease, — tuber-

cular or anfesthetic ; also any facts bearing upon
the question of contagion and heredity. Address
Dr. Prince A. Morrow, 66 West 4olh Street,

New York.

WANTED. — The addresses of makers of

small Dynamos suitable for a college

laboratory. Address, T. S., Box 71, Gambler,
Ohio.

WANTED.—To correspond with concholo-
gists in America, especially in California,

with a view to exchange. Many British land,

fresh water, and marine duplicates ; some for-

eign. Address Mrs. FALLOON, Long Ashton
Vicarage, Bristol, England.

A YOUNG SCOTCHMAN desires an ap-
pointment in America. Three years in

English Government Office. Good references.

Address "Jack" care J. Lawson & Coy, 17
Princes St., Aberdeen, Scotland.

I
WILL ASSIST in photographic or optical

laboratory in return for experience and con-
venience of perfecting original appliances. Ad-
dress E. C. Owen, care of Gibson & Simpson,
92 Adelaide Street East, Toronto, Canada.

AN ANALYTICAL CHEMIST is open to
an engagement in mining, metallurgy,

calico printing, and bleaching, or as research
chemist in alkali manufacture. Address
"Alkali," care of Science.

LIGHTNING. — Concise descriptions of
the effects of lightning discharges are de-

sired. State whether the object struck was pro-
vided with a lightning rod, the character ol the
rod, and the way in which it was set up. Be-
ginning at the top, describe briefly the effects.

State whether there was any smoke or dust
raised, and whether there was any odor. Any
reports of recent and of especially interesting
discharges will be published in Science.—Sci-
ence, 47 Lafayette Place, New York.

SCIENCE CLUBBING RATES.

lofc DISCOUNT.

We will allow the above discoum
subscriber to Science who will ser
order for periodicals exceeding Sk
ing each at its full price.

Agricultural Science
American Agriculturist . -

American Architect and Building News
Imperial edition
Gelatine "
Regular "

A merican Garden
American Journal of Philology
American Machinist
American Naturalist . -

Andover Review
Atlantic
Babyhood
Bradstreet's

Building (weekly)
Carpentry and Building
Century Magazine
Chautauquan, The
Christian Union, The
Cosmopolitan, The
Critic...,
Eclectic Magazine
Edinburgh Review
Electrical Worid
Electrician and Electrical Engineer
Electncal Review
Engineering and Mining Journal
English Illustrated Magazine
Forest and Stream
Forum. The
Garden and Forest

,

Harper's Bazar
Harper's Magazine
Harper's Weekly
Harper's Young People
Illustrated London News (Amer. reprint),

Independent, I'he

Iron Age (weekly)
Journal of Philology (Eng.)
Judge
L'Art
Life -
Lippincott's Magazine
Littell's Living Age
London Quarterly. .

.'

Macmillan's Magazine
Magazine of American History
Medical and Surgical Journal
Mechanical Engineer
M etal Worker
Microsco'pe, The ,

Nature
North American Review
Outing .

Overland Monthly
Political Science Quarterly
Popular Science Monthly
Popular Science News
Portfolio, The
Practitioner
Public Opinion ... •

Puck
Puck (German)
Quarterly Review (London)
Queries
St, Nicholas
Scien tific American

Supplement
Architect and Builders' edition

Scribner's Magazine
Texas Sittings.

Trained Nurse

?=-3
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SPRING DRESS FABRICS.

CORAHS.
New and iJaudsonie Spriug' Print-

ings of tbese unrivalled faliries.

'ANDERSONS' ZEPHYRS.
i:>L,^IIDS, STRIFES,

CHECKIS.
A magQificent display of this

well-linown fabric celebrated for

Ladies' and Children's wear.

NEW YORK,

BLACK GOODS

DEPARTMENT.
Second Floor.

We are closing out a lot of odds and ends of

Black Velvet Grenadine, from $1 to $2 per

yard, formerly sold from $2.50 to $6.50 per

yard.

Also a few pieces of Black Silk Warp Henrietta,

with Border, at $1.25; regular price, $1.75.

JAMES McCEEERY & CO.

BROADWAY AND ELEVENTH STREET,

NEW YORK.

Physical Apparatus,

Electrical Apparatus.

Cliemical Apparatus,

For Schools and Colleges.

Write for Estimates.

[AMES W. QUEEN & CO.,

924 Cliestnut St., Pliiladelphia.

Outfits i

Catalog
;=tablished

E. & H. T ANTHONY & CO.
Sqi Broadway, N.Y.

Manufactuvers and Importers ot

PHOTOGRAPHIC INSTRUMENTS,
^Apparatus and Supplies of every
'description. Sole proprietors of

the Patent Detective, Fairy Nov-
el, and Bicycle Cameras, and tlie

Celebrated Stanley Dry Plates .

great variety, from Sg.oo upward

.

call

in this line of bi

^-Mo

MINERALS.
stock is very complete in

Cabinet specimens for

_
per specimens for the be-

ginner and the student. We also make a ?;pecialty of

minerals by weight for Blowpipe Analysis We have re-

cently received fine specimens of Drusy Quartz on Chrys-
ocolla, from Globe, Arizona ; Malachite and Azur-te,

Bisbee, Ariz ; Lettsomite. very rare, Ariz.; Millerite,

Antwerp, N.Y. ; modified Quartz crystals, Alexander
Co., N.C. \ etc., etc. Complete Catalogue free.

GEO. L. ENGLISH & CO., Dealers in Minerals.

1512 Chestnut St., Philadelphia, Pa

CHANCE FOR ALL
To Enjoy a Cup of Perfect
Tea. A TRIAL ORDER of .si^J

pounds of Fine Tea, either Oolong-. Ja-

pan, Imperial, Gunpowder, Young Hy-
son, Mixed. p:ng:lish Breakfast or Sun
Sun Chop, sent bv mail on receipt of

S2 00. Be particular and statewhat kind
of Tta you want. Greatest inducement
ever offered to get orders for our cele-

brated Teas, Coffees and Eatilnp Powder. For full particu

Old and Rare Books,

Back numbers Atlantic. Ceatury, Harper,

and Scribner, to cents per copy, other maga-

zines equally low. Send for a catalogue.

A. S. CLARK,
Bookseller,

34 Park Row, New York City.

BACK NUMBERS and complete sets of leading Mag-
azines. Rates low. AM. MAG. EXCHANGE,
Schoharie, N.Y.

OervManiiiW.

iJ05=TRIPP.

VPpen.

S^ILUJSTR-AtlVE
AND ADVERTISINQ

#-''''^>=^ PMlhADELPrtlA • PA" NEW YOR.K.--S

THE

I'icaii Eel TdMlioiie

COMPANY.
96 MILK ST., BOSTON, MASS.

Tills Company owns the Letters
Patent granted to Alexander Gra-
ham Bell, March 7th, 1876, No.
174,465, and January 30, 1§77,
No. 186,787.
The Transmission of Speech hy

all known forms of ELECTRIC
SPEAKING TELEPHONES in-
fi'inges the right secured to this
Company hy the above patents, and
renders each Individual u^er of tel-

ephones, not furnished by it or its

licensees, responsible for such un-
lawful use, and all the conse-
quences thereof and liable to suit
therefor.

DO YOU INTEND TO BUIID?
We offer an Atlas of Sensible I.ow Cost

Houses, a portfolio 11x14 iacties, containing
liandsome iJJustratioiis, floor plans, and full

descriptions of this popular design, and fifty-four

others, ranging ia cost from ?S0O to S7.200. This
specimen design Is for a cottage with seven rooms,
and costing $1,100. It comhiues beauty and c jmfort,
has two large pTtrches, and is a popular and practi-

cal working design, having been built several times
for its estimated cost.

No matter what styl ^ of a bouse you may Intend to

build, it will pay you to have this to)k.
We will send this Alias, postpaid, ou receipt of

price, SI —N. D. C. Hodges, -17 Lafayette Place, New
York.

A TEMPORARY BINDER
for Science is now ready, and will be mailed

postpaid on receipt of price.

Half Morocco - 75 cents.

This binder is strong, durable and

elegant, has gilt side-title, and allows

the opening of the pages perfectly

flat. Any number can be taken out

or replaced without disturbing the

others, and the papers are not muti-

lated for subsequent permanent bind

ing. Filed in this binder. Science is

always convenient for reference.

N. D. C. HODGES,
47 Lafayette Place, New York.

ESTERBROOK'S
STEEL PENS.

OF SUPERIOR AW STANDARD QUALITY.

Leading Nos,; 048, 14, 130, 135, 239, 333
For Sale bij all Statioiici-H.

THE ESTERBROOK STEEL PEN CO.,

Works : Oomden. N. J. -^6 JoliD St.. New Vovk.
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Sprague Clectric Rail^w^ay and Motor Company.

Bearings Self Oiling,

NON-SPARKING IN OPERATION.

Lightest Weight Consistent with

Highest Efficiency,

SIMPLE IN CONSTRUCTION,

Not Liable to get out of Order-

Commutator Wear Reduced

to a Minimum,

16 and 18 BROAD STREET, NEW YORK.
li Wimclerlicli & Co.,

868 BROADWAY,
NEW VORK,

Invite special attention to their latest

importations of Modem Etchings, En-

gravings, Brown's Carbon Photographs

and Watercolor Paintings, also to their

large collection of Rare English Mezzo-
tints, Fancy Subjects by Bartolozzi,

old Line Engravings, and Original

Works by Rembrandt, Durer, and other

old masters.

WALKER PRIZES IN NATURAL HISTORY.
The Boston Sodety of Natural History offers a first

prize of from S6o to Sroo. and a second prize cf S50, for

the best memoir, in Engiisfi. on one of the following sub-
jects : I. Oil the Adaptive Resemblances of Plants in

Different Natural Orders. 2. On the Processes Involved
in the Production of Soils. Memoirs must be handed to

the Secretary before April 15th, 1890. Prizes will not be
awarded unless the papers are deemed of adequate merit.

For further particulars apply to

T. WALTER FEWKES, Secretary.
Boston, Mass., Dec. iSth, 1S89.

One Tlioiisand Dollar Prize !

THE AMERICAN SECULAR UNION cffer a prize
of ONE THOI S.\ND DOLLARS for the best essay,
treatise, or manual, to aid teachers in our Public
Sclioels Id iusiructlrg children iu the purest prin-
ciples of moi allty without Inculcating religious doc-
trines. For particulars apply to E. B. WESTBROOE,
Philadelphia, Nov. 1889. irOT c xford St.

mm
(C\ IN THE WORLD, i

5y?.

Lsed by thousands of first-class

lechanicg and by such manufactn
rers as Pullman Palace Car Co.,

Mison ^ Hamlin Organ and Piano
'To ic &c.

Repairs Everything.
Its success has brought a lot of

_ . :_ . _,.
^

lat THE
8*3 Liquid

lanufaetured solely by the

RUSSIA CEMENT CO.
GLOUCESTER, MASS.

Send 1 Oc. and dealers' card who

WHAT IT BUYS
i;6^3^ Namely, the money paid in premiums to

XHE"TRAVELERS
By over 100,000 Men every year.

OF HARTFORD, CONN^

THE PAYMENT OF

Over $1,000,000 a Year (Claims on One-Seventh
] Under

of all Insured), - ACCIDENT
Over $12,000,000 altogether, j PollCWS.

Over $550,000 a year (in Death Claims and
Endowments),

Over $5,500,000 altogether.

Under
LIFE.

Policies.

ASSETS, $11,528,000, SURPLUS, $2,365,000.

JAMES G. BATTERSON, President. RODNEY DENNIS, Secretary. JOHN E. MORRIS, Assistant Secretary.



le Fusi-offlee of New York, N.V.. as Second-Class Matter J

A WEEKLY NEWSPAPER OF ALL THE ARTS AND SCIENCES.

Eighth Year.
Vol. XV. No. 365.

NEW YORK, Jaktltary 31, 1890.
Single Copies, Ten Cents.

S3. 50 Per Year, in Advance.

THE KNEES OF THE BALD CYPRESS: A NEW THEORY

OF THEIR FUNCTION.

'

From time to time, during and since my first visit to our

southern tier of States in 1876, I have examined, sketched, and

photographed the roots of the deciduous cypress, the Taxodium

what an engineer would pronounce a mo.st dangerous foundation,

— loose submerged sand, the satvirated morass, or the soft allu-

vium of low river-margins. But, notwithstanding this seeming

insecurity, I have never found a healthy cypress that had fallen

before the fierce luirricanes that sweep tlii-ough the southern

forest-lands. It is a pleasure to follow Bartram in his enthusi-

DENUDED ROOTS OF THE BALD CYPRESS, SHOWING KNEES AND UNDERGROUND STRUCTURE.

distielmm of Richard. I was attracted to the ti-ee because of the

singular beauty of its form and foliage, and by tlie unusual

boldness with which it raises its gieat gray, smooth column,

sometimes over a hunched feet, perpendicularly, above and upon

' Copyright, ISSO, by Garden and Fnrest. through whose ccurtesT we are

able to reproduce it, with the illustrations.

astic burst of achniration for this tree as he writes of it in east

Florida one hundred and si.xteen years ago: -'Tliis Cypress is in

the first order of North American ti'ees. Its majestic statui-e is

surprising. On approaching it we are struck with a kind of awe

at belioiding the stateliness of its tnink. lifting its cumbrous top

toward the skies and casting a wide shade on the ground as a
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dark intervening cloud, which from time to time excludes the

rays of the sun. The delicacy of its color and the texture of its

leaves exceed everything in vegetation. , . . Prodigious

butti'csses branch from the trunk on every side, each of which
terminates underground in a very large, strong, serpentine root,

which strikes off and branches every way just under the surface

of the earth, and from these roots grow woody cones, called

Cypress knees, four, five and six feet high, and from six to eigh-

teen inches and two feet in diameter at the base." Elliot

(Botany of South Carolina and Georgia, 1834, p. 643) says,

' • This cypress resists the violence of our autunmal gales better

than any other of our forest -trees."' By my friend. Dr. J. S.

Newberry, whose extended geological labors have led him to

examine many widely separated cypress-bearing regions in the

Mississippi valley and elsewhere. I am assured that he remembers
no instance of the overthrow by the wind of a living T. distichum.

The surprising and characteristic temerity of the tree is accom-
panied by another striking peculiarity : it almost invariably, in

soft soils, tln'ows upward from the upper surface of its roots con-

spicuous protuberances that are known as ' • cypress knees.
'

'

Professor Wilson, who has made a careful and valuable study of

the species in the forests of southern Florida, and also by culti-

vation, writes, regarding the formation of these protuberances,
'

' Tire small roots, which are six or eight inches below the sur-

HYPOTHETICAL

face, grow upward, . . . and, vipon reaching the surface,

turn and go down into the soil
; " . . .

' • at each point

where the root comes to the surface, begins later the development,

on its ujjper side, of the so-called ' knees. '
" In the organ of

the Pennsylvania Forest Association Forest Leaves (December,

1889), is an excellent article by Professor Wilson on the T. dis-

tichum, and a remarkably fine engTaving of a tree with enormous
knees.

These seemingly abnormal growths have attracted much atten-

tion, and for more than half a century have furnished an enigma
to the solution of which scientific travellers have addressed them-
selves. Michaux made a careful study of the cypresses, and in

his '-Sylva, " jjublished in 1819, says, "The roots are charged
with protuberances eighteen to twenty-four inches high. [I have
ridden among them in central Florida in temporarily dry upland
basins, where they arose to my breast as I sat upon the saddle,

and were not less than seven feet in height above the root.]

These protuberances are always hollow, and snrooth on the sur-

face, and ai-e covered with a reddish bark, like the roots, which
they resemble in softness of wood. They exhibit no sign of veg-

etation, and I have never succeeded in obtaining shoots by
wounding the surface and covering it with earth. They are

peculiar to the cypress, and begin to appear when it is twenty to

twenty-five feet high. '

' Michaux adds, with the frankness nat-

ural to a scientific mind, '
' No cause can be assigned for their

existence." Hoopes says, in his " Book of Evergreens " (1868),
•

' No apparent function for which the knees are adapted has been

ascertained." And Veitch,_ who seems to have studied the pro-

tuberances in England, gives in his " Manual" (1881, p. 216) a

picture of a tree growing at Ilesworth, surrounded by scores of
knees, and says, '

' They are peculiar to this cypress, and no
cause has been assigned for their existence.

"

' That the question
continued in this unilluminated condition until recently, was
shown in 1882, when I had the privilege of visiting, in com-
pany with the highest botanical authorities, Dr. Gray, Thomas
Meehan, John H. Eedfield, Jolm Ball, Professor Carruthers, and
others, the classic collection of ti-ees planted by William Bartram
on the borders of the Schuylkill. There we examined a fine

cypress and the knees it had produced. Dr. Gray then told me
that the use to the ti-ee of the knees was unknown I remarked
that they might be a means of raising a point on the root above
surrounding water, to the end that a leaf-bearing shoot could
readily sprout therefrom. To this suggestion he made the same
statement made by Michaux and above recorded. Unaware that

the subject had been so thoroughly investigated, I have since that

period examined hundreds of living '
' knees '

' in southern
swamps, and found upon them no trace of bud, leaf, or sprout,

except where some seed may have lodged in a decayed or de-

pressed portion of the surface, and there taken rooc.

In 1887 I had the good fortune to find a numbei; of cypress-

trees under such unusual conditions that their aforetime subter-

ranean anatomy could be studied without obstruction ; and I

reached a conclusion respecting the use to the ti'ee of the protu-

berances, which I have retained in my note-book, awaiting an op-

portunity to make sojne further illustrative sketches before

placing it before botanists. Some recent publications on the sub-

ject, by widely and favorably known authors, have, however,
ascribed to the cypress-knees the sole function of aerating the sap

of the parent tree, and this idea bids fair to become embedded in

botanical literature. Therefore this commimication comes to

you earlier than I had purposed sending it.

Stretches of the shore of Lake Mom-oe, in central Florida, are

closely set with large cypress-trees. They grow in various kinds

of bottom,— clay, mud, and sand. Those of which I shall here

speak stood in sand so loose that, when the level of the water
was lowered, the waves readily washed it awa.y, and cai'ried it

into the depths of the lake. Some four vertical feet of the root-

system was thus finely exposed. After several days spent in ex-

amining a score or more large trees that had been thus denuded,

I became convinced that the most important function of the

cypress knee is to stiffen and sti-engthen the root, in order that a

gi-eat tree may anchor itself safely in a yieldins' material.

The word '
' anchor '

' is indeed an apt one here ; for the living

root, curved to its work, and firmly grasping the sandy bottom,

suggests vividly the best bower-anchor that a man-of-war may
throw- into similar loose sands, when tlu-eatened by the very at-

mospheric forces that the Taxodium has been fitting itself to

resist since tertiary times. Professor Shaler, in a most interest-

ing treatise on the nature and associations of T. distichum, shows
that the cypress which existed in the miocene age has since then

probably gradually changed its habitat from the drier ground to

to the swamp areas.

Truly a most admirable and economical aiTangement to stiffen

and sti'eBgthen the connection between the shank of the anchor
and its fluke is this knee ; and usually in the living anchor the

fluke branches or broadens as it descends, so that its effectiveness

is greatly increased, like the sailor's anchor of many flukes, or

the ' 'muslu'oom anchor' ' that he may have learned to depend
upon where the bottom is softest.

The accompanying picture is from a photograph that I made in

1887 of the lower portion of a ti'ee that rises some seventy feet

above the shore line of Lake Mom-oe. The original surface of the

sand was near the level of the higher roots. The picture shows
the manner in which this peculiar species tlu-ows out horizontal

roots from its conical (usually hollow) butti-essed base. At
different distances from this conical base these horizontal roots

project strong branches more or less perpendicularly into the

earth. "Wliere such perpendicular "flukes" branch from the

main horizontal "shank," it will be seen, there is formed a

large knob, which is the ' -knee" ' under discussion This knee,

when fully developed, is generally hollow, comparatively soft,

gnarled, and very difficult to rupture, so that it has the quality
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of a spring that becomes more rigid as it is extended or com-
pressed out. of its normal shape. My friend Thomas Meehan in-

forms me (Dec. 17, 1889) that he has "observed a case where the

interior hollow makes an annual layer of bark equally with the

exterior,
'

' and he is of the opinion that ' 'it is by the decay of

the outer layer of this inside course of bark after several years

that the knob becomes hollow. '

' If this habit is general, it is an

admirable means of forming and of preserving undecayed, at the

smallest cost to the tree, a living elastic strengthener at the fork-

ing of the roots Wlien in a hun-icane the gi-eat ti-ee rocks back

and forth on its base, and with its immense leverage pulls upon
this odd-shaped wooden anchor, instead of straightening out in

the soft material, as an ordinary root might, thus allowing the

tree to lean over and add its weight to the destructive force of the

storm, it grips the sand as the bower-anchor would do, and re-"

sists every motion. The elasticity at the point of junction allows

one after another of the perpendicular flukes attached to the same
shank to come into effective action, so that before being drawn
from the sand or ruptured the combined flukes present an enor-

mous resistance.

The di-awing opposite I have made for the purpose of simplifying

the discussion. It shows an hypothetical cypress with two roots

of the same length and diameter,— one with knees, the other

without them. The superior strength of the stifliened root would
seem sufficiently evident; but, with the view of obtaining the

judgment of a mind thoroughly trained in questions of this

nature, I submitted the drawing to my friend, Charles Macdonald,

late director of the American Society of Civil Engineers, whose

eye has been accustomed to estimating the value of strains in

structures by an active experience of twenty-five years, and who
has just finished the largest drawbridge in America, at New Lon-

don Mi. Macdonald ageeed with me that the root B, which is

trussed with the knees C and C, would very largely exceed in

capacity for holding the tree firmly in yielding material the root

A, which is similar but destitute of knees. This greatly in-

creased .security against desti-uotion by storms is, I think, a suf-

ficient advantage to account for the existence and maintenance

of an organ that draws so slightly upon the vitality of the

plant.

It is proper to record here another observation that may explain

the existence of the elevated, narrow point which the knee some-

times develops, and which rises higher than the curved grovi^th

that would be necessary to secure the maximum resistance to

compression and extension. The home of the cypress is in broad

level river-margins subject to periodic overflow, where hundreds

of square miles become covered with a shallow bed of slowly

moving water, or in basin-like depressions, sometimes of vast

extent, where from time to time water rises above the level of the

horizontal roots. Then these stake-like protuberances, rising in-

to and through the current formed by the drainage or by the

winds, catch and hold ai-ound the roots of the parent trees many
thousand pounds of ' -plant-food' ' in the form of reeds and grass,

or small twigs among which dead leaves become entangled.

The tree that exclusively possesses this source of nutrition is at an
advantage over all others in the neighborhood; and the higher

these attenuated '

' drift-catchers '

' rise in the stream, the more
drift will they an-est, for the highest stratum of water is richest

in float. The theory that some disting-uised writers have sug-

gested that the knee is a factor in the aeration of the sap and
that the tree's death is prevented by such aeration taking place

in the upper poition of the knee during periods of high water,

would seem to need careful experimental confii-mation. Where
Nature forms an organ whose purpose is to preserve the life of

the individual, she takes special care to adapt such organ to the

function it is depended upon to perform. In this case the rough,

dry bark of the knee offers a most imperfect means of access for the

oxygen or other gases of the atmosphere to the interior vessels of

the plant, and instead of presenting broad surfaces of permeable

membrane, formed for ti-ansmitting elastic fluids, at its upper

extremity the protuberance becomes more naiTow, and presents

less surface as it rises, so that when, during periods of high

water, the life of the tree is most jeopardized, the life-saving or-

gan attains its minimum capacity. In the presence of this mani-

fest want of adaptation, it also seems important for the accept-

ance of the aerating theory, that some one should experimentally
show that the aerating organ of the cypress really aerates

to an extent sufficient to make it . of material advantage to the

plant. The chemical theory of the cypress knee seems to be but
a revival of the elaborate hypothesis of Dickinson and Brown,
published in their memoir on T. distichum in the American
Journal of Science and Arts, in January, 1848. These industri-

ous observers discard the mechanical theory entirely, and con-
sider both the spongy knees, and, strangely enough, even the
spreading base of the tree, as organs of communication with the
air, forgetful that the successful and most celebrated lighthouse
in the world^—the Eddystone—was avowedly modelled after a
similar sjDreading tree-base for the purpose of withstanding the

storm shocks of the English Channel. By means of a curious
drawing they show how the swollen portions of the base rise '

' to

the top of the highest water level, which must, in some instances,

attain an elevation of at least twenty-five feet
; '

' thus continuing
the functions and the stiaicture of the knees, '

' up the body of the

ti-ee to the atmosphere. '

'

It was long ago observed that no knees are developed when the

tree gTows in upland upon a firm bottom, in which ordinary sim-
ple roots can obtain in the ordinary way the hold necessary to

resist overturning forces, and where there is no stratum of water
to transport food. So conservative is Nature, that she reverts to

an original or adopts a simpler form of root even in a single

generation, if the need for the more complicated aiTangement
ceases to exist.

Finally, I may perhaps be permitted to add an observation re-

garding the roots of other trees that trench upon the same soils

affected by the cypress, and often take advantage of the anchors

it sets so boldly in ti'eacherous bottoms. These trees project their

cable-like, flexible roots in every direction horizontally, inter-

lacing continually until a fabric is woven on the surface of the

soft earth like the tangled web of a gigantic basket. Out of this

close wicker-work, firmly attached to it, and dependent for their

support upon its integi-ity, rise the tree-trunks. Thus slowly,

and by a community of growth and action, a structure is formed
that supplies for each tree a means of resisting the storms.

Such communities of trees, provided with ordinary roots, advance
against and overcome enemies where singly they would perish in

the conflict. The cyclone, the loose sand, the morass,— these

are the enemies they contend with, as it were, in unbroken pha-

lanx, shoulder to shoulder, their shields locked, their spears

bristling against the foe ; but the graceful plumed cypress, the

knight-errant of the sylvan host, bearing with him his trusty

anchor,— the emblem of hope,— goes forth alone and defiant,

afar from his fellows, scorning the methods of his vassals, and
planting himself boldly amid a waste of waters, where no other

tree dare venture, stands, age after age, erect, isolated, but ever

ready to do battle with the elements. TV'enty centuries of di-iv-

ing rain and snow and fierce hurricane beat ujion his towering ,

form, and yet he stands the there, stem, gray, and solitary sentinel

of the morass, clinging to the quaking earth with the grasp of

Hercules, to whom men were building temples when his warden-
ship began.

Robert H. Lajiboen.

THE GESNER RUST-PROOF PROCESS.

In Science of Dec. 27, 1889, we printed a report by Professor

Haupt on the hydi-ogen process of protecting iron against coito-

sion. Since that report was made, a long and exliaustive series

of experiments have been carried out by Dr. G. W. Gesner of this

city, with the result of greatly improving the process, making
it more uniform in its effects, simpler in operation, and less ex-

pensive in cost. The general features of the process are the same
as described in Professor Haupt' s reports, but the operations have

been so simplified that the process may now be worked on a

commercial scale by any workingman or laborer of ordinary in-

telligence, after a little practice and insti'uction.

Dr. Gesner has now in constant operation in Brooklyn a plant
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for the ti'eatment of iron and steel by this process. As the plant

is small at present, attention is mainly given to small articles,

such as steel and iron shingles for roofing, builders' hardware,

artistic ironwork, furniture springs, polished parts of steam-

engines and other machineiy, boiler-tubes, nuts and bolts, water-

meters, steam-radiators, and similar easily handled articles ; but

the intention is to apply the process, on a larger scale, to archi-

tectural and structural iron and steel, telegraph wire, and

probably to iron and steel plates for boiler construction, ship-

building, and similar uses.

As described by Pi-ofessor Haupt and Dr. Gesner, this process

does not produce a magnetic oxide upon the surface of the metal,

as is the case in other processes for making iron rust-proof, nor

does it alter the dimensions of the articles treated. It changes

the body of the surface of the metal into a compound of hydrogen,

iron, and carbon, which is designated a double carbide of hy-

drogen and iron, as determined by analysis. Being an integral

part of the metal, it cannot scale or peel off ; and it prevents in-

definitely the rusting of the metal through exposure to the

necessary to reproduce here, it being suflBcient to summarize the

results as given in the report. '

' The pieces were gauged both
before and after treatment, and showed no change. The tests

show practically no effect whatever upon the iron, with the ex-

ception of a slight decrease in the elongation. As the area is not
reduced, it would be impossible, without further evidence, to say
whether or no the ductility were affected. At any rate, the duc-
tility being so low, this small reduction, if proved to exist,

would be of comparative unimportance in affecting the value of

the metal. The steel is benefited. The aanealing undergone
during the treatment has softened it to some extent. It has lost

about five per cent in strength, but gained five per cent in elon-

gation. This metal, as originally, would not have come up to

specifications, being iflsuflScient in stretch. The treatment has
not reduced the tensile strength below the assigned limit, at the

same time it has brought the elongation up to requirements.

Pieces of both iron and'steel were bent cold to an angle of forty-

five degTees without showing any fracture or scaling of the treated

surface.
'

'

THE STOREY ELECTRIC MINING LOCOMOTIVE.

weather, steam, damp earth, etc. It is also found that cast

iron is to some extent annealed in the process, and its pores

filled, so that thin cast-iron pipe which before ti-eatment would
leak at five pounds pressure per square inch, will stand a pres-

sure of fifty pounds without leakage after undergoing the pro-

cess. It also improves the quality of steel.

The following is the report of Barton H. Coffey, M.E., of tlie

Henry Warden Iron Works, Philadelphia, on the results of tests

to determine the effect of the hydrogen treatment on the physical

properties of iron and steel

:

'

' These tests were determined vipon to decide if the hydi-ogen

anti -corrosive ti'eatment had any adverse effect, and if so to what
extent, upon the strength and resilience of -nTought iron and
steel suitable for boiler, ship, and bridge purposes. Five test-

pieces of iron were cut from a single plate one-half inch thick,

and five more similarly from a three-eighth inch steel plate.

These were machined to suitable sizes for the standard eight-inch

test-piece, giving a section of about .71 of a square inch for the

iron and .51 of a square inch for the steel. Three of each of these

sets were forwarded to Dr. Gesner for ti-eatment, who retained

one and returned the remainder. The tests were made with a

200,000-pound Olsen machine, and the measurements with
Brown & Sharpe micrometer gauges, and are believed to be

accurate. '

'

The results were recorded ujjon test-blanks, which it is un-

In conclusion, the report says, '

' The hydrogen process does not

affect the value of iron and steel for engineering purposes. The
treatment benefits steel by the annealing undergone in the pro-

cess. Tlie treated surface possesses elastic properties of the

highest value. '

'

ELECTRIC LOCOMOTIVE FOR METAL MNES.

We show in another part of this issue a view of a new
electric rotary diamond drill, manufactured by the Sprague

Electric Railway and Motor Company of New York, which has

shown gratifying results in the tests to which it has been put,

and which promises to fulfil a long-felt want in electric

mining. On this page we show another special electric mining
application; i.e., an electric locomotive. This locomotive is

simple, powerful,- and compact, and is built with special

reference to the rough usage and arduous duties required of such

a machine.

The gauge of the accompanying locomotive is eighteen

inches, but it can he accommodated to any gauge in ordinary

commercial work. In order to protect the machine from

damage, all the working parts are completely boxed in, as

shown in the view. The speed of the motor is under complete

control by a switch which throws the winding of the field into
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different electrical combinations, thus varying the speed of the

motor without the use of any wasteful resistance. The direc-

tion of rotation is also governed by the same switch, so that

the operation of the motor is very simple, and it can be put in

charge of an ordinary workman.
Any system of conveying the current from the dynamo to the

locomotive can be used, either using the rails as one side of the

circuit for the return of the current, or else employing a com-

plete metallic circuit by the use of a double overhead trolley

wire. In this latter case, a trolley pole, shown in the view,

carrying at its upper end two trolley wheels for making run-

ning contact with the overhead wires, is attached on the rear

of the locomotive car.

This mining locomotive is now being manufactured by the

Sprague Electric Railway and Motor Company from designs

made by Mr. I. E. Storey. One of the most noticeable advances

made in modern mining science is the adoption of electricity

as a medium for transmitting power and producing light, and

the same wires which supply current to the drill, and, when
in such use, are connected in multiple arc across the main
current wires.

These drills are manufactured and sold by the Sprague
Electric Railway and Motor Company of New York, under

patents granted to Mr. I. E. Storey. We understand that the

Sprague Company is now at work on, and will soon be able to

furnish, a number of special mining applications, among which
is an electric percussion drill.

THE LATEST THEORIES ON THE ORIGIN OF THE
ENGLISH. 1

When, one is sometimes tempted to ask in sheer weariness,

will any man be able to say the last word on that Jquestion of

the West which bids fair to be as eternal as any question of the

East, — the question whether we, the English people, are our-

selves or somebody else? That formula is not a new one.

ELECTRIC MINING DBILL.

such applications as the above indicate the growing demand of

mining companies for just such apparatus, and the ability of

the leading electric companies to supply the need.

ELECTRIC ROTAEY DIAMOND DRILL.

The accompanying view shows a new electric mining rotary

drill which has shown good results in experimental work, and

which will soon be applied to regular mining-work in several

ieaAng mines.

A good electric mining drill has always been desired by

miners, and this drill seems to meet all the requirements. It

is light, compact, simple, and easy to operate. The motor is

completely incased, so that it is impossible for dust, dirt, or

stray stones to lodge ir the working parts. Tlie whole drill is

mounted on an adjustable frame, so that it can be very easily

set in any position desired, or set at work at any part of the

mine.

The current for operating the drill is supplied at a constant

voltage or potential, the number of volts depending on the

potential used for transmitting power throughout the mine.

If lamps are needed, they can be supplied with current from

Some of us have, in season and out of season, through evil

report and good report, been fighting out that question for not

a few years. If it is wearisome to have to fight it out still,

there is some little relief in having to fight it out in a wholly

new shape and with a wholly new set of adversaries. It is an

experience which has at least the charm of novelty when we
have to argue the old question, who are we, whence we came,

from a point of view which might make it possible, with the

exercise of a little ingenuity, to avoid ever using the words

"Celt," "Briton," or "Roman" at all. On the other hand,

the strife in its new form has become more deadly; the assault

has become more threatening. Hitherto we have fought for

victory, for dominion, for what, if one adopted the high-polite

style of a lord mayor's feast, one might call "the imperial

instincts of the Anglo-Saxon race.
'

' We have had to fight to

prove our greatness against people who told us that we were

not so great as we thought. Angles and Saxons, we were

told, were only one element, perhaps a very inferior element,

in the population of Britain. Still nobody denied that we had

some place in the world, some place in this island. It might

be a very small place compared with that of the Celt who went

1 From The Contemporary Review for January.
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before us, or of the Norman who came after us. Still we had

some place. Nobody denied that there had been Angles and

Saxons in the isle of Britain. Nobody denied that those Angles

and Saxons had had some share in the history of the isle of

Britain. Nobody—save, I believe, one thoroughgoing man at

Liverpool — denied that those Angles and Saxons had supplied

some part, however mean a part, to the tongue now spoken

over the larger part of Britain. Nobody, I fancy, ever denied

that to the mixed ancestry of the present inhabitants of

Britain, Angles and Saxons had contributed some elements,

however paltry. The fight seemed hard, and we did not know
that there was a harder fight coming. For now the strife is

not for victory or dominion, but for life. The question is no

longer whether Angles and Saxons have played a greater or a

less part in the history of Britain: it now is, whether there

ever were any Angles or Saxons in Britain at all, perhaps

whether there ever were any Angles or Saxons anywhere; or,

more truly, the question takes a form of much greater subtlery.

Our new teachers ask us, sometimes seemingly without knowing

what they are asking, to believe a doctrine that is strange

indeed. The latest doctrine, brought to its real substance, comes

to this: we are not Angles and Saxons; we did not come from

the land of the Angles and Saxons ; we are some other people

who came from some other land ; only by some strange chance we
were led to believe that we were Angles and Saxons, to take

the name of Angles and Saxons, and even to speak the tongue

which we should have spoken if we had been such. Or, to

come back to the old formula with which we began, we are not

really ourselves, but somebody else ; only at some stage of our

life we fell in with ingenious schoolmasters, who cunningly

persuaded us that we were ourselves.

On the old controversy I need not enter again now. That

controversy might have been much shorter if clever talkers

would have taken the trouble to find out what those whom
they were talking about had really said. Many statements

have been made, many jokes have been joked, many outcries

have been raised, some ingenious names have been invented,

nay, even some arguments have been brought, and all about doc-

trines which no man in this world ever held. Personally I have

nothing more to say on the matter. I have had my say: any

body that cares to know what that say is may read it for

himself.^ I will make only one remark on a single statement

which I have casually lighted on, and which is, on the whole,

the very strangest that I have ever seen. I find in a volume

of a series which comes under the respectable name of ' 'The

Society for Promoting Christian Knowledge" — a series to

which Oxford professors and examiners contribute, a book

which has a book by Mr. Bhys before it and a book by Mr.

Hunt after it—this amazing saying :
' 'Florence uses the strange

expression that Eadgar was chosen by the Anglo-Britons.'"'

Strange indeed if Florence had ever used it ; but to say that he

did use It surely goes beyond the admitted literary and

"stylistic" license of making people, old or new, say what

they never did say. But the saying is instructive: it shows

how some writers, sometimes more famous writers, now and

then get at their facts. One received way is to glance at a

page of an original writer, to have the eye caught by a word,

to write down another word that looks a little like it, and to

nvent facts that suit the word written down. To roll two
independent words into a compound word with a hyphen is

perhaps a little stronger, but only a little. Florence says some
thing about Englishmen in one line, and something about

Britains in another line not far off. Roll them together:

make a new fellow to Anglo-Saxons and Anglo -Catholics, and
we get the "strange expression," and the stranger fact, about

Eadgar and the "Anglo-Britains." Yet even with a creator

of "Anglo-Britons" we may make peace for the present.

' I must refer to wliat I have said on "Teutonic Conquest in Gaul and
Britain "in " Four Oxford Lectures " (Macmillan, 1888^, and to the essay on
" Race and Language " in the third series of Historical Essays.

2 Anglo-Saxon Britain, by Grant Allen, B.A , p. 147. The real words of Flor-

ence (959) are: "Rex Mercensiura Eadgarus, ab omni Anglorum populo electus

anno eetatia suae 16, adventus veri Anglorum in Britanniam quingentesimo,
363 autem ex quo sanctus Augustines et socii ejus in AngUam venerunt." No
words could be more carefully chosen.

There is allowed to be something "Anglo" in the matter; and
that for the present is enough. The old question was, after

all, simply one of less and more. There was some "Anglo"
something, only how much? He who shall say that the present

English-speaking people of Britian are Angles and Saxons who
have assimilated certain infusions, British and otherwise, and
he who shall say that the English-speaking people of Britian

are Iberians, Celts, Romans, any thing, who have received just

enough of Anglian and Saxon infusion to be entitled to be

called "Anglo Britons," maintain doctrines that differ a good
deal from one another. Still it is only a difference in degree.

Both sides may encamp together in the struggle with the new
adversaries. Whether the Angle assimilated the Briton or the

Briton assimilated the Angle, there was some ' 'Anglo' ' element

in the business. It is serious for both to be told that there

never was any ' 'Anglo' ' element at all ; while, according to

one view, there could hardly have been Briton enough to have

the "Anglo" element, if there had been any, hyphened on
to him.

We have in this matter to deal with two writers, whom it

may seem somewhat strange to group together. M. Du Chaillu

has startled us, one may venture to say that he has amused
us, by a doctrine that a good many tribes or nations which
have hitherto gone about with tribal or national names had no
right to any national names at all, but only to the name of an
occupation. The Franks of the third century, the Saxons of

the fifth, were not Franks or Saxons, but "Vikings." Being

"Vikings," they may have been Suiones, Swedes, Danes, Nor-

wegians: but the chief thing is to be "Vikings;" they belong

to the "Viking age." On this teaching I shall say a few more
words presently. I want just now to point out that, according

to the Viking doctrine, we must have come from lands farther

to the north than we have commonly thought. And this

doctrine I wish to contrast with another, which has been less

noticed than one might have expected, according to which we
must have come from lands much farther to the south than we
have commonly thought. Of these two doctrines, the first

comes to this, that Angles and Saxons are all a mistake.

There was no migration into Britian from the lands which we
have been taught to look on as the older England and the older

Saxony : the name of Angle and Saxon came somehow to be

wrongly applied to people who were really Suiones or others

entitled to be called Vikings. I am not sure that I should

have thought this doctrine, at least as set forth by M. Du
Chaillu, worthy of any serious examination, had it not been

for the singular relation in which it stands to the other slightly

older teaching, which, when we strive to obey the precept,

'^Antiquam exquirite niatrem," bids us look, not farther to the

north than usual, but farther to the south. According to this

teaching, there may have been some Saxons from North Ger-

many among the Teutonic settlers in Britian, but the main
body came from a more southern land. These two doctrines,

very opposite to one another, but both upsgtting most things

which we have hitherto believed, have been put forward in a
singularly casual way. Some will perhaps be a little amazed
when for the southern doctrine I send them to Mr. Seebohm's

well-known book, "The English Village Community." There

it certainly is: it is not exactly set forth by Mr. Seebohm, but

it has at least dropped from him ; and the opposite doctrine

has not much more than dropped from M. Du Chaillu. Both

teachings are thrown on the world in a strangely casual SOTt,

as mere appendages to something held to be of greater moment.

Still M. Du Chaillu does put forth his view as a view ; Mr.

Seebohm lets fall his pearls, if they be pearls, seemingly

without knowing that they have fallen from him. I am not

going to discuss any of Mr. Seebohm's special theories, about

manors or serfdom, about one-field or three-field culture. Mr.

Seebohm's views on these matters, whether we accept them or

not, are, as the evident result of honest work at original

materials, eminently entitled to be weighed, and, if need be,

to be answered. And in any case we can at least give our best

thanks to Mr. Seebohm for his maps and descriptions of the

manor of Hitchin, a happy survival in our day of a state of
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things which in most places has passed away. What I have to

deal with now, as far as Mr. Seebohm is concerned, is to be

found in one or two passages in his book, in which, as I have

hinted, he lets fall, in a perfectly casual way, doctrines which

go far to upset all that has hitherto been held as to the early

history of the English folk.

Now, a wholly new teaching on such a matter as the

beginning of our national life in our present land is surely a

matter of some importance. If it is true, it is a great discovery,

entitled to be set forth as a great discovery, with the proudest

possible flourish of trumpets. Tlie new teaching should surely

be set forth in the fullest and clearest shape, with the fullest

statement of the evidence on which it rests. But with Mr.

Seebohm the new doctrine drops out quite suddenly and

incidentally, as a point of detail which does not very much
matter. The belief as to their own origin which the English

of Britain have held ever since there had been Englishmen in

Britain seems to Mr. Seebohm not to agree with his doctrines

about culture and tenures of land. It is by no means clear

that there is any real contradiction between the two, but Mr.

Seebohm thinks that there is. He is so convinced of the

cei'tainty of his own theory, that the great facts of the world's

history must give way if they cannot be reconciled with it.

The strange thing is, that Mr. Seebohm does not seem the least

proud of bis great discovery: he hardly seems to feel that he

has made any discovery. He is less excited about a propo-

sition which makes a complete revolution in English history

than some are when they think that they have corrected a

date by half an hour, or have proved some one's statement of a

distance to be wrong by a furlong. All turns on the "one-

field system" and the "three-field system." The three-field

system existed in England, it existed in certain parts of Ger-

many ; but it did not exist in those parts of Germany which

were inhabited by Angles and Saxons. Therefore, if Britain

had any Teutonic settlers at all, they must have come from

some other part and not from the land of the Angles and Saxons.

Only, to judge from Mr. Seebohm' s tone, the question whence

they came, or whether they came from anywhere, is a question

hardly worth thinking about, compared with matters so much
more weighty as the system of "one-field" or of "three."

Our first foreshadowing of what is coming is found at p. 372

of Mr. Seebohm's book: "Now, possibly this one-field system,

with its marling and peat-manure, may have been the system

described by Pliny as prevalent in Belgic Britain and Gaul

before the Roman conquest, but certainly it is not the system

prevalent in England under Saxon rule. And yet this district

where the one-field system is prevalent in Germany is precisely

the district from which, according to the common theory, the

Anglo-Saxon invaders of Britain came. It is precisely the

district of Germany where the three-field system is conspicu-

ously absent. So that although Nasse and Waitz somewhat
hastily suggested that the Saxons had introduced the three-field

system into England, Hanssen, asmming that the invaders of

England came from the north confidently denies that this was
possible. 'The Anglo-Saxons and the Frisians and Low Ger-

mans and Jutes who came with them to England cannot (he

writes) have brought the three-field system with them into

England, because they did not themselves use it at home in

North-west Geermany and Jutland.'' He adds that even in

later times the three-field system has never been able to obtain

a firm footing in these coast districts."

It is wonderful indeed to find the origin of the English people

thus dealt with as a small accident of questions about marling

and peat manure. Hanssen confidently denies that the Angles

and Saxons could have brought the tlu-ee-field system into

Britain fi-om their old home; and, if it be true that the three-

field system was never known in their older home, he assuredly

does right confidently to deny it ; only why should so much be

made to turn on the different modes of culture followed

1 The text of Hanssen, Agrarhistorische Abhandlangen, i. 4i)6, stands thus:
** AUein die Angelsachsen und die welche mit ihnen nach England gezogen sein

mogen; Friesen. NiedersachseUy Juten. konnen die Dreifelderwirthschaft nicht

nach England mitgebracht haben, weil sie in ihrer Heinat selber in nord-

westlichen Deutschland und Jutland nicht betrieben batten."

in the continental and the insular English landV If the

one-field system suited the soil of the old Angeln and the

old Saxony, while the three-field system better suited the

soil of East Anglia or Sussex, surely our Angles and
Saxons would have sense enough to follow in each land

the system which suited that land. If they found that

the kind of husbandry which suited the soil of their old home
did not suit the soil of their new home, they would surely

invent or adopt some other kind of husbandry which did suit

it. But in any case, if the acceptance of a certain doctrine

about the "one-field system with its marling and peat-manure"
involves nothing short of all that Mr. Seebohm assures us that

it does involve, it would surely have been worth while to

think about the mailing and the peat-manure a second time by

the light of what had hitherto been looked on as the broad fact

of the history of England and Europe. These last may be

wrong; but they are surely at least worthy of being thought

over before they are cast aside. But with Mr. Seebohm the

"common theory" — that is, the recorded history of the

English people— is not worth a thought: it may go anywhere.
' 'Hanssen assumes that the invaders of England came from the

north." That will do for the present: let them come from

any land, so that it be not a land that practises ' 'the one-field

system with its marling and peat-manure."

Some way further on (p. 410) Mr. Seebohm has another

pasage, in which, seemingly with the same words of Hanssen

before him, he throws out, still very casually but not quite so

casually as before, an exactly opposite doctrine: "We have

already quoted the strong conclusion of Hanssen that the

Anglo-Saxon invaders and their Frisian Low German and

Jutish companions could not introduce into England a system

to which they were not accustomed at home. It must be

admitted that the conspicuous absence of the three-field system

from the north of Germany does not, however, absolutely

dispose of the possibility that the system was imported into

England from those districts of middle Germany reaching from

Westphalia to Thuringia where the system undoubtedly existed.

It is at least possible that the invaders of England may have

proceeded from thence rather than, as commonly supposed, from
the regions on the north coast.

'

'

It is hardly worth while to stop to comment at any length

on the confusion of thought implied in such phrases as ' 'Anglo-

Saxon invaders of England." As there can be no Anglia till

there are Angli, they would literally imply that a band of

Angles first came into Britain by themselves, that they set up

an England therein, and then sent to their hyphened kinsfolk on

the mainland to come after them to share, and doubtless to

enlarge, that England. But of course what Mr. Seebohm

means by "invaders of England" are those who out of part of

Britain made an England for certain later people to invade.

We have got back to the days of our grandmothers, when
our little books told us how Cassar was "resisted by the

English people, who were then called the Britons." We have

perhaps got back to the days of good old Tillemont, who
attributes all that was done on the native side during the

Roman occupation of Britain to ' 'les Anglois. '

' The confusion,

however, belongs to the German writer: Mr. Seebohm simply

copies him. And in one point, Mr. Seebohm, after some

striving with himself, has corrected a still stranger confusion

of his guide. In his first edition the Niedersachsen, which

Hanssen so oddly couples with Angelsachsen appear in one place

as "Low-Germans," in another as "Low-Saxons." In a later

revision the "Low-Saxons" have vanished.' But to couple

"Low-German" (the whole) with Anglo-Saxons, Frisians, etc.

(each of them parts of that whole) is, as a logical division,

even stranger than to couple Angelsachsen and Niedersaolisen.

This last phrase implies "High-Saxons" somewhere; and it

might not be an ill guess that they are the same as the

(Continued on p. 75.)

' In Mr. Seebohm's first edition, the word in the second extract was " Low-
Saxon;" in the third it is "Low-German," Hanssen's word is Niedersaclisen.

If he is thinking of the circle of Niedersachsen in later German geography, it

does not at all help him.
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NOTES AND NEWS.

The way in which foreign plants become '

' weeds, '

' under

new and favorable conditions, is illusti-ated by the recent case of

Melilotus alba in our Western States. Introduced a few years

ago as a garden-plant, it has spread so rapidly in the rich bottom-

lands along the Missouri River, according to Garden and Forest,

that it is fast driving out the sunflower and other native weeds.

It is commonly called the ' 'Bokhara clover.
'

'

—A meteorite of special interest to chemists has been exam-
ined by M. Stanislas Meunier. It fell at Mighem, in Russia,

on June 9, 1889; and- it was evident, from a cursory inspection,

that it was of a carbonaceous nature. In external appearance, as

stated in Nature, it exhibited a deep greenish-black color,

relieved by numerous small brilliant white crystals. The sur-

face was considerably wrinkled, and blown out into swellings.

The material was very friable, and readily soiled the fingers.

A section under the miscroscope was observed to consist largely

of opaque matter interspersed with crystals of a magnesian
pyroxene and peridote. Fine particles of metallic iron and
nickeliferous iron were readily collected by a magnet from the

powdered rock, having all the characteristics of meteoric iron.

The density of the meteorite was not very high, 2.495. About
85 per cent of the rock was found to be attacked by acids, the

portion so attacked being shown by analysis to consist mainly

of a silicate of magnesium and iron having the composition of

peridote. On the remaining 15 per cent being heated in a cur-

rent of dry oxygen gas, it readily took fire and burnt brilliantly.

The products of combustion, which were allowed to pass through

the usual absorption tubes containing pumice and sulphuric acid

and potash, showed that the meteorite contained nearly 5 per

cent of organic matter. In order to obtain some idea as to the

nature of the carbonaceous substance present, a quantity of the

rock was powdered and then digested with alcohol. On
evaporation the alcholoic extract yielded a bright yellow resin,

which was readily precipitated from the alcoholic solution by
water, and much resembled the kabaite of Wohler. The most
curious chemical properties of the meteorite, however, are

exhibited with a cold aqueous extract of the powdered rock.

The filtered liquid is quite colorless, but exliales a faint odor

due to an organic salt which carbonizes on evaporation to

dryness, and may be burnt upon platinum foil. The aqueous
extract further contains nearly 2 per cent of mineral matter
possessing properties of a novel character. Barium-chloride

solution gives a heavy white precipitate, which, however, is

not barium sulphate. Silver nitrate gives a voluminous curdy
reddish-violet precipitate, reminding one of silver chromate,

but of quite a distinct and peculiar tint, and which blackens

in a very few minutes in daylight. The substance which
exhibits these re-actions is unchanged by evaporaticm to dryness

and ignition to redness, readily dissolving in water again on
cooling, and giving the above re-actions. The silver-nitrate

precipitate, when allowed to stand for some time undisturbed

in the liquid, becomes converted into colorless but brilliantly

refractive crystals, which polarize brightly between crossed

nicols under the microscope, and which are insoluble in

boiling water. The properties of this new substance contained

in the water extract appear to approximate most closely to

those of certain metallic tellurates, but the new compound ap-

pears also to differ in certain respects from those terrestrial salts.

—We owe a new and interesting application of photography to

M. Bertillon, the well-known director of the Identification

Department at the Paris Prefecture of Police. M. Bertillon has
been devoting himself for some months to the study of the
physical peculiarities engendered by the pursuit of different

occupations. According to Nature, tiie police have frequently

to deal with portions of bodies and it would greatly aid their

investigations to be able to determine the calling of the
murdered person in each particular case. The hand is, as a
rule, the part naturally most affected by the occupation; and
M. Bertillon has taken a very large series of photographs, each
one showing on a large scale the hands, on a smaller scale the
whole figure of the workman at his work, so that one may see

at a glance the position of the body, and which are the parts
that undergo friction from the tools in use. From the hands of
the navvy all the secondary lines disappear, and a peculiar
callosity is developed where the spade-handle rubs against the
hand ; the hands of tin-plate workers are covered with little

crevices produced by the acids employed; the hands of lace-

makers are smooth, but they have blisters full of serum on the
back and callosities on the front part of the shoulder, due to
the friction of the straps of the loom ; the thumb and the first

joints of the index of metal-workers show very large blisters,

whilst the left hand has scars made by the sharp fragments of

metal. Experts in forensic medicine (Vernois among others)

have before drawn attention to the subject; but this is the
first time that an investigation has been carried out on a large

scale, and in M. Bertillon' s hands it should lead to the best
results.

—Two new expeditions are announced in Globus, Bd. 6.'5,

No. vi. Joseph Martin has lately left Peking with a few
companions for Lan-chow and Sin-ning, with the intention of

reaching Tibet by the country of the Kuku Nor. The journey
is undertaken for the purpose of geological and physical

geographical investigations. This traveller is famous for his

great journey m eastern Siberia, and in particular for his ascent

of the Stanovoi Mountains. The well-known French traveller,

Bonvalot, accompanied by Prince Henry of Orleans, has com-
menced a new journey in Asia, the aim of which is nothing less

than to traverse the continent from north-west to south-east.

The expedition is to proceed from Omsk through Semipalatinsk

to Chuguchak on the Chinese frontier, then by Manas, Urumtsi,.

Karashar, Korla, the Lob Nor, Chamuen-Tai, Kukusai on the

upper Yang-tsi-kiang, Tsiamdo, Batang, and Yunnan, to the

coast at Tong-king. M. Bonvalot is, however, quite aware that

his plan may very probably have to be considerably modified.

— The grass knovm as ' 'Lalang' ' {Imjxrata cylindrica) gives

the foresters of the Malay Peninsula more ti'ouble than our own
pi'airie-grasses give the tree-planters of the West. This Lalang
is injurious, says Garden and Forest, by reason of its inflamma-
bility, and because it prevents any cultivation of the land cov-

ered by it, except at great expense. Wherever land is allowed to

run to waste, it is soon covered with this grass, except where
the soil is wet, or sandy, or shaded by trees. The annual report

of the conservator of forests at Singapore refers at great length to

this plant, stating that it can be exterminated by chemicals ; but
these are expensive, and have an injurious effect upon the trees

planted in forest upon the land afterward. When trees are large

enough to tlu-ow a shade, the Lalang quickly disappears, and it

cannot penetrate into forest glades if but a few ti'ees bar its

progi'ess. The gradual planting of bushes and shade-trees is

recommended as the surest remedy for this grass pest.

—An interesting study has been lately made by Herr Tar-

chenoff (PJiuger's Archiv) of electric currents in the skin fromi

mental excitation. Unpolarizable clay-electrodes, connected

with a delicate galvanometer, were applied to various parts, —
hands, fingers, feet, toes, nose, ear, and back; and, after com-
pensation of any currents which occurred during rest, the effects

of mental stimulation were noted. Light tickling with a brush

causes, after a few seconds' period of latency, a gradually

increasing strong deflection. Hot water has a like effect; cold

or the pain from a needle-prick, a less. Sound, light, taste,

and small stimuli act similarly. If the eyes have been closed

some time, mere opening of them causes a considerable deflection

from the skin of the hand. Different colors here aeted

unequally. It is remarkable that these skin-currents also

arise when the sensations are merely imagined. One vividly

imagines, for example, he is suffering intense heat; and a

strong current occurs, which goes down when the idea of cold is

substituted. Mental effort produces currents varying with its

amount. Thus, multiplication of small figures gives hardly any
current; that of large, a strong one. If a person is in tense

expectation, thegalvanometer mirror makes irregular oscillations.

When the electrodes are on hand or arm, a voluntary move-
ment, such as contraction of a toe or convergence of the eyes,,
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gives a strong current. In all the experiments, says Nature, it

appeared that, with equal nerve-excitation, the strength of

the skin -currents depended on the degree to which the part of

the skin bearing the electrodes was furnished vyith sweat-

glands. Thus some parts of the back, and upper leg and arm,

having few of these, gave hardly any current. Herr Tarchenoff

considers that the course of nearly every kind of nerve-activity

is accompanied by increased action of the skin-glands. Every

nerve-function, it is known, causes a rise of temperature and
accumulation of the products of exchange of material in the

body. Increase of sweat-excretion favors cooling and getting

rid of those products.

—In the summer of 1887 Herr Lindenbaum found a petroleum

lake on a narrow tongue of land in the north of Saghalien. It

is about twenty-two miles north-east of a village named Pomor,

and at about 54° north latitude. A little south of Pomor lies

Baikal Bay, a good harbor, which has a depth of eight feet at

low tide, and could therefore be entered by small vessels.

There would be no diflSculty in making a road from this place

to the petroleum lake. There is also another spot, one hundred

and twenty-five miles south of the former, where petroleum is

said to occur.

— Herr T. Thoroddsen was in the summer of 1889 travelling

in Iceland, and has given an account of his discoveries in

Petterman's Mitteilungen, Bd. 35, No xi. The part of the

island he visited lies on the western edge of Vatna JokuU, to

the north-east of Hecla. A great part of this country has never

been visited by any one, for the total absence of grass for horses

renders travelling 'difficult. All the lower slopes of Torfa Jokull

are covered with lava and ashes, but the substratum and the

ridge itself are composed of palagonite breccia and tuff. The

large river Tungnaa approaches much nearer to Torfa Jokull

than it is drawn on maps. Crossing this river, Herr Thoroddsen

took up his quarters by the Fiskivotn, and made several

excursions in the neighborhood. The lakes abound in trout;

they are small, and are represented on the maps on too large a

scale. They are not surrounded by glacial difbris, but are

almost all crater lakes. Across an extensive tract of lava,

totally devoid of grass, lies the Thorisvatn, which is not a very

small lake, as represented on Gunnlaugsson's map, but one of

the largest in the island, and not much less than Thingval-

lavatn. The lakes are generally enclosed by steep mountains,

so that it is difficult to approach them. It has been supposed

that the rivers Skapta, Hversfisfljot, and Tungnaa rise at the

same place from a glacier, and they are so represented on

Gvflmlaugsson's map; but Herr Thoroddsen found that the

Tungnaa flows in two branches from a large glacier, the edge

of which extends in a long curve from the mountains south

of Vonarskard to those near Fljotshvcrfi, that the source of the

Skapta lies about nine miles farther south, and tbat the

Hverfisfljot rises from ten to fourteen miles still more to the

south. Three serrated lidges run between the Tungnaa and
Skapta, from the Vatna Jokull to the Torfa Jokull. Tliese

mountains are composed entirely of palagonite breccia, and the

valleys are filled with volcanic ashes and shifting sands.

Between the middle and southern ridges lies a lake about

twenty-three miles long, which stretches nearly to the foot of

Vatna Jokull, and, though in most places very narrow, is one of

the largest in Iceland. It is fed with milky water by numerous
glaciers. Near the last of these, Herr Thoroddsen, on his way to

the Torfa Jokull, visited several warm springs and solfataras.

— The remark made at a recent meeting of the Royal Geo-

graphical Society by the president, apropos of certain explora-

tions by Mr. Theodore Bent, viz., thit there is still much work
for the competent observer in regions where practioflUy no risk

need be encountered, is strikingly exemjjlified in the account of

the last voyage of that accomplished explorer along the south

coast of Asia Minor, as described in the Journal of Helleiuc

Studies. Sailing along the Carian coast,, he landed in the bay

of Aplotheka, at the ancient town of Loryma; and, hearing

there of some ruins a few hours distant, he rowed to the place,

and discovered a curious little harbor with the entrance not a

stone's throw in width. Thence an hour's walk brought him to

some extensive ruins, which, from an inscription, he believed

himself able to identify with tolerable certainty as Kasarea.
The village of Fhoenike being just beyond, he could also

identify with certainty the little harbor as the Kpf/aa lifirjv of

Ptolemy ; for this harbor lies, according to that geographer,
between Loryma and Fhoenike. Pliny also mentions that

Tortus Cressa lies just opposite Rhodes at a distance of twenty
miles, which agrees with the position. Again, a little farther

along the coast, on the Gulf of Makri, Mr. Bent was able, from
inscriptions on the ruins, to identify the site of a Lycian town
of some importance,—Lydse, the capital of a district known as

Lydatis. A little farther on, an old Hellenic acropolis, sur-

rounded by a few tombs, seemed, from some half-defaced

inscriptions, to have been known as Lissa, though the site

seems to be that assigned by Ptolemy to the town of Karya.

Some of the inscriptions found in these places are of considerable

interest, and the remains are described by Mr. Bent lo be not

without artistic merit. The whole region is now inhabited

only by nomad tribes of Yuruts; and these discoveries are

alluded to here merely to show how much more may be done

and discovered by the explorer, within easy reach of home, than

is commonly supposed. Indeed, to quote Mr. Bent's words

with reference to this district alone, "Inasmuch as Pliny tells

us that there were once seventy cities in Lycia and in his time

thirty-six, of which he only knew the names of twenty-five,

there is room for much more geographical discovery in this

interesting district.
'

'

— Garden and Forest states that it has received at its office, as

a reminder of the mild winter, a very interesting photograph of a

group of Christmas roses which came from Cazenovia, N.Y. , to

testify how beautiful these flowers can be in mid-winter.

Branches of many slu-ubs with fully expanded flowers were also

received ; and in a collection of this sort from the Meehan Nur-

series at Germantowu were sprays of the Cornelian cherry with

the yellow stamens showing through the opening buds, and the

Tartarian honeysuckle with buds just opening.

—We learn from Nature that remarkable phenomena aie

witnessed at the new observatory on the steep and isolated

Santis in northern Switzerland. Thunder-storms are extremely

frequent. Thus in June and July last year, only three days

were without them. As a rule, thunder peals from mid-day

till evening. Tlie noise is short, partly owing to shortness of

flashes, and partly to the small amount of echo. The thunder-

storms come on quite suddenly, in a clear sky. One of the

surest indications of their approach is the bristling of the

observer's hair. During hail the iron rods of the house give a

hissing sound associated with luminous effects.

— Messrs. Houghton, Mifflin, & Co. will issue in Febniary, as

an extra number of the Riverside Literature Series, ' 'The River-

side Manual for Teachers, '

' containing suggestions and illustra-

tive lessons leading up to primary reading, by I. F. Hall, super-

intendent of scholars at Leominster, Mass. The manual will

appear later as the introductoi-y part of ' 'The Riverside Primer

and Manual for Teachers." It points out, principally by the

aid of illustrative lessons, what steps the pupil should take be-

fore beginning the primer. The primer and manual form the

first book of the Riverside Reading and Language Course, which
also includes ' 'The Riverside First Reader, '

'
' 'The Riverside

Second Reader, '
' and, for higher grades, the regular numbere of

the Riverside Literature Series. To accompany the manual and

primer, JIi-. Hall has designed an instruction frame equipped

with tlu'ee sets of language and object pictures, prepared espe-

cially for this purpose by F. T. MeiTill, script and printed words

and sentences, and a displaying holder. Tlie object of the River-

side Language and Reading Course is, fh-st, to give young chil-

ch-en such a ti-aining as will enable them, while overcoming the

mechanical difficulties of learning to read, to acquire a taste for

good reading-matter, and incidentally to gain a power to express

themselves orally and in \^Titing with accuracy, good taste, and

facility; and, second, to supply children of each gTade with tlie

best reading-matter that the world's literature affords.
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M. DU CHAILLU ON THE VIKING AGE.

The following from Mi-. Du Chaillu, written to the editor of

The London Times, appeared in that journal for Jan. 7: —
"As some misunderstanding has arisen in regard to the

historical chapters of my book on "The Viijing Age," will

you allow me to give some fuller explanation of my views in

regard to tlie earlier inhabitants and invaders of Britain ?

"In studying tlie history and antiquities of any country

which at some previous period has been overrun and occupied

by a foreign power, we naturally expect to find some material

traces of the invader, in the shape of monuments, inscriptions,

graves, weapons, ornaments, etc. Thxis Roman remains are

plentiful in Germania, Gallia, and Britain, and in generations

to come Britisli remains will doubtless be found in India to

tell the tale of England's dominion there. In like manner I

argue that the archasological remains found in England form
the strongest evidence as to who were the peoi)le who invaded

Britain. The so-called Saxon, Anglo-Saxon, Anglo-Roman
objects found in the British Isles correspond, down to the

minutest detail, with objects found in Scandinavia and in

the islands of the Baltic, and in no other place where Norsemen
have not been.

"The majority of the criticisms which have come under my
notice deal in sweeping statements concerning language, the

views of historians, and so forth ; a few have here and there

ventured on the discussion of a point of detail ; but none, so far

as I am aware, have attempted to deal with one of my chief

arguments, which is based upon the existence of the material

remains to which I have referred above. The first of the

maritime tribes of the north mentioned by Roman writers

was the Suiones, the Sviar of the Sagas. Tacitus describes

their ships, and his description exactly coincides with the

vessel found at Nydam, of which an illustration is given at

p. 220 of my first volume. My hypothesis that the Veneti of

Ceesar were probably the advanced guard of the north is based

upon the evidence that their ships, as described by Caesar, cor-

respond in a remarkable manner with the ships of the Norsemen.
"It is reasonable to suppose, as Tacitus makes no mention of

these Suiones having come into conflict with the Romans, and as

he informs us that they 'honored wealth, ' that those he saw came
for the purpose of trading ; and this is confirmed by the quantities

of Roman objects, and especially of Roman coins, distributed in

finds and hoards throughout Scandinavia. To take one example
only : the hoards at Hagestaborg and Singdarfe include upward
of 34,000 Roman coins, forming an almost unbroken series from
the time of Nero (54 A.D.) to that of Septimus Severus (211

A.D.), and none of later date. Other finds throughout the

country exhibit a succession of Roman and Byzantine coins, in-

cluding many of gold and silver, from the time of Augustus
down to the later days of the Eastern Empire.

"Now, the general distribution of the coins and manufactured
articles, and the large number of them, show, I maintain, that

not the Suiones, or any one tribe alone, but all these tribes,

carried on an extensive warfare and continuous commercial
intercourse with the Roman Empire. The Romans, on the other

hand, never penetrated into their country, their knowledge of

them was very vague, and Roman writers selected a tribe here

and there (as, for example, these very Suiones) , and attributed

to them certain characteristics and customs which in fact pre-

vailed throughout Scandinavia. This vagueness of nomenclature

is exhibited in the fact that the name Suiones disappears from
history for seven centuries, until we find it again in 'the pages

of Eginhard, who writes, 'The Danes and Suiones, whom we
call Northmen.' Meanwhile, other names, as Franks and

Saxons, are given to hordes of invaders and warriors whose

origin and home are wrapped in mystery.

"Another point of great importance in this discussion is the

enormous number of graves scattered all over the country of the

Norsemen, indicating a very dense population.

"Now, it is reasonable to draw three conclusions from this

evidence, which I have merely sketched in outline: (1) that we
find from the days of the earliest Roman historians continuous

traces of a maritime people in the north whose country the

Romans and their successors never were able to invade; (2)

that the Roman and early mediaeval nomenclature, as bearing

on this people, is so vague as to be worthless for historical

purposes
; (3) that the country, when we gain access to it, is

found to be full of material remains indicative of a dense and
warlike population, of advanced civilization, and of continuous

intercourse with the outer world.
' 'Turning to England, we find copious remains from a very

early date which are not British nor Celtic nor Roman, which
have been variously labelled as Saxon, Anglo-Saxon, Anglo-

Roman, and so forth, but which correspond minutely with the

remains which I have described in the north. Of every such

object found in England I claim that I can produce the coun-

terpart in Scandinavia, and I challenge the historians and
arohseologists to show me any jjlace in the basins of the Elbe,

the Weser, and the Rhine where corresponding objects have

been discovered.

"I ask again, is it or is it not reasonable to infer that these

remains found in England indicate that England was invaded

from the north? Is if!*or is it not reasonable to hold that these

invaders came, not from any one special spot in the north, but

that their expeditions were made jointly by many tribes com-
bining for the purpose, as we learn from the Sagas was their

customary practice?

"I have taken pains to make no statement which cannot be

supported by a quotation of some recognized authority, or by

reference to some established fact, and these materially corrob-

orate each other, yet I am accused of bringing forward crude and

ignorant theories.

' 'In conclusion, I would ask my opponents to prove to me that

their account of the origin of the English people is any thing

more than a theory ; and, if so, I challenge them to produce

the facts on which it is based."
.
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THE LATEST THEORIES ON THE ORIGIN OF THE
ENGLISH.

^Continued from p. 71.)

"Anglo-Saxon invaders of England," who came from some-

where in middle Germany. Only how is this doctrine to be

reconciled with the "assumption" that "the invaders of

England came fiom the north"? Taking it by itself, the

southern theory comes to this: the main body of the invaders,

"Anglo-Saxons," "High-Saxons," whatever they are to be

called, started from middle Germany, from some point between

Westfalia and Thuringia, from some part far away from

marling and peat-manure; but on their road to Britain they

fell in with certain companions, — Frisians, Low-Saxons, Jutes,

— all seemingly from the marling and peat-manure country.

In company with them, they came into Britain, to a part of it

which had somehow already become "England."
This seemingly is the doctrine which is casually thrown out

in the second of our quotation from Mr. Seebohm. Now, if we
could only get rid of hyphened words, and talk simply of

"Angles" or "English," it would heljj Mr. Seebohm' s case

not a little. The odd thing is, that, in arguing against Mr.

Seebohm's case, one has iirst to put together his case for him.

In his casual way of putting things, he does not seem to know
how much might have been really said on behalf of something
very like the view which he lets fall. In the older edition of

Spruner's "Atlas," Mr. Seebohm would have found an English

land marked for him in the very part of Germany where he

would have most wished for it. There was an Angeln shown
clearly enough between Westfalia and Thuringia, and whatever
was to be said about the branch of the Angles who were held

to have dwelled there was carefully brought together by Zeuss.

'

Unluckily this inland Angeln has vanished from the revised

Spruner-Menke, as also from the now atlas of Droysen. It

might therefore be dangerous to build any theories on the

subject without going deeply into the whole question ; but just

such an Angeln as suited Mr. Seebohm's theory was there,

according to the best lights, at the time that Mr. Seebohm
wrote. If he was not aware of this, his stumbling by an a
pinori road on a doctrine actually supported by such respectable

authorities is one of the strangest of undesigned coincidences.

If he was aware of it, it is almost more strange that he should

not have thought it worth while to refer to a fact or supposed

fact of so much value for his case. With its help, that case

could be put in a veiy taking shape. These central Angles,

Used to a three-field system, set out to go somewhither, it

need not have been to Britain. On the road they fall in with

companions, Saxons, Low-Saxon, Frisian, Jutish, any thing

else. These seafaring folk would doubtless know the way to

Britain much better than the Angles of middle Germany.
They suggest the course that the expedition should take, and
the united force crosses the sea in as many keels as might be

needful. It may even be, if anybody chooses, that the inland

Anglos, entering into partnership with the seafaring Saxons,

first set foot on British soil under the style, already duly

hyphened, of "Anglo-Saxons." To be sure, in Britain itself

the compound name was not heard till some ages later, and
then only in a very special and naiTow sense. But on the

mainland it was known much earlier. Paul the Deacon uses

it;- it may have been used earlier still. So there is really a

very fair case made out for "Anglo-Saxon invaders of Britain"

coming from Mid-Germany, and no doubt bringing the three-

field system with them. We have only to suppose that in the

matter of agriculture some such agreement was made between
the different classes of settlers, as we know was sometimes
made among joint settlers in early times. The Sicilian Naxos
reckoned as a colony of Chalkis, but it took its name from the

elder Naxos. In Himera, peopled by Dorians and Chalkidians,

the speech was mingled, but the laws were Chalkidian. So in

1 "Die Deutschen und die Nachbarstamme,^' 153, c.f. 495. It would be dan-
gerous to enter casually and light-heartedly on questions about "Angrivarii/
*'Engern," and the like.

^ Paul the Deacon speaks of " Angli-Saxoues " (iv. 22, vi. 15) and " Sasones
Angli " (V. 37) . For other instances see Norman Conquest, i. 541.

the Anglo-Saxon colonization of ritain it was evidently agreed

that the Angles should bring their system of three-field culture

into the conquered land ; the Saxons, Low-Saxons, Frisians,

and Jutes, any other votaries of marling and peat-manure, had
to conform to the practice of their betters.

There would still remain the question of langQage, — a point

of which Mr. Seebohm does not seem to have thought, but on

which Zeuss underwent some searchings of heart. He puts the

question, without very positively settling it, whether Angles
who dwelled so far south siJoke High Dutch or Low. In the

fifth century, indeed, the question could hardly have been of

the same moment as it would have been in the ninth. The
High Dutch has not as yet wholly parted company with the

Low. Still the point is worth thinking of. Those who use the

one-field and the peat-manure have ever belonged to the ranks

of men who eaten and drinken. It may be that those who
practise the three-field culture had already begun to fall off to

them who essen an trinken. But one thing at least is certain

:

no man ever did essen and trinken in this isle of Britian. If,

then, the Angles of the inland England had begun to adopt the

more modern forms, something of an agreement — again like

that of the Dorians and the Chalkidians — must have been come
to between them and their Nether-Dutch companions. While
the inland Angles had their way in the matter of three-field

culture, the lesser point of language was yielded in favor of

the seafaring Saxon.

Mr. Seebohm's casual theory, then, when worked out with

some little care, really puts on so winning an air that it is

hard not to accept it. Yet, even if we accept the existence of

an inland Angeln without any doubt, Mr. Seebohm's theory- at

least would no thold water. It simply has against it the universal

belief of Englishmen from the beginning. In the eyes of

Baeda, in the eyes of the Chroniclers, in the eyes of the glee-

man of Brunanburh, in the eyes of all who ever spoke or sang

of the great migration of our people, the Angles, no less than

the Saxons, count among the seafaring folk of northern

Germany. The England from whence they came, the England

which their coming was said to have left empty of men, was
the England of the coast of Sleswick, not any inland England

between Westfalia and Thuringia. At all events, if we are

to believe otherwise, we have at least a right to ask that the

question shall be thoroughly discussed on its own merits, and

not tossed jauntily aside as a small point in the history of the

rotation of crops. Till then, whether we believe that we were

called "ab angelica facie, id est pulcra," or merely because we
dwelled "in angulo terrce" we shall still go on believing that it

was from the borderland of Germany and Denmark that our

forefathers, set forth to work by sea their share in the wandering

of the nations. It may be that some of the Anglian folk may
well have strayed inland, as some of the Saxon folk may have

strayed farther inland still. But the first England of history,

the land from which men set forth to found the second, as from

the second they set forth to found the third, was assuredly no

inland region from which they had to make their way to a

distant coast and there pick up vSaxons or Frisians as com-
panions of their further journey. Tlie little England, the little

^^angulus terrce,'" of Sleswick was only part of it. There is no

need minutely to measure how much was Anglian, how much
Saxon, how much Frisian, how much belonged to any

other branch of the common stock. In the days of Tacitus

and Ptolemy the Angle and the Frisian were folk of the main-

land only: by the days of Prooopius they had won their home
in the island to part of which one of them was to give his

name.
We came by sea. By no other way indeed could we make

our way into an island. But we came by sea in another sense

from that in which Roman Cffisar came by sea before us and

Norman William came after us. We came by sea not simply

because the sea was the only road but because we came as folk

of the sea to whom the sea was not a mere path but a true

home. Of the details of the purely Anglian settlement and of

the Angles themselves we know comparatively little, for the

obvious reason that they lay farther off than their fellows from
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the range of Eoinan knowledge. But of the Saxon shipmen

and their doings we know a good deal : Sidonius has taken no

small pains to show what manner of men they seemed to be in

the eyes of the Roman of Gaul. ' They first harried and then

settled on both sides of the Channel. That their settlements in

Britain were greater and more abiding than their settlements

in Gaul was the result of many later causes. The Saxon of

Chichester owes his presence on British ground to the same
general effort to which the Saxon of Bayeux owed his presence

on Gaulish ground. The Saxon of Chichester keeps his Saxon

speech and from his land the Saxon name has not passed away.

The Saxon of Bayeux has for ages spoken the Latin tongue of

his neighbors, and while Sussex yet lives on the map, the

Otlingua Saxonica has given way to other names to the Bessin

and the department of Calvados. But each was planted in

his new home by the force of the same movement, the Saxon
wandering on the sea. And once planted in his new home,

whether in the island or on the mainland, he ceased to be a

wanderer by sea. He sat down and tilled the earth, and
he guarded the earth which he tilled by the arms no longer of

the seafarer but of the land warrior. Tlie change is not won-
derful. It has often happened in other lands, it has happened
again in the same land. To be seafaring folk or to be lands-

men is not always a question of what is bom in the blood.

Prosaic as it sounds, it is often the result of the circumstances

in which men find themselves. Seafaring Corinth planted at

one blow her twin colonies of Korkyra and Syracuse. Korkyra
on her island met her parent on the seas with fleets equal to her

own. Syracuse, planted in an island indeed, but an island that

was in truth a continent, took to the.ways of continents. Her
landfolk were driven to take to the sea to meet the attacks of

those Athenians who, two or three generations before, had been

no less landfolk themselves.^ So it was in the very land of

Bayeux. When the Northmen came in their ships, neither Saxon
nor Frank had ships to withstand them. Presently the sea-

faring Northmen, once settled in the land, changed into Norman
landfolk, foremost of warriors with horse and lance, but to

whom the horses of the wave had become simply means to

carry them safe from Ehegion to Messana, or from St. Valery to

Pevensey.

Why, some one may ask, do I put forth again such very

obvious truths as these? Because they are of no small impor-

tance, if we are to discuss the latest theory of all as to the

origin of the English people. The only question is whether
that theory need be discussed at all : it is hard to argue against

that state of mind which, in the days when we learned logic,

we used to call ignoratio elenchi. But if not discussed, it must
be mentioned. Perhaps if this newest view of all had not
come up the other day, I might not have chosen this time to

talk about the views of Mr. Seebohm. But when M. Du Chaillu

puts forth his theory, it at once recalls Mr. Seebohm' s theory.

The two stand in a certain relation to one another: neither can
be fully taken in without the other. Both alike throw aside

the recorded facts of history in the interest of a theory, be it a

theory of the rotation of crops or a theory of the greatness of

"Vikings. Each theorist alike, possessed of a single thought,

cannot be got to stop and think what there is to be said on
the other side. M. Du Chaillu has put forth two very pretty

"volumes, with abundance of illustrations of Scandinavian
objects. Most of them, to be sure, will be found in various

Scandinavian books : still here they are, very many of them, and
looking very pretty. M. Du Chaillu has given us a great many
translations of sagas; but we have seen other translations of

sagas, and some of them have been made by sound scholars.

Criticism is hardly attempted. When the Scandinavian legend
can be tested by the authentic English history, when the saga

itself can be divided into the contemporary and trustworthy

verse and the later and untrustworthy prose, — work, all this,

which has been done over and over again by the scholar for more
than one nation,—M. Du Chaillu simply gives us the sagas again,

with comments now and then of amazing simplicity. The saga

1 The great description comes in the sixth letter of the seventh book.

Thucydides, vii. 21.

of Harold Hardrada, the bits of genuine minstrelsy of the
eleventh century patched together by the prose of the thirteenth,

has been long ago thoroughly examined in its relations to the
English narratives; above all, to the precious piece of con-
temporary English minstrelsy preserved by Henry of Hunting-
don. It might have seemed hardly needful nowadays to prove
once more that the picture of the English army in the saga is

simply a fancy piece drawn from an English army of the
thirteenth century. Tliere are the English archers, the English
horsemen, horsemen too whose horses are sheeted in armor. If

any man doubts, he has nothing to do but to compare Snorro's
fancy piece with the living representation of a real English
army of the eleventh century in the contemporary tapestry of
Bayeux. There he will see that to the English of that day
the horse was simply a means to carry him to and from the-

place of battle, and that the clothing of horses in armor was a
practice as yet unknown to the Norman horsemen themselves.

Yet after all this, so often pointed out, M. Du Chaillu volun-

teers a little note to say that Snorro's version proves "that the
English, like their kinsmen, had horses." That we had horses,

no man save Procopius' ever doubted; but both Brihtnoth and
Harold got down from their horses when the work of battle

was to begin.

It is hardly by an adversary who cannot wield the weapons of
criticism better than this that we shall be beaten out of the

belief that there is such a thing as an English people in

Britain. Perhaps, too, we shall not be the more inclined to

give up our national being when we see its earliest records

tossed aside with all the ignorant scorn of the eighteenth

century. The "Prankish and English chroniclers'' rank very

low in the eyes of M. Du Chaillu. We know exactly where we-

have got when we come to the old conventional talk about
"ignorant and bigoted men," "monkish scribes," and the

like. Among these monkish scribes we have to reckon Einhard
and Count Nithard, and our own literary ealdorman, Fabius
Patricius Quaestor Ethelwardas. Tlie odd thing is that, with

M. Du Chaillu, Franks and Saxons or English go together. He is

at least free from his countrymen's usual weakness of claiming

the Franks, their kings, their acts, and their writings, for their

own. As far as his theory can be made out, it seems to be
this: the Suiones of Tacitus are the Swedes, and the Suiones

had ships; so far no one need cavil. But we do not hear of the

Suiones or any other Scandinavian people doing any thing by
sea for several centuries. But, though we do not hear of it,

they must have been doing something. What was it that they

did? Now, in the fourth, fifth, sixth, centuries, we hear of

the Saxons doing a good deal by sea : therefore the name
"Saxones" must be a mistake of the Latin writers for

"Suiones." It was not Saxons, but Swedes, or at least

Scandinavians of some kind, who did all that is recorded of the

Saxons, and presumably of the.Angles and Jutes also, in Gaul,

Britain, or anywhere else. Tlie Angles and Saxons, therefore,

who have been hitherto thought to have settled in Britain in

the fifth and sixth centuries, are all a mistake. They were not

Anlges or Saxons at all, but Scandianvians of some kind.

Hengest and ^lle were simply the advanced guard of Hubba,
Sween, and Cnut. They could not have been Saxons, because,

when the Northmen came against the continental Saxons of

later times, they found no fleets to withstand them.

The assumption that goes through all this is, that once a

seaman, ever a seaman; once a landsman, ever a landsman.

These' could not be seafaring Saxons in the fifth century,

because we do not hear of Saxon fleets in the eighth. On the

other hand, because the Suiones had ships in the days of

Tacitus, as they could not have left off using ships, it must
have been they who did the acts which are commonly attributed

to the Saxons. A good deal is involved in this last assmup-
tion: it is at least conceivable, and not at all unlike the later

history of Sweden, that the Suiones went on using their ships,

but used them somewhere else, and not on the cost of Gaul or

Britain. But of the grand assumption of all—the assumption
that the landsman can never become a seaman or the seaman a

' Bell. [Gotth. iv. 20.
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landsman— I have spoken already. And if this be a real

diflSculty, it is just as great a difficulty on M. Du Chaillu's

theory as it is according to the genuine records of English

history. Over and over again has it been noticed as a strange

thing that the settlers who came to Britain by sea, as soon as

they vpere settled in Britain, left off their seafaring ways, and

had no fleet to withstand the Danes when the Danes did come.

There is in this really nothing wonderful. But if this be a

difficulty in the case of Anglian or Saxon settlers, it is hard to

see how the difficulty becomes any less if the settlers are

rated to be Swedish, Danish, or Norwegian.

In truth, M. Du Chaillu's theory is several degrees more
amazing than that of Mr. Seebohm. How did we come by our

language? How did we come by our national names? We did

not, according to this theory, light by the way on any of

those Low-Saxon, Frisian, or Jutish companions and teachers

who, in Mr. Seebohm' s view, may have done so much for us.

And it is a little daring of M. Du Cliaillu to represent the use

of the Saxon name, as applied to the ravagers and settlers of

Gaul and Britian, as simply the mistake of some Latin scribe,

some ignorant blunderers like Claudian or Sidonius, who wrote

"Saxones" when they should have written "Suiones." The
mistake went a little deeper than that. ' How came the

Teutonic settlers in Britain to call themselves Angles and
Saxons? How did their Celtic neighbors come to call them
Saxons? How did the conquered land come to take, here the

Anglian, there the Saxon, name? One is astonished to read

n M. Du Chaillu's book, "Nor is any part of England called

Saxland. " ' It is possible from the context that what is

meant is merely that no part of England is so called in the

northern sagas. But the name of ' 'England' ' comes often enough
in them, and ' 'England' ' is as bad as ' 'Saxland' ' for M. Du
Chaillu's theory. It is hardly worth searching through all the

sagas to see whether such a word as "Saxland" is ever found

there or not. If it be so, it merely proves that no northern

writers had any need to speak of Wessex, Essex, Sussex, or

.Middlesex by their local names. But considering that those

names have been in unbroken use in the lands themselves ever

since the fifth and sixth centuries, it does not much matter
whether any sagaman called them so or not. It is more
important, from M. Du Chaillu's point of view, to explain how
West-Saxons, East-Saxons, South-Saxons, and Midde-Saxons
were led into such strange mistakes as to their own name and
origin.

No one denies that the Scandinavian infusion in England is

real, great, and valuable; only it is an infusion which dates

from the ninth century, and not from the fifth or sixth.

Danish writers, without going quite so faj as their champion
from Valland, have often greatly exaggerated the amount of

Scandinavian influence in England. They have often set down
as signs of direct Scandinavian influence things which are

simply part of the common heritage of the Teutonic race. But
no one doubts that the Danish infusion in England was large, that

in some parts it was dominant ; and its influence was whole-
some and strengthening. Dane and Angle, Dane and Saxon,

were near enough to each other to learn from one another, and
to profit by one another. They were near enough to be fused

into one whole by a much easier process than that which in

some parts of the island did in the end fuse together the Briton

and the Teuton. Still the Scandinavian infusion was but an
infusion into the already existing English mass. As we are

not a British people, but an English people with a certain

British infusion, so neither are we a Scandinavian people, but
an English people with a certain Scandinavian infusion.

One word about the Franks, whose fate at M. Du Chaillu's

hands is so oddly the same as that of the Saxons. According

to him, as some Suiones were mistaken for Saxons, which gave
rise to the error of looking on Saxons as a seafaring people, so

also some Suiones were mistaken for Franks, which gave rise

to the error of looking on Franks as a seafaring people. But
this last error, at all events, never led astray any one. The
Franks were not a seafaring people, nor [did any body ever

1 ' The Viking Age," vol. i. p,"20.

think that they were. The whole notion of seafaring Franks;
comes from two passages of Eumenios and Zosimos whieb
record a single exploit of certain Frankish prisoners, who seized
on some ships in the Euxine and amazed mankind by sailing

about the Mediterranean, doing much damage in Sicily, and
getting back to Francia by way of the Ocean. This single
voyage, wonderful as it was, is not quite the same thing as the
habitual harrying of the coasts of the Channel, and of the Ocean-
too, by Saxons in their own ships. And when Ammianus.
speaks of Franks and Saxons laying waste the Roman territory

by land and sea, the obvious meaning surely is that the Franks,

did it by land, and the Saxons by sea. But all things about
Franks are surely outdone by a single sentence of M. Du
Chaillu, standing alone with all the honors of a separate
paragraph.

' 'In the Bayeus tapestry, the followers of William the Con-
queror .were called Franci and they have always been recognized

as coming from the north."-

Further comment is needless. We decline to be brought from
the north by M. Du Chaillu, even more strongly than we decline

to be brought from the south by Mr. Seebohm: for Mr,
Seebohm does leave some scrap of 'separate national ^being to

the "Anglo-Saxon invaders" from the English land of middle
Germany; M. Du Chaillu takes away our last shreds; we are
mere impostors, Suiones falsely calling ourselves Saxones. But.

let us speculate what might happen if M. Du Chaillu's theory-

should ever fall into the hands of those statesmen and princes

of the Church who seem to have lately taken in hand the
nomenclature of that part of mankind whom plain men may
think it enough to call the English folk.' The other day one
eminent person enlarged of the glories of the "Anglo-Saxon
race, '

' while another enlarged instead on the glories of the
"British race." A third claimed the right of free discussion

for all "speakers of the British language." Let gallant little

Wales look out: there would seem to be some corner in its

twelve (or thirteen) counties in which free discussion is just

now not allowed. New names often take. In my youth the

"Anglo-Saxon race" was unheard of, and the "British race"
dates, I believe, only from the speech of last week, from
which I quote. Why should the Suiones, so long and so

unfairly cheated of their honor, not have their day at last?

Set forth with a good delivery, at the end of a fine rolling-

period, "the imperial instincts of the Suionic race" would be

as likely to draw forth a cheer as other phrases whose amount
of meaning is very much the same. When will men, statesmen

above all, learn that names are facts; that words, as expressing

things, are themselves things; that a confused nomenclatme
marks confusion of thought, failure to grasp the real nature of

things and the points of likeness and unlikeness between one

thing and another? Leaving, then, the Anglo-Saxon race and
the British race and the Suionic race, and the instincts,

imperial or otherwise, of any of them, this question of the

origin of our people, this great and abiding dispute whether we
are ourselves or somebody else,<^^t^gests one or two practical

thoughts. Here I rule no point of present controversy; I only

give some hints which may possibly help those who have to

rule such points.

There is an English folk, and there is a British Crown. The
English folk have homes: the British Crown has dominions.

But the homes of the English folk and the dominions of the

British Crown do not always mean the same thing. Here, by
the border stream of the Angle and the Saxon, we are at once

in one of the hoihes of the English folk and in one — and I

dare to think the noblest and the gi-eatest — of the dominions-
of the British Crown. If we pass to the banks of the Indus,

and Ganges, we are still within the dominions of the British

Crown, but we cannot say that we are any longer among the

homes of the English folk. Let us pass again to the banks of

the Potomac and the Susquehanna: there we have gone out of

^ See the speeches of the Earl of Rosebery. Cardinal Manning, and the Earl

of Carnarvon in the Times of Nov. 16, 1889. The qualification needful in all

such cases must of course be understood— '* if the speakers really said what
the reporters put into their mouths."
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the domic ions of the British Crown, but we have come back
again to the English folk in one of their chiefest homes. These

are but plain facts—plain as the sun at noonday. It is because

they are so plain, that mankind, above all orators and states-

men, will not understand them. Once more, let a man's
words set forth his thoughts, and let him shape his thoughts by
•the facts. That is all; but if this counsel of perfection be too

hard, it may be better to declaim about the "Suionic race"

than about the ' 'Anglo-Saxon race.
'

' It will lead fewer people

astray. Edward A. Freeman.

ELECTRICAL NEWS.

EDiNBTJEaH International Electrical Exhibition. — The
executive council decided to finally close the list of applications

for space on Jan. 15, when allotment was proceeded with. The
French, Italian, and Austrian exhibits are expected to be

specially fine, while India, China, and Japan will all be well

represented in the department devoted to general industries.

The railway machinery and appliances section promises well,

several of the leading railway companies having agreed to

exhibit; while among electrical exhibitors are Sir William
Thomson,W. H. Preece, Edison, the general post-office, Edison-

Swan, Laing, Wharton & Down, Anglo-American Brush,

Paterson & Cooper, United Electrical Engineering, King,

Brown & Co., Mavor & Coulson, Sir William Vavasour

(Limited), Elmore Copper Depositing Company, Thomson

-

Houston Welding Company, Newell Engine Company, Robey &
Co., Electric Traction Company, Ernest Scott & Co., Ronald

Scott, Woodhouse & Rawson, Butler, Jobson & Co., W. T.

Glover & Co., National Telephone Company, Consolidated

Telephone Construction Company, Col. Gouraud, Gent & Co.,

Exchange Telegraph Company, Eastern Telegraph Company.
The Decauville Company propose to show a narrow-gauge
railway in operation, but worked by electricity in lieu of

steam. The executive council have arranged with Immisch &
Co. for a ten-minutes' service of electric launches on the

Union Canal between Fountainbridge and the exhibition, which
will afford the public a novel and interesting mode of convey-

ance, and will probably constitute the first example of electric

navigation for general traffic. In addition to the British

electrical contingent, about one hundred and fifty electrical

exhibits are expected from France, where the government have

officially recognized the exliibitio'n, and considerable numbers
from other foreign countries. The financial prospects of the

exlribition are regarded by the finance committee as eminently

satisfactory, as, owing to the much larger sums obtained for

refreshment and other concessions above those received at the

former Edinburgh Exhibition of i'886, it is considered that the

whole cost of tlg^e buildings, grounds, and preparations will be

defrayed without drawing on the admission receipts at all,

whereas in 1886 no less than |110,000 had to be made up out

of admission receipts before any thing, was available wherewith

to meet working expenses. ^3 '

Frankfort Electeo-Technicai; Exhibition.—It is proposed

to hold at Frankfort- on-the-Main an international electro-

technical exhibition from June 1 to Oct 31 of the present year.

The exhibition will include all branches of the electrical science

and industry, but as a rule only those exhibits will be admitted

which show a decided' improvement on those of the last special

exhibitions at Mimich in 1882 and Vienna in 1883. The
exhibits will be divided into twelve great groups, commencing
with motors for electro-technical purposes, and ending with

electrical literature. Applications should be made before Jan.

15, and addressed to Mr. Leopold Sonnemann, editor of the

Frankfurter Zeitung, Frankfort -on-the-Main.

Me. A. W. PeaEson, for many years city editor of the 3Iom-
ing Bulletin, Norwich, Conn. , in addition to his regular work on

the Bulletin, will edit the entomological depai-tment of The

Observer, — a paper for all svho love the out-door world. The

Obsei-ver is published at Portland, Conn.

BOOK-REVIEWS.

Practical Marhm Surveyiivj. By Hakey Phelps. New York,
Wiley. 8°. |2.50.

The author of this work, who is an officer in the United
States Navy, elucidates, in a simple and straightforward

manner, all the points that usually arise in a marine survey,

omitting no essential det^l, and yet avoiding the confusion

produced by a multiplicity of explanations such as are too often

indulged in by writers who aim to be practical rather than

theoretical. The instructions given in the book are practical

in the true sense of the word; that is, they show the student

how theories are utilized in actual practice.

This work was specially prepared for use at the Naval
Academy at Annapolis, where the need of such a text-book

had been felt for several years by officers engaged in teaching

marine surveying. The author, having been engaged exclu-

sively in surveying work for some six years previous to his

assignment to duty at the Naval Academy, was requested by
the head of the department of astronomy, navigation, and
surveying, to prepare a text-book on the subject of marine
surveying to take the place of the one then in use. This

volume is the result, and it will without doubt prove valuable

not only to students at the academy, but also to others pursuing

the same line of study. The methods described and explained

in the work have been used in actual practice, with few excep-

tions, and have been "found to give satisfactory results.

The author acknowledges his indebtedness to Lieut-Com-
mander Asa Walker, U. S. N., who specially prepared the

chapter on projection; and to Wharton's "Hydrographic Sur-

veying," whence he takes the method of platting angles by
means of chords. The book contains numerous illustrations

and diagrams, including two excellent photo-engravings of the

sounding-machine on the United States steamer "Ranger," in

the chapter on sounding with wire.

Practical Hints for the Teachers of Public Schools. By George
HowLAND. (International Education Series.) New York,

Appleton. 16°.

The several chapters of this work were originally a series of

lectures delivered by the author as superintendent of schools

in Chicago. They are, as their name indicates, of a purely

practical character, with only incidental references to educa-

tional theories, and they have been prepared with the special

object of assisting teachers in their every-day work. The chief

fault of the book is its desultory character, there being little

attempt at an orderly development of the thought ; but it is

animated by an excellent spirit, and conveys many hints and

suggestions that can hardly fail to be useful to bright and

progressive teachers. Mr. Howland, we are glad to note, is

not so excessively fond of mere method and professional train-

ing as some enthusiasts are, but insists more on the character

of the teacher and the spirit with which she pursues her work.

He remarks that "methods are not for their own sake—they

are but means to an end;" and, again, that "the purpose of

the public school, as seen in its origin and history, is intellec-

tual culture, and those methods only can have a strong and

lasting hold on the public mind which best promote this."

He has some interesting remarks on school government and

discipline, as to which he leans toward leniency rather than

severity. He discusses the question of moral instruction in the

public schools, which has been so much talked of lately, and

shows very clearly that the schools exert a powerful influence

on the character and conduct of the pupils, apart from any

specific moral instruction. Indeed he speaks slightingly of

such instruction, when given in a formal manner, and maintains

that morals are best taught by the example of the teacher,

the requirements of the lessons, and the social life of the school.

Besides these more general topics, Mr. Howland touches on a

multitude of points in teaching and school management,

showing a thorough knowledge of his subject and a lively interest

in it. His book is one that teachers especially will like to

read.
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AMONG THE PUBLISHERS.

In the February Atlantic the Bering Sea question is dis-

cussed by Charles B. Elliott; and Mr. K. Kaneko, the head of

the Japanese commission which has been visiting various coun-

ti-ies to compare their legislative assemblies, in order to establish

a Japanese parliament, has a paper on ' 'An Outline of the Japan-

ese Constitution.
'

' The article which will arouse the most dis-

cussion is by Gen. Francis Walker, about Mr. Bellamy and the

new Nationalist party. There are four articles devoted to recent

books on political and historical subjects.

— Messrs. J. B. Lippincott Company publish immediately the

long-looked for book concerning Henry M. Stanley and his rescue

of Emin Pacha. This work, entitled "Stanley's Emin Pacha

Expedition, '

' will be entirely authentic in every particular, as

it is compiled from Stanley's own letters to the president of the

society which was mainly instrumental in sending him on the

journey. The book contains about four hundi-ed pages, together

with numerous illusti'ations and maps.

— Public Opinion has issued No. 3 group of '

' Representative

Moulders of Public Opinion. '

' The first two contain porti-aits of

the editoi-s of daily papers. Tlie third is confined to the weeklies

and monthlies, of which the following is a list: E. L. Godkin

of the Nation; H. Clay Trumbull of the Philadelphia Sunday
School Times ; A. E. Winship of the Boston Journal of Educa-

tion; Prof. W. J. Youmans of the Popular Science Monthly;

Heiu-y C. Bowen of the Independent; Mrs. Martha J. Lamb of

the Magazine of American History ; Rev Edward Bright of The

Examiner, New York; J. N. Hallock, Christian at Work, New
York; Rev. A. E. Dunning, The Congregationalist, Boston;

Rev. C. W. Leffingwell, Tlie Living Church, Chicago; F. M.

Somers, Current Literature, New York; Rev. Samuel J. Bar-

rows, The Christian Register, Boston ; F. M. Hexamer, American

Agriculturist, New York; George William Curtis, Harper's

Weelcly ; Rev. Charles Parkhurst, Zion's Herald, Boston; Rev.

Lyman Abbott, Christian Union, New York ; William H. Hills,

The Writer, Boston; Joseph Keppler, Puek; Rev. Jolm Talbot

Smith, The Catholic Review, New York ; Rev. O. P. Fitzgerald,

Christian Advocate, Nashville, Tenn. ; R. H. Edmonds, Manu-
facturer' s Record, Baltimore; David M. Stone, Journal of Com-
merce, New York; Albert C. Stevens, Bradstreets, New York;

Rev. Simeon Gilbert, The Advance, Chicago ; Richard H. Clarke,

Catholic Quarterly, New York; T. C. Martin, The Electrical

World, New York; Joseph B. Gilder, The Critic; Rev. J. W.
Mendenliall, Methodist Review, New York ; W. J. Ai-kell, Judge,

. New York; L. S. Metcalf, The Forum; B,. W. Gilder, The Cen-

tury Magazine; E. L. Burlingame, Seribner's Magazine; Lloyd

Bryce, North American Review; Allan Forman, The Journalist,

New York; John A. Mitchell, Life, New York; E. H. Talbott,

The Raihvay Age, Chicago; William H. Park, Banker's Monthly,

Chicago; Howard M. Jenkins, The American, Philadelphia;

John Boyle O'Reilly, The Pilot, Boston; Rev. A. T Pierson,

Missionary Review of the World, Philadelphia; DeWitt J. Selig-

man. The Epoch, New York ; Rev. Wendell Prime, The Observer,

New York; N. D. C. Hodges, Science, New York; Charles W.
Price, Electrical Review, New York; Rev. I. K. Funk, Voice,

New York ; and Rev. David H. Moore, Western Christian Advo-

cate, Cincinnati.

LETTERS TO THE EDITOR.

An Insect Destructive to Wheat.

On p. 41, No 363, of Science, you tell that "an insect

destructive to wheat, but previously unknown in this country,

has appeared in considerable numbers in the Cornell University

farm at Ithaca." We beg to say that so long as thirty -five to

forty years ago, and probably longer, an insect similar in

appearance and behavior to the foregoing was common in the

wheat-fields of middle Tennessee, though we never knew them
to be sufficiently numerous to seriously reduce the yield of

grain. That it was the same insect, we have no doubt.

Q. C. Smith.
Austin, Tex., Jan. 22.

The Fiske Range-Finder.

In Science of Jan. 24 there is a full and comprehensive descrip-

tion of the Fiske range-finder, which, although interesting and
very ingenious in regard to its electrical arrangement, is not so

clear in its mathematical principles. I refer particularly to Fig.

4, p. 59. The error being so apparent, it cannot be conceived

that the inventor has overlooked it, and I write more in a spirit

of inquiry than of criticism.

Let the continuous lines in the following figure represent the

essential conditions of Fig. 4, p. 59. Moving the index along

the scale mn, op (Fig. 6, p. 59) , a distance corresponding to the

angle DAE, the bridge becomes balanced, and the reading will

give the distance AT. Now let us suppose that from the position

T, the object moves to T', AT' being equal to AT. The resulting

diagram is indicated in broken- lines. Moving the sliding index

along the scale mn, op, as before, a distance corresponding to the

angle XAY, the bridge is balanced, and the reading of the

scale will indicate the distance AT' ; but this reading will by no

means be the same as that obtained when the object was at T,

because the angle XAY is smaller than DAE. In other words, it

is impossible to construct a scale giving true distances of objects

from A in terms of the angle DAE, unless we impose as a con-

dition that one of the sight lines shall make a fixed and constant

angle with the base.

The angle DAE will vary for different positions of the point

T, in a circumference drawn with A as a centi-e and AT as a

radius, having its maximum value when the triangle ATB is

isosceles, and becoming O when T is in a rectilineal prolongation

of the base. Thos. L. Casey.

New York, Jan. 27.

INDUSTRIAL NOTES.

The Anglo-American Storage-Battery.

A FORM of storage-battery invented by Mi-. Charles Sorley, and
manufactured by the Anglo-American Storage Battery Company
of this city, is shown in Figs. 1 and 3. In the construction of

the cell, the object aimed at by the inventor is to get as large an
amount of active material as possible, with a correspondingly

large conducting and contact surface. With a view to attaining

this object, the plates of the cell are consti'ucted as sho-svn in

Trig. 1, being built up of strips of lead bent into convolutions, as

shown, and secured together so as to form a plate. The thick-

ness of the plate, of course, depends upon the width of the strips.

All the plates of the same sign are connected by means of the

projecting ends of the lead sti'ips, as shown in Fig. 1. The
plates are separated and supjiorted by insulating strips, and
bound together by insulating rods, which pass through the centre

of the plates. The complete cell is shown in Fig. 2.

A battery of these storage-cells has been in constant use in

the Schermerhorn building in this city since May 30, 1889. Of

this battery the superintendent of the building reports as follows

:

' 'In every respect it has exceeded the claims made for it, and is



January 31, 1890.] SCIENCE.
saving us two and a half hours' running of engine and dynamo
each day, half a ton of coal each week, and our gas bill is re-

duced proportionate to the number of lights we are wired for.

We have never had the slightest trouble with it, and we have

only when running ; now the dynamo runs only seven and a half
hours each day, furnishing light the whole twenty-four hours
where required.

Among the claims made for these cells are their high eflS-

ciency, yielding ninety to ninety-two per cent of the current put
into them; their freedom from buckling or breaking, owing to

I ! ^ J -Ml

Fig. 1.

taken from it its rated capacity every night for the past thirty-

three nights, and on Sundays from thirty-three and a third to

fifty per cent in excess.
'

' Fonnerly, before the battery was put

in, the dynamo ran ten hours daily, furnishing light, of course,

their peculiar construction; economy in use, as they can be

charged in a comparatively short time; their capacity, giving

about five hours and a half ampere hours per pound weight

;

simplicity of service, not requiring an expert electrician to

superintend them; and, lastly, their long life. These batteries

are now in use in many parts of the country.

scon's
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DOES CURE

In its First Stages.

He sure you get the genuine.

A New Method of Treating Disease.

HOSPITAL REMEDIES.

What are they ? There is a new departure in

the treatment of disease. It consists in the

collection of the specifics used by noted special-

ists ofEurope and America, and bringing them

within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indigestion, stomach and liver troubles only,

was obtained and prepared. The treatment of

other physicians celebrated for curing catarrh

was procured, and so on till these incomparable

cures now include disease of the lungs, kidneys,

female weakness, rheumatism and nervous de-

bility.

This new method of " one remedy for one

disease " must appeal to the common sense of

all sufferers, many of whom have experienced

the ill effects, and thoroughly realize the ab-

surdity of the claims of Patent Medicines which

are guaranteed to cure every ill out of a single

bottle, and the use of which, as statistics prove,

has I uined more stomachs than alcohol. A cir-

cular describing these new remedies is sent free

on receipt of stamp to pay postage by Hospital
Remedy Company, Toronto, Canada, sole pro-

prietors.

Mineral Lands.

MANGANESE DEPOSITS. —A rich de-

post of Manganese is for sale. Apply to H.

N., care of Science, 47 Lafayette Place, New
York.

GOLD-BEARING QUARTZ VEINS.—
Any one wishing to engage in gold mining will

learn of a newly discovered vein by applying to

H N., care of Science, 47 Lafayette Place, New
York.

RED SLATE. — A valuable deposit of red

slate for sale. Apply to H. N., care of Science,

47 Lafayette Place, New York.

AYOUNG MAN can have lucrative engage-
ment, not only a fixed salary, but accord-

ing to his work accomplished in travelling for

Science. A personal interview invited.

N. D. C. HODGES,
47 Lafayette Place, New York.

Readers of Science
Corresponding luitli, or visiting Adver

Users will confer a greatfavor by mentior.-

ing the paper.
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Natural Science Association of Staten

Island.

Jan. 9.—The building fund coniiaittee

reported that the public appeal, heretofore

adopted, had been printed and distributed

to all members, to the press of the county,

and to about two hundred prominent citi-

zens in all parts of the island. Mr. Thos.

Craig showed specimens of Staten Island

pond-life under the microscope. Among
the objects shown were Ainceba proteiis and
Protococcus viridis. The latter organism is

the cause of the green coating on the trees,

stones and fences, which has atti-acted so

much attention lately, especially in New
York, where some persons have tried to

connect it with the prevailing epidemic
of influenza or '

' gTip.
'

' Dr. Britton

showed seeds of native orchids {Corallorhiza

odontorhiza and C. multiflora) under the

microscope, and explained their differ-

ences of appearance and sti-ucture. Mr.
Arthur Hollick presented specimens of

Draba verna in full bloom, collected at

Tottenville, Dec. 30, at which date the
fields in places where white with it. Skunk
cabbages were in full bloom in abundance
in many of the swamps at the same place.

Ml-. Hollick also showed fossil leaves in

clay ironstone from the shore at Totten-

ville. The specimens were part of a re-

cent rich find, resulting in adding many
new species of the local fossil flora, which
will be studied and reported upon at some
time in the future.

Exchanges
[Free ofcharge to all, if ofsatisfactory character.

Address N. D. C. Hodges, 47 Lafayette Place, New
york.l

Wanted.—Marine univalves of the west coast, from U.
S. line southward, and fr.im Pacific Islands, offered; ex-
change from a general collection. — F. C. Browne, Fram-
ingham, Mass., Box 50.

D. E. Willard, Curator of the Museum, Albion Acad-
emy, Albion. Wis , will answer all his correspondence as
soon as possible. Sickness and death in the family, with
many other matters, have prevented his answering as
promptly as he should have done.

I will give 100 good arrow heads for a fine pair of wild
cattle horns at least two feet long. If you have shorter
or other horns write me, and also how many arrow heads
you want for them. I will also exchange shells, minerals
and arrows. W. F. Lerch, 308 East 4th St , Davenport,

I wish to purchase Vol. 7 of the /I merican Chemical
Journal, either bound or unbound. State price. Ad-
dress, Wm. L, Dudley, Vanderbilt University, Nashville,
Tenn
A few duplicates of Murex radix, M. ramosiis, M.

b'-andaris. Cassis ru/a. Harpa ventricosa, Oliva'tri-
atula, O. reticularis, Chlorostoina funebrale, Cyprcea
caput serpent is, C. lynx, Lottia gigantea, Acmola
patina, Chama spinasa, and some thirty other species,
for exchange for shells not in our collection. List on ap-
plication. — Curator Museum, Polytechnic Society, Lou-
isville, Ky.

Photographs and Stereoscopic views of Aborigines of
any country, and fine landscapes,etc.,wanted in exchange
for mineials and fossils. — L. L. Lewis, Copenhagen,
New York.

Droysen's A Igemeiner Histaricher Hand-atlas (Leip-
zig, 1886,) for scientific books - these published in the
International Scientific Series preferred —James H
Stoller, Schenectady, N.Y.
Astronomical works and reports wanted in exchange or

to buy. Reports of observations on the planet Neptune
and its satellite specially desired. — Edmund J. Sheri-
dan, B.A., 295 Adelphi St., Brooklyn, N.Y.

I would like to correspond with any person having
Tryon's " Structural and Systematic Conchology " to
dispose of. I wish also to obtain State or U.S. Reports
on Geology. Conchology, and Archaiology. I will ex-
change classified specimens or pay cash. Also wanted a
copy of MacFarlane's " Geologists' Traveling Hand-Book
and Geological Railway Guide." — D. E. Willard, Cura-
tor of Museum, Albion Academy, Albion, Wis.

Morris's "British Butterflies," Morris's "Nests and
Eggs of British Birds," Bree's "Birds of Europe" (al

colored plates), and other natural history, in exchange
for Shakesperiana

; either books, pamphlets, engravings
or cuttings. — J. D. Barnett, Box 73s, Stratford, Canada'

I have Anodonta opalina (Weatherby), and many
other species of shells from the noted Koshkonong Lake
and vicinity, also from Western New York, and fossils
from the Marccllus sha'e of New York, which I would be
glad to exchange for specimens of sci-^ntific value of any
kind. 1 would also like to correspond with persons inter-
ested in the collection, sale, or exchange of Indian relics.-
D. E. Willard, Albion Academy, Albion, Wis.

Will exchange " Princeton Review " for 1883, Hu,gh
Miller's works on geology and other scientific works, for
back numbeisof " The Auk," " American Naturalist."
or other scientific periodicals or books. Write.— I. M.
Keck, Chardon, Ohio.

Shells and curiosities for marine shells, curiosities or
minerals address W. F. Lerch, No. 308 East Fourth St.,
Davenport, Iowa.

I want to correspond and exchange with a collector of
beetles in Texas or Florida. — Wm, D. Richardson,
P.O. Box 223, Fredericksburg, Virginia.

A collection of fifty unclassified shells for the best offer
in bird skins ; also skins of California birds for those of
birds of other localities. Address Th. E. Slevin 2415
Sacramento St., San trancisco, Cal.

I have forty varieties of birds' eggs, side blown, first
class, in sets, with full data, which I will exchange for
books, scientific journals, shells, and curios. Write me,
stating what you have to offer. — Dr. W. S. Strodf,
Bernadotte, Fulton County, III.
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A Usefnl and Handsome Present.

CATARRH.
Catarrhal Deafness—Hay Fever.

A NEW HOME TREATMENT.

Sufferers are not generally aware that these
diseases are contagious, or that ihey are due to
the presence of living parasites in the lining
membrane of the no^e and eustachian tubes.
Microscopic research, however, has proved this

to be a fact, and the result of this discovery is

that a simple remedy has been formulated where-
by catarrh, catarrhal deafness and hay fever are
permanently cured in from one to three simple
applications made at home by the patient once
in two weeks.

N.B.—This treatment is not a snuff or an
ointment

; both have been discarded by repu-
table physicians as injurious. A pamphlet ex-
plaining this new treatment is sent free on
receipt of stamp to pay postage, by A. H. Dix-
on & Son, 337 and 339 West King Street.
Toronto, Canada.

—

Christian Advocate.

Sufferers from Catarrhal troubles should care-
fully read the above.

ENLARGED AND IMPROVED.

THE WEEK:
A Canadian Journal ofPolitics, Literature, Science

and Arts.

PUBLISHED EVERY FRIDAY.

$3.00 per Year. Ji.oo for Four Months.

C. BLACKETT ROSINSON, Publisher,

5 Jordan St., Toronto.

Warranted :4 karat gold and to give perfect satia-
faction—Is pronouQoed by hundreds of pleased cus-
tomers to be the b 'St fountaio pen In the market
because it is always ready. Writes freely and
never gets out of order. Sent by mail prepaid for
$1.50, $2.00, and $2.50 each, according to size.

JOHN S. HULIN,
M'l'g- Stationer, Steam Printer,
and Dealer in Useful Office Specialties, and Labor
Saving Devices for Accountants. Publisher of all
of the celebrated Pictures of the Rebellion, from
paintings by James E. Taylor. Agency for the
Edison Mimeograph.

Send stamp for illustrated catalogue.

No. 369 BRO VDWAY, New York.
TheHulin Diary CALEND.iR for 1890, with wire

frame complete, sent by mall prepaid tor 30 cents.

Wedding invitations and visiting cards en-
graved to order.—The very best quality of work
guaranteed.

The Lirges*, Handsomest, an! Most Complete
Account^Book Manufactory aud Printing Establish-
ment for Fine Commercial Work In New York City

RUPTURE
cured in stipulated time.

NO DELAY FROM WORK. NO OPERATION.
Call or send stamp for circular and reference of those

cured. We have on hand over 300 styles of trusses, from
Si up. and suspensories of all kinds. Orders filled by
mail or express to any part of the United Stales.

C. A. M. BURNHAVI, M.D.,
138 Clinton Place, New York.

ANY OF
Prof. A. MELVILLE BELL'S WORKS

—ON—
Elocution — Visible Speech —

Principles of Speech—Faults
of Speech— Phonetics—Line
Writing — World - English,
etc.,

SUPPLIED BY

N. D. C. HODGES,
47 Lafayette Place, N.Y.
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SCIENCE CLUBBING RATES.

ing

10^ DISCOUNT.
will allow the above discount t

Tiber to Science who will send
for periodicals exceeding Sio,

ach at its full price.

Agricultural Science
American A,<;riculturist ;•.••
American Architect and Buildin

Imperial edition 4 .

.

Gelatine "
Regular "

American Garden
American Journal of Philology.
American Machinist

Andove
Atlantic
Babyho
Bradstn

Na

Building (weekly)
Carpentry and Building..

Century iMagazine
Chautauquan, The

Cosmopolitan, The

alEng

Eclectic Jlagazine.
Edinburgh Review
Electric Age
Electrical World
Electrician and Ele
Electrical Review
Engineering and Mining Journal
English Illustrated Magazine
Forest and Stream
Forum. 1 he
Garden and Forest
Harper's Bazar
Harper's Magazine
Harper's Weekly '.

Harper's Young People
Illustrated London News (Amer. reprint).

Independent, The
Iron Age (weekly)
Journal of Philology (Eng.)

Judge
L'Art
Life-
Lippincott's Magazine.

.

Littell's Living Age
London Quarterly
Macmillan's Magazine .

Magazine of American '.

Medical and Surgical Jo
Mechanical Engrneer...
Metalworker
Microscope, The
ISfati

1 Revi<North An
Outing
Overland Monthly
Political Science Quarterly..
Popular Science Monthly. ..

.

Popular Science News
Portfolio, The
Practitioner
Public Opinion
Puck
Puck(German)
Quarterly Review (London).

.

Queries
St. Nlchola

tific An
Supple
Architect and Bui

Scribner's Magazine.
TcvasSiftings.
Trained Nurs-

J. GRUNOW
621 Sixth Avenue

Established 1832

Microscope Stands,

Oil Immersion Object-

ives and Abbe Con-

densers for Bacteria

and Histological work,

of Objectives, Camera

Lucida and other ac-

cessory apparatus,
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COTTON DRESS FABRICS.

"ANDERSON'S"

CELEBRATED ZEPHYRS.
PLAIDS, STRIPES, CHECKS

ajid BOURETTE effects, sliowingi
great novelty in the SPRINO
STYLES of this celebrated fabric.

"FRERES KOECHUN'S"
PRINTED SATINS.

JotcoidwciU CAj> ]^tb 6t.

NEW YOKK.

GlorJosa in New Styles.

We announce the arrival of our importations of

Gloriosafor 1890.

This lustrous and durable fabric is now on ex-

hibition in entirely new shades and patterns, and

in first quality only,

Other silk and wool Fabrics for Spring will

also be displayed; among them Silk Warp Mo-

hair and Corded Bengaline in large variety.

JAMES McCHEEEY & CO.

BROADWAY AND ELEVENTH STREET,

NEW YORK.

CALIFORNIA SPECIMENS. SEND
TEN CENTS for a price list and beauti-

ful sample on card. Bird-bkins, eggs, minerals,

plants, shells, etc. Address, A. C. Sullivan,

1154 14th Street, San Diego, California.

1^^

fiVlS IN THE WORLD. £(i%

^(iOLDJIEpAL^

Used by thousands of first-class

pchinlts and by such manufact-
IS Pullman Palace Car Co.,

I A, Hamlin Organ and Piano
X., &c.

Repairs Everything.
Ilssucce^ has brought a lot of

itora copying ua in every way
ble. Remec^.ber that THE
k GENUIXELePace'a Liquid
13 manufactured solely by the

RUSSIA CEMENT CO.
GLOUCESTER, MASS.

Send 10c. aod dealers' card who
Block, for S:

Pnysical Apparatus.

Electrical Apparatus-

Chemical Apparatus.

For Schools and Colleges.

Write for Estimates.

JAMES W. QUEEN & CO.,

924 Chestnut St., Philadelphia.

IMPROVED OIL LIGHT

MAGIC LANTERNS.
A^sa Lime and Elect'ic Light Apparatus^ and

mechanical, plain, and fine colored views.

J. B. COLT & CO., Manufacturers,

No 16 Beekman Street, New York.

MINERALS. Our stock is verj' complete in

fine Cabinet specimens for
cheaper specimens for the be-

ginner and the student. We also make a specialty of
minera'sby weighc for Blowpipe Analysis We have re-
cently received fine specimens of Drusy Quartz on Chrys-
ocolla, from Globe, Arizona

; Malachite and Aznrte,
Bisb'ie, Ariz ; Lettsomite. very rare. Ariz.; Millerite,
Antwerp, N.Y. ; modified Quartz crj'stals, Alexander
Co., N.C. ; etc , etc. Complete Catalogue free.

GEO. L. ENGLISH & CO., Dealers in Mineral:;.
1512 Chestnut St., I'hiladelphia, Pa

E &H.T ANTHONY & CO.
5gr Broadway, N.Y.

Manufacturers and Importers ot

^
PHOTOGRAPHIC INSTRUMENTS,

B Apparatus and Supplies of every
gdescription. Sole proprietors of

Jthe Patent Detective, Fairy Nov-
^el, and Bicycle Cameras, and the
'11 Celebrated Stanley Dry Plates

.

Amateur Outfits in great variety, from $9.00 upward.

Send for Catalogue or call and examine. ^T'More
han 40 years established in this line of business.

CHANCE FOR ALL
To Enjoy a Cup of Perfect
Tea. A TRIAL ORDER of .'W
pounds of Fine Tea, either Oolong. Ja-
pan, Imperial, Gunpowder. Young Hy-
son, Mixed. English Ereaiifast or Sun
Sun Chop, sent by mail on receipt of

S2.00. Be particularand state what Icind
of Tea you want. Greatest ind
everofltrei

brated Teas, CofTees and Eaujni
lars address THE QHEAT AMEE.ICAN TEA CO.
P. O. Box 289. 31 and 33 Vesey St., New York.

WALKER PRIZES IN NATURAL HISTORY.
Ttie Boston Society of Natural History offers a iirst

prize of from S6o to Sroo. and a second prize cf S50, for
the best memoir, in English, on one of the following sub-
jects : I. Oa the Adaptive Resemblances of Plants in
Different Natural Orders. 2. On the Processes Involved
in the Production of Soils. Memoirs must be handerl to
the Secretary before April 15th. i8go. Prizes will not be
awarded unless the papers are deemed of adequate merit.
For further particulars apply to

T. WALTER FEWKES, Secretarj-.
Boston, Mass., Dec. iSth, 1880.

One Thousand Dollar Prize !

THE A5IERICAN SEC0L.\R UNION offer a prize
of ONE THOUS.\ND DOLLARS for the best essay,
treatise, or manual, to aid teichers In our Public
Schools lu lustructlug children in the purest prin-
ciples of morality -without Inculcating religious doc-
trines. For particulars apply to B. B. WESTBROOE,
Philadelphia, Nov. 1889. 170T oxford St.

Readers of Science
Cor esponding with or visiting Advertisers,

willconfer a greatfavor b v mentioning this paper.

TWENTY-EIGHT MILLIONS OF

DOLLARS and over is the value given

the Collector of Customs for the com-

merce of the Port of Superior, Wis.,

for 1889. In 1888 the valuation was

less than ten millions of dollars.

WEST SUPERIOR, Wis.,
is a four-year-old city of 10,000 people,

at the extreme west eud of Lake Su-

perior. Its population has more than

doubled in 1889. Joaquin Miller be-

lieves it is destined to outstri]] Chicago

in growth, and will rank with New
York as a commercial, financial and

manufacturing center. It is worth in-

vestigation if half of this is so; for in-

vestors in real estate and mortgage

loans can realize large profits in such

growing towns. Information regard-

ing West Sui^erior and vicinity will be

gladly given by

JAMES W. GREENE,
West Superior, Wis.

He refers by permission to the Editor

of Science.

H. Wiinderlich & Co.,

868 BROADWAY,
NEW YORK,

Invite special attention to their latest

importations of Modern Etchings, En-
gravings, Brown's Carbon Photographs
and Watercolor Paintings, also to their

large collection of Rare English Mezzo-
tints, P'ancy Subjects by Bartolozzi,

old Line Engravings, and Original

Works by Rembrandt, Durer, and other

old masters.

Old and Rare Books.

Back numbers Atlantic, Ceutuiy, Harper,

and Scribner, lo cents per copy, otlier maga-

zines equally low. Send for a catalogue.

A. S. CLARK,
Bookseller,

34 Park Row, New York City.

)ACK NUMBERS and complete sets of leading Mag-
) azines. Rates low. AM. MAG. EXCHANGE,

.Schoharie, N.Y.
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INSTANTANEOUS PHOTOGRAPHY.

It is a psychological peculiarity of our eye to retain an

impression for some time after its source has ceased to exist:

thus, if a piece of glowing coal is quickly swimg aroimd in a

dark room, the eye perceives a circle of light. This is a proof

It is only by meins of photographic apparatus that any single

and separate phase of motion can be seized and rendered

visible to the eye. Thus it becomes apparent that photography

enlarges the power of vision to an extent which is truly

wonderful

.

Of course, the sensitiveness of the photographic plate sur-

INSTANTANEOUS PHOTOGRAPHS OF AN ATHLETE THROWING A JAVELIN.

that the eye at a given moment does not see the glowing coal

at the place where it happens to be, but that the impression of

light of the previous position continues to prevail, thus giving

us a composite picture consisting of separate and successive

impressions. The same occurs in observing an animal in

motion, when the impression we receive is composed of the

momentary as well as the immediately preceding positions.

passing that of the human eye so many times, it was quite

natural that the very first pictures made of men or animals in

motion showed many new positions which the eye had never

before been able to perceive, and artists as well as scientists

at once began to make use of photography for the purpose of

studying the phases of rapid animal motion. Prominent in

this field of investigation is Mr. Ottomar Anschuetz of Lissa,
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Prussia, who has taken thousands of pictures of flying birds,

running horses, jumping men, etc., all admirable for their

perfect ' 'technique,
'

' and for the great artistic tact and scientific

skill with which the moments of exposure had been chosen. In

these pictures the characteristic positions peculiar to different

motions are well presented. Many of them at first appear abso-

walking man, as many views as possible in equal intervals o

time, and he succeeded admirably in his undertaking. He was

able to observe in this manner even the fastest motion, for

instance, the hurdle-jump of a racing horse, which occupiee

only seventy-two one-hundred ths of a second, and in this short-

time made twenty-four pictures of the different positions Id-

instantaneous PHOTOGRAPHS OP AN ATHLETE THROWING A JAVELIN.

lutely unuatural, because the eye has never been able to observe

them.

These pictures produced rich and important material for the

study of motion, but Mr. Anschuetz succeeded in making his ex-

periments more valuable by obtaining whole series of pictures

giving the different phases of motion. He made it his object

to get of one period of motion, for instance, of the step of a

equal intervals. A dozen pictures showing the different phases

of position assumed by an athlete in throwing a javelin,

reproduced from instantaneous photographs taken by Sir.

Anschuetz, are given on this and the preceding pages.

Mr. Anschuetz next constructed an apparatus which he called

the electric tachyscope, in which he was financially assisted by

the German Government. In this instrument the series o
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pictures is put on a circular glass plate, which is rapidly

turned round its axis: and, whenever a picture appears before

the eye of the observer, it is lit up by an electric spark. By
this means the natural motion of the object is reproduced with

a degree of truth and accuracy that is absolutely bewildering.

Looking thus at the representation of a man on a galloping horse,

every single movement of horse and rider can be followed. Not
only do the legs of the horse move according to the gait, but

one sees the dust rise, the horse's mane and tail fly, and the

nostrils extend. The rider is jerked in his saddle, he urges

his horse, pulls the curb-chain, and moTes back his leg to

apply the spur, etc. Each series in this apparatus represents a

bit of life — not a life-like picture, but life itself — with

amazing naturalness and truth. One of these tachyscopes, and

many notable examples of Mr. Anschuetz's work, have been

brought to this country, and are now on exhibition at the show-

rooms of the United States Photographic Supply Co.npany on

Fourteenth Street, this city.

SOME FOOD SUBSTITUTES AND ADULTERANTS.'

Mr. President, Ladies and Gentlemen,—In his address be-

fore this society last year, our late president, Dr. J. H. Kidder,

presented the subject of air as one of the '

' two necessities of life

which, '

' he said, '

' are absolute,
'

' and '

' which we" cannot live

without;"' namely, "food (including water) and air." It is

more especially to a certain class of foods, whose increasing con-

sumption and sale have of late years attracted public notice, that

I wish to call your attention this evening ; namely, that of cheap

.and wholesome food substitutes, which are also frequently used

AS food adulterants.

Our bodies are like a furnace, and require fuel and air to sus-

tain the heat of combustion by the constant renewal of fresh

material and the elimination of the waste products. The form,

whether solid or liquid, of animal or vegetable origin, in which
we supply this fuel, depends largely on local circumstances,

climate, education, etc. ; and, as long as the food employed

goes to furnish the proper amount of fuel material for the main-
tenance of the body temperature, life is sustained.

The extent of the consumption of any new food will evidently

depend on how it fulfils this requirement as a fuel, and by its

pleasing appearance, its palatability, its capacity to appease hun-
ger, its wholesomeness, and its relative cheapness, atti-aots public

attention. If the new food is a manufactured product, its cheap-

ness will depend upon the possibility of its pi'oduction on a large

scale from relatively cheap materials.

From want of reliable information in regard to the materials

employed in most new food products, there is a general feeling

of uncertainty and insecurity on the subject. People, as a rule,

imagine that any substance used as an adulterant of, or a substi-

tute for, a food product is to be avoided as itself being injurious

to health ; and when they hear that a certain food is adulterated,

or is a food substitute, there is immediately a prejudice excited

against the article, which it takes time and familiarity to allay.

A moment' s reflection ought to show that it would be directly

contrary to the food manufacturer's interest to add to, or substi-

tute any thing for, a food product which would cause injurious

symptoms, as in that case his means of gain would be cut off by
the refusal of consumers to buy his product. It is true that the

unscrupulous manufacturer or dealer does not hesitate to cheat

his customer in the interest of his own pecuniary profit and gain,

but he does not want to poison him. Where, thi-ough careless-

ness or ignorance, injurious substances, such as the arsenic,

copper, aniline, and other metallic and oi'ganic poisonous salts

sometimes used for artificial colors, are added to foods, their

presence is promptly revealed by the dangerous symptoms which
they call forth in the consumer. About a year ago the case of

the Philadelphia bakers, who added clu-omate of lead to color

some of their cakes, and thus caused the death of several persons,

and serious illness in nearly every one who ate any of these

products, will be recalled by many present.

1 Annual address of the retiring president, Mr. Edgar Richards, delivered
Jan. 23, 1890, before the Chemical Society of Washington.

The great majority of substances used for food adulterants or

substitutes consist of cheap and harmless substances, which are

not injurious to health, as the following list of those most com-
monly met with in the principal food products will show. This

list has been compiled from the reports of the State boards of

health, the returns of the British Inland Revenue Department,

the reports of the British Local Government Board, and those of

the Paris Municipal Laboratory.

Table I.

Food Products and their Chief Adulterants.

FOOD PRODDCT.

Milk Water, removal of cream, addition of oleo-oil or
lard to skimmed milk.

Butter Water, salt, foreign fats, artificial coloring-mat-
ter.

Cheese
I

Lard, oleo-oil, cottonseed-oil.

Olive-oil' I Cottonseed and other vegetable oils.

Beer.. Artificial glucose, malt and hop substitutes, sodi-
um bicarbonate, salt, antiseptics.

Sirup . . .• Artificial glucose.

Honey Artificial glucose, cane-sugar.

Confectionery Artificial glucose, starch, artificial essences, pol-
I

sonous pigments, terra alba, gypsum.

WineS; liquors Water, spirits, artificial coloring-matter, fictitious
imitations, aromatic ethers, burnt sugar, anti-
septics.

Vinegar i Water, other mineral or organic acid.

Flour, bread Other meals, alum.

Baker's chemicals' Starch, alum.

Spices' Flour, starches of various kinds, turmeric.

Cocoa and chocolate Sugar, starch, flour.

Coffee' Chiccory, peas, beans, rye, com, wheat, coloring-
matter.

Tea I Exhausted tea-leaves, foreign leaves, tannin, in-
digo, Prussian blue, turmeric, gypsum, soap-
stone, sand.

Canned goods' Metallic poisons.

Pickles I Salts of copper.

' For list of adulterated brands see Report of the Commissioner of Internal
Revenue, 1889, pp. 181-184.

"Water.

Ordinary potable water is not generally considered either ex-

ternally or internally "injurious to health," yet it is probably

the most common adulterant used. We find, indeed, in the

Canadian "Adulteration Act, " that "if water has been added"
to milk, ' 'it shall be deemed to have been adulterated in a man-
ner injurious to health' ' (Section 15) . The watering of milk is

everywhere recognized as not only a fraud, but also a grave mis-

demeanor, if not actually a crime. Tliis is the food on which
the whole population under one year old is fed ; and, where the

mother cannot supply the proper nourishment for the child, she

must depend for its bringing-up on cow's or other milk. It is

self-evident that a pint of watered milk does not contain the

same amount of nourishment as the same volume of whole milk,

so that a child or invalid might be actually starved to death if

compelled to rely Sn the foi-mer for its sole sustenance. The
placing of watered and skimmed milk on the market should, in

all large cities, call foith the active exertions of their health

departments to supervise and as far as possible suppress their

sale.

The skill of the milk adulterator has kept pace witli the march

of improvement, and to-day we find centi'ifugal machines costing

over two hundred dollars placed on the market, designed solely

to manufacture, from skimmed milk and oleo-oil and lard, an

artificial cream or milk, depending on the amount of animal fat

added, which, it is stated, can be used for all pui-poses in which

the genuine ai-ticle is employed. A description of such machines

will be found in Engineering (vol. xliv. 1887, p. 478) and in the

catalogues of the dealers.
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O eomargarine.

Within the past few years two artificial food products made
from what had theretofore been considered waste products of the

large slaughter-houses have come prominently before the public,

and established a legitimate place for themselves as perfectly

wholesome articles of food. Oleomargarine and "refined" or

' 'compound' ' lard are now found on sale in most cities of this

country and Europe. Against the former there has been a large

amount of legislation directed with a view of controlling its pro-

duction and sale, and with the unexpected result of increasing

both.

^^^latever may have been the production of oleomargarine in

this country before the National law went into effect, we have no

reliable statistics; but since the 1st of November, 1886, we have

the monthly, statements of the manufacturers, duly attested under

oath, of the quantity of oleomargarine made and removed from

the factories, tax paid for domestic consumption or in bond for

export, each day of the month. These statements also give the

quantity and kind of materials employed in the manufacture,

and the names and addresses of the parties to whom the oleomar-

garine is sold or consigned.

The following table shows the monthly quantity of oleomar-

garine i^roduoed in this country from Nov. 1, 1886, to Nov. 1,

1889:—
Table II.

Showing the Quantity of Oleomargarine produced, withdrawn
Tax paid, for Export, and Lost or Destroyed in Manufactories,

from Nov. 1, 1886, to Nov. 1, 1889.

tory': when compared to those paid by other special tax-payers,

rectifiers, brewers, etc., as shown in the following table, the

amounts are from three to ten times as high :

—
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flavor; (6) salt; and (7) aimatto or other coloring-matter. Some
factories employ no -vegetable oils in their oleomargarine, pre-

ferring to use a larger proportion of ' 'neutral' ' lard with a small

amount of butter to obtain the desired butter consistency. In the

higher gi-ade of ' 'creamery butterine' ' the proportions of oleo-oil

are reduced, the vegetable oils are discarded, and butter is used

to make up the charge for the churn.

The method of manufacture closely resembles that used in

ordinary butter-making, except that the churn is steam-jacketed

and the animal fats used are previously melted before being

placed in it. From a personal inspection of some of the largest

factories, I am convinced that the gTeatest cleanliness is observed

tlu-oughout all the operations; that nothing but the freshest

animal fats are used ; that machinery is employed as much as

possible, and large quantities worked at a time, to reduce the

expense. The factories are as well arranged as the best cream-

eries ; and it is to the manufacturer' s interest to produce a pala-

table and wholesome product, which is, however, not intended

to compete with ' 'gilt-edge' ' butter.

Oleo-Oil.

Owing to the construction by the attorney-general of Section 3

of the oleomargarine law, the internal revenue officers exercise

no control over the production and sale of oleo-oil, although the

commissioner has recommended that Congress amend the law in

that regard. From inquiries that were made over a year ago by

the collectors of Internal revenue, there was found to have been

produced during the year ended June 30, 1888, 69,633,795 pounds

of oleo-oil in nine States. There was used in the manufacture

of oleomargarine, as stated in the manufacturers' returns, 13,-

265,800 pounds during that period, and 30,146,595 pounds were

exported, leaving 37,311,400 pounds used otherwise. As oleo-

oil is sold at a much higher rate than tallow, it is presumable

that this large quantity is used in some other food products, as

emulsified cream and cheeses.

There is a special provision in the law in regard to the use of

any unwholesome material or product in the manufacture of

oleomargarine, but no sample has ever been submitted to the

commissioner of internal revenue under it. From the testimony

and investigations of the most prominent chemists, both here

and in Europe, there is a consensus of opinion that oleomargarine,

when made from fresh fats and in a cleanly manner, is a per-

fectly wholesome ai-ticle of food.

Compound Lard.

In the manufacture of oleo-oil there is left behind on the filter-

presses a hard white or slightly yellow fat, the beef or oleo-

stearine. This for many yeai-s was sold to the candle and soap

makers, but is now used in the extensive manufacture of ' 're-

fined" or "compound" lard by being melted and mixed with

some cottonseed-oil and a little leaf-lard until the mixture has

attained the desired consistency.

'

From the testimony given before the Congressional Lard Com-
mittee, "prime steam lard" is about as disgusting a mixture as

can be imagined. The entrails and other viscera, head, feet, in

fact every part of the animal which contains the faintest traces

of fat, are dumped into the rendering-tanks, and live steam

turned on until all the fat is thoroughly melted out. The liquid

is then allowed to cool, the water containing a highly savored

mass of impurities is run oJff, and the remaining fat is tierced or

canned. If it smells too ' 'loud, " it is washed with hot water,

allowed to cool, and then repacked.

The oleo-stearine and cottonseed-oil mixture is prepared from

clean and wholesome materials, and does not suggest any such

filthy practices as ' 'prime steam lard.
'

' The manufacturei-s are

generally abandoning the designation of ' 'refined,
'

' and are now-

calling such mixtures ' 'compound lards.
'

'

Cottonseed-oil.

The enormous and constantly increasing production of cotton-

seed-oil in this country is noteworthy as showing to what an

extent it has come to be employed as an article of food, both here

1 My thanks are due to Messrs. Fairbanks & Co. of Chicago for a set of sam-
ples illustrating the manufacture of compound lard.

and abroad. The principal domestic consumption of the oil is in

the manufacture of ' 'compound lard. " It is also used as a sub-
stitute for, and an adulterant of, olive-oil for cooking and table

use, and in medicinal preparations. It is employed instead of

the more expensive animal and vegetable oils in the mining
regions for the miners' lamps. There are a hundred and
twenty-five mills in operation, with a capital invested, in the
South, estimated at $35,000,000. Twelve thousand hands,

receiving $34,000, are employed per day. The amount of seed

crushed last season was 875,000 tons, ' yielding, on an average,.

37i gallons of crude oil per ton.

Some Queer Prejudices.

A large proportion of the articles suitable for food, and pro-

duced in all counti'ies, is wasted annually because of people's

prejudice against them. The old saws, "What is one man's
meat is another man's poison," and "There is no accounting for

taste,
'

' are trite, but warranted by the facts.

We do not object to eating a live oyster, but prefer all our
other meats dead, and undergoing putrefaction to a slight extent,

in order to get rid of the ' 'toughness, " as it is generally called,

produced by the rigor mortis. Some people like to let the putre-

faction proceed further until the meat is ' 'gamy. '

' The Texan
cowboy eats goat's meat in preference to that of the cattle and
sheep he is herding. Young puppies, rats, and bird's nests are

considered delicacies by the Chinese. Fi-og's legs and snails are

among the highest priced dishes served at Delmonico' s. Except

the bones and hide, every part of an animal slaughtered for food

is eaten by most civilized nations,— the brain; tongue; blood in

the shape of black pudding and sausages; the liver; heart

j

lungs ; stomach as ti'ipe ; the pancreas, thyroid and sublingual

glands, which are called sweetbreads, and considered a great

delicacy ; the feet in the way of jellies, and pickled ; the intes-

tines as sausage covering, etc. In the markets of Paris there is a
steady demand for hoi'se-flesh as food. The Arabs and other

nomadic tribes j)refer mare's or camel's to cow's milk. Many
people would as soon eat a snake as an eel, yet the latter com-
mands a higher price than most fish in many pai'ts of the world.

Lobstere, which are the scavengers of the sea, are eaten by people-

who would not touch pork. The Eskimo, who eats blubber and
other solid fats, and the native of the tropics, who ' 'butters'

'

his bread with a liquid vegetable oil, have the same object ia

view ; viz. , to supply a concentrated form of fuel. The squirrel

is considered a great delicacy in many parts of this countiy, but
is not eaten in England. The vain efforts of Professor Riley

some years ago to induce the starving people of Kansas to eat the

food they had at their doors,— grasshoppers, sorghum, and millet

seeds, and squin-els,— hituself setting them the example, will be

recalled by many present.

Cooking.

From experiments made by Jensen in the laboratorj' of the

University of Tiibingen, it appears that raw meat is much sooner

digested than cooked meat. Cooking, as far as animal food is

concerned, has the effect of making it more pleasing to the taste,

but is unnecessary ; whereas with certain vegetables, especially

those composed principally of starch, as gi-ain and potatoes, it is;

required to fit them for use. The proper preparation of food is

one that has not received the attention it demands. A badly

cooked meal is more apt to disorganize the system than to prove

nutritious and beneficial. The general teaching of cookery in

our schools, both public and private, to girls would undoubtedly

result in much improvement in this regard.

Glucose.

In April, 1883, the commissioner of internal revenue addi-essed

a letter to the president of the National Academy of Sciences,

requesting ' 'the appointment of a committee of the academy to

examine as to the composition, nature, and properties of the

article commonly known as 'glucose' or 'gi-ape-sugar. '
" In the

report on this subject, made in January, 1884, the committee,

consisting of Professors Barker, Brewer, Gribbs, Chandler, andl

1 This information was kindly furnished me by Mr. A. D. Fulton^ editor of

the Oil, Paint, and Drag Reporter, in a letter dated Dec. 28, 1889,
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Eemsen, from the results they had obtained, summed up briefly

as follows:—
"1st, Starch-sugar as found in commerce is a mixture, in

varying proportions, of two sugars, called dextrose and maltose,

and of dextrine, or starch-gum. Dextrose was discovered in

grapes by Lowitz in 1793, and was first prepared from starch by

Kirchhoflf in 1811. In 1819, Bracomiot prepared it from woody
fibre. Maltose was first recognized as a distinct sugar by Du-
brunfaut, in 1847, in the product of the action of malt on starch.

No dextrose is thus produced, according to O' Sullivan.

"2d, The process of making starch-sugar consists, first, in

separating the starch from the corn by soaking, g-rinding, strain-

ing, and settling; and, second, in converting the starch into

sugar by the action of dilute sulphuric acid, this acid being sub-

sequently removed by the action of chalk. To make the solid,

'grape-sugar, ' the conversion is carried further than to make the

liquid, 'glucose.' After clarifying, the liquid is concentrated

in vacuum-pans, and is decolorized with bone-black.

"3d, The starch-sugar industry in the United States gives

employment to twenty-nine factories, having an estimated capital

of five millions of dollars, consuming about forty thousand

bushels of com per day, and producing grape-sugar and glucose

of the annual value of nearly ten millions of dollars. In Ger-

many, in 1881-83, there were thirty-nine factories of this sort,

consuming over seventy thousand tons of starch, and producing

about forty thousand tons of starch-sugar. '

'

Since this report of the National Academy was printed, the

number of starch-sugar factories in the United States has

decreased to twelve, with a capital invested estimated at from

twelve to fifteen million dollars, consuming about fifty thousand

bushels of corn per day, and having an annual production of 450,-

000,000 pounds, valued at $10,500,000.1

"4th, Stai-oh-sugar is chiefly used in making table-simp, in

brewing beer as a substitute for malt, and in adulterating cane-

sugar. It is also used to replace cane-sugar in confectionery, in

canning fruits, in making fruit-jellies, and in cooking. Artifi-

cial honey is made with it ; and so, also, is vinegar.

"5th, Starch-sugar represents one distinct class of sugars, as

cane-sugar does the other ; the former being obtained naturally

from the grape, as the latter is from the cane and the beet.

Starch-sugar, which is a term chemically synonymous with dex-

trose and glucose, when pure, has about two-thirds the sweeten-

ing power of cane-sugar. By the action of the dilute acids, both

cane-sugar and starch yield dextrose. In the case of starch,

however, dextrose constitutes the sole final product.

"6th, The commercial samples of starch-sugar obtained by the

committee showed a fairly uniform composition on analysis. The
liquid form, or 'glucose, ' contains from 34. 3 to 43. 8 per cent of .

dextrose, from to 19.3 percent of maltose, from 29.8 to 45.8

per cent of dextrine, and from 14.3 to 23.6 per cent of water.

The solid form, 'grape-sugar,' gave from 73 to 73.4 per cent of

dextrose, from to 3.6 per cent of maltose, from 4.3 to 9.1 per

cent of dextrine, and from 14 to 17. 6 per cent of water. Three

specimens of especially prepared 'grape-sugar' contained 87.1,

93.3, and 99.4 per cent of dextrose respectively. The last of

these was ciystalline anhydrous dextrose.

"7th, Of mineral or inorganic constituents, the samples of

starch-sugar examined contained only minute quantities. The
total ash formed in the 'glucose' was only from 0.335 to 1.060

per cent, and in the 'grape-sugars' only from 335 to 0.750 per

cent. No impurities, either organic or inorganic in character,

other than those mentioned, were detected in any of the samples

examined.

"8th, The elaborate experiments upon the fermentation of

starch-sugar would seem to be final on the question of the health-

fulness, not only of glucose itself, but also of the substances pro-

duced by the action of a ferment upon it. Large quantities of a

concentrated extiact from the fermentation, representing from

one-third to one-half a pound of starch-sugar, were taken inter-

nally by the experimenter, and this repeatedly, without the slight-

^ This information was kindly furnished me by the American Glucose Com-
pany of Buffalo, N.Y., in a recent letter, December, 1889, who also sent

samples of liquid and solid glucose.

est observable effect. This result, rigidly applied, holds of course

only for those sugars which, like this, are made from the starch

of Indian-com or maize. '

'

From the foregoing facts the committee reached {he following

conclusions :
' 'Fii-st, that the manufacture of sugar from starch

is a long-established industry, scientifically valuable and com-
mercially important; second, that the processes which it employs

at the present time are unobjectionable in their character, and
leave the product uncontaminated ; third, that the starch-sugar

thus made and sent into commerce is of exceptional purity and
uniformity of composition, and contains no injurious substances

;

and, fourth, that though having at best only about two-thirds

the sweetening power of cane-sugar, yet starch-sugar is in no

way inferioi'to cane-sugar in healthfulness, there being no evi-

dence before the committee that maize-starch sugar, either in its

normal cgndition or fermented, has any deleterious efl'ect upon

the system, even when taken in large quantities. '
'

'

Some Other Adulterants.

The use of flours and starches of various kinds—wheat, com,

rye, peas, beans, etc. — as food adulterants cannot be considered

injurious to health. However much the public may be cheated

in the purchase of such adulterated articles of food, as ground

spices, coffee, etc., they are not poisoned by their consumption

It is a question how much a purchaser is himself to blame, in his

endeavor to secure a ' 'bargain, '

' when he demands so great a

quantity of any given material at less than it can be purchased

at wholesale in the market, that he compels the unscrupulous

manufacturer to make a compound which has never more and

generally less than the proportion of the genuine material repre-

sented by the price asked.

Many articles of food spoil in transportation ; and, under the

plea of preventing further fermentation, resort is had to antisep-

tics, such as salicylic acid, sulphite of soda, borax, etc. These

deserve mention as being additions to foods of a class of. sub-

stances used to cloak carelessness in manufacture and otherwise,

and producing in many cases deleterious effects on the human
economy. In France and Germany the use of such antiseptics

as salicylic acid in food products is prohibited, although in the

latter country such addition is tolerated when the food product

is exported to cotmtries where such use is not prohibited.

Le^islatioii on Food Adulteration.

The adulteration of food, generally being aimed at the pocket

and not at the health of the consumer, ought to be easily reme-

died, one would suppose, by legislation. On, however, turning

to our different State laws on the subject, I am sony to say that

most of them are drawn up in a follow-the-leader style, under

the popular but erroneous impression that any substance used as

an adulterant of or a substitute for a food product is necessarily

injurious to health, with the consequence that these laws are,

with very few exceptions, merely dead letters. - New York and

Massachusetts have laws nearly identical in wording, whose en-

forement is inti'usted to their respective boards of health. In the

foiTQer State the law has proved a failure, because in an action

brought to obtain "an injunction against the sale of certain Ping

Suey teas it was held by the court, in refusing to grant the same,

that, although the teas in question had been cleai-ly sho^vn to be

adulterated WO;}? gypsum, Prussian blue, sand, etc. , it was like-

wise necessary to pirove that the effect of these admixtures was

such as to constitute a serious danger to public health " ^ In

Massachusetts, however, the law has been enforced with vigor by

the State Board of Health, and the yearly reports show a diminu-

tion in the percentage of adulteration of the samples submitted

to analysis.

In this country the British Sale of Food and Drug's Act, 1875,

with all its imperfections, has served as a model for our legisla-

tion ; and until we have a general law on the subject, drawn up

' Report on Glucose, prepared by the National Academy of Sciences, in re-

sponse to a request made by the commissioner of internal revenue, Washing-

ton, 1884.

2 For list of State laws on food adulteration see Report of the Commia"
sioner of Internal Revenue, 1888, p. ccix.

= Battershall, Food Adulteration and its Detection, p. 8 (New York, 1887),
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with clear definitions of adulteration, and adequate means for the

enforcement, by the co-operation of State and National authori-

ties, of its provisions in regard to this class of fraud, the food

sophisticator will pursue the even tenor of his way undisturbed.

The European Continental legislation on this subject is much
superior to the English act. ' Under Continental statutes, every

dealer is held responsible for the quality of his merchandise,

whether of foreign or domestic origin, and every food material

must be sold under its true name ; artificial products imitating a

natural product must be properly labelled in a conspicuous and

legible manner ; all unwholesome foods are confiscated and de-

sti'oyed without compensation to the owner; and adulterations

generally are considered acts of fraud. Suitable police super-

vision and control are provided for the enforcement of these

statutes; and, although these laws are somewhat of a paternal

nature, they are much more effective than any we have.

The avei-age American repudiates the idea of a paternal govern-

ment supervision over his affairs, or any thing tainted with the

idea. He realizes that he is a full-grown man and a sovereign,

and that therefore he is perfectly comisetent to take care of him-
self ; and no cheat or swindler can ever get the better of him.

He may be willing to support, even to clamor for, a legislative

measure to regulate the production or sale of a food, product,

provided it advances his particular business interests. He would,

however, regard with apathy any general law that would guar-

antee to the public the liberty of purchasing pure food, with a

reasonable certainty that they were not imposed upon in their

purchases, if it was incunrbent on him to take the necessary

steins to execute its provisions by bringing samples for analysis,

etc.

It may be, however, that some day he will reach the conclusion

that his individual smai-tness, gi-eat as it may be, is not sufficient

to wage successful warfare against the food sophisticator' s com-
binations, which have made this country for years the choice

dumping-gi-ound of the frauds of Europe, Asia, and Africa.

When this happens, we may hope that the proper laws will be

passed to suppress the fraud, and that we, the chemists of tlie

country, will have opened to us a new field of usefulness,— a

field in which we ought to put forth our best efforts, with the

constant aim to maintain the purity and wholesomeness of the

food for suffering humanity.

THE ORIGIN OF HUMAN FACULTY.

In a paper read before the Neurological Society, Dr. Romanes,
has presented in very convenient shape an outline of his recent

work, "Mental Evolution in Man," which, being at once

authoritative and brief, may be appropriately noticed in these

columns. Taking for granted the truth of his first proposition,

that no exception must be made in the case of the human
mind to the law of continuous evolution,—a proposition

fully discussed in the original work, — Dr. Romanes concentrates

his energies upon tracing the probable causes and history of

this transition from the intelligence of brute to that of man.
For this purpose it is found necessary to agree upon a work-

ing classification of mental products or ideas. The division

adopted is that of simple ideas, which are simply the traces

left in the mind by a sense-impression,—the se^^Wg with the

mind's eye, as it were; of compound, or, better, generic ideas,

wliich are obtained by a fusion of several impressions, and so

involve some amount of comparison; and, finally, of general

ideas, which are named abstractions,—a symbolic mode of

referring to a group of ideas. These may be more briefly

referred to as percepts, recepts, and concepts. The first two
are common to animals and men. A dog has a generic idea of

man, and a simple idea of some particular man; but he
cannot make the third step, and call the one by the word
"man" and the other by the word "John." This is the

distinction most usually insisted upon as dividing men from

1 For copies of European laws on food adulteration see Reports of the Com-
missioner of Internal E,erenue for 1888 and 1889 ; and for a summary of their

eading features see Science, 1 0, xiv. p. 308.

the most intelligent of animals, and not only involves a sub-
stitution of a symbol for an idea, but, to get this idea, requires

the mind to look in upon itself and observe its own actions,

—

introspection or self-consciousness. While these concepts may at.

first be very simple, they may be subjected to mutual comparison,
and the relations thus deduced again give rise to concepts, and
thus a kind of algebra of recepts and their corresponding con-

cepts be formed,—an algebra of the imagination, in which alt

the higher intellectual work is accomplished. Now, the differ-

ence between a mipd capable of however limited a degree of

conceptual ideation and one having only receptual ideation is

usually agreed to be the possession of language by the first, and
its absence in the other. We must therefore consider the
mental powers involved in language. Language, considered

broadly, is the faculty of making signs: this intelligent animals

do. The dog barks to have the dcor opened, a parrot will give

rise to sounds to express its wants, and so on. But there is a
broad difference be'tween this which is receptual sign-makingj

and the peculiarly human conceptual sign-making. The
man can think about the name, which is to the animal merely

an association of sound with thing. "The difference between
naming a thing receptually by mere association, and naming
a thing conceptually by intentional thought, is all the differ-

ence between knowing that thing and knowing that we know
it." It is, then, the genesis of the self-conscious faculty that

forms the special object of study,—the faculty that enables us.

to think of words as words, and of ideas as ideas. But we
must remember that even in the human infant there is a stage

of sign-making anterior to self-consciousness. There is first

the indicative stage, in which the child, like the dog or parrot,,

makes intentionally significant signs or tones; there is then

the denotative stage, in which the child uses names receptually

by mere association, just as the talking birds do; upon this

follows the connotative stage, in which a child will apply a

name not alone to the object with which it was first learned,

but also to objects with varying degrees of similarity to it,

—will extend the meaning of "bow-wow" from the house

terrier to other dogs, to pictures of dogs, to a person imitating

the dog, etc. (parrots have been observed to possess the rudi-

ments of this connotative stage) ; lastly there is the denomina-

tive stage, where the name is consciously bestowed as such (this

occurs in the child between the second and third yeais, when
the chtid arranges its names in statements) . It is important to

note that the first three stages occur in animals, but that they

occur in a very much more perfect development in the child,

before it reaches the distinctively human form of speech. The

receptual intelligence of the child is greatly in advance of that

of any animal; although this supremacy must not blind us ta

the fact that it is a difference of degree only, and not of kind^

This preconceptual intelligence, of a child is superior to that of

a dog in the same sense as the dog is more intelligent than a

bird. An intelligent chimpanzee. Dr. Romanes believes, would
"follow a child through what would probably seem a surprising

distance in the use of denotative names and receptually con-

notative words," if it had the power of articulation; and it

would, too, under this condition, have been able to ' 'answer us in

the same way that a child answers us when first emerging from

infancy.'" From hereon, the child rapidly advances beyond

the capacity of any animal, though it has still a long develop-

ment to pass through before it reaches the truly human or self-

conscious stage. A very large share of mental activity at this

period is formed by the making of propositions which, to distin-

guish from the later propositions, may he called preconceptual

propositions. If a child sees its sister crying, and its words,

for the person and the act are "Dit ki," this is a statement,

but one made for the child by the "logic of events." It is:

not conceptual or introspective, but is of the "psychological

kind that we might have expected a monkey to make, if a

monkey had been able to pronounce denotative names as well

as it can understand them." Up to this point we have been

considering differences of de.gree only : the issue is thus,

narrowed down to the transition from the preconceptual to the

conceptual stage.
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Here we must note that even in the lower animals we find

some of the conditions to the subsequent appearance of self-

consciousness in the more gifted intelligence of man. The

animal mind has a store of images to a certain extent independ-

ent of sensuous impressions. Animals dream, pine for absent

friends, seem sub.iect to hallucinations, etc. The brute, too, is

able to ' 'establish true analogies between its own subjective

states and the corresponding states of other intelligences.
'

' The

individual so far realizes its own individuality as to recognize

that it is one of a kind, and thus has a rudimsntary or nascent

self-consciousness. This in the child is supplanted by a pre-

conceptual self-consciousness, which is exhibited by all children

after they have begun to talk, but before they begin to speak

of themselves in the first person, or show that they realize their

own personality. It is the recognition of self as an active and

feeling agent, but involves no introspection. At this stage,

then, the child has the characteristics just described as common
.

to itself and the animal, but, in addition, has far better

apparatus for sign-making, a better knowledge of others' states

of mind, a better faculty of denotative utterance, and so on.

Here the interval between denotation and denomination becomes

so narrow that the step is easy. "The mere fact of attaching

verbal signs to mental states has the effect of focusing attention

upon those states; and, when attention is thus focused

habitually, there is supplied the only further condition which is

required to enable a mind, through its memory of previous

states, to compare its ijast with its present, and so to reach

that apprehension of continuity among its own states wherein

the full introspective consciousness of self consists." Now,

this step, though an important one, is not so important as to

warrant our supposing it a step different in kind from the other

steps of mental evolution, especially if we remember, that, even

when self-consciousness appears, the human mind is in an in-

fantile condition, and if we take into account the enormous

difference in intelligence of a child and of a youth, where a

difference in kind is out of the question.

We must add to this picture of individual development the

parallel evidence of racial development. This evidence shows

that the several distinctively human steps of thought were in

ages past difficult or impossible. Of especial importance is the

evidence of language. "Tlie gradual evolution of articulate

language has preserved for us a kind of paleontological record

of the gradual evolution of conceptual thought, with the result

of showing that in the life-history of the human species, as in

the life-history of the individual child, this conceptual thought

derived its origin from these preconceptual levels of ideation

which have already been occupying our attention.
'

' In brief,

then, Dr. Romanes concludes, that, on the basis of an exact

psychological analysis, the differences between the intelligence

of man and brute, though presenting marked contrasts, yet

seem to be connected by intermediate stages, which should be

regarded as differing in degree rather than in kind, and that

this view is strengthened by considering the slow and painful

steps of human intelligence, from its beginnings in savagery

to its present lofty attainments, at first view so entirely

separating, mentally, man from the rest of creation.

HEALTH MATTERS.

The Nutritive Value of Boiled Milk.

That the sterilization of milk, however important, is not

without its disadvantages, has been shown by Randnitz and

others. To determine the comparative assimilability of proteids

and fats from boiled and non-boiled milk. Dr. Evsevy V.

Vasilieff of St. Petersburg undertook a course of most careful

experiments on six healthy young men, aged from eighteen to

twenty-three years. Each experiment lasted six days, during

three of which the men received raw milk, and during the other

three boiled milk, the daily amount of the article in either

case varying between 1,850 and 4,300 cubic centimetres. Tlie

following, according to the Provincial Medical Journal, are

the conclusions deduced by the author from his very instructive

researches :

—

1. The assimilation of nitrogenous ingredients from boiled

milk is invariably less than that from the raw article. In the

case of raw milk the average percentage of non -assimilated
nitrogen amounts only to 7.0.5, the maximum to 7.62, and the'

minimum to 6.43; while in the case of boiled milk the respec-

tive figures are 8.18, 8.79. 7.76.

3. The same holds true with regard to the assimilation of

fats. When fat is ingested in a raw state, the average per-

centage of non-assimilated fatty acids is 3.89, the maximum
4.85, and the minimum 3.88. In the case of boiled milk,

however, the figures rise to 6.01, 6.99, and 4.53 respectively.

3. Boiling seems to affect especially the assimilation of the

fats of milk, since the percentage of tatty acids in relation to

the total quantity of dried faeces in those fed on boiled milk is

considerably larger than in those fed on non-boiled milk. In

the former case, fatty aSids constitute 19.03 per cent of the

total amount of dry fseces ; but in the latter, not more than

16.81. In other words, when a person ingests his milk boiled,

every 100 grams of his dry faeces contain a surplus of fats

amounting to 3.33 grams.

4. Therefore, as regards its nutritiousness, boiled milk
represents a decidedly inferior dietetic article, compared with
raw milk.

5. As far as proteids are concerned, the difference in their

assimilation may find some explanation in Dr. I. Schmidt's

researches, according to which, under the influence of boiling,.

cow's milk undergoes important chemical changes, nearly all

the albumen and a part of the caseine being transformed into

hemi-albumose. Schmidt's analysis proves that raw cow's milk

contains 8.55 per cent of caseine, 8.4 of albumen, and 6.1 of

hemi-albumose. Under the influence of ten minutes' boiling,

the proportion of caseine sinks to 7.59 per cent, that of albu-

men to 0.7, while that of hemi-albumose rises to 23.4.

TeichiNjM in Swine. — Professor E. L. Mark has recently

published the results of the examination of 3,064 hogs raised

in the vicinity of Boston, Mass. (Report of Massachusetts State

Board of Health) . The examination extended over the five

years 1883 to 1888. The results show that 14.07 per cent of

the males and 10.61 of the females were infected witlr

trichinae. Similar examinations of Westerp hogs have shown

only from two to three per cent to be infected. Professor Mark
reaches the conclusion that this difference is probably due to

the character of the food given to those raised in the vicinity

of Boston, and presumably in the vicinity of other large cities.

Of the fifty-six raisers of the hogs examined by him, fifty-

one fed city offal. The source of the infection he believes

to be in the uncooked meat found in kitchen garbage. It

would be interesting to know the condition, in this respect,

of the large number of hogs fed upon this food in and about

the other large cities, says the Brooklyn Medical Journal.

The Pstcholoqy op Epidemics. — Every epidemic carries iir-

its train curious exaggerations of many well-recognized charac-

teristics, and these frequently call for appreciation and for

treatment almost as much as the disease in which they

originate. Perhaps one of the most striking of these mental

perversities is to be found in the idea that the epidemic is to be

treated by "common sense" or by nostra which have been largely

advertised, or by specifics which are known to the laity mainly

through their frequent mention in the daily press. Those

suffering under this delusion feel that it is wholly unnecessary

to seek skilled assistance, and they boldly dose themselves with

remedies of whose power and properties they are absolutely

ignorant. In Vienna, according to the Lancet, it has already

been found necessary to forbid the sale of antipyrin, except

under doctors' prescriptions, as no less than seventeen deaths

were attributed to stoppage of the heart's action owing to over-

doses. The freedom with which the prescription of this-

remedy has been assumed by the public has long since been

viewed with anxiety by the medical profession, and frequent

warnings have already fallen upon deaf -ears.
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The warm mtiathee of this winter lias given rise to many
theories as to its cause, in some of whicli the Gulf Stream has

figured as an important factor. The Gulf Stream does change its

position to a sliglit amount, but not in the arbitrary manner or

to the gi'eat extent stated by some of the newspaper writers of

late. The usually accepted position of the sti-eam along our

coast is that fixed by Professor Bache, based upon temperatui'e

observations made by various officers in the navy,— Davis, Lee,

'Sands, Bache, Craven, Maffitt, and othei-s. The Gulf Sti-eam

probably has a vibratory motion, as evidenced by anchorages of the

coast survey steamer ' 'Blake' ' off Cape Hatteras, and off Rebecca
Shoal, Florida. Anchored there on the northern edge of the

stream, riding to the wind with a gentle current, the lattei

would suddenly become strong, and swing the vessel until she

was stern to the wind, to remain but a short time; and then, the

..current becoming weaker, the wind would gain the ascendency.

CThis was repeated a number of times Lieut. Pillsbury, U.S.N.

,

•jwho for five years was in command of the "Blake," believes

vthat the daily volume of the stream varies but little, except as

due to declination of the moon; that its ti-ack through the ocean

is absolutely fixed by law ; that its vibration is periodic, although

ithe limit of the periodic change may vary to a ti-ifling amount.
Along the northern coast, however, it is not always on the sur-

face, but is, from an unknown cause, overrun by other currents.

'jlhe generally accepted belief, that a wind blowing across the

.current changes the position of its axis, is, Lieut. Pillsbury is

convinced, erroneous. Every temporary wind, however, does

transport water (chiefly by means of waves) , and with it goes its

heat or cold The fact of finding gulf-weed within a few miles

of Nantucket lightship does not so much pro re that the cun-ent is

nearer our shores as it does that winds have prevailed in the

.-direction fi-om which it comes.

THE METHOD OF MULTIPLE WORKING HYPOTHESES.'
As methods of study constitute the leading theme of our

session, I have chosen as a subject in measurable consonance
the method of multiple working hypotheses in its application

to investigation, instruction, and citizenship.

There are two fundamental classes of study. The one con-

sists in attempting to follow by close imitation the processes

of previous thinkers, or to acquire by memorizing the results of

their investigations. It is merely secondary, imitative, or

acquisitive study. The other class is primary or creative

study. In it the effort is to think independently, or at least

individually, in the endeavor to discover new truth, or to make
new combinations of truth, or at least to develop an individual-

ized aggregation of truth. The endeavor is to think for one's

self, whether the thinking lies wholly in the fields of previous

thought or not. It is not necessary to this habit of study that

the subject-material should be new; but the process of thought
and its results must be individual and independent, not the

mere following of previous lines of thought ending in predeter-

mined results. The demonstration of a problem in Euclid
precisely as laid down is an illustration of the former; the

demonstration of the same proposition by a method of one's
own or in a manner distinctively individual is an illustration

of the latter; both lying entirely within the realm of the

known and the old.

Creative study, however, finds its largest application in those

subjects in which, while much is known, more remains to be
known. Such are the fields which we, as naturalists, cultivate;

and we are gathered for the purpose of developing improved
methods lying largely in the creative phase of study, though
not wholly so.

Intellectual methods have taken three phases in the history of

progress thus far. What may be the evolutions of the future

it may not be prudent to forecast. Naturally the methods we
now urge seem the h ghest attainable. These three methods
may be designated, first, the method of the ruling theory ; second,

the method of the working hypothesis ; and, third,' the method
of multiple working hypotheses.

In the earlier days of intellectual development the sphere of

knowledge was limited, and was more nearly within the com-
pass of a single individual ; and those who assumed to be wise
men, or aspired to be thought so, felt the need of knowing, or

at least seeming to know, all that was known as a justification

of their claims. So, also, there grew up an expectancy on
the part of the multitude that the wise and the learned would
explain whatever new thing presented itself. Thus pride and
ambition on the one hand, and expectancy on the other,

developed the putative wise man whose knowledge boxed the

compass, and whose acumen found an explanation for every

new puzzle which presented itself. This disposition has propa-

gated itself, and has come down to our time as an intellectual

predilection, though the compassing of the entire horizon of

knowledge has long since been an abandoned affectation. As in

the earlier days, so still, it is the habit of some to hastily con-

jure up an explanation for every new phenomenon that presents

itself. Interpretation rushes to the forefront as the chief

obligation pressing upon the putative wise man. Laudable as

the effort at explanation is in itself, it is to be condemned
when it runs before a serious inquiry into the phenomenon
itself. A dominant disposition to find out what is, should

precede and crowd aside the question, commendable at a later

stage, "How came this so?" First full facts, then interpre-

tations.

The habit of precipitate explanation leads rapidly on to the

development of tentative theories. The explanation offered for

a given phenomenon is naturally, under the impulse of self-

consistency, offered for like phenomena as they preseot them-
selves, and there is soon developed a general theory explanatory

of a large class of phenomena similar to the original one. This

general theory may not be supported by any further considera-

tions than those which were involved in the first hasty inspec-

• Paper read before the Society of Western Naturalists, by President T. C.

Chamberlin, Oct. 25, 1889.
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tion. For a time it is likely to be held in a tentative way
with a measure of candor. With this tentative spirit and

measurable candor, the mind satisfies its moral sense, and

deceives itself with the thought that it is proceeding cautiously

and impartially toward the goal of ultimate truth. It fails to

recognize that no amount of provisional holding of a theory,

so long as the view is limited and the investigation partial,

justifies an ultimate conviction. It is not the slowness with

which conclusions are arrived at that should give satisfaction

to the moral sense, but the thoroughness, the completeness, the

all-sidedness, the impartiality, of the investigation.

It is in this tentative stage that the affections enter vrith

their blinding influence. Love was long since represented as

blind, and what is true in the personal realm is measurably

true in the intellectual realm. Important as the intellectual

affections are as stimuli and as rewards, they are nevertheless

dangerous factors, which menace the integrity of the intellec-

tual processes. The moment one has offered an original expla-

nation for a phenomenon which seems satisfactory, that

moment affection for his intellectual child springs into exist-

•ence; and as the explanation grows into a definite theory, his

parental affections cluster about his intellectual offspring, and
it grows more and more dear to him, so that, while he holds it

seemingly tentative, it is still lovingly tentative, and not

impartially tentative. So soon as this parental affection takes

possession of the mind, there is a rapid passage to the adoption

of the theory. There is an unconscious selection and magnify-
ing of phenomena that fall into harmony with the theory and
support it, and an unconscious neglect of those that fail of

coincidence. The mind lingers with pleasure upon the facts

that fall happily into the embrace of the theory, and feels a

natural coldness toward those that seem refractory. Instinc-

tively there is a special searching-out of phenomena that sup-

port it, for the mind is led by its desires. There springs up,

also, an unconscious pressing of the theory to make it fit the

facts, and a pressing of the facts to make them fit the theory.

When these biasing tendencies set in, the mind rapidly degen-

erates into the partiality of paternalism. The search for facts,

the observation of phenomena and their interpretation, are all

dominated by affection for the favored theory until it appears

to its author or its advocate to have been overwhelmingly estab-

lished. The theory then rapidly rises to the ruling position,

and investgaton. observation, and interpretatioti are controlled

and directed by it. From an unduly favored child, it readily

becomes master, and leads its author whithersoever it will. The
subsequent history of that mind in respect to that theme is but
the progressive dominance of a ruling idea.

Briefly summed up, the evolution is this : a premature expla-

nation passes into a tentative theory, then into an adopted
theory, and then into a ruling theory.

When the last stage has been reached, unless the theory

happens, perchance, to be the true one, all hope of the best

results is gone. To be sure, truth may be brought forth by an
investigator dominated by a false ruling idea. His very errors

may indeed stimulate investigation on the part of others. But
the condition is an unfortunate one. Dust and chaff are

mingled with the grain in what should be a winnowing process.

As previously implied, the method of the ruling theory

occupied a chief place during the infancy of investigation. It

is an expression of the natural infantile tendencies of the mind,
though in this case applied to its higher activities, for in the earlier

stages of development the feelings are relatively greater than
in later stages.

Unfortunately it did not wholly pass away with the infancy

of investigation, but has lingered along in individual instances

to the present day, and finds illustration in universally learned

men and pseudo-scientists of our time.

The defects of the method are obvious, and its errors great.

If I were to name the central psychological fault, I should say

that it was the admission of intellectual affection to the place

that should be dominated by impartial intellectual rectitude.

So long as intellectual interest dealt chiefly with the intan-

gible, so long it was possible for this habit of thought to

survive, and to maintain its dominance, because the phenomena
themselves, being largely subjective, were plastic in the hands

of the ruling idea; but so soon as investigation turned itself

earnestly to an inquiry into natural phenomena, whose mani-
festations are tangible, whose properties are rigid, whose laws

are rigorous, the defects of the method became manifest, and

an effort at reformation ensued. The first great endeavor

was repressive. The advocates of reform insisted that

theorizing should be restrained, and efforts directed to

the simple determination of facts. Tlie effort was to

make scientific study factitious instead of causal. Be-

cause theorizing in naiTOw lines had led to manifest evils,

theorizing was to be condemned. The reformation urged was
not the proper control and utilization of theoretical effort, but

its suppression. We do not need to go backward more than

twenty years to find ourselves in the midst of this attempted

reformation. Its weakness lay in its narrowness and its

restrictiveness. There is no nobler aspiration of the human
intellect than desire to compass the cause of things. The

disposition to find explanations and to develop theories is

laudable in itself. It is only its ill use that is reprehensible.

The vitality of study quickly disappears when the object sought

is a mere collocation of dead unmeaning facts.

The inefficiency of this simply repressive reformation becom-

ing apparent, improvement was sought in the method of the

working hypothesis. This is affirmed to be the scientific

method of the day, but to this I take exception. The working

hypothesis differs from the ruling theory in that it is used as a

means of determining facts, and has for its chief function the

suggestion of lines of inquiry ; the inquiry being made, not for

the sake of the hypothesis, but for the sake of facts. Under
the method of the ruling theory, the stimulus was directed to

the finding of facts for the support of the theory. Under the

working hypothesis, the facts are sought for the purpose of

ultimate induction and demonstration, the hypothesis being but

a means for the more ready development of facts and of their

relations, and the arrangement and preservation of material for

the final induction.

It will be observed that the distinction is not a sharp one, and

that a working hypothesis may with the utmost ease degenerate

into a ruling theory. Affection may as easily cling about an

hypothesis as about a theory, and the demonstration of the one

may become a ruling passion as much as of the other.

Conscientiously followed, the method of the working hypoth-

esis is a marked improvement upon the method of the ruling

theory; but it has its defects,—defects which are perhaps best

expressed by the ease with which the hypothesis becomes a

controlling idea. To guard against this, the method of mul-

tiple working hypotheses is urged. It differs from the former

method in the multiple character of its genetic conceptions and

of its tentative interpretations. It is directed against the

radical defect of the two other methods; namely, the partiality

of intellectual parentage. The effort is to bring up into view

every rational explanation of new phenomena, and to devleop

every tenable hypothesis respecting their cause and history.

The investigator thus becomes the parent of a family of hypoth-

eses; aid, by his parental relation to all, he is forbidden to

fasten his affections unduly upon any one. In the nature of

the case, the danger that springs from affection is counteracted,

and therein is a radical difference between this method and the

two preceding. The investigator at the outset puts himself in

cordial sympathy and in parental relations (of adoption, if not

of authorship) with every hypothesis that is at all applicable to

the case under investigation. Having thus neutralized the

partialities of his emotional nature, he proceeds with a certain

natural and enforced erectness of mental attitude to the in-

vestigation, knowing well that some of his intellectual children

will die before maturity, yet feeling that several of them may
survive the results of final ivestigation, since it is often the

outcome of inquiry that several causes are found to be involved

instead of a single one. In following a single hypothesis, the

mind is presumably led to a single explanatory conception.

But an adequate explanation often involves the co-ordination of
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several agencies, which enter into the combined result in vary-

ing proportions. The true explanation is therefore necessarily

complex. Such complex explanations of phenomena are specially

encouraged by the method of multiple hypotheses, and consti-

tute one of its chief merits. We are so prone to attribute a

phenomenon to a single cause, that, when we find an agency

present, we are liable to rest satisfied therewith, and fail to

recognize that it is but one factor, and perchance a minor factor,

in the accomplishment of the total result. Take for illustra-

tion the mooted question of the origin of the Great Lake basins.

"We have this, that, and the other hypothesis urged by different

students as the cause of these great excavations; and all of these

are urged with force and with fact, urged justly to a certain

degree. It is practically demonstrable that these basins were

river-valleys antecedent to the glacial incursion, and that they

owe their origin in part to the pre-existence of those valleys and
to the blocking- up of their outlets. And so this view of their

origin is m-ged with a certain truthfulness. So, again, it is

demonstrable that they were occupied by great lobes of ice,

which excavated them to a marked degree, and therefore the

theory of glacial excavation finds support in fact. I think it is

furthermore demonstrable that the earth's crust beneath these

basins was flexed downward, and that they owe a part of their

origin to crust deformation. But to my judgment neither the

one nor the other, nor the third, constitutes an adequate

explanation of the phenomena. All these must be taken

together, and possibly they must be supplemented by other

agencies. . The problem, therefore, is the determination not
only of the participation, but of the measure and the extent, of

each of these agencies in the production of the complex result.

This is not likely to be accomplished by one whose working
hypothesis is pre-glacial erosion, or glacial erosion, or crust

deformation, but by one whose staff of working hypotheses

embraces all of these and any other agency which can be
rationally conceived to have taken part in the phenomena.
A special merit of the method is, that by its very nature it

promotes thoroughness. The value of a working hypothesis lies

largely in its suggestiveness of lines of inquiry that might
otherwise be overlooked. Facts that are trivial in themselves
are brought into significance by their bearings upon the .hy-

pothesis, and by their causal indications. As an illustration, it

is only necessary to cite the phenomenal influence which the

Darwinian hypothesis has exerted upon the investigations of

the past two decades. But a single working hypothesis may
lead investigation along a given line to the neglect of others

equally important; and thus, while inquiry is promoted in

certain quarters, the investigation lacks in completeness. But
if all rational hypotheses relating to a subject are worked
co-equally, thoroughness is the presumptive result, in the very

nature of the case.

In the use of the multiple method, the re-action of one hy-
pothesis upon another tends to amplify the recognized scope of

each, and their mutual conflicts whet the discriminative edge
of each. The analytic process, the development and demonstra-
tion of criteria, and the sharpening of discrimination, receive

powerful impulse from the co-ordinate working of several

hypotheses.

Fertility in processes is also the natural outcome of the
method. Each hypothesis suggests its own criteria, its own
means of proof, its own methods of developing the truth ; and
if a group of hypotheses encompass the subject on all sides, the
total outcome of means and of methods is full and rich.

The use of the method leads to certain peculiar habits of

mind which deserve passing notice, since as a factor of educa-
tion its disciijlinary value is one of importance. "When faith-

fully pursued for a period of years, it develops a habit of

thought analogous to the method itself, which may be desig-

nated a habit of parallel or complex thought. Instead of a
simple succession of thoughts in linear order, the procedure
is complex, and the mind appears to become possessed of

the power of simultaneous vision from different standpoints.

Phenomena appear to become capable of being viewed analyti-
cally and synthetically at once. It is not altogether unlike the

study of a landscape, from which there comes into the mind
myriads of lines of intelligence, which are received and
co-ordinated simultaneously, producing a complex impressioo
which is recorded and studied directly in its complexity. My
description of this process is confessedly inadequate, and the
affirmation of it as a fact would doubtless challenge dispute at

the hands of psychologists of the old school; but I address

myself to naturalists who I think can respond to its verity from
their own experience.

The method has, however, its disadvantages. No good thing

is without its drawbacks; and this very habit of mind, while
an invaluable acquisition for purposes of investigation, intro-

duces difficulties in expression. It is obvious, upon considera-

tion, that this method of thought is impossible of verbal

expression. "We cannot put into words more than a single line

of thought at the same time; and even in that the order of

expression must be conformed to the idiosyncrasies of the
language, and the rate must be relatively slow. "Wheii the

habit of complex thought is not highly developed, there is

usually a leading line to which others are subordinate, and the

difficulty of expression does not rise to serious proportions; but
when the method of simultaneous vision along different lines is

developed so that the thoughts running in different channels are

nearly equivalent, there is an obvious embarrassment in selec-

tion and a disinclination to make the attempt. Furthermore,

the impossibility of expressing the mental operation in words
leads to their disuse in the silent processes of thought, and
hence words and thoughts lose that close association which
they are accustomed to maintain wit;h those whose silent as

well as spoken thoughts run in linear verbal courses. There i

therefore a certain predisposition on the part of the practitioner

of this method to taciturnity.

"We encounter an analogous diflSiculty in the use of the

method with young students. It is far easier, and I think in

general more interesting, for them to argue a theory or accept

a simple interpretation than to recognize and evaluate the

several factors which the true elucidation may require. To
illustrate: it is more to their taste to be taught that the Great

Lake basins were scooped out by glaciers than to be urged to

conceive of three or more great agencies working successively

or simultaneously, and to estimate how much was accomplished

by each of these agencies. The complex and the quantitative

do not fascinate the young student as they do the veteran

investigator.

It has not been our custom to think of the method of work-
ing hypotheses as applicable to instruction or to the practical

affairs of life. "We have usually regarded it as but a method
of science. But I believe its application to practical affairs has

a value co-ordinate with the importance of the affairs them-
selves. I refer especially to those inquiries and inspections

that precede the coming-out of an enterprise rather than to its

actual execution. The methods that are superior in scientific

investigation should likewise be superior in those investigations

that are the necessary antecedents to an intelligent conduct of

affairs. But I can dwell only briefly on this phase of the

subject.

In education, as in investigation, it has been much the prac-

tice to work a theory. The search for instructional methods
has often proceeded on the presumption that there is a definite

patent process through which all students might be put and
come out with results of maximum excellence : and hence
pedagogical inquiry in the past has very, largely concerned

itself with the inquiry, "What is the best method?" rather

than with the inqiry, ""What are the special values of different

methods, and what are their several advantageous applica-

bilities in the varied work of instruction?" The past doctrine

has been largely the doctrine of pedagogical uniformitarianism.

But the faculties and functions of the mind are almost, if not

quita, as varied as the properties and functions of matter; and it

is perhaps not less absurd to assume that any specific method
of instructional procedure is more effective than all others,

under any and all circumstances, than to asume that one prin-

ciple of interpretation is equally applicable to all the phenomena
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of nature. As there is an endless variety of mental processes

and combinations and an indefinite number of orders of pro-

cedure, the advantage of different methods under different

conditions is almost axiomatic. This being granted, there is

presented to the teacher the problem of selection and of adaptation

to meet the needs of any speciiic issue that may present itself.

It is important, therefore, that the teacher shall have in mind

a full array of possible conditions and states of mind which

may be presented, in order that, when any one of these shall

become an actual case, he may recognize it, and be ready for

the emergency.

Just as the investigator armed with many working hypotheses

is more likely to see the true nature and significance of

phenomena when they present themselves, so the instructor

equipped with a full panoply of hypotheses ready for application

more readily recognizes the actuality of the situation, more

accurately measures its significance, and more appropriately

applies the methods which the case calls for.

The application of the method of multiple hypotheses to the

varied affairs of life is almost as protean as the phases of that

life itself, but certain general aspects may be taken as typical of

the whole. What I have just said respecting the application of

the method to instruction may apply, with a simple change of

terms, to almost any other endeavor which we are called upon

to undertake. "We enter upon an enterprise in most cases

without full knowledge of all the factors that will enter into

it, or all of the possible phases which it may develop. It is

therefore of the utmost importance to be prepared to rightly

comprehend the nature, bearings, and influence of such unfore-

seen elements \vhen they shall definitely present themselves as

actualities. If our vision is narrowed by a preconceived theory

as to what will happen, we are almost certain to misinterpret

the facts and to misjudge the issue. If, on the other hand,

we have in mind hypothetical forecasts of the various contin-

gencies that may arise, we shall be the more likely to recognize

the true facts when they do present themselves. Instead of

being biased by the anticipation of a given phase, the mind is

rendered open and alert by the anticipation of any one of many
phases, and is free not only, but is predisposed, to recognize

correctly the one which dees appear. The method has a further

good effect. The mind, having anticipated the possible phases

which may arise, has prepared itself for action under any one

that may come up, and it is therefore ready-armed, and is pre-

disposed to act in the line appropriate to the event. It has not

set itself rigidly in a fixed purpose, which it is predisposed to

follow without regard to contingencies. It has not nailed

down the helm and predetermined to run a specific course,

whether rocks lie in the path or not; but, with the helm in

hand, it is ready to veerthe ship according as danger or advan-

tage discovers itself.

It is true, there are often advantages in pursuing a fixed

predetermined course without regard to obstacles or adverse

conditions. Simple dogged resolution is sometimes the salva-

tion of an enterprise ; ' ut, while glorious successes have been thus

snatched from the v&u y brink of disaster, overwhelming calamity

has in other cases followed upon this course, when a reasonable

regard for the unanticipated elements would have led to suc-

cess. So there is to be set over against the great achievements

that follow on dogged adherence great disasters which are

equally its result.

The tendency of the mind, accustomed to work through mul-

tiple hypotheses, is to sway to one line of policy or another,

according as the balance of evidence shall incline. This is the

soul and essence of the method. It is in general the true

method. Nevertheless there is a danger that this yielding to

evidence may degenerate into unwarranted vacillation. It is

not always possible for the mind to balance evidence with

exact equipoise, and to determine, in the midst of the execu-

tion of an enterprise, what is the measure of probability on the

one side or the other; and as difHculties present themselves,

there is a danger of being biased by them and ol swerving from

the course that was really the true one. Certain limitations

are therefore to be placed upon the application of the method, for

it must be remembered that a poorer line of policy consistently

adhered to may bring better results than a vacillation betweeni

better policies.

There is another and closely allied danger in the application

of the method. In its highest development it presumes a mind:

supremely sensitive to every grain of evidence. Like a pair of

delicately poised scales, every added particle on the one side

or the other produces its effect in oscillation. But such a pair

of scales may be altogether too sensitive to be of practical

value in the rough affairs of life. The balances of the exact

chemist are too delicate for the weighing-out of coai'se commod-
ities. Despatch may be more important than accuracy. So it

is possible for the mind to be too much concerned with the nice

balancings of evidence, and to oscillate too much and too long

in the endeavor to reach exact results. It may be better, in,

the gross affairs of life, to be less precise and more prompt.

Quick decisions, chough they may contain a grain of error, are

oftentimes better than precise decisions at the expense of time.

The method has a special beneficent application to our sociall

and civic relations. Into these relations there enter, as great

factors, our judgment of others, our discernment of the nature of

their acts, and our interpretation of their motives and purposes..

The method of multiple hypotheses, in its application here,

stands in decided contrast to the method of the ruling theory

or of the simple working hypothesis. The primitive habit is to

interpret the acts of others on the basis of a theory. Child-

hood's unconscious theory is that the good are good, and the

bad are bad. From the good the child expects nothing but

good; from the bad, nothing but bad. To expect a good act

from the bad, or a bad act from the good, is radically at vari-

ance with childhood's mental methods. Unfortunately in our

social and civic affairs too many of our fellow-citizens have

never outgrown the ruling theory of their childhood.

Many have advanced a step farther, and employ a method

analogous to that of the working hypothesis. A certain,

presumption is made to attach to the acts of their fellow-

beings, and that which they see is seen in the light of that

presumption, and that which they construe is construed in the-

light of that presumption. They do not go to the lengths of

childhood's method by assuming positively that the good are

wholly good, and the bad wholly bad ; but there is a strong

presumption in their minds that he concerning whom they

have an ill opinion will act from corresjDonding motives. It

requires positive evidence to overthrow the influence of the

working hypothesis.

The method of multiple hypotheses assumes broadly that the

acts of a fellow-being may be diverse in their nature, their

motives, their purposes, and hence in their whole moral char-

acter; that they may be good though the dominant character be

bad; that they may be bad though the dominant character be

good ; that they may be partly good and partly bad, as is the fact

in the gi-eater number of the complex activities of a human being.

Under the method of multiple hypotheses, it is the first effort

of the mind to see truly what the act is, unbeclouded by the

presumption that this or that has been done because it accords

with our ruling theory or our working hypothesis. Assuming

that acts of similar general aspect may readily take any one

of several different phases, the mind is freer to see accurately

what has actually been done. So, again, in our interpretations,

of motives and purposes, the method assumes that these may

have been any one of many, and the first duty is to ascertaia

which of possible motives and purposes actually prompted this

individual action. Going with this effort there is a predisposi-

tion to balance all evidence fairly, and to accept that interpre-

tation to which the weight of evidence inclines, not that which,

simply fits our working hypothesis or our dominant theory^

The outcome, therefore, is better and truer observation and

juster and more righteous interpretation.

There is a third result of great importance. The imperfections

of our knowledge are more likely to be detected, for there will

be less confidence in its completeness in proportion as there ia

a broad comprehension of the possibilities of varied action,

under similar circumstances and with similar appearances^



'96 SCIENCE. [Vol. XV. No. 366

So, also, the imperfections of evidence as to the motives and
purposes inspiring the action will become more discernible in

proportion to the fulness of our conception of what the evidence
should be to distinguish between action from the one or the
other of possible motives. The necessary result will be a less

disposition to reach conclusions upon imperfect grounds. So,

also, there will be a less inclination to misapply evidence; for,

several constructions being definitely in mind, the indices of the
one motive are less liable to be mistaken for the indices of an-
other.

The total outcome is greater care in ascertaining the facts,

and greater discrimination and caution in drawing conclusions.
I am confident, therefore, that the general application of this

"method to the affairs of social and civic life would go far to
remove those misunderstandings, misjudgments, and misrepre-
sentations which constitute so pervasive an evil in our social
and our political atmospheres, the source of immeasurable
suffering to the best and most sensitive souls. The misobser-
vations, the misstatements, the misinterpretations, of life may
cause less gross suffering than some other evils; but they,
being more universal and more subtle, pain. The remedy lies,

indeed, partly in charity, but more largely in correct intellectual
habits, in a predominant, ever-present disposition to see things
as they are, and to judge them in the full light of an unbiased
weighing of evidence applied to all possible constructions, accom-
panied by a withholding of judgment when the evidence is

insufficient to justify conclusions.

I believe that one of the greatest moral reforms that lies

immediately before us consists in the general introduction into
social and civic life of that habit of mental procedure which
is known in investigation as the method of multiple working
hypotheses.
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Speaking of Professor Carl Lumholtz's -'Among Cannibals,"
the AtheruEum says that ' 'the volume is not only agreeable read-
ing throughout, but is full of curious information. '

'

— In the Jenness Miller Magazine for February is a physical
culture article by Miss Jenness. ' 'The History of St. Valentine's
Day, '

' by Laura Giddings, suggests a new form of entertainment

for modern society.

— In the Electrical World of Jan. 11 was an illustrated article

descriptive of the new and handsomely equipped offices of that

enterprising paper, which occupy the better part of a floor in the
recently finished Times Building on Park Row, this city,— one of

the finest office buildings in the world.

— The brother of President Harrison's private secretary, Mi'.

A. J. Halford, has %vrittenfor the Mai-ch number of the Philadel-

jihia Ladies' Home Joimial an article on "Mrs. Han-ison's Daily
Life in the Wliite House, '

' prepared with the consent and assist-

ance of -Mrs. Harrison.

— It is thought that the death of Mr. Frank Marshall will

cause no delay in the publication of the eighth and final volume
of the "Henry Ii-ving Shakespeare," Mr. Mai-shall's ai-duous

laboi-s on this work were the indirect cause of his illness. The
eighth volume, by the way, will contain ' 'Hamlet. '

'

— One of the gravest and most important problems that con-

front the American people relates to the hundi-eds of thousands of

immigTants who pour into this country every year. In a timely

book, soon to be published by the Scribners, Riclunond M.
Smith, professor of political economy in Columbia College, dis-

cusses the historical, statistical, economic, ethnic, and social

aspects of this interesting question.
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—"Laugh and Learn" is the title of a book of nursery lessons

and nursery games, by Jennett Humphreys, with many illustra-

tions. The union of simple instruction and amusement is hap-

pily carried out. The book will be published by Scribner &
Welford.

— Under the title of "The Eeligious Aspect of Evolution,"

Dr. James McCosli's series of lectures delivered in 1887 at the

Theological Seminary of the Diocese of Ohio and Kenyon College

will be published by the Scribners. The cliapter on "Final

Cause" is. entirely new.

— Professor Frederick L. Ritter of Vassar has revised and en-

larged his popular history of ' 'Music in America, '

' and the new

edition will be brought out soon by the Scribners. The author

has continued to date the history of the leading musical organiza-

tions and of the opera in different cities, adding about a hundi-ed

pages to the book.

— Two new volumes of ' 'The Uncollected Writings of Thomas

De Quincey,
'

' with a preface and amiotations by James Hogg,

are announced by Scribner & Welford. The volumes contain

many entertaining essays; "Shakespeare's Text," "How to

Write English, '
'

' 'The Casuisti-y of Duelling, '

' and ' 'The Love-

Chai-m, '

' being a few of the titles.

— As a memorial of a distinguished administi-ator, and to

further the cause of imperial federation, Mr. Stanley Lane-Poole

has edited the papers of Sir George Bowen, and they will be pub-

lished immediately in London and New York by Longmans,

Green, & Co. In one of Sir George's earlier letters there is a

pleasant glimpse of Washington society during Grant's adminis-

ti'ation.

— The ' 'Truth Seeker Annual and Freethinkei-s' Almanac'

'

for 1890 ('28 Lafayette Place, New York) contains, among num-
erous other interesting articles, an account of the inauguration

of the Bruno statue in Rome, by T. B. Wakeman ; some investi-

gations into the phenomena of Spiritualism, by E. M. Mac-

donald; and a history of the progress of free thought in the

United States during 1889. The book is handsomely illustrated.

— Our readers will learn witli interest that the Scribners will

issue this month the third and fourth volumes of Heni-y Adams' s

' 'History of the United States.
'

' The first two volumes treated

of Jefferson's fii-st administration, — 1801 to 1805; the forth-

coming two volumes relate to the great Democratic leader's

second term of office, — 1805 to 1809. The new volumes are said

to contain considerable new material bearing upon the Burr con-

spiracy and other events of the period.

— The January number of the American Naturalist is at hand.

It contains, beside another instalment of E. L. Sturtevanfs

treatise on the ' 'History of Garden Vegetables,
'

" an illustrated

article by J. W. Fewkes, on the habit of certain sea-urchins of

boring holes in the rocks to which they are attached, and a sug-

gestive article by R. E. C. Steams on "The Effects of Musical

Sounds upon Animals.' ' We note the fact that this number ap-

pears almost on time ; and as the present publishers, the Messrs.

Ferris Brothel's, of Sixth and Arch Streets, Philadelphia, have

been sending out the numbers at the rate of two a month since

they assumed control, it is only fair to infer that the magazine

will henceforth appear on its nominal date. There are still

thi'ee numbers to be furnished of the year 1889; but these will

be printed and sent out as rapidly as possible, and in the mean
time the current issues for 1890 will proceed with regiilarity.

— Tlie Publication Agency of the Johns Hopkins University,

Baltimore, has just issued '
' The Beginnings of American Na-

tionality," by President Small of Colby University, commencing
the series for 1890 of "Studies in Historical and Political

Science;" also "The Needs of Self-Supporting Women," by

Miss Clare de Graffenried of the Department of Labor, Wasliing-

ton, D.C., being No. 1 (for 1890) of the "Notes Supplementary

to the Studies in Historical and Political Science. " It is pro-

posed, also, to collect and publish, in a limited edition, the

principal literary essays and studies of Pi'ofessor Gildersleeve.

They will make a volume of between three hundred and four

hundred pages. The following is a list of the titles of the essays :,

1. "Limits of Culture;" 3. "Classics and Colleges;" 3. "Uni-
versity Work in America;" 4. "Grammar and Aesthetics;"

5. "Legend of Venus ; 6. "Xanthippe and Socrates;" 7. "Apol-
lonius of Tyana;" 8. "Lucian;" 9. "The Emperor Julian;"
10. ' 'Platen' s Poems : " 11. ' 'Maximilian, Emperor of Mexico ; '

'

12. ' 'Occasional Addresses. '

'

— Of the contents of The Chautauquan for February we note
"The Politics which Made and Umnade Rome," by President

C. K. Adams, LL.D. ; "The Politics of Medieval Italy," by
Professor Philip Van Ness Myers, A.M.; "The ArcliBeological

Club at Rome," by James A. Harrison, LL.D., Lit.D. ; "Life
in Media3val Italy," by the Rev. Alfred J. Church, M.A.

;

"Economic Internationalism," by Richard T. Ely, Ph.D.;
"Moral Teachings of Science," by Arabella B. Buckley; "The
Works of the Waves," by Professor N. S. Shaler; '-Traits of

Human Nature," by J. M. Buckley, LL.D ; "Modern English

Politics and Society, " by J. Ranken Towse ;
' 'How Sickness was

prevented at Jolnistown, '

' by Dr. George Groff ;
' 'Trusts and

How to Deal with Them, '

' by George Gunton ; and ' 'Divorce in

the United States," by Oliver Cornell.

LETTERS TO THE EDITOR.

*** Correspondents are requested to be as brief as possible. The^riter^s nam&
is in all cases required as proof of good faith.

The editor will be glad to publish any queries consonant with the character,-

of the journal.
Physical Fields.

It seems probable that the articles which have appeared in

this journal on this subject — one by A. E. Dolbear on Dec.

27, and the other by N. W. Perry on Jan. 34 — are the most
important that have been recently written as bearing especially,

upon present theories in meteorology. It is of the utmost con-

sequence that in this complex science we lay a sure foundation

of fact, and never be tempted to speculations unless supported

in the main by observations. It is not my purpose, even if I

were able, to discuss the questions at issue in these papers, but

I wish to present what seems to me may prove a most important,

field for research, hoping that others may take up the matter

and shed light upon the problem.

The "thermal field" is probably the easiest to comprehend.

We may conceive a white-hot cannon-ball in space. It radiates

its heat equally in all directions, and is rapidly cooled. We
may measure the distance to which these radiations extend. If

these radiations be intercepted by any body, it in turn will be

heated, and send back its radiations to the ball; and these ex-

changes will continue till a thermal equilibrium be established.

All orthodox theories in meteorology regard the sun as a hot

ball in space; that its rays impinge upon the earth, passing

through the atmosphere without heating it ; that this heated

earth sets up convection currents in the atmosphere; and,

finally, that all our winds and storms are primarily induced by

these convection currents. I believe the time is not far distant

when this theory will appear puerile in the extreme, and it will

be acknowledged that the actions produced in any locality through

the direct heat agency of the sun must be greatest just at the

time when there are no storms, and all of them combined will

not account for a hundredth part of the energy developed.

The ' 'electric field' ' is the one I wish to specially notice.

Mr. Perry, sjjeaking of electrification, says, ' 'It is a condition

which is dual in its character. The negative exists because of the

existence of the positive, not because of propagation from one to

another. . . . We must regard electricity as motion ; electrifica-

tion, one kind of stress which is capable of producing electrical

vibrations ; magnetism may be another. '

' Granting the exist-

ence of such a dual condition, without at present going intq

the question of how it can be energized or brought about, I wisl^

to inquire what may be told or inferred as to the action of

individual electrified particles in either the positive or negative

portion of such a dual condition, let us say, in the atmosphere.

Take, for example, the electric arc. As I understand it,

particles of carbon are continuously carried from what is callecl
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the positive pole to tbe negative, and the latter is built up at

the expense of the former. I do not know that the velocity of

these particles has even been estimated, but it must be exceed-

ingly small as compared with that of electricty (186,000 miles

per second) . Suppose we have a positive and a negative

electric field, or dual condition, in a dusty atmosphere: may we
Bot say that the dust in the positive field, if sufficiently elec-

trified, will have a tendency to pass toward the negative field?

Or. if we consider that moisture particles take the place of

dust, why may not these, positively electrified, have a tendency

toward the negative field? We have an illustration on a large

scale in the case of thunder-clouds which have been repeatedly

seen to approach each other. Mr. Dolbear writes me that he has

himself noted a most remarkable and sudden clearing of clouds

after a thunder-storm. I have myself observed a line of black-

ness gradually advance in a clear sky, the line stretching from

the south-east to the north-west. The demarcation between

the clear sky and the black cloud was almost geometrical in its

sharpness. No rain was felt till the edge of the cloud reached

the zenith; and then rain fell in torrents, though there was

blue sky almost directly overhead.

But there is a still more important consideration. The

difficulty of changing the moisture contents of tbe air is

universally recognized. The number of grains per cubic foot

will remain absolutely constant for days at a time, no matter

what maybe the heat conditions of the earth, its winds, clouds,

or any other changes in the meteorological elements. A six-

teen-hours' steady rain has not been sufficient to saturate the

air. Nothwithstanding these facts, we now know that accom-

panying a storm, and independent of the sun's heat, there are

most extraordinary fluctuations in the moisture contents of the

air. Frequently, over an area of 160.000 square miles, this

moisture may be doubled, and immediately following the storm

it may be diminished three-quarters of this ; and this, too,

absolutely independent of the wind, pressure, or temperature.

I will give but one illustration. On Dec. 22, 1889, at 3.11

P.M., I observed 4.09 grains of moisture per cubic foot in the

air, which was calm at the time. At 5.2 P.M., or 111 minutes
later, there were only 1.04 grains per cubic foot. This was
certainly the greatest diminution I ever observed, but several

times 1 have observed it almost as great. Without going into

the questions, which this discussion must raise, it seems to me
that such extraordinary changes can be abundantly accounted

for on the principles enunciated in this journal, and cannot

be accounted for in any other way. What we need most of all

are experimental determinations showing the possibility of such
transfer in electric fields. Have we any help from the difficulty

of running a Holtz machine in a damp room, from the gather-

ing of dust and lint on electrified glass rods? Is it possible to

electrify a mass of air so as to test any of these questions ? Thus
far I have hoped only to interest others more familiar with the

subject than myself. I do not expect that I have added any
thing to our knowledge; but as Professor Holden has said

recently, regarding photographic magnitudes of stars, "any
discussion of the question at this stage can but be advanta-
geous, " so it seems to me in this field of research we may well
consider that any consideration of the questions involved must
tend to bring out the best thoughts of many minds ; and ' 'in

the multitude of counsellors there is wisdom."
H. A. Hazen.

-Northfleld, Minn,, Jan. 28.

In my communication on physical fields published in Science

of Dec. 27, what I was most desirous of pointing out was the

character of the physical re-action of a field of a given sort

upon a body in it. The explanation of the various steps was
unessential, entirely so; and if my explanations were not the

true explanations, the conclusions reached in the main thesis

"would not be vitiated.

Mr. N. W. Perry takes some exceptions to my terminology,
which are proper enough if I have not used appropriate terms.

I most heartily agree that in all departments of science the
terms used should be explicit, definite, and not misleading;

but it is unfortimate indeed that all through physics, to say

nothing of other sciences, there is no general agreement as to the

proper use of terms. Take, for instance, the term "heat."

Some say "heat is vibratory atomic or molecular motion,"
others just as competent say "heat is a form of energy."

Now, both cannot be right, unless a mode of motion is a form
of energy. Again, note the long controversy lately had in

England over the proper use of the words "mass" and
"weight.'

'

The significance of it is this: that, until there js a well-

settled use of a word in a technical sense, one cannot be

altogether blamed if he uses the word in a sense different from

some other one. Now, Mr. Perry is certain that I do not use

the word ' 'stress' ' properly ; that it ' 'is not proper to say that a

stress travels;" that Maxwell and others do not believe that

electrification involves motion in any way; that potential con-

ditions or energy are static, and that I have made a funda-

mental mistake in not discriminating between static and kinetic

energy.

To all this I have to reply,

1st, Suppose an electrometer to be, say, one metre from a •

glass rod which I electrify with a piece of silk. If the electrom-

eter gives any indication of electrification, the condition that

incites it has travelled with a finite velocity. Whether it be

called a stress, a strain, or any thing else, is immaterial;

whether it is a condition of the ether or action at a distance in

the sense the older philosophers thought, does not matter so much
if it takes time to go from the glass rod to the electrometer.

One may call it potential or kinetic energy if he chooses : a static

condition will presently be reached, but not instantly. And
the same is true of the effect produced by magnetizing a piece

of iron.

Mr. Perry seems to say, that, if there was but one body in

the universe, it could not have an electric field, even if it could

be electrified. If that be his meaning, I must say that his con-

ception of electrical re-actions is totally different from mine.

As Tait has it, "every action between two bodies is a stress."

The body and the ether about it are two bodies; and. if they

can act at all upon each other, there will then be a field.

Perhaps, however, Mr. Perry calls the ether matter, which has

not been my habit, and against which I was not on my guard

when I wrote the statement to which he objects. Until we
have some evidence that ether is subject to the law of gravi-

tation, it seems to me to be improper to speak of it as matter.

If "every particle of matter attracts every other particle of

matter, '

' and if there is no evidence that ether is so attracted,

it is not conducive to good terminology to call it matter.

2d, This term "stress" has not been long in use at all, and
the adoption of it into electrical science I suppose to be due
chiefly to Maxwell. I have therefore looked to see how he

employed it, and I find the following in his treatise on
"Electricity and Magnetism," Art. 866:—

•

' 'Now, we are unable to conceive of propagation in time,

except either as the flight of a material substance through

space, or as the propagation of a condition of motion or stress in

a medium already existing in space." The Italics are mine,

as I interpret them to mean precisely what I meant. Evidently

Maxwell did conceive that stress could travel.

Again, in Art. 863 he says, "The emitted potential ^zos to

the body ; '

' and once more, ' 'The potential as received by the

attracted body is identical with, or equal to, the potential

that arrives at it;" and once more, "The velocity of trans-

mission of the potential is not like that of light, constant

relative to the ether or to space, but rather like that of a

projectile, constant relative to the velocity of the emitting par-

ticle at the instant of emission."

These quotations seem to me to justify me in the use of the

word ' 'stress' ' as a condition capable of translation from one
point to another. It is not unlikely, though, that within the

past few years, and since Maxwell's death, the term has become
more precise; and that, if true, would justify calling attention

to a departure from such use. A. E. Dolbeae.

College HiU, Mass , Feb. 3.
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Pressure-Waves.

Cazenovia Lake, or more properly "Owahgena," is about

four miles long and half a mile wide, situated twelve hundred

feet above sea-level. The outlet issues from one corner, and is a

deep curved channel. Two hundred feet from the lake an

artificial pond connects with the outlet. A dam at the neck of

this pond rises to within four inches of the surface of the

•water. No ordinary waves reach this point, but it affords an

unusually good opportunity for observing the long waves that

are evidently caused by varying atmospheric pressure, apart

from the frictional force that produces the common waves.

"When the water is perfectly smooth on each side of this dam,

which is protected from wind-currents, it flows with such

speed over the dam as to show a decided ripple: The flow is

alternately in and out of the pond, which has no other opening,

and it changes direction about every five minutes. The change

of level is from three-quarters of an inch to an inch.

If the speed of this long low wave is the same as the small

swells on the lake, ten minutes from crest to crest would indicate

that the crests are about one mile apart, — a very long wave
with an inch elevation. Tlie phenomenon is regular for hours,

and seems to depend very little upon the force of ihe wind,

showing no connection with the wind's direction. If local

storms prevail, the energy of this motion is increased very

much in excess of the force of the wind felt on the lake.

The variation of atmospheric weight needed to produce this

effect would probably be a little less than an ounce to the

square foot, or an inch and a half on a water barometer. It

suggests a low-tide rise and fall, with eight to ten minute
intervals. It would be interesting to know if more skilled

observers have given attention to water indications of air-

pressure of this kind.

To-day there is ice on the lake two or three inches thick ; the

wind south, in strong gusts. At the south end, where the

wind is offshore, and at a very sheltered point, I notice, at

about eight-minute intervals, a rise of the water made evident

by the cracking of the crust that connects the ice with the

shore, showing that the long wave acts under the ice in the

same way as when the lake is open. L. W. Ledyaed.
Cazenovia, N.T , Feb. 2.

wiuter, west winds prevailing, few colds, 'and but little sick-

ness except whooping-cough among children.
'Jj

—» .ia_^
Over on the other side of the river, north of this about thirty

or forty miles, is a Russian settlement. I have heard continu-
ally of late of their having influenza over there. I bad no
faith in the disease being an epidemic or contagious. A short

time ago a few of our Indians went over there trading. We
had no signs of the disease here. They returned, and in less

than a week one of the families who went were all down with
what I thought hard colds. I was called in to treat the cases.

In three days, three more strong men were down; and now the

whole Indian village is suffering with it, and I am just coming
down with it myself. The patients have aching heads, and
pain in the side and lungs, the whole body aching as if with
ague. They are feverish, troubled with coughing and hoarse-

ness, are restless, and have no appetites, but great thirst. Is

it influenza? If so, influenza must be contagious. We have
such cold weather, surely disease-germs would not survive ; and
our winds, being mostly west winds, could not bring disease-

germs from the east. This may be of no use to science; but I

am so isolated here, — being a missionary among the Indians,

and the only white person here, — I thought it might have
weight in some direction. M. C. Collins.

Fort Yates, N.Dak., Jan. M.

Influenza.

I LIVE on the Sioux Reservation, thirty-two miles from Fort

Tates, the nearest white settlement. We have had a clear cold

Lightning Discharge.

In response to invitation in the last number of Science, I

send description of lightning discharge.

In the summer of 1883, when our present public high-school

building was nearly completed, but before the lightning-rods

were in place, a carved brownstone "finial" in the form of a

double cross, weighing about a hundred pounds, which stood

on one end of the roof of the building, was struck by lightning.

No trace of the lightning was found on any part of the building

below this ' 'finial
'

' stone, which was apparently blown to

pieces as effectually as if an ounce of gunpowder had been

enclosed in its centre, and fired by electricity. It was just

before a thunder-shower, but not a drop of rain had fallen.

The writer was within twenty rods of the building at the time,

and helped pick up the fragments (all of which have been

preserved) , which were scattered over a space of thirty feet

radius.

Was the cloud negative, and did the positive discharge go
upward? Joseph Hall.

Hartford, Conn., Jan. 39.

Children

Enjoy It.

SC01TS

EMULSION
of pure Cod Liver Oil wJth Hypo-
phosphites of Lime and Soda Is

almost as palatable as milk.
Children enjoy It rather than

otherwise. A MARVELLOUS FLESH
PRODUCER it Is Indeed, and the

I little lads and lassies who take cold
easily, may be fortified against a

[

cough that might prove serious, by
I
taking Scott's Emulsion after their

i

meals during the winter season.

I

Heware of substitutions and imitations.

A New Method of Treating Disease.

HOSPITAL REMEDIES.

What are they ? There is a new departure in

the treatment of disease. It consists in the

collection of the specifics used by noted special-

ists ofEurope and America, and bringing them
within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indigestion, stomach and liver troubles only,

was obtained and prepared. The treatment of

other physicians celebrated for curing catarrh

was procured, and so on till these incomparable

cures now include disease of the lungs, kidneys,

female weakness, rheumatism and nervous de-

bility.

This new method of " one remedy for one

disease " must appeal to the common sense of

all sufferers, many of whom have experienced

the ill effects, and thoroughly realize the ab-

surdity of the claims of Patent Medicines which

are guaranteed to cure every ill out of a single

bottle, and the use of which, as statistics prove,

Aas I iiined moiv stomachs than alcohol. A cir-

cular describing these new remedies is sent free

on receipt of stamp to pay postage by Hospital

Remedy Company, Toronto, Canada, sole pro-

prietors.

If you have $100, -$1,000 or $1,000,000
for which you are seeking for a profitable

investment, write to James W. Greene,
West Superior, Wis.

Inquiry costs nothing. Reference by per-

mission to The Editor of Science.

DO YOU INTEND TO BUILD?
We offer an Atlas of Sensible Low Cost

Houses, a portfolio 11x14 inches, containing
liandsoine illiislratioiis, floor plans, and full

descriptions of this popular design, and flfty-four

others, ranging iu cost Irom $800 to $7,200. This
specimen design Is for a cottage witli seven rooms,
and costing $1,100. It combines beauty and comfort,
has two large porches, and Is a popular and practi-
cal working design, having been built several times
for Its estimated cost.

No matter what style of a house you may Intend to

build, it win pay you to have this boob.
We will send this Atlas, postpaid, on receipt of

price, $1,—N. D. C. Hodges, 47 Lafayette Place, New
York.
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Philosophical Society, Washington.

Feb. 1. — C. Hart Merriam, General Re-
sults of a Biological Survey of the San
Francisco Mountain Region in Arizona ; B.

E. Ferrow, Forest Influences on Water
Supplies.

Boston Society of Natural History.

Feb. 5, — F. W. Putnam, Early Man in

America; S. H. Scuclder, Remarks on a
Small Collection of Beetles from the Inter-

glacial Clays of Scarboro' , Ontario.

Exchanges
[Free of charge to all, if ofsatisfactory character.

Address N. D. C. Hodges, 47 Lafayette Place, New
York.l

Wanted — Books and journals, American or foreign,
relating to Photography—exchjinge or purchase. C. W.
Canfield, 1.321 Broadway, New York.

Wanted.—Marine univalves of the west coast, from U.
S. line southward, and from Pacific Is'ands, offered; ex-
change from a general collection. — F. C. Browne, Fram-
ingham, Mass.. Box 50.

D. E. Willard, Curator of the Museum, Albion Acad-
emy, Albion, Wis, will answer all his correspondence as
soon as possible. Sickness and death in the family, with
many other matters, have prevented his answering as
promptly ;

I will give ]

should have done.

) good arrow heads for a fine pair of wild
cattle horns at least two feet long. Jf you have shorter
or other horns write me, and al>o how many arrow heads
you want for them. I will also exchange shells, minerals
and arrows. W. F. Lerch, 30S East 4th St , Davenport,

I wish to^ purchase Vol. 7 of the American Cheittical
Journal^ either bound or unbound. State price. Ad-
dress, Wm. L, Dudley, Vanderbilt University, Nashville,
Tenn
A few duplicates of Murex radix ^ M. rajnosus^ M.

brandarts. Cassis ru/a^ Harpa ventricosa, Oliva tri-
aiula, O. reticularis, Chlorostoma funebrale^ Cyprcea
caput serpentis^ C. iynx, Lottia gigantea^ Acmola
Patina, Chama spi7tosa, and some thirty other species,
for exchange for shells not in our collection. List on ap-
plication. — Curator Museum, Polytechnic Society, Lou-
isville, Ky.
Photographs and Stereoscopic views of Aborigines of

any country, and fine landscapes,etc.,wanted in exchange
for minerals and fossils. — L. L. Lewis, Copenhagen.
New York.

'

_
Droysen's Alg^meiner Hisioricher Hand-atlas (Leip-

zig, 1886.) for scientific books - those published in the
International Scientific Scries preferred. —James H.
Stoller, Schenectady, N.Y.

Astronomical works and reports wanted in exchange or
to buy. Reports of observations on the planet Neptune
and its satellite specially desired —Edmund J. Sheri-
dan, B.A., 295 Adelphi St., Brooklyn, N.Y.

I would like to correspond with any person having
Tryon's "Structural and Systematic Conchology'' to
dispose of. I wish also to obtain State or U.S. Reports
on Geology, Conchology, and Archaeology. I will ex-
change classified specimens or pay cash. Also wanted a
copy of MacFarlane's " Geologists' Traveling Hand-Book
and Geological Railway Guide." — D. E. Willard, Cura-
tor of Museum, Albion Academy, Albion, Wis.

Morris's "British Butterflies," Morris's "Nests and
Eggs of British Birds," Bree's "Birds of Europe" (all
colored plates), and other natural history, in exchange
for Shakesperiana ; either books, pamphlets, engravings,
or cuttings. — J. D. Barnett, Box 735, Stratford.-Canada.

I have Anodonta opalina (Weatherby), and many
other species of shells from the noted Koshkonong Lake
and vicinity, also from Western New York, and fossils
from the Marcellus shale of New York, which T would be
glad to exchange for .specimens of scientific value of any
kind. I would also like to correspond with persons inter-
ested in the collection, sale, or exchange of Indian relics.-
D. E. Willard, Albion Academy, Albion, Wis.

Will_ exchange "Princeton Review" for 1883, Hugh
Miller's works on geology and other scientific works, for
back numbers of " The Auk," "American Naturalist,"
or other scientific periodicals or books. Write.— T. M.
Keck, Chardon, Ohio.

Shells and curiosities for marine shells, curiosities Or
minerals address W. F. Lerch, No. 308 East Fourth St.,
Davenport, Iowa.

CATARRH.
Catarrhal Deafness—Hay Fever.

A NEW HOME TREATMENT.

Sufferers are not generally aware that these
diseases are contagious, or that they are due to
the presence of living parasites in the lining
membrane of the nose and eustachian lubes.
Microscopic research, however, has proved this

to be a fact, and the result of this discovery is

that a simple remedy has been formulated where-
by catarrh, catarrhal deafness and hay fever are
permanently cured in from one to three simple
applications made at home by the patient once
in two weeks.

N.B.—This treatment, is not a snuff or an
oinlment

; both have been discarded by re; u-
table physicians as injurious. A pamphlet ex-
plaining this new treatment is sent free on
receipt of stamp to pay postage, by A. H. D^x-
on & Son, 337 and 339 West King Sit'eet.

Toronto, Q,&-a.&&2..— Christian Advocate.

Sufferers from Catarrhal troubles should care-
fully read the above.

Wants.

A Jiy person seeking a position /or luhick he is quali-
fied tfy his scientific attaimnen^s^ or anyperson seeking
some one to fill a position 0/ this character^ he it that
0/a teacher 0/science., chemist^ drattgktsman, or ivkat
not. may have the ' Want' inserted under this head
FREE OF COST, if he Satisfies the publisher 0/ the suit-
able character 0/ his application. A nyperson seeking
information on any scientific guestion, the address 0/
any scientific man. or who can in any -way use this col-

U7nn for a purpose consonant with the nature of the
paper ^ is cordially invited to do so.
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THE

Mm Bell Tipliie

COMPANY.
9S MILK ST, BOSTON, MASS.

This Compauy owns the Letters
Patent granted to Alexander Gra-
ham Beli, March 7th, 1876, No.
174,465, and January ;{0, 1S77»
No. 186,787.
The TransmissioQ of Speech by

all known forms of KLECTRIC
SPEAKING TELEPHONES in-
fringes the right secured to this
Company by the above patents, and
renders each individual user of tel-
ephones, not furnished by it or Its
licensees, responsible for such un-
lawful use, and all the conse-
quences thereol and liable to suit
therefor.

FOR SALE.
A first-class water motor, for hydrant pressure of

20 pounds or over.
No experiment; 5,000 in use.
Clean, simple, safe, reliable, economical, and very

desirable. No dirt, delay, or danger. Always ready;
no repairs. Any one can erect and operate it in
parlor, workshop, or offioe. For price, particulars,
etc., address "HYDRAULIC," care of Science,
47 Lafayette Place, New York.

A YOUNG MAN desires, about the 1st of
July, a position as laboratory assist-

ant, or as instructor in chemistry, physics,
and lesser mathematics. References as to
ability and character. 44 P.M. A. Address
E. L. Porter, Penn. Mil. Acad., Chester,
Pa.

PRACTICAL CHEMIST, with 10 years'
experience in superintending manufac-

ture of oil of vitrei, fertilizers, acetic acid,
wood alcohol, etc., is open to an engagement.
Bestre ferences. P. 0. Box 43, Edgevrater,
Bergen Co., N. J.

AN M. S. GRADUATE of the University
of Illinois is open for an engagement as

teacher of the Natural Sciences, Biology a
specialty, in an Academy, Institute, or High
School. Three years' experience. Is a prac-
tical assayer and chemist. Good references.
Address G. C, care Science.

WANTED.—A position in an Academy,
Normal or High School, as teacher of

the Natural Sciences and IModern Languages.
Latin taught in addition if necessary. Address
G., Box 441, Hanover, N.H.

A YOUNG SCOTCHMAN desires an ap-
pointnient in America. Three years in

English Government Office. Good references.
Address "Jack" care J. Lawson & Coy, 17
Princes St., Aberdeen, Scotland.

I
WILL ASSIST in photographic or optical

laboratory in return for experience and con-
venience of perfecting original appliances. Ad-
dress E. C. Owen, care of Gibson &• Simpson,
gj Adelaide Street East, Toronto, Canada.

AN ANALYTICAL CHEiWIST is open to
an engagement in mining, metallurgy,

calico-printing, and bleaching, or as research
chemist in alkali manufacture. Address
"Alkali," care of Science.

Physical Apparatus.

Electrical Apparatus.

Chemical Apparatus.

For Schools and Colleges.

Write for Estimates.

JAMES W. QUEEN & CO.,

924 Chestnut St., Philadelphia.

H. Wunderlich & Co.,

868 BROADWAY,
NEW YORK,

Invite special attention to their latest

importations of Modern Etchings, En-
gravings, Brown's Carbon Photographs
and Watercolor Paintings, also to their

large collection of Rare English Mezzo-
tints, Fancy Subjects by Bartolozzi,

old Line Engravings, and Original

Works by Rembrandt, Durer, and other

old masters.

RUPTURE
cured in stipulated time.

NO DELAY FROM WORK. NO OPERATION.
Call or.'^end stamp for circular and reference of those

cured. We have on hand over 300 styles of trusses, from.
$1 up. and suspensories of all kinds. Orders filled by
mail or express to any part of the United States.

C. A. M, BURNHAM, M.D..
138 Clinton Place, New York.

IGENTS WaHTEDSicrSJ^lT/!lv,"p-LEVRE¥Tr'i?4
opportunity. Ceo. A. Scotti S42 Broadway,' N. Yi
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STATEMENT
OF

TheMutual LifeInsurauceCo.ofINewYork.
RICHARD A. McCURDY, President,

For the year ending December 3 1 st, 1 889.

Assets, $136,401,328 02.

Increase in Assets $10,
SurplHS, SO,

Increase in Surplus $1,
Receipts .. $3i

Increase during^ year $4
Paid Folicy-Hoiders $15

Invreasc during year §
Risks assumed $I5B,

Increase tluring year $48,
Risks in force $563

Increase during year / $§3,
Policies in force

Increase during year . . . .

.

Policies tvrilten in 1889
Increase over 1888

319,174 46
657,248 44
,717,184 81
,119,019 62
,903,087 10
,200.608 38
M73,058 16
,602,483 37
,388.222 05
949,933 92
824,749 56

182,310
23,941
44,577
11,971

THE ASSETS ARE IKVESTED AS FOLLOWS:
Real Estate and Bond and Mortgage Loans $69,361,913 13
United States Bond$< and otlier Securities $50,323,469 81
Loans on Collateral Securities $9,845,500 00
Casli in Banks and Trust Companies at interest $2,988,632 79
Interest accrued, Pretniums deferred and in transit, etc. . . $3,881,812 29

$136,401,328 02

Liabilities (including Reserve at 4 per cent.), $126,744,079 58.

I have carefully examined the foregoing statement and find the same to be correct. A. N. WATERHOUSE, Auditor.

From the Surplus above stated a dividend will be apportioned as usual.

Year.

1884
1885
1886
1887
1888
1889

New York, January 29th,

Samuel E. Sproulls,
Lucius Robinson",
Samuel D. Babcock,
George S. Coe,
Richard A. MoCurdy,
James C. Holden,
Hermann C. von Post,
Alexander H. Rice,
Lewis May,

Risks Bisks
Assumed. Outstanding. Assets.

3 34,681,420 8351,789,285 §103,876,178 51

46,507,139 368,981,441 108,908,967 51

56,832,719 393,809,303 114,181,963 34,

69,457,468 427,638,983 118,806,851 88
103,314,261 483,135,184 136,083,153 56
151,603,483 565,949,934 136,401,338 03

BOARD OF TRUSTEES.
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Sprague Blectric Railiiray and Motor Company.

Bearings Self Oiling.

NON-SPARKING IN OPERATION.

Lightest Weight Consistent with

Highest Efficiency.

SIMPLE IN CONSTRUCTION.

Not Liable to get out of Order.

Commutator Wear Reduced

to a Minimum.

16 and 18 BROAD STREET, NEW YORK.

CAUGRAPH
GREATEST SPEED ON RECORD!!

T. W. Osborne wrote 179 Tvords in one
single minute on the CAL.IGKAPH, tike

Cliantp Macliine of tlie World.

G. A. Mc-Bride wrote 139 words in a single
minnte, BHndfoIderi^ llins in eacli case
proving tlie falsity of many of tlie state-
ments of onr competitors.

For full and correct account (of above test, address

THE AMERICAN WRITING MACHINE CO.,

BARXFORD, C09il«.

BRANCH OFFICES :-237 Broadway, N. Y.

;

14 W.4th Street. Cincinnati, O. ! 1003 Arch
Street, Philadelphia.

PLAIN AND PRINTED

NDIA PONGEES,
CORAHS.

These celebrated fabrics are uii-

exrcclled for Avear and durability,

and tliis season's printings are of
unusual merit in their color and
design.

^SdtooidwcLU c& l^ti? dt.

NEW YORK.

CALIFORNIA SPECIMENS. SEND
TEN CENTS for a price list and beauti-

ful sample on card. Bird-skins, eggs, minerals,

plants, shells, etc. Address, A. C. Sullivan,

1 154 14th Street, San Diego, California.

Spring Dress Goods for 1890.

We have just placed on sale fifty cases o

medium and rich Dress Goods for Spring and

Summer, bemg the initial opening in this De-

partment,

An early inspection is invited.

JAMES McCREEEY & CO.

BROADWAY AND ELEVENTH STREET,

NEW YOBK.

ESTERBROOK'S
STEEL PENS.

OF SUPERIOR AW STANDARD QUALITY.

Leading Nos.; 048, 14, 130, 135, 239, 333
For Sale by all Stationers.

THE ESTERBROOK STEEl PEN CO.,

ffiWorlsa : Oamden, N.J. ^6 John .*>t.. New york.

THE HIGHEST AWABD OF A GOLD MEDAL
at the PARIS EXPOSITION was secured by the

rREMINGTON
STANDARD TYPEWRITER,j-^ Ms^

which has been for FIFTEEN YEARS THE STANDARD,
and Embraces the Latest and Highest Achievements of Inventive Skill.

WYCKOFF, SEAMANS & BENEDICT, 327 BROADWAY, NEW YORK.

CHANCE FOR ALL
To Enjoy a Cup of Perfect
Tea. A TRIAL ORDER ot ?}4
pounds of Fine Tea, either Oolong, Ja-
pan, Imperial, Gunpowder, Young Hy-
son, Mixed, English Breakfast or Sun
Sun Chop, sent by mail on receipt of
S2.00. Be particularand statewhatkind
of Tea you want. Greatest inducement
e\ er offered to get orders for our cele-

Coffees and Baking Powder. For full particu-
THE GREAT AMERICAN" TEA CO.
9. 31 and 33 Vesey St. , New York.

MINERALS. SirSb^'-ge-et'^fi"
the connoisseur, as well as cheaper specimens for the be-

ginner and the student. We also make a specialty of

minerals by weight for Blowpipe Analysis We have re-

cently received fine specimens of Drusy Quartz on Chrys-
ocolla, from Globe, Arizona; Malachite and Azurite,
Bisbee, Ariz. ; Lettsomite, very rare, Ariz. 5 Millerite,

Antwerp, N.Y. ; modified Quartz crystals, Alexander
Co., N.C. ; etc., etc. Complete Catalogue free.

ENGLISH & CO., Dealers in Minerals.

X512 Chestnut St., Philadelphia, Pa.

GEO.

5 & H. T ANTHONY & CO.
591 Broadway, N.Y.

Janufacturers and Importers ot

PHOTOSRAPHIC INSTRUMENTS,
s and Supplies of every

description. Sole proprietors of

the Patent Detective, Fairy Nov-
el, and Bicycle Cameras, and the

Celebrated Stanley Dry Plates,

great variety, from $g.oo upward,
; or call and examin "

established in this line of business.
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VS^IRE-ROPE TRASrWAYS.

V^IEE-EOPE tramways, as a means of cheap transpoitation, are

too well known to require any long dissertation on their advan-

tages. As feeders to established systems of railroad or water

communication, their low cost of construction through countries

where, from the rugged contour of the surface, ordinary rail-

road or even wagon-road building would be scarcely practicable,

except with long and costly detoms, has always made them
very attractive to the miner and quarryman, to whose use in

this country fhey have been heretofore almost exclusively con-

fined. The earliest tramways of this kind which were success-

fully introduced consisted of a single, moving, endless rope.

country. In Europe, however, while these single-rope lines

were also first in vogue, the double-rope system has of late

years almost entirely supplanted them, and has established

itself, as a general means of transportation, to an extent hardly

yet dreamt of here.

Railroad companies have adopted these lines as regular

feeders to their main roads, and laws have been promulgated in

different European countries regulating their construction and

traffic, the same as for ordinary railroads. Tliis extension of

their application is due principally, if not entirely, to~ the

perfection attained under the Bleichert system, some features

of which are shown in the accompanying illustrations. While
the individual loads to be carried by the single-rope lines

THE BLEICHERT WIRE-ROPE TRAMWAY, 1,000 FOOT SPAN, OVER THE WEINBACH VALLEY.

from which the loads were suspended. In one system the

buckets or carriers are attached to saddles, which ride on the

rope, but can be separated from it. In another system the

carriers are attached permanently to the rope. But in each of

these systems one and the same rope both supports and moves
the load.

Tliis fact is really the reason that aerial transportation has

hitherto not become general in the United States. Lines con-

structed with the single moving rope, while very efficient for

certain purposes, are not available for general use as a

means of transportation, because of their limited capacity for

carrying individual loads, which in no case can exceed 300

pounds, and in practice have been much smaller. The original

single-rope systems are the ones chiefly used hitherto in this

should, for convenience and economy, preferably not exceed

150 poimds. and are. in fact, seldom over 100 pounds, the

lines of this system are adaptable to individual loads up to

1.000 pounds each, and in special cases even heavier loads have

been carried.

Single-rope systems of tramways, where the moving rope

carries the load, must necessarily move slowly: otherwise there

is great danger that the rope may jump out of the carrying-

sheaves. These carrying-sheaves are very shallow, so as to

permit the passage over them cf the saddle or clip. The

dropping of the rope from the supporting sheaves has always

been a source of more or less trouble and expense in operating

these lines. In this system this trouble never occurs, since

the stationarv cairving-cable has no tendencv to leave the saddle
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in which it is carried. This being the case, there is no

difficulty in moving the cars of these lines at a speed of three

or four miles an hour.

rope. While this corrects the danger of slipping, it gives rise

to the objection that the buckets must be both loaded and
unloaded while moving, since they cannot be stopped without

3LE1CHERT WIRE-ROPE TRAMWAY OF THE SPLIT ROCK CABLE ROAD COMPANY, SYRACUSE, N.Y.

One of the advantages of these tramways over others consists

in their capability of surmounting any grade.

In one system of single-icpe tramways, no grades in the rope

stopping the whole line. In the system illustrated, both these

objections are obviated. Any grade can easily be surmounted,

provided the contour of the ground is such that the inclination

BLEICHERT WIRE-EOPE TRAMWAY OF THE SPLIT ROCK CABLE ROAD COMPANY, SYRACUSE, N.Y.

are permissible steeper than 1 in 3|. In fact, 1 in 4 is really

about the limit. On steeper grades there is danger of the load

slipping on the rope. To obviate this danger, another system
employs a clip which fastens the bucket permanently to the

ol the carrying-cables is not steeper than 1 in 1. The inclination

of these cables does not necessarily follow the contour of the

ground in all cases. For instance: in crossing valleys and
streams this system permits the use of long single spans,
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which, in the case of the single-rope tramways, would be

impracticable. Again: a precipitous rise in the ground

presents no insuperable difficulties, since the curves can usually

The cost of both construction and maintenance is greatly

increased for single-rope tramways by the use of spans longer
than too feet, or the occurrence of very steep grades. Even if

BLBICHERT WIRE-ROPE TRAMWAY AT GRANITE, MONTANA.

be laid out so as to bring the inclination of the carrying-cables

within the proper limits.

The other objection is obviated by the arrangement that

when the car reaches either terminal, or any switch or turn-out

only one such span, or one such grade, is present in a whole
line, it becomes necessary to make the entire double length of

moving rope strong enough for the special strain due to tha

one spot, over which, in its endless travel, every part of the rope

INTERIOR OF LOADING TERMINAL OP BLEICHERT WIRE-ROPE TRAMWAY AT GRANITE, MONTANA.

on the line, it can be automatically disconnected, and run off

to any point required for loading and discharging. This system

also permits the introduction at any point on the line of mov-
able or temporary switches or terminals, without the erection

of special structures for their support.

must pass; and this increase in the size of the rope affects the
dimensions of the supports, sheaves, and other fixtures through-

out the line, thus requiring a general increase of cost, nearly

as great as if all the spans were equally long or all the grades'

equally heavy. The wear of the rope is also increased by reasoit-
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of its greater diameter and the more unfavorable conditions of

tbe catenary curve, or sag, on long spans and steep grades; and
these sources of increased cost of maintenance affect every part

of the rope. In this system the carrying-cable, being stationary,

can be locally graduated to the strains it has to bear. The
cable for the empty cars does not, of course, require to be as

strong as the cable for the loaded cars, and it is therefore made
only strong enough for the work it has to perform. In like

manner, if one or more long spans occur in the line, it is not ne-

cessary that the whole cable should be made strong enough to bear

the extra strain at this one jjoint: on the contrary, it is sufficient

to so strengthen only the portions exposed to this extra strain,

and this is easily practicable. On very long steep grades also,

where the cable at the head of the incline must be able to bear

not only the ordinary working strain due to the cars, but must
;also sustain the whole weight of the cable on the incline, this

is effected by making, the cable in sections of gradually dimin-
ishing area, thus effecting great economy in the total weight
of the cable. A further advantage is, that the traction-rope

used, instead of being loaded down by the cars, as in other

systems, is itjelf carried and supported by them, thus lessening

greatly the wear.

^ The ordinary spans used in the construction of these lines are

from 150 to 200 feet, but there is no real objection to spans of

500 to 600 feet. Many lines built within the last few years

have spans up to 1,500 feet. The illustration on the first page,

taken from a photograph, represents one of these long spans.

Jt is 1,000 feet in the clear, and forms part of a line nearly

;seven miles in length, built for the transportation of 350 tons

of iron ore per day. This line has been in successful operation

for many years.

There exists in nature hardly a difficulty or obstacle which
would bar the introduction of this system of transportation: in

fact, in many cases it is the only one that can be used. While
this is eminently true where the contour of the ground is

much broken up and long spans are necessary, this system

possesses economical advantages even where there are few or no

jiatural obstacles to the building of any kind of road. The ser-

vice is regular; stoppages for repairs are rare; no interruptions

.due either to atmospheric Influences or storms are liable to

koccur; the line being elevated, the service is entirely free from
interference with surface traffic; wear and tear and expense of

operating are relatively very low; terminals can be so arranged
that the material transported can be delivered at the exact spot

where it is needed, thus saving all expense of re-handling.

This could not be done with a surface road, since, even if the

cars could be brought close to the point at which the material

is required, there would still be a further expense for unload-

ing, irrespective of the cost of switching and hauling them.
Tills system of transportaton is controlled in this country

by the Trenton Iron Company of Trenton, N.J.

THE SIGNIFICANCE OF THE DEGREE OF BACHELOR OF

AETS.

kT the conference of college presidents and professors in

Philadelphia, Nov. 26, 1889, Professor E. H. Griffin read a

letter from President Gilman, dated Oct. 17 (published in the

February number of the Johns Hopkins University Circulars) as

follows: —
' 'If I had been present, I should have asked leave to present

to your consideration some thoughts respecting the baccalau-

reate degree; but as I cannot attend, on account of absence

from the country, I have requested Professor E. H. Griffin to

..say a few words in my behalf.

"The points to which I should have directed attention are

these: —
"1st, The American propensity to multiply academic titles

so that the real significance of a degree is obscured.

"2d, The tendency to confer the baccalaureate degree in so

smany forms and phrases that its meaning cannot be discovered

^ven from the ^name of the institution which confers it , but

must often be worked out by a study of catalogues constructed

in different orders of complexity.

"3d, The enumeration of the manifold forms of the baccalau-

reate degree now given in this country.

"4th, The historical significance of the bachelor's degree as

marking attainment of the first grade in the fellowship of

scholars, — a grade which may be attained in any faculty of a

university, arts, medicine, theology, and law.

"5th, The value of a certificate the meaning of which is

obvious at first sight, considered from the point of view of the

holder of a diploma, and, second, from that of the public.

"6th, The importance of restoring, if possible, the baccalau-

reate degree to an honorable significance before it is altogether

lost.

"7th, The importance of [acknowledging that it Is not essen-

tial that any one curriculum should be followed in order to at-

tain the degree of bachelor of arts.

"8th, It is essential that the candidate who receives that

degree should have received much instruction in (a) ancient

and modern languages and literature, (6) in mathematics, (c)

in the natural and physical sciences, and (d) in historical and
moral sciences.

"9th, It is also essential that the candidate should pursue

these studies in a public institution, under competent instruc-

tors, for a definite period, in a systeihatic way, subject to

examination, the results of which are to be recorded, pro-

claimed, and certified to by a formal diploma." . . .

After reading the letter. Professor Griffin stated that there

could be no doubt that the baccalaureate degree had lost some-

thing of the ' 'honorable significance' ' of which President

Gilman speaks. A recent writer in one of our magazines

declares that "A. B. is as meaningless an abbreviation as

exists." This, we are glad to know, continued Professor Griffin,

is an exag.geration ; but it is an exaggeration which contains

an uncomfortable element of truth.

So far as it is true that the bachelor's degree has declined in

dignity and value, the evil is a serious one. In view of its

historical significance, the interests of learning and the credit

of the fellowship of scholars require that this title, which

marks the completion of a defined stage or period of training,

should be kept in its original repute. It is a grave injustice

that one who has gained the degi'ee, at great expenditure of

money, time, and labor, should find that others have gotten it

upon so much easier terms that it becomes almost worthless as

a guaranty of acquisition. The public have a right to assume

that learned distinctions are bestowed in good faith, and upon

some basis of common understanding, and ought not to be

compelled to go back of academic titles to find out what they

mean. "Whether it be considered from the point of view of the

public, of of the individual, or of the general interests of

learning, few academic questions are of greater consequence

than the proper significance, and most effective defence and

maintenance, of the bachelor's degree.

The causes which have contributed to this loss of considera-

tion are — some of them, at least— obvious.

As is well known, the institutions of higher learning first

established in this country were modelled, not after the English

universities, but after the English colleges. This was inevi-

table under the circumstances, and the American college has

certainly shown itself well adapted to the conditions of our

national life. As respects academic titles, however, the system

has had its drawbacks. In Great Britain and Ireland there are

eleven institutions conferring degrees; in the United States

there are about four hundred, not counting colleges for women,
of which there are perhaps one hundred exercising this

prerogative. These institutions are, of course, of all grades of

merit. Some of them are not greatly unlike the college in the

Far West, of which Professor Bryce speaks in the "American
Commonwealth," whose president had much to say about the

views of his faculty, and what his faculty were going to do:

the "faculty" consisting at the time, as it appeared, of that

dignitary and his wife. A peculiar infelicity has attended our

system as applied to honorary degrees, — as in theology and
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law, — these being given by institutions which offer no instruc-

tion in these subjects. An eminent American composer is said

to have declined the doctorate of music conferred by Yale, on

the ground, that, as the university did not recognize this

subject in its system of education, it was presumably incom-

petent to pronounce judgment about it. However uniform and

thorough might be the standard of acquirement theoretically

established by our colleges, their inordinate number, involving

wide diversities of scholarly and teaching power, must prevent

their certificates of graduation from bearing any thing like a

uniform significance in respect to the amount and quality

either of the instruction offered or of the proficiency attained.

So far as the bachelor's degree has suffered from this cause,

there is probably no immediate remedy. The suggestion

occasionally made, that the colleges of a State, or of a larger

extent of territory, might, for certain purposes, affiliate them-

selves into a kind of university, and bestow degrees through a

common board, is not likely to be received with favor. It is

possible that something may be done toward the creation of a

public sentiment unfavorable to the endowment and chartering

of unnecessary institutions; but the main reliance must be

upon such a gradual increase of resources and elevation of

standards as shall diminish the evils which cannot be wholly

removed. If an agreement of theory and practice could be

reached among our most influeutial institutions in regard to the

bachelor's degree, this would do more than any thing else to

determine usage, and to fix the connotation of the title.

In looking over the reports of the commissioner of education,

one is struck with the fertility of imagination and invention

displayed in academic titles. The following enumeration of

variations of the baccalaureate title is probably not exhaustive :

—

Bachelor of arts, science, philosophy letters, laws, divinity,

sacred theology, surgery, music, painting, pedagogics, English,

English literature, Latin letters, agriculture, scientific agri-

culture, agricultural science, architecture, engineering, civil

engineering, mining engineering, metallurgical engineering,

mining metallurgy, chemical science, mechanic art, veterinary

science, domestic art. The colleges for women add a new and
pleasing element of variety from the fact that it seems to be

supposed by some that the word "bachelor" is a designation of

sex; and so we have licentiate, laureate, graduate, pi-oficient,

and, in more distinct antithesis to bachelor, maid.

The first criticism that one passes upon this list is that most
of the titles indicate professional rather than liberal acquire-

ments. The bachelor of science, of philosophy, of letters, may
have pursued studies entitled to be called liberal; the same
may be trae of the bachelor of laws, divinity, music, of others

in the list ; but it is certain that the holders of most of these

degrees have acquired a technical rather than a general training.

"Why, then, it may be asked, should they lay claim to the

title to which usage has attached a different meaning'? Is it

historically just, or is it practically wise, to disregard the

distinction between a technical and a liberal education by
applying the baccalaureate title indifferently to both? Most of

the colleges represented in the conference distinguish between
the bachelor's degrees of arts, science, and philosophy, and the

technical degrees, practical chemist, mining engineer, civil

engineer, and the rest. It is important that those who hold to

the old idea of a broad training in fundamental studies,

precedent to specialization, should do this.

A question might arise as to what modifications of the bacca-

laureate title should be considered permissible under this prin-

ciple. The degrees, bachelor of science, letters, and philosophy,

are so well established that it is probably useless to make any
objection to them; yet it is a fair question whether the subdi-

vision is of any advantage. If these degrees do not certify to

a course of study probably ranked as liberal, they ought not,

according to this view, to be conferred; if they do, would not

the simpler, more historical, more intelligible way be to

comprise them all under the bachelor of arts? The contrast

between the sciences and the humanities it may be well to

recognize by retaining the bachelor of science; but bachelor of

letters and bachelor of philosophy are of such indeterminate

significance that it would be a relief to have them abandoned.
Is it worth while to retain degrees whose significance no one can
tell without knowing the institution which conferred them, or
then without a careful consultation of the catalogue? It

seemed to Professor Grififin that the baccalaureate degree would
be greatly augmented in dignity if it were conferred only under
the title "bachelor of arts," or, at most, with the variation
' "bachelor of science. '

'

If the reduction of all the non -technical degrees to a single

form, or to two forms, were to be accomplished, it would be
necessary to reach a more definite understanding than at present
exists as to what constitutes a liberal education. The propo.si-

tion laid down by President Oilman, that "it is not essent al

that any one curriculum should be followed in order to attain
the degree of bachelor of arts," would now be generally con-
ceded. The rigidly exacted course of study which formerly
prevailed in all our institutions is now admitted to be imprac-
ticable. The effort to adapt it to the demands of the new
sciences, and the modern languages and literatures, made it so

fragmentary and kaleidoscopic, so far impaired its disciplinary

power, that some change was acknowledged to be inevitable.

The only difference of opinion now is as to what subjects shall

be insisted upon. The modifications of the bachelor's degree
first named (bachelor of science, philosophy, letters) ordinarily

indicate that one, at least, of the classical languages has not
been pursued. The absence of this acquisition seems to render
the bachelor of arts degree unsuitable; and, in default of a
scientific specialty, one of the other titles is resorted to. If it

were decided to abandon these, what could be done for the

class of students for whom they were designed? This must, of

course, depend on one's view of what is necessary to a liberal

culture. Why not give to those who have studied no ancient

language such certificates and titles as best describe their

work, and, to those who have suiBciently pursued one, concede

the full rank of bachelor of arts?

That a liberal education may be properly held to require a
wider historical and moral horizon than the modern tongues

alone can give, can hardly be disputed. An acquaintance, at

first hand, witlr the manners and sentiments of a civilization

remote from our own, one unmodified by Christianity, is so pre-

eminently liberalizing, so quickens one's power of intellectual

sympathy, so deepens one's sense of the unity of history, so

enlarges the range and perspective of one's thoughts, that it

may properly be made the differentia between a general and a
special training. But are two ancient languages necessary for

this? Is It even necessary that one of the classical languages
should be pursued ? Would not Semitic or Sanscrit studies, if

these should happen to be unaccompanied by Greek or Latin,

secure the same end? The main thing is to get a genuine hold

upon a distant past.

The literary and aesthetic reasons for the study of the classical

languages, that is, of Greek, which is the real issue in the

case, it is not necessary to belittle the force of. But how few
candidates for the degree of bachelor of arts ever acquire any
refinement or delicacy of Greek scholarship! How few teachers

— happily there are signal and distinguished exceptions to this

remark — teach Greek otherwise than as a grammatical drill,

or, at the best, a philological discipline! Was ever the Hellenic

spirit and form better reproduced than by Keats, who could

not read Greek at all?

It is not, in Professor Griflin's opinion, easy to justify the

insistence upon both Greek and Latin as essential to a liberal

education. We may be in danger of displaying in behalf of

Greek studies something of the same excessive deference to

traditionary habits and standards which worked so powerfully

against their reception in the fifteenth century. It is undeni-

able that the majority of men in two, at least, of the so-called

learned professions,— law and medicine,— in editorial work and
in politics, are not, in the academic sense, liberally educated

men. Is not this due in joart to the fact that we have been

too rigid at certain points, making our education seem remote
from life and pedantic? If it should seem wise to bestow the

bachelor of arts degree without Greek, we could simplify our
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nomenclature by dispensinK with the degrees of bachelor of

letters and of philosophy; we could carry to full graduation

some who now pursue partial courses of study ; we could

obviate criticisms, which proceed not always from so-called

"practical" men, but often from persons abundantly qualified-

to form an opinion, — graduates, not rarely, of our own
institutions.

"But while this additional freedom may wisely be conceded,"

the speaker went on to say, "it is of the last importance that

we insist upon those fundamental subjects which any rational

theory of a liberal education must include. President Gilman

enumerates these as follows: 'It is essential that the candidate

who receives that degree should have received much instruction

in (a) ancient and niodern languages and literature, (&) in

mathematics, (c) in the natural and physical sciences, (d) in

historical and moral sciences.' I need not stop to show why
these four classes of subjects are essential: we are not likely

to disagree about that. Experience has shown, what one's

knowledge of human nature would lead one to expect, that

young men. left wholly to themselves, will not apportion their

time equitably between these different interests.

' 'Professor West of Princeton took the trouble, three or four

years ago, to summarize the choices of elective studies made

by members of a recent class at one of our leading colleges. A
more careful administration of the system probably prevents,

at the present time, such extreme abuse of liberty ;
yet these

facts are instructive as an illustration of a danger against

which we need to guard. The first man in standing omitted

two of the classes of subjects named by President Gilman,

taking no course in -mathematics or in science. The second

omitted nearly three, taking no course in mathematics, in

science (except botany) , in philosophy, history, or political

science. The third took no science and no philosophy. The

fourth took no course in philosophy, history, political science,

classics, modern languages. How can we consider a man
liberally educated who has studied, during his collegiate resi-

dence, no modern language, no ancient language, no logic,,

psychology, or ethics, no history, no political or social science?

Omissions of like significance occur in the case of each of the

ten highest men, while the men at the bottom of the class show

a marked inclination to the easiest subjects. We cannot plead

the example of the German universities, for we have no such

preliminary training as the German gymnasia afford. It is

obvious that unrestricted liberty of election cannot be per-

mitted. No degradation of the baccalaureate degree is com-

parable to that which would come from the general adoption of

such a system in our colleges. The degree has at present an

approximate uniformity of meaning. This would speedily and

totally disappear."

The suggestions which Professor Griffin offered, on the basis

of President Gilman' s paper, are these:—
1. Diminish the evils growing out of the number of our

colleges, and the inferiority of some of them, through an agree-

ment among the strongest and best, which would have the

force of an authoritative example.

3. Distinguish sharply between the technical and the bacca-

laureate degrees, reducing the latter to one, or, at most, two
forms.

3. Relax the requirement in regard to Greek, accepting one

ancient language as sufficient for the bachelor of arts degree.

4. Allow no elections on the part of students that will pre-

vent a suitable distribution of attention between the four great

groups of subjects which have been named.

HEALTH MATTERS.

The R61e of Potable Waters in the Etiology of Typhoid-

Fever.

There has long been a consensus of medical opinion as to

the role of drinking-water in the causation of typhoid, and
facts to prove an etiological relation are accumulating every year.

According to the Boston Medical and Surgical Journal, Vaillard

has made a communication to the Societe Medicale des.

Hopitaux, in which he furnishes new bacteriological piroofs.

1. In March, 1889, there broke out in the regiment of cavalry

quartered at Melun an epidemic of typhoid-fever, but only one
squadron was affected. This squadron made use of the water
of a particular well which had been contaminated in some
unknown way. Repeated examinations of samples of this

water revealed the presence of the bacillus typhosus.

2. At Cherbourg there was an epidemic of enteric -fever,

affecting particularly a military company. The water-supply

of this part of the city had been contaminated by typhoid-

dejections in a manner easily explicable, and samples of this

water showed the bacillus typhos:i(S in abundance.

3. Similar facts were noted with regard to epidemics which,

prevailed last year and the year before at Miranda, at Bourg-en-

Bresse, and at Chatellerault.

M. Vaillard's method of identifying the typhoid bacillu&

seems to have been in accordance with the most approved data

of bacteriological science.

At the same meeting, Chantemesse stated some facts of

interest respecting the influence of Seine water on the preva-

lence of typhoid epidemics. It was remarkable, that when-
ever, from accident happening to the reservoirs or mains of the-

other water sources, the water of the Seine was distributed to

the various departments and drank by the inhabitants or the

soldiery, an epidemic of typhoid appeared.

This statement was corroborated by M. Schneider at a meet-
ing of the Societe de Medecine Publique, Dec. 27, 1889, who
also showed, by facts that had come under his own observation'

as military surgeon, that the use of Seine water for drinking,

had repeatedly been followed by epidemics of enteric-fever..

Such an epidemic has recently prevailed in the barracks of Paris,,,

owing to the temporary shuttingroff of the water of the Vanne^
which seems to be of exceptional purity.

The Grippe and Cholera.

Fears having been expressed as to a possible connection be-

tween influenza and cholera epidemics. Dr. Smolenski publishes,

in the Russian Official Messenger, an elaborate report upon the

subject. He points out that the suspicion is not new, and that ia

1837 it was discussed by Gluge ("Die Influenza"), and refuted..

In fact, influenza or grippe epidemics have been known in Eu-
rope since 1173, that is, for more than seven hundred years; while;

the first cholera epidemic appeared in Europe in 1823, but didl

not spread that time fai-ther than Astrakhan. Six years later it

broke out in Orenburg; next year, in Caucasia and Astrakhan!

again, whence it spread over Russia, and in 1831 reached westerm

Europe. As a rule, influenza spreads very rapidly ; and at St..

Petereburg in 1782, says Nature, no fewer than forty thousand!

persons fell ill of it on the same day (Jan. 14) . In 1833 itsi

progress was also very I'apid, and within a few days it appeared!

at places so far apart as Moscow, Odessa, Alexandria, and Paris s

while cholera epidemics are usually slow in their migrations-,

from one place to another. Moreover, influenza is chiefly a
winter epidemic, while cholera prefers the spring and the sum.-

mer.

Dr. Smolenski has further' tabulated all influenza and choleras,

epidemics which have broken out in the course of this century ini

Europe ; and he comes to the following results : influenza broke;

out in 1816 in Iceland; 1827, in Russia and Siberia; 1830-33„

in Europe generally; 1836-37, in Europe; 1838, in Iceland

s

1841-48 and 1850-51, in Europe; 1853, in the Fai'oe Islands;;

1854-55 and 1857-58, in Europe; 1856, in Iceland and the Fasoe;

Islands ; 1862, Holland and Spain ; 1863-64, France and Swltzeji-

land ; 1866, Fi-ance and Great Britain ; 1867, France, Germany^

and Belgium; 1868, Turkey; and 1874-75, western Europe-.,

As to the cholera epidemics during the same period, they were.,

1823, Astrakhan and Caucasia (from Persia) ; 1829, Orenburg-

(from Turkestan) ; 1830, Russia (from Pei-sia) ; 1831-37, vai-iousj

parts of Europe. The next epidemic appeared in 1846 iru Trans.-

caucasia (coming from Pei-sia) ; in 1847 it spread over Siberisi

and Russia, and in 1848 it was in Europe; in 1849-52 it wasi

followed by feeble outbreaks all over Europe. The third chofeiu
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epidemic came from Persia again in 1853, and it resulted in a

severe outbreak during the years 1853-55 in Europe, followed by-

feebler outbrealis till 1861. The fourth cholera epidemic came
through the Mediterranean ports in 1865, and lasted in Europe
till 1868, with feebler epidemics in 1869-74. The latest invasion

of cholera was in 1884, when it came again tlirough the Mediter-

ranean ports. As to the cliolera epidemic which now begins to

die out in Persia and Mesopotamia, it certainly is a danger ; the

more so, as, out of the five epidemics of cholera which have
visited Europe, three have come from Persia.

BoRiAL Reform in England. —After a period of incubation

whicli has been spent in educating public opinion in the matter

of the hygienic iniquity of the present system of interment,

the group of sanitary philanthropists, with the Duke of "West-

minster at their bead, who have taken up the ungrateful task

of bringing the necessary reforms to jsass, liave at last decided

to approach the government with the object of having their

contentions indorsed by the Legislature. How far the general

public will consent to allow their cherished usages in this

respect to be interfered with, we are unable to guess, but the

object in view will certainly commend itself to those who have
a thought beyond the morrow. "What is required, says the

Medical Press and Circular of Jan. 1, 1890, is the prohibition

of leaden and other solidly constructed coffins, the effect of

which is to indefinitely retard complete decomposition, and so

prolong the period during which the dead are not only

aesthetically objectionable, but are an indisputable source of

danger to the living, wicker-work or papier-mache receptacles

alone being used. Tl is is, after all, no very startling innova-

tion, and is not open to the sentimental and theological objec-

tions which some persons entertain to the more radical plan of

cremation. It is merely a sanitary precaution of an elementary

kind : and, whatever the immediate fate of the movement may
be, it must sooner or later impose itself. The effect of legisla-

tive interference would simply be to hasten and generalize the

practice among those who have too much to do in this world

to find time to decide upon the material of which their coflin

is to be made. "We are rather inclined to agree with Sir

Spencer "Wells in his suggestion that in future only properly

cremated remains should be admitted to funeral honors in

"Westminster Abbey and other national mausoleums. Not only

would there result a valuable economy of space, but the very

deleterious odor of decomposing sanctity which pervades many
sacred edifices would be done away with.

Action of the Liver on Poisons. — Dr. Roger points out that

the liver modifies the toxic effects of several poisons, as has

already been noted by SchifE, Hegar, Jacques, and Lautenbach.

He has performed certain experiments, as we learn from the

Provincial Medical Journal, which demonstrate clearly its

modifying action with regard to nicotine, atropine, quinine,

and strychnine; also certain putrid and intestinal poisons,

peptones, and some salts, particularly ammoniacal salts. On
the other hand, the liver exercises no influence over other sub-

stances, such as digitaline, some salts (potash and soda),

glycerine, etc. The liver, therefore, like the kidney, possesses

an elective action. To control these results, it is necessary that

the poison should be absorbed very slowly. In the case of a

diseased liver (cirrhosis, fatty degeneration, etc.), in which the

parenchyma no longer contains glycogen, the liver does not act

on poisons, but it suffices to administer substances capable of

forming glycogen, to see the hepatic gland again competent to

transform poisons. The action of the healthy liver is continu-

ally exerted against toxic substances in the system ; it is still

more marked in those infectious diseases in which decided toxic

effects are produced. Some clinical facts go to prove that

many morbid symptoms are due to insufficiency of the liver in

regard to poisons.

Does Salting Meat destroy Bacteria? — Professor J. Forster

of Amsterdam has published an account of some investigations

made in his laboratory by himself and De Freytag, having for

their object the determination of the effect of the common
process of salting or pickling meat on various forms of bacteria.

It was found, as stateS Jin the British Medical Journal, that
cholera bacilli were soon destroyed under the influence of

abundance of salt, usually in a few hours, but that typhoid
bacilli, pyogenic staphylococci, the streptococci of erysipelas,
and the bacilli of porcine infectious diseases, frequently retained
their vitality for several weeks, or even months, in spite of the
presence of abundance of salt. The same was also true of the
bacilli of tubercle. In some cases these bacilli were found
alive after being two months in pickle, their vitality being
proved by their capacity for infecting new cultures. Portions
of the viscera of a tuberculous animal, preserved for a consid-
erable time in salt, were found capable of causing tuberculosis
in a healthy animal when introduced into its peritoneal c&vity.

Experiments on the spleen of an animal which had died of

malignant anthrax showed that salt possessed the power of

destroying the bacilli of this disease in about eighteen hours.

These, as well as cholera bacilli, were found to require seven
and one-half per cent of salt to destroy them. From these

facts it would appear that salting or pickling has but little

destructive effect on many of the more common forms of bacilli

liable to be found in diseased meat.

The Electrical Phenomena of the Human Heart. — A
special meeting of the Berlin Physiological Society was called

by Professor Dubois-Reymond on Dec. 37, 1889, in order to see

a demonstration by Dr. Augustus Waller on man and uninjured
animals of the electro-motive action accompanying the beat of

the heart. Besides the ordinary members of the society, the

leading physicists of Berlin were invited, and Professors Helm-
holtz and Kundt witnessed the experiments. Dr. "Waller, says

the British .Medical Journal of Jan. 11, employed the capillary

electrometer magnified 1,250 times, and thrown on a ground

-

glass screen in one of the lecture-rooms of the Physiological

Institute, and demonstrated the electro-motive action of the

heart on a horse and on a dog. The horse stood in a courtyard

near the lecture-room. Electrodes were attached to his extremi-

ties by firm bands, and the wires from the electrodes were

passed through the window to the electrometer in the prepara-

tion-room adjoining the lecture-room. The dog stood in the

lecture-room. In the library of the institute. Professor Dubois-

Reymond allowed the demonstration to be made on himself, so

that the pulsations might be seen directly through the micro-

scope by all the members present.

The Health of London in 1889. — Remarkable as has been

the continual decline of the death-rate in England and "Wales

in recent years, the decrease of the rate of mortality in London,

with its aggregate population of more than four millions, with

constantly increasing density, is still more remarkable, says

the Lancet of Jan. 4, 1890. The registrar -general, in his last

annual summary, reported that the death-rate registration in

London in 1888 was 18.5 per 1,000, being "far the lowest

death-rate as yet recorded in London," the next lowest being

19.8, 19.9, and 19.6 in the three immediately preceding

years, 1885, 1886, 1887, previous to which the London death-

rate had never fallen below 20 per 1,000. The death-rate in

1889, moreover, again fell, and was considerably below the

low rate in 1888. The i-egistrar-general's return for the fifty-

second week of 1889 affords the means of calculating that the

mean annual death-rate in London in the fifty-two weeks of

last year did not exceed 17.5 per 1,000, which was 1 per 1,000

below the rate in 1888.

Floods and Their Results from a Sanitary Standpoint.—

"We learn from the Medical Record that arrangements have been

made to hold a tri-State sanitary convention at Wheeling,

"W. "Va., Feb 37 and 28, 1890. Representatives will be iiresent

with papers and addresses from Pennsylvania, "West Virginia,

and Ohio. The object of the convention is to consider the

question of floods and their results from a sanitary standpoint,

and the best methods of managing the sanitary interests of a

given community after such a calamity. Owing to the mutual
relations held by these three States with reference to large

rivers, and the numerous tovvns in each one of these States

that are annually affected by floods and their results, it has
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been thought wise to hold a convention for studying how best

to manage the sanitary interests of cities and towns so affected.

Every person interested directly or indirectly in this important

subject is earnestly requested to be present and assist in dis-

cussing the papers, and add whatever information he can to the

solution of these practical and most important questions,

affecting as they do the health and lives of thousands of

citizens of these three great common"wealths annually.

Cholera and Europe. — The epidemic of cholera which has

for so many months been raging in the valleys of the Tigris

and Euphrates and the interior of Mesopotamia has also made
considerable inroads into Persia. Reports of the epidemic

having crossed the western boundary of Persia have been

heard from time to time; but it has now been announced

to the Faculty of Medicine of Paris, that there has been an

alarming increase of the disease in central Persia and on the

Turko-Persian frontier, and that the inhabitants are fleeing

toward the north. All those who can afl'ord the journey are

trying to reach the Russian ports on the Caspian. Remem-
bering that this is the route into Europe which the cholera has

so frequently taken, the announcement, says Tlie Medical and
Surgical Reporter, must be regarded as one of great gravity.

MENTAL SCIENCE.

The Rapidity of Mental Processes in Insanity. — The fact

that the change in the mode of responding to the stimuli of

the environment, characteristic of a disturbed mental equilib-

rium, will reveal itself in things important and trivial, has

often been emphasized and illustrated. In this respect a com-
parison of the time required for performing simple mental

operations in the insane with similar times in normal indi-

viduals is interesting, especially if we take account of the

nature of the disease. The chief point in such an investigation

is to secure a fair comparison, — a desideratum which former

studies have not sufiSciently taken into account. The most

recent contribution to this field comes from a lady (Marie

Walitzky, Eevue Philosophique, December, 1889), and furnishes

interesting results, based upon a sound method. She has

chosen for her subjects men of good education—physicians,

military officers, bankers, etc.—suffering from mental disease,

and compared the times they require for executing certain

mental processes with the times required for the performance

of the very same processes, tested by the same apparatus, under

the same conditions, by healthy physicians and other intelligent

persons. The subjects were three persons suffering from

paralytic dementia,— a case of remission after intense maniacal

excitement; a case of general paralysis (in the initial stage of

excitability) ; and another case observed at two different stages

(in the period of remission, and in a state of maniacal agita-

tion) . Experiments were also made upon another patient

whose disease is not altogether clear, and who was in a condition

very nearly normal. The preliminary stages of practice were

overcome; though times differing largely from the average

always occurred, and had to be rejected. Tlie processes studied

were (1) the simple re-action time (with each hand) to a

sound
; (2) a choice of re-action, re-acting with the one hand to

a loud sound, and with the other to a low one; (3) the re-

action to a spoken word; (4) the ordinary association of one

word with another ; (5) the addition of one number to another.

The associations were further distinguished as external, e.g.,

flour-hour, mouth-nose, in which the link was not logical, but

rather accidental ; internal or logical associations, such as table-

round, house-dwelling ; and assocations fixed by habit, such as

pater-noster, Adam-Eve. Of course, these distinctions are

neither absolute nor always easy to apply, and the same asso-

ciation may take place differently in different persons. Each
average for each subject is founded upon' about a hundred and
fifty observations. The most important conclusions are the

following: in the three cases of paralytic dementia the simple

re-action time is lengthened, .225, .388, and . 364 of a second

;

while in the average of five healthy individuals this average

was .188 of a second; while in the other cases, mainly condi-

tions of remission, no essential difference exists, the average

time being .201 of a second. The difference in the time of re-action

to a weak and to a strong stimulus is about the same in sane

and insane, except in the two most pronounced cases of paralytic

dementia, where the additional time needed to re-act to a slight

stimulus is one-tenth of a second or more. The choice time is

(and a similar relation holds of the other times) often three or

four times as long in the paralytic dementia as in sanity, but
approaches, though it is far from reaching, the normal in the

states of remission : dementia, . 816 of a second ; remission, .629

of a second; normal, .364 of a second. The re-action to words

is markedly longer than the normal only in the severest case

of dementia, .864 of a second; normal, .285 of a second. The
association time is most lengthened in a state of remission

approaching melancholy, 1.377 seconds; in the state of remis-

sion, as in paralytic dementia, it approaches the normal, .898

of a second (normal, .680 of a second). In mania this time is

shortened, .263 of a second. In those cases in which the

patient was observed in two different stages of the disease, the

same result is confirmed: the association time diminishes, and
the choice time increases, as the maniacal agitation becomes
more pronounced. The observations respecting the nature of

the association are too limited to be separately discussed.

These results suggest to the authoress the view, that, grant-

ing a reduction in association time to be dependent upon
the faculty of unconsciously reproducing the associations

fixed in the memory, the automatic function of the mind
is increased in the initial stages of mental impairment, and

that, parallel with this increase of mental automatism, the

activity of the will decreases, its processes being slower.

As the intellectual powers fade, the automatic functions also

become slow, and finally even the perception of the simplest

impressions is slackened. In the period of remission, even at.

its best, the mental powers do not fully recover: the automa-

tism of the brain becomes normal, but the recovery of the

will is incomplete.

A Curious Mental Trait.—A correspondent of the German
Anthropological Society tells of his meeting a farmer by the

name of Lowendorf, who had a peculiar habit of writing

"Austug" for "August," his Christian name. Some years-

later he was inspecting a school, and heard a little girl read

"leneb" for "leben," "naled" for "nadel," and the like.

Upon inquiring, be found that her name was Lowendorf, and

that she was a daughter of his former friend the farmer, novy

dead. This defect was noticeable in the speech and writing

of both father and daughter. It appeared in the father as the

result of a fall that occurred some time before the birth of his

daughter.

NOTES AND NEWS.

We regret to announce the death of Gustave-Adolphe Hirn,

the eminent physicist. He died at Colmar on Jan. 14, in his

seventy-fifth year.

— A new kind of butter is now being made in Germany from

cocoanut-milk. The Calcutta correspondent of the London Times

says that the cocoanuts required for this industry are imported in

large numbers from India, chiefly Bombay, and that the ti-ade

seems likely to attain still greater importance.

— Special attention was called by the United States Hydro-

graphic Office to the unusually early southward movement of

ice. Already (Feb. 1) thirty-six reports have been received of

ice sighted since Jan. 5, and the positions and dates indicate that

the ice season is one of the earliest on record,— nearly a month

earlier than usual. This is undoubtedly due in large part to the

prevalence of severe northerly gales east of Labrador, coincident

with the heavy westerly gales of December and January along

the transatlantic route. Masters of vessels should keep well clear

of the Grand Banks for a few months, till there is less danger

from icebergs and field-ice.

— Professor S. P. Langley, in a paper on the ' 'Temperature of

the Moon, '

' in the December Journal of Science, states, that, of
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the numerous conclusions to be drawn from this research, the

most important one is that the mean temperature of the sun-

lit lunar soil is much lower than has been supposed, and is

probably not greatly above zero Centigrade. In a postscript

Professor Langley says, ' 'I would ask to be allowed here to state

that the very considerable expense for the special means and re-

duction of the preceding series of lunar researches was borne by
one of the most generous and disinterested friends that science

has had in this country,— the late William Thaw of Pittsburgh.

By his own wish, no mention of his name was made in previous

publications in connection with the results so greatly indebted

to his aid. His recent death seems to remove the restriction im-

posed by such a rare disinterestedness.

— The proceedings of the International Marine Conference

came to an end Dec. 31, 1889, and a final act has been issued

showing for each division of the programme, and in the order of

the divisions, the resolutions adopted. The delegations of the

twenty-eight nations represented will nojv make their reports to

their home governments, but none of the rules adopted will go
into effect until approved and enforced by appropriate legislation.

Relative to the great question of course-indicating sound-signals

in foggy or thick weather, it was decided, after mature delibera-

tion, that it is inexpedient to adopt any one of the various sys-

tems proposed. The various other questions before the conference,

such as lights, sound-signals, distress-signals, regulations re-

garding the seaworthiness, draught, and designation of vessels,

the saving of life and property from shipwreck, qualifications for

officers and seamen, steamer-lanes, etc., were considered thor-

oughly, and the conclusions arrived at must command general

attention and respect. It is of interest to note here that the caiTy-

ing of wliite range-lights by steamers is favored, although not

made obligatoiy ; and steamer-lanes for transatlantic navigation

are not adopted, although the various companies are urged to

adopt regular routes for vessels of their own lines. The increased

attention given to such subjects as the removal of dangerous

derelicts and the use of oil to prevent heavy seas from breaking

on board is of especial interest to the United States Hydrogi-aphic

Office, in view of the efforts made to circulate information on
these subjects by the • 'Pilot Chart.

'

'

— Tlie International Horticultural Exliibition to be held in

Berlin under roj^al and imperial auspices, from April 35 to May
5, will be chai-acterized by two special features,— an exhibition

of horticultural architecture, and one of horticultural models,

apparatus, etc. It is requested that all exhibits or announcements
of such should be promptly sent to the general secretary of the

Society for the Promotion of Horticulture, Professor Dr. L. Witt-

mack, Invalidenstrasse 42, Berlin N. , from whom all further in-

formation may be obtained. The exhibition will be held in the

Royal Agricultural Exhibition Building, on the Lelu't Railway.

The general organizer of the scientific department is Professor

Dr. Pringsheim, and the following gentlemen have undertaken
the management of special branches : for the geography of plants,

Professor Dr. Ascherson; for physiology, Professor Dr. Frank;
for seeds, Herr P. Hennings ; for morphology, anatomy, and the

history of development. Professor Dr. Kny: for fungi. Professor

Dr. Magnus; for soils. Professor Dr. Orth; for history, literature,

and miscellaneous. Dr. Schumann; for officinal and technical

objects, Dr. Tschirch. The minister for agi-iculture. Dr. Frei-

herr v. Lucius-Balhausen, will be the honorary president of the

exhibition. Tlie city of Berlin has granted the sum of 1.5,000

marks towards its expenses, and a guaranty fund of 80, 000 marks
has been raised.

— The marine meteorological service in the Spanish West Indies

was organized about a year- ago, and was in active operation dur-

ing the last huiTicane season, as already stated on the • 'Pilot

Chai-t." Its importance to the West Indies, Mexico, and the

United States, as well as to the commerce of every nation navi-

gating the Bay of North America, is so gi-eat that it is gi-atifving

to learn that its establishiuent has been definitely approved by a

recent royal order issued through the minister of marine, Mach-id.

It is in charge of a coramander in the navy, assisted by two lieu-

tenants, with headquarters in Havana, at the Comandancia Gen-

ei-al del Apostadero, and a number of secondary reporting stations

at points along the coasts of Cuba and Porto Rico. Capt. Luis
Garcia y Carbonell, who has organized the service, has been des-
ignated as its director. The United States Hydrographic Office-

has already, upon several occasions, acknowledged valuable-

assistance from Capt. Carbonell, and it regards the establishment
of this weather service upon a permanent and effective basis as-

of the greatest importance to the interests of commerce.

— The month of January was remarkable for the tempestuous-
weather that prevailed almost uninterruptedly over the trans-

atlantic steamship routes. Storms succeeded each other in rapid
succession, the majority of them having developed inland, and
moved east-north-east, on very similar paths, from Nova Scotia

and across southern Newfoundland. The most notable storm of
the month was probably the one that developed in the St. Law-
rence valley, and moved out to sea across the Straits of Belle
Isle early on the 3d, when it was central about latitude 52"
north, longitude 48" west. It then moved nearly due east, rap-
idly increasing in intensity, until reaching the 20tli meridian,
when it curved to the north-eastward, and was central on the 5th
about latitude 55" north, longitude 17" west, and disappeared
north of Scotland. The barometric pressure in this storm was
remarkably low, the lowest ccarected reading reported being
27.93, at 4 p.m., Jan. 4, about latitude 53° north, longitude 23°

west. This was repoi-ted to the United States Hydrographic
Office by Capt. Johnson, of the British steamship "Connemara,"
who further states that the storm was accompanied by winds of
hurricane force, with terrific squalls, occasional hail, and moun-
tainous seas.

— The January number of the Kew Bulletin contained an able
and most interesting report, by Dr. Francis Oliver, on the so-

called weather-plant. This plant is Abrus precatoriiis, Linn. , a
well-known tropical weed. Mr. Joseph F. Nowack claims to
have discovered that its leaves have ' 'the peculiar property of

indicating by their position various changes in nature about
foi-ty-eight hours before the said changes occur." Numerous
observations with hundreds of such plants have convinced him
that "any given position of the leaves coiTesponds always to a

certain condition of the weather forty-eight hours afterwards."'

Some time ago he devised an apparatus for the pui-pose of putting

his supposed discovery to practical use. It consists of a ' 'trans-

parent vessel containing the weather-plant, closed on all sides,

protected against injurious external influences, and adapted to

be internally ventilated and maintained at a temperature of at

least 18° Reaumur, these being the conditions under which, in

temperate climates, Nowack' s weather-plant answers the purpose

of a weather-indicator. '

' Last year Mr. Nowack was anxious
that his apparatus should be scientifically tested at Kew, but it

would not have been easy for any member of the staff of the

Royal Gardens to find time for the necessary observations. The
task was undertaken by Dr. Francis Oliver, who now presents-

the results of his investigation. The following, as we learn from
Nature, is a summary of the conclusions at which he has an'ived

:

"I contend that all the movements exhibited by the leaves of

Abrus precatorius depend on causes not so far to seek as those-

suggested by Mr. Nowack. The ordinary movements of the leaf-

lets, of rising and falling, are called forth in the main by
changes in the intensity of the light. In a humid atmosphere
they are more sluggish than in a relatively di-y one. In other

words, when the conditions are favorable for transpiration, the

movements are most active. The position for snow and hail is

connected intimately, in the cases that have come under my
observation, with a spotting or biting (by insects) of the leaflets,

and is not due to any other external factor. The position for fog
and mist, and for electricity in the air, is probably due to the
distui-bance caused by varying light, the rhythmical movements
of the leaflets being temporarily overthrown. The position indi-

cating thunder and lightning I take to be pathological from its

tendency to recur on the same leaves. Daily movements of the

rachis constitute a periodic function in tlus as in many other

plants with pinnate leaves. The regularity of these oscillations

is considerably influenced by both light and temperature. '

'
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THE PALEONTOLOGICAL EVIDENCE FOR THE TRANS-

MISSION OF ACQUIRED CHARACTERS.'

Much of the evidence brought forward in France and Germany
in support of the transmission of acquired characters, which has

been so ably criticised in Weismann' s recent essays, is of a very

different order from that forming the main position of the so-

called Neo-Lamarckians in America. It is true that most Ameri-
can zoologists, somewliat upon Semper' s lines, have supported

the theory of the direct action of environment, always ^assuming,

liowever, the question of ti-ansmission. But Cope, the able if

somewhat extreme advocate of these views, with Hyatt, Ryder,
Brooks, Dall, and others, holding that "the survival of the fit-

test" is now amply demonstrated, submit that, in our present

need of an explanation of the origin of the fittest, the principle

jof selection is inadequate, and have broviglit forward and dis-

scussed the evidence for the inherited modifications produced by
Te-actions in the organism itself : in other words, the indirect ac-

tion of environment. The supposed arguments from pathology

.and mutilations have not been considered at all: these "ivould in-

volve the immediate inheritance of characters impressed upon
.the organism and not springing from internal re-actions, and
tthus differ, both in tlie element of time and in their essential

jjrinciple, from the above. As the selection principle is allowed

•> This article is an informal reply to the position taken by Professor Weis-
jmanm in his essays upon heredity. I have borrowed freely from the materials
.of Cope, Ryder, and others, without thinking it necessary to give acknowledg-
^anent in each case. [Reprinted from Nature.]

all that Darwin claimed for it in his later writings, this school

stands for Lamarckism plus— not versus— Darwinism, as Lan-
kester has recently put it. There is naturally a diversity of

opinion as to how far each of these principles is operative, not

that they conflict.

The following views are adopted from those held by Cope and
others, so far as they conform to my own observations and apply

to the class of variations which come within the range of paleon-

tological evidence. In the life of the individual, adaptation is

increased by local and general metatrophio changes, of necessity

correlated, which take place most rapidly in tlie regions of least

perfect adaptation, since here the re-actions are gi-eatest. The
main ti-end of variation is determined by the slow transmission,

not of the full increase of adaptation, but of the disposition to

adaptive atrophy or hypertrophy at certain points. The varia-

tions thus transmitted are accumulated by the selection of the

individuals in which they are most marked, and by the extinc-

tion of inadaptive varieties or species. Selection is thus of the

ensemble of new and modified charactei-s. Finally, there is suffi-

cient paleontological and morphological evidence that acquired

characters, in the above limited sense, are transmitted.

In the pi-esent state of discussion, every thing turns upon the

last proposition. Wliile we freely admit that ti-ansmission has

been generally assumed, a mass of direct evidence for this

assumption has nevertheless been accumulating, chiefly in the

field of paleontology. This has evidently not reached Professor

Weismann, for no one could show a fairer controversial spirit,

when he states repeatedlj^, ' 'Not a single fact hitherto brought

forward can be accepted as proof of the assumption. '

' It is, of

course, possible for a number of vrriters to fall together into a

false line of reasoning from certain facts. It must, however, be

pointed out that we are now deciding between two alternatives

only ; viz.
,
pure selection, and selection pins transmission.

The distinctive feature of our rich paleontological evidence is

that it covers the entire pedigi-ee of variations : we are present

not only at, but before birth, so to speak. Among many ex-

amples, I shall select here only a single -illustration from the

mammalian series,— the evolution of the molar teeth associated

with the peculiar evolution of the feet in the horses. The feet,

starting with plantigrade bear-like forms, present a continuous

series of re-adjustments of the twenty-six original elements to

digitigradism which furnish proof sufficient to the Lamarckian.

But, as selectionists would explain this complex development and

reduction by panmixia, and the selection of favorable fortuitous

correlations of elements already present, the teeth render us more
direct service in this discussion, since they furnish not only the

most intricate correlations and re-adjustments, but the complete

history of the addition of a number of entirely new elements,—
the rise of useful sti-uctures from their minute embryonic, ap-

parently useless, condition, the most vulnerable point in the pure

selection theory. Here are opportunities we have never enjoyed

before in tlie study of the variation problem.

Tlie first undoubted ancestor of the horse is Hyracotherium.

Let us look back into the early history of its multicuspid upper

molars, every step of which is now known. Upon the probabil-

ity that mammalian teeth were developed from the reptilian

type, Cope predicted in 1871 that the first accessory cusps would
be found on the anterior and posterior slopes of asingle cone ; i.e.

,

at the points of interference of an isognathous series in closing

the jaws. Mvich later I showed that precisely this condition is

filled in the unique molars of the Upper Triassic Dromotlierium.

These, with the main cusp, form the tlu'ee elements of the tri-

tubercular crown. Passing by several well-known stages, we
reach one in which the heel of the lower molai's intersects, and,

by wearing, produces depressions in the transverse ridges of the

upper molars. At these points are developed the intermediate

tubercles which play so important a role in the history of the

ungulate molars. So, without a doubt, every one of the five

main component cusps superadded to the original cones is first

prophesied by a point of extreme wear, replaced by a minute

tubercle, and grows into a cusp. The most worn teeth, i.e. , the

first true molars, are those in which these processes taie place

most rapidly. We compare hundreds of specimens of related



February 14, 1890.] SCIENCE. 1 1

1

species. Everywhere we find the same variations at the same

stages, differing only in size, never in position. We extend the

comparison to a widely separate phylum, and find the same

pattern in a similar process of evolution. Excepting in two or

three side-lines, the teeth of all the Mammalia have passed

through closely parallel eaiiy stages of evolution, enabling us to

formulate a law : The new main elements of the crown make
their appearance at the fii-st points of contact and chief points of

wear of the teeth in preceding periods, Wliatever may be true

of spontaneous variations in other parts of the organism, these

new cusps arise in the perfectly definite lines of growth. Now,

upon tlie hypothesis that the modifications induced in the organ-

ism by use and disuse have no directive influence upon varia-

ti>3ns, all these instances of sequence must be considered coinci-

dences. If there is no causal relationship, what other meaning

can this sequence have? Even if useful new adjustments of

elements already existing may arise independently of use, why
should the origin of new elements conform to this law? Grant-

ing the possibility that the struggle for existence is so intense

that a minute new cusp will be selected if it happens to arise at

the right point, where are the non-selected new elements, the

experimental failures of nature? We do not find them. Paleon-

tology has, indeed, nothing to say upon individual selection,

but chapters upon unsuccessful species and genera. Here is a

practical confii-mation of many of the most forcible theoretical

objections which have been urged against the selection theory.

Now, after observing these principles operating in the teeth,

look at the question enlarged by the evolution of parallel species

of the horse series in America and Europe, and add to the de-

velopment of the teeth what is observed in progress in the feet.

Here is the problem of correlation in a stronger form even than

that presented by Spencer and Romanes. To vary the mode of

statement, what must be assumed in the sti'ict application of the

selection theory ? (o) That variations in the lower molai-s corre-

lated with coincident variations of reversed patterns in the upper

molars, these with metamorphoses in the premolars and pocket-

ing of the incisor enamel
;

(b) all new elements and forms, at

fii"st so minute as to be barely visible, immediately selected and
accumulated; (c) in the same individuals, favorable variations

in the proportions of the digits, involving re-adjustments in the

entire limbs and skeleton, all coincident with those in the teeth

;

(rf) finally, all the above new variations, con-elations, and re-ad-

justments not found in the hereditary germ-plasm of one period,

but arising fortuitously by the union of different straiiis, ob-

served to occur simultaneously and to be selected at the same
rate in the species of the Rocky Mountains, tlie Thames valley,

and Switzerland. These assumptions, if any thing, are under-
stated. Any one of them seems to introduce the element of the

inconstant; whereas in the marvellous parallelism, even to

minute teeth-markings and osteological characters, in all the

widely distributed fonns between Hyracotherium and Eqiius, the

most sti'ikiug feature is the constant. Viewed as a whole, this

evolution is one of uniform and uninterrupted progression, taking
place simultaneously in all the details of structure over great

areas. So nearly does race adaptation seem to conform to the
laws of progi-essive adaptation in the individual, that, endowing
the teeth with the power of inmiediate re-active gi'owth like

that of the skeleton, we can conceive the transformation of a
single individual from the eocene five-toed bunodont into the

modern horse.

The special application of the Lamarckian theory to the evolu-
tion of tlie teeth is not without its difiiculties, some of which
have been pointed out to me by Mr. E. B. Poulton. To the ob-

. jection that the teeth are formed before piercing the gum, and
the wear produces a loss of tissue, it may be replied that it is

not the growth, but the re-action which produces it, wliich is

supposed to be transmitted. Again, this is said to prove too

much. Why is the gi-owth of these cusps not continuous ? This

maybe met in several ways: fii-st. in the organism itself these

re-actions are least in the best adapted structures, a proposition

which is more readily demonsti'ated in the feet than in the teeth

(moreover, since the resulting gi'owth never exceeds the uses of

the individual, there is a natural limit to its ti'ansmission)
;

second, the growth of the molars is limited by the nuti-itive

supply (we observe one tooth or part growing at the expense of

another) ; third, in some phyla we do obsei-ve gTowth which ap-

pears to lead to inadaptation, and is followed by extinction. In

one instance we observe the recession of one cusp taking place

Xjari passu with the development of the one opposed to it.

These and many more general objections may be removed later

;

but they are of such force, that, even granting our own premises,

we cannot now claim to offer a perfectly satisfactory explanation

of all the facts.

The evidence in this field for, is still much sti-onger than that

against, this theory. To sum up: the new variations in the

skeleton and teeth of the fossil series are observed to have a defi-

nite direction ; in seeking an explanation of this direction, we
observe that it universally conforms to the re-actions produced

in the individual by the laws of growth ; we infer that these re-

actions are transmitted. If the individual is the mere pendant

of a chain (Galton) , or upshoot from the continuous root of

ancestral plasm (Weismann) , we are left at present with no ex-

planation of this well-observed definite direction. But how can

this transmission take place ? If, from the evident necessity of a

working theory of lieredity, the 07ms prdbandi falls upon the

Lamarckian,— if it be demonstrated that this transmission does

not take place,— then we ai'e driven to the necessity of postulat-

ing some as yet unknown factor in evolution to explain these

pui-posive or directive laws in variation, for, in this field at

least, the old view of the random inti-oduction and selection "of

new characters must be abandoned, not only upon theoretical

grounds, but upon actual observation.

Reading between the lines of Weismann' s deeply interesting-

essays, it is evident that he himself is coming to this conclusion.

Henry Fairfield .Osborn.

AMERICAN ARCHIVES IN SEVILLE.'

If I could meet the historical students of the Johns Hopkins

University or the members of the Maryland Historical Society,

lam quite sure, that with the aid of a few photographs which I

can find here, and with the aid of a few books to which, as a

hurried traveller, I cannot here find access, their interest would

be quickly excited in an account of the celebrated -collection of

papers pertaining to early American history which I have just

visited for the second time. I am not so sure that by means

of a letter I can convey the same inij)ression : nevertheless I

will try.

The Alcazar, which is to be compared with, if it does not

equal, the Alhambra as a Moorish palace; the Giralda, a

magnificent bell-tower, noble in size, proportions, and details,

and famous as an observatory in the days of Moorish supremacy;

and the Cathedral, which contains a few of the most celebrated

works of Murillo,—form a group of buildings which has given

renown to Seville, and has drawn the admiring gaze of archi-

tects and poets and historians from every part of the civilized

world.

Under the shadow of these world-famous monuments are two

edifices' which, in comparison with the three greater structures,

hardly arrest the notice of the sight-seeker, though they are

buildings which would be noteworthy for their age and dignity

in any American city. One of these contains the Columbian

Library, founded by Fernando Columbus, son of the great dis-

coverer; and the other contains original papers which pertain

to the Spanish discoveries in the New World. It is of the

second of these remai'kable and world-famous collections that I

now propose to write.

Casa Lonja is the name of the building in which are kept

"The Archives of the Indias,'" the title by which Spain has

designated from the earliest days until now the papers per-

taining to her American discoveries and possessions. For a

long period the authorities of this country refused to accept the

name "America," and "only yielded to the majority," as a

Spanish writer informs us, "when resistance was useless."

> Letter from President D. C. Gilman, in the Baltimore Sun o£ Dec. 31, 1889,

written from Seville, Spain, under date of Dec. 12.
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The Lonja was built nearly three hundred years ago, as a sort

of merchants' exchange; and there is a trace of its original

purpose in the apartments now occupied by the Chamber of

Commerce. It is a massive, simple, quadrangular building,

the sides of which may be two hundred feet long, and it

encloses a beautiful court, in which stands a statue of Chris-

topher Columbus. The stone of which it is partly built is of a

dull-brown hue, but in other respects I was reminded of the

Peabody Institute in Baltimore. There are two lofty stories,

the upper one being devoted to the archives. Ascending a

stately marble staircase, and passing the outer offices of the

registers or secretaries, we entered a long gallery, which
extends completely around three sides of the building, and must,

therefore, be almost six hundred feet in length. It is not

interrupted by partitions, is lofty, light, free from dust, and
in excellent order.

Around the walls are cases open to the eye, in which are

thousands upon thousands of packages containing original

letters and reports from every part of the globe. Each package

is carefully tied up, and it bears a conspicuous label, stating

the district to which the papers belong and the dates to which
they relate. They are separated in fourteen principal depart-

ments, corresponding with the fourteen andiencias into which
the exterior possessions of Spain have been divided. Not yet

placed upon the shelves, but stacked in the centre of the

gallery, were a multitude of packages lately received from
Havana.

To the casual visitor all this is impressive because of its

voluminous extent. If he has any antiquarian taste, his appe-

tite is whetted to know what these packages contain, and
whether there are any papers of historical interest that have still

escaped the keen eye of historical scholars. But the curiosity

of the passing visitor is gratified, as it is in the British

Museum, and as it is in the Lenox Library of New York, by the

display under glass of some of the most interesting autographs

and documents belonging to the collection. Here are papers

bearing the signatures of Ferdinand, and Isabella, Philip le Bel,

Joanna or Crazy Jane, Charles V., and Philip II. ; but to me
the papers sent to these sovereigns from the New World by
the great navigators and conquerors were of far more interest

than royal autographs. Hanging upon the walls were portraits

of many famous discoverers, doubtless authentic likenesses,

though not original pictures. We seemed to be brought into

the presence of these great men as we looked upon their faces

and saw the lines which their pens had traced.

The newspapers of this week are filled with the splendid

achievements of Stanley, whose arrival at Zanzibar is just

reported,- and with expressions of pity for Emin Bey, who has

met with such an accident after escaping the dangers of theMahdi,
imprisonment, sickness, battle, and fatigue. These stories

of the exploration of Africa are a fresh commentary on the

privations and perils encountered when America was "the dark
continent. '

' In parallel columns we are reading of the exile

of Dom Pedro II. and of the substitution of a republican for a
monarchical government in the great territory of Brazil, last

of all the countries in Spanish America to renounce the authority

of a king. How obvious it is that the "archives" of to-day

are hooks and newspapers: The telegraph in a moment reports

from the lands beyond the seas events which three or four hun-
dred years ago would not have been made known for months
and years.

Here, for example, is one of the first letters which attracted

our attention, from Fernando Cortez to Charles V., dated May
15, 1.522, and complaining that he has had no answer to the

despatches he had sent during the three years he has been in

New Spain. He announces that he has discovered the South
Sea, the coast of which is inhabited, and that he has begun to

build ships. He begs the King to listen to the messengers whom
he sends, assuring him that this business is far more important
than all that pertains to the rest of the Indies. Contrast this

delay in the exchange of correspondence with the telegrams
which have been passed within the last week between Stanley
and the King of the Belgians and the Emperor of Germany.

Another letter which interested me particularly was that of
Juan Ponce de Leon, dated Feb. 10, 1521, announcing the
discovery of 2a isla florida, and expressing his intention to g&
again and find out whether this is really an island or a part of

the mainland of Velasquez.

Here was a letter from Francisco Pizarro, dated at Cuzco ioi

1535, in the handwriting of a secretary, who attaches the

signature of the conqueror. Pizarro makes his mark on the

right and left of the signature, as Spaniards now are wonted ta
subscribe a flourish or dash of the pen to their signatures.

I paused with special attention before the portrait of Fr.

Bartol. de las Casas, in his clerical garb, and read his letter tO:

Charles V., explaining to the Emperor, that, in addition ta
saving many souls, he might obtain the best • income in the
world from the rich lands beyond the seas if he would only adopt
the measures which Las Casas proposed.

Here, too, we saw an autograph of Amerigo Vespucci,

another of Bernal Diaz, one of Magellan, one of Balboa, one of

Velasquez. There was also displayed in one of the cases the-

treaty (June 5, 1494) between Ferdinand and Isabella and the
King of Portugal with regard to their respective possessions in

the seas. We were also shown the bull of May 3, 1498,,

delivered by Pope Alexander VI.

The autograph of Christopher Columbus is not here to be seen.

In the Columbian Library, near by, are some of his books,

with annotations in his own handwriting, — hooks that have

often been mentioned by the travellers who have seen them.

Before leaving Baltimore. I read with great interest the account

of this library given by Mr. S. Teackle Wallis in his recollec-

tions of Spain, and I will not attempt to redescribe that which
he described so well. Indeed, his books ought to be reprinted,

and made accessible to a new generation of readers, for they

are just as good now as when they were written. Can copies

be found in the New Mercantile Library or in the Hopkins
Historical Rooms? If not, let some one give his copies, to be
made accessible to the public.

The consul of the United States, Mr. Caldwell, introduced us.

to the chief of the archives, Ilmo. Sr. D. Carlos Jimenez-

Placer; and this distinguished gentleman accompanied us

through the halls and answered all our inquiries in the most
obliging way; and, although our knowledge of Spanish was not

much better than his knowledge of English, we were able-

through an intelligent interpreter to obtain a great deal of

information.

It appears that the collection of these historical papers at.

Seville is due to one of the most enlightened of the modern
kings of Spain, Charles III., who in 1781 issued a decree estab-

lishing in the Casa Lonja el real archivo de Indias. Most of

the Spanish archives are still at Samancas, noith of Madrid,,

including, doubtless, many of those which have been so service-

able to Mr. S. R. Gardiner in the preparation of his admirable-

history of England in the reigns of James I. and Charles I.
,,

to Froude and other recent historians.

I asked the head of the archives, Sig. D. Jimenez-Placer,,

whether a young man from the Johns Hopkins University,,

properly accredited and having a definite historical purpose,

might he allowed to prosecute his inquiries in the Indian-

archives. He replied that such authority could only be given in

Madrid, and that application should be made to the ministry

of foreign affairs, properly, of course, through the American
minister. In the two visits which I made to the archives I saw
no signs of an investigator. I also asked for an authentic

account of the archives, printed in Spanish or any other lan-

guage ; but I could learn of nothing more satisfactory than that

which is given in the local histories and guides to Seville.

In one of the book-stores I found a copy of the ' 'Cartas

de Indias," published at Madrid in 1877 by the minister of

Fomento, — a magnificent quarto volume, containing facsimiles;

of two letters of Columbus, and of many other imporant

papers, illustrated with notes and essays. I looked upon the

book with the envious eye of a librarian and the economical eye
of a college president; but whether I shall buy it for the
university or not, to-morrow will decide.
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BOOK-REVIEWS.

De la Suggestion et du Somnambulisine dans leurs Rapports avec

la Jurisprudence et la Mddedne Legale. Par Jules Liegois.

Paris. 8°.

Professor Liegois has in this volume presented a work
destined to take an authoritative place in the modem study of

hypnotism. He approaches the subject from an aspect not yet

worthily represented. He is a professor in the law faculty at

Nancy, and, together with Bernheim, Beaunis, and Liebault, has

conti'ibuted to the position and the fame of the school of Nancy.

In the present volume he brings together the result of some five

years' study and observation. Though interested primarily in

the legal aspects of hypnotism, and entitling the volume accord-

ing to this interest, the author takes a very wide view of the sub-

ject; so that, in addition to its special purpose, the volume forms

a serviceable manual of the views of the Nancy school of hypno-

tism.

We have first an historical survey of the phenomena beginning
with Mesmer, in which special attention is paid to those who
fii-st presented the importance of suggestion as an explanation of

the i^henomena, and thus in some sense were predecessors of the

school of Nancy. Following upon this is a chapter describing

the methods of hypnotization and the various kinds and degrees

of tlie effects produced. We come then to the real core of the

subject, suggestion and its many variations. The author

forcibly defends, and illustrates with an abundance of examples
and pieces jiisticatives, the point of view of the school of Nancy,

holding that suggestion, conscious or unconscious, is the clew
to the explanation of all the phenomena, and assigning to the

physical manipulations, etc. , the rule of re-enforcements of sug-

gestion. The main body of the work is devoted to the descrip-

tion of all those phenomena of hypnotism likely to be concerned

in criminal abuses, for which this state of automatism and
unconsciousness offers facilities ; and, as almost the entire range

of phenomena can be so abused, the result is a rather large

work.

The first class of crimes noticed are those against the person

hypnotized. To make this possible, it is necessary that the sub-

ject shall be entirely insensible, and again, that, upon awaken-
ing, the subject retain no memor-y of what has been done. The
former is conclusively shown by the many tests of pricking with
pins ; applying electi'ical shocks, irritating substances, etc. , em-
ployed to show the genuineness of the phenomena ; and, in addition,

by tlie many cases in which this insensibility is utilized for per-

forming surgical operations. A very complete account of these

is given, showing how easily and how variedly this power may be

abused, and no clew remain of the perpetrator of the crime The
forgetting of what lias happened in hypnosis is the normal case in

all but the lightest stages, and, especially if re-enforced by a di-

rect suggestion that no trace shall remain in the memory, be-

comes a most serious factor in the legal aspects of hypnotism.
The normal life of the individual is broken into by these hypnotic

states, until at length we have almost a dual personality; the

normal self knowing nothing of the hypnotic ego, and the latter

forming successive though not continuous experiences of its own.
A second important class of crimes is inherent in the siiscejiti-

bility of the subject. The automatism of the hypnotic state,

placing the subject so largely at the mercy of the operator, opens

out possibilities of abuse limited only by the variety of sugges-

tions. Tlie subject's signature may be obtained to documents of

great money value: he may be induced to declare himself the

perpeti-ator of a crime really committed by another ; he may be

made to accuse an innocent third party of a crime, and perhaps

declare himself a witness of the fact ; he may be made to commit
a theft, a forgery, while hypnotized ; and so on. Tliese compli-

cations are made .the more probable and the more perplexing by
the existence of post-hypnotic and of retro-active hallucinations.

It has been shown that almost any suggestion acted out by the

subject while hypnotized may also be performed while in his

normal waking condition, in obedience to a suggestion given a

shorter or longer time previously in the hypnosis. Here, then,

would be a person committing a crime with a full consciousness

of his surroundings, perhaps accepting the responsibility of his,-

actions, and yet really the tool of another, irresistibly guided by
a hidden hand. To show that these cases are more than ficti-

tious. Professor Liegois devised several experiments in which
subjects were made to shoot a designated individual with a paper
pistol, offer him a drink of water which was believed by the sub-
ject to be poison, and the like. The retro-active hallucinations
take place when the subject accepts the suggestion that a certain

event has formed a part of his experience ; that he has done or

seen a certain thing, while in fact, though the event may be a
real one, he has had no part in it. The easily impressed subject
absorbs the pseudo-event into his mental possessions, may perhaps
add corroborating details of his own, fixing the time, place, and
circumstances. Eveiy imaginable variety of falsification of testi-

mony is thus made possible. This susceptibility has been observed,

too, in the ordinary waking state without any hyimotization

whatever, though usually only with persons subject to hyimoti-
zation. The state would then be similar to that slightly morbid
condition in which fact and fiction are intermingled and an
imaginative person believes his own fabrications, except that the
latter are impressed upon him from without. Children are par-

ticularly liable to this weakness. The case of the boy Moritz, in

the famous Tisza-Eslar affair, accusing his own father of a
heinous crime, is doubtless to be accounted for in this way ; and
Professor Liegois cites several cases in which, in less enlightened

ages, pereons have been tortured and executed on the strength of

evidence very probably the result of suggestion upon a suscepti-

ble temperament.
Having thus outlined the field of criminal suggestion, the

author reviews a few cases of actual legal proceedings in which
he feels confident that hypnotism has played a part. In some,

ti'ials an abnormal condition was suspected, in others not. They
^are mostly, however, of no recent date, and will not command
the interest attendant upon cases now occurring, in which the

possibilities of hypnotism are fully underetood. It is to the dis-

cussion of the methods of placing the responsibility in cases that

may arise, that Professor Liegois devotes the final chapters of his

volume. In the cases where the subject is the victim of a

crime, it will usually be known whether he or she has been

accustomed to be hypnotized, and by whom ; in other words, the

case would present the same difficulties as the detection of guilt

in an assault in which the victim is rendered helpless by physical

means. In cases in which the hypnotized subject commits a

crime, the hypnotizer alone is responsible ; and the proof of act-

ing while in an irresponsible condition will clear the alleged

criminal, as in a plea of insanity. If the crime is committed

post-hypnotically, the proof would be more difficult, though in

both cases it would have to be shown that the defendant can be

hypnotized to a degree of forgetting all that happens in the hyp-

notic state. The right of a court to hypnotize a pei-son in order

to ascertain what has occurred in a former hypnosis (but which
remains totally forgotten in the normal state) the author seems to

regard as a dangerous precedent. The main point, however, is

to discover the author of a suggestion, when the latter has taken

the precaution to suggest to his subject complete amnesia of him-

self, and a full acceptance of the deed as his or her own. This

difficulty Professor Liegois thinks he has solved by a series of in-

genious tests. It is quite true, that, under the conditions de-

scribed, the subject will be unable to name the author of a sug-

gestion; but if, for example, she be told that as soon as the

author of the suggestion enters the room she will go to sleep or

do any designated act, she will do as desired, and thus reveal the

real criminal. No matter how carefully the hypnotizer may have

trained his subject, the possibilities of indirectly inducing the-

subject to reveal the hypnotizer are so many and various that

some means of detection must be available. The subject, then,

while irresponsive to a direct question or appeal, will respond

to a suggestion indirectly giving the desired information, pro-

vided this does not conflict with a conti-ary suggestion previously

imposed ; and the safeguard of society lies in the endless possi-

bilities of these indirect suggestions.

Such, then, are the main points in the legal aspects of hypno-^

tism. It will readily be understood that much of their interest.
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attaches to the details which the original alone can supply. To
guide the reader most directly to the points of greatest interest,

the author prints an exhaustive summary at the opening of each
chapter. In all respects the work shows most careful i^reparation,

and deserves the place it will doubtless find upon the shelves of

all following the interesting developments of the science of hyp-
notism.

AMONG THE PUBLISHERS.

Numbers 20 and 31 of the Modem Science Essayist (Boston,

J. H. West) contain respectively ' 'Primitive Man, " by Z. Sid-

ney Sampson, and "The Growth of the Marriage Relation," by
C. Staniland Wake.

— The AVorthington Company have recently pnblished Swin-
burne's ' 'Study of Ben Jonson. '

'

— RandjMcNally, & Co. announce for next week an unabridged
edition of the journal of Marie Bashkirtseff.

— The Welch, Fracker Company have nearly ready "In West-
ern Levant," also a new edition of "On the Wing Thi-ough

Europe, '

' two volumes of ti-avel sketches by Francis C. Sessions,

president of the Ohio ArchEeological and Historical Society.

— Henry Holt & Co. will publish shortly the third and con-

cluding volume of Fyffe's "History of Modem Europe." The
new volume treats of the years 1848-78, and covers the period of

European politics which led up to the Franco-Prussian war.

— D. Lotlu'op Company have just published "The Catholic

Man, ' a study of the character that is developed by the many
phases of our modern life, by Mi-s. Lawrence Turnbull; also
' 'Stories of New France, '

' episodes of Canadian history, written
by Miss A. M. Machar and Thomas G. Marquis.

— G. P. Putnam's Sons have ready in the Questions of the Day
Series ' 'Railway Secrecy and Ti'usts,

'

' by John M. Bonham

;

and a new edition in paper covers of Edward Bellamy's "Six to

One," first published in 1878.

— The result of Prang's national ilower campaign is 70 per
cent of all votes for golden-rod ; 16 j)er cent of all votes for May-
flower; 14 per cent scattering for daisy, mountain laurel, dande-
lion, sunflower, and others.

— Mr. Walter J. Clutterbuck, one of the authors of "Three
in Norway, '

' has wi-itten an account of a voyage in the waters
between Iceland, Greenland, and Spitzbergen, a region hitherto

neglected. "The Skipper in Arctic Seas" will be published
here at once by Longmans, Gi-een, & Co.

— D. Appleton & Co. publish this week a little book by Dr. F.

H. Rankin, on '

' Hygiene for Childhood, '

' giving suggestions for

the care of children after the period of infancy to the completion of

puberty : and a volume entitled '

' Evolution of Man and Cln-is-

tianity,
'

' by the Rev. Howard McQueary.

— The J. B. Lippincott Company have published ' 'The Con-
quest of Mexico," in the new library edition of Prescott' s works

;

a revised edition of Dr. Agnew's_ work on "The Principles and
Practice of Surgery ; " an elementary work on plane and spherical

trigonometry, by Professor E. S. Crawley of the University of

Pemisylvania ; and a guide to Philadelphia and its surroundings.

— Macmillan & Co. have nearly ready Sir Charles Dilke's
' 'Problems of Greater Britain, '

' which English critics rank in im-
portance with Bryce's "American Commonwealth." It is one
of the most exhaustive accounts yet attempted of the British Em-
pire, and written by a statesman of the first rank. It gives but
passing attention to the United States, and chiefly for pui-poses

of comparison with Canada; but about one-half of the first

volume deals with North America, and the whole subject has
interest for every American.

— It is announced by Messrs. Charles Scribner' s Sons that they
have acquired from Mx. Henry M. Stanley all the American
rights for his personal naiTative of the expedition for the relief

of Emin Pacha. Prior to the appearance of the complete work,
Scribner' s Magazine will publish an article upon his last journey
by Mr. Stanley. Readers may have noticed. that Mr. Herbert

Ward, who was one of Stanley's officers, makes no mention of the
expedition in the article recounting his experiences upon the
Kongo, which appears in Scribner' s for February, the fact being
that Mr. Stanley has reserved the sole right to describe this most
remarkable of all his African undertakings.

— Ginn & Co. announce to be published in April "The Best
Elizabethan Plays, '

' edited with an inti-oduction by William R.
Thayer. The selection comjirises ' 'The Jew of Malta, '

' by Mar-
lowe

;
' 'The Alchemist, '

' by Ben Jonson ;
' 'Philaster, '

' by Beau-
mont and Fletchei-; "Tlie Two Noble Kinsmen," by Fletcher
and Shakspeare; and "The Duchess of Malfy," by Webster. It

thus furnishes not only the best specimen of the dramatic works
of each of the five Elizabethan poets who rank next to Shak-
speare, but also a general view of the development of the English
drama from its rise in Marlowe to its last strong expression in
Webster. This volume appeals to the general reader who wishes
to get, in small compass, the best products of the Elizabethan
drama (exclusive of Shakspeare), and also to the students in

academies or colleges who are studying this most important
period of English literature. It is a work equally well adapted
to the library and to the classroom.

— Funk & Wagnalls of New York announce the following
books now in preparation and soon to be ready: "Wendell
Phillips, the Agitator, '

' by Carlos Martyn, to which we have
referred already; "The. Economics of Prohibition," by Rev. J.

C. Fernald, which is an attempt to apply the principles of politi-

cal economy to the, subject of the liquor traffic, showing the -ad-

vantage that national prohibition would secure ; and ' 'A Cyclo-

pedia of Temperance and Prohibition, '

' which is to be a large

work, treating every relevant topic, from the most elementary to

the most advanced phase of the liquor question. It will give

many brief sketches of eminent temperance workers; the latest

action of the various religious denominations ; the liquor status

of all countries of the world ; the different temperance organiza-

tions; the political parties; facts and figures relating to all

kinds of intoxicants, all branches of the liquor traffic, and all

kinds of attempted remedies.

— The Appalachian Mountain Club of Boston has happily
utilized an opportunity afforded it by the completion of the

topographical survey of Massachusetts by the United States

Geological Survey in compiling a contoured map of the region

about Boston from parts or the whole of half a dozen sheets of

the survey. The map is in the shape cf a rectangle, about
thirty by twenty miles, with Boston at the right centre,

extending west beyond Concord, and including the Blue Hills

on the south, and Marblehead on the north, — a land area of

about five hundred square miles. The presence of the harbor,

with its varied islands and broken outline, renders the efl'ect of

the map a specially pleasing one. For the study of the topog-

raphy and geology of the district, as well as for walks, rides,

and drives, and for all the special purposes of the club, the

map is invaluable. The scale is a mile to an inch, and the

details of reproduction precisely those of the survey. The idea

may well be copied by our other large cities; and the club is

certainly to be congratulated upon its promptitude, since some
of the sheets included in the map have not yet been issued by
the survey.

—A praiseworthy movement is about to be set on foot by The
Ladies' Home Journal of Philadelphia. It j)roposes to give to

any young girl of sixteen years or over, who will send to it

between now and Jan. 1, 1891, the largest number of yearly

subscribers to the journal, a complete education at Vassar
College, or any other American college she may select. The
education offered includes every branch of study, with every

expense paid, the journal agi-eeing to educate the girl irrespec-

tive of the time required or the expense involved. To this is

also pinned a second offer, which guarantees to any girl of

ixtean or over, who will secure a thousand yearly subscribers

before Jan. 1, a full term of one year at Vassar or any other

preferred college, with all expenses paid, thus making it pos-

sible for any number of young girls to receive free educations

at the best colleges.
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— The old-fashioned Home Journal has abandoned the un-

wieldy '
' blanket sheet,

'

' and appeared last week in the more

convenient size of the modern eight-page paper ; but there is no

change in the tone and general style of the paper, which was
established by George P. Morris and N. P. Willis nearly fifty

years ago.

— A symposium on "Constructive Freethought" was begun in

the New York Truth Seeker of Feb. 8, and will be continued

through the two succeeding numbers. Among the conti-ibutors

are R. G. Ingersoll, T. B. Wakeman, R. B. Westbrook (presi-

dent of the Amtrican Secular Union) , Parker Pillsbury, and

many others.

— The next volume of the series of ' 'Historic Towns, '

' edited

by Mr. E. H. Fi-eeman and JIi'. Hunt, will be ' 'Winchester, '

' by

Mi. G. W. Kitchin, the Dean of Winchester, who declares that

the place teems with picturesque tradition and anecdote, and

thinks it the most historic of English cities. The book will be

published immediately by the Longmans.

— Among the principal articles in Belford's Magazine for

February are one by Adele M. Garrigues on the University of

Michigan, one by W. A. Phillips on ' 'The New English Inva-

sion," and one by Jolm McGovern on the new auditorium in

Chicago. ' 'The State and the Citizen' ' and ' 'The Case of Brazil'

'

are treated editorially.

— The remarkable weeping spruce. Picea Breweriana, which
was discovered in the Siskiyou Mountains in 1884, is figured in

Garden and Forest for the past week, and Professor Goodalei-

gives an interesting study of heather in Noi-th America. Garden
art in public parks is treated editorially, and there is the usual
variety of matter prepared by experts in different branches of

horticulture.

^- On Jan. 1, 1890, was issued the first number of a monthly
magazine of popular natm-al history for Scotland, It is in-

tended to make it a chi-onicle of the work done by the different

natural history societies in Scotland ; and reports of their meet-
ings, excursions, etc. , as well as the moi'e important papers read
before them, will receive special attention. All communications
regarding it should be adch-essed to the editors, care of the pub-
lisher, Ml-. W. B. Robinson, 194 Sauchiehall Sti-eet and 105 New
City Road, Glasgow, Scotland.

— Marion Harland has taken up the work of restoring th©.

ruined monument marking the burial-place of Mary, the mother
of Washington. The publishers of The Home-Maker, of which
Marion Harland is the editor, offer, as their contribution to the good
cause, seventy-five cents out of every annual subscription of two
dollars to the magazine sent in during the next six months.

Every such subscription must be accompanied by the words,
' 'for Mary Washington monument. '

'

NOW IN PBESS.

"FORT ANCIENT."
A large work of 200 pp. with 35 full-page illustra-

tions on the greatest ot all Ohio Valley Earthworks,
and similar enclosures.
By Warren K. Moorehead, assisted by scientists

from Washington.
It is compiled from a careful survey and is correct

In all details.
The entire summer was speni in surveying, exca-

vating, photographing and preparing this work.
Port Ancient consists of 18,712.2 feet of embank-

ment, and In size, state of preservation and impor-
tance as an aboriginal fortification is unequalled in

this country.
Price of book, $3 00.

It will be ready for sale Jan. 10, 1890.

Illustrated prospectus mailed free to any address.
Send for one.

WAEREN K. MOOEEBEAD,
Smltbsonian Institution, Washington, D.C.

Published by Robt. Clarke & Co , Cincinnati.

To CHEMISTS,
MANUFACTURERS

and ENGINEERS.

CHEMICAL TECHNOLOGY; or,

CHEMISTRY IN ITS APPLI-
CATION TO ARTS AND MAN-
UFACTURES. Edited by
Charles Edward Groves, F.R.C.,

and William Thorp, B.Sc.

VOI-. I. NOW ke:ady.

FUEL AND ITS APPLICATIONS,
By E J. Mills, D Sc, F.R.S., and
F. J. Rowan, C.E., assisted by
otherSj including Mr. F. P. Dewey,
of the Smithsonian Institute, Wash-
ington, D.C.

7 Plates and 607 other illustrations.

Royal octavo pages xx + 802. Half-
Morocco, $9. Cloth, $7.50.

MAILED POSTPAID ON RECEIPT
OF PRICE.

N. D.C. Hodges, 47 Lafayette Place,
NEW YORK.

Correspondence solicited with parties

seeking publishers for scientific books.

N. D. C. HODGES,

Publisher of Science,

47 Lafayette Place,

NeTw York.

HEAVEIV Al\fl» HELL,. By Eman-
uel SwEDENEORG. 416 pages, paper cover.
Mailed pre-paid for 14 Cents in stamps by
the American Swedenborg Printing and Pub-
lishing Society, 20 Cooper Union, N. Y. City,

JUST PUBLISHED.
POPULAR MANUAL OF VISIBLE SPEECH ANft

VOCAL PHYSIOLOGY.
For use in Colleges and Normal Schools. Price 50 cents,^

Sent free bv post by
N. D. C. HODGES, 47 Lafayette Place, New York..

Natural Science for Young People.

COOPER'S ANIMAL LIFE IN THE SEA AND ON THE LAND, a Zooiosry for
Young People. By Sarah Cooper. Profusely Illustrated. 414 pp^
12mo, Cloth, $1.25.

The aim has been to make this little book accurate, and to bring it up to the present;
condition of science ; at the same time scientific terms have been avoided when others could
be substituted for them. Starting with the sponge, and going systematically through th&
animal kingdom, a gradual development has been traced from the simple forms of life up
to the highest, and such subjects have been selected for the purpose as are of most general
interest. Especial attention has been given to the structure of animals, and to the won-
derful adaptation of this structure to their various habits and modes of life.

CHAPTERS ON PLANT LIFE. By Sophie Bledsoe Herrick. Illuitrated.

206 pp. Square, IGmo, Olotb, 60 cerit^.

It explains in simple language all that is known of the vegetable kingdom, and tho-

analogies and differences between it and the animal. The work is handsomely gotten up
and fully illustrated.

—

Brooklyn Eagle.

HOME STUDIES IN NATURE. By Mrs. Mary Treat. Beautifully Illus-

trated. 244 pp. Clotli, 90 cents.

Subjects Treated: Part I., Observations on Birds; Part II., Habits of Insects; Part
III., Plants that Consume Animals: Part IV., Flowering Plants.

THE EARTH IN PAST AGES, a Geology for Young People. By Sophie.
Bledsoe Herrick. Richly Illustrated. 208 pp. Square 12mo, Cloth,

60 cents.

The '
' Earth in Past Ages " is a well-planned endeavor to make geology interesting to

young people. It is illustrated very well indeed, and the text is clear and free from that,

scientific terminology which is so apt to take the courage and interest together out of be-

ginners by confronting them with a vehicle of exposition which is itself nearly unintelli-.

gible. The present author has avoided that difficulty, and has nicely sugar-coated the pill§

of knowledge.

—

Xeiv York Tribune.

HOOKER'S CHILD'S BOOK OF NATURE. New and Revised Edition. Illustrated.

CHILD'S BOOK OF IVATLRE. Part I. Plants - 136 pages, $ 44
CHILD'S BOOK OF XATURE. Part II. Animals - 196 " 44
CHILD'S BOOK OF NATURE. Part III. Air,T»Vater,&c. 212 " 44
CHILD'S BOOK OF IVATURE, Three Parts in One Vol. 544 " 1 0«h

Liberal discounts given on supplies for first introduction in schools. Correspondence solicited^

1, HARPER & BROTHERS, Publishers, Frauklin Square, N. T.
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— D. Lotlu'op Company have just ready '

' Eggs : Facts and
Fancies about Them, '

' a book brimful of information about eggs,

though not a cook-book, compiled by Miss Ann a. Barrows

LETTERS TO THE EDITOR.
re requested to he as brief as possible. The ivriter's na me

4S in all cases required as proof of good faitli.

The editor will be glad to publish any queries consonant with the character
^f the Journal.
On requfst, twenty copies of the number containing his communication loill

'he furnished free to any correspondent.

Supposed Aboriginal Fish-Weirs in Naaman's Creek, near

Claymont, Del.

Incorrect and exaggerated accounts of the aboriginal remains

discovered in Naaman's Ci-eek, near its mouth, having appeared

in varioiis scientific and other journals, by which the public have

been led to believe that remains of a people akin to the lake-dwell-

ers of Europe were found in alluvial deposits at the place referred

to, let me here state that the pile-dwelling theoi-y is all bosh,

and any such statements were made without my knowledge or

consent. My friend, Professor Haynes of Boston, when he wi-ote

his article on the prehistoric archaeology of North America for

the '

' Narrative and Critical History of North America, '

' unfor-

tunately copied the atrociously garbled version of my letter pub-
lished in the American Antiquarian of November, 1887, from
which the false impressions i-efeiTed to have arisen. In the letter

which I sent to the editor of the Antiquarian, I never made use

of the term '

' river-dwelling sites,
'

' nor did I suggest that the

wooden stakes '

' once supported shelters of early man that were
erected a few feet above the water. '

' I distinctly stated that I

•coincided with the fisherman in his suggestion about the spot

having been a fishing-place of the Indians ; and luckily this por-

tion of my account has been published correctly, as by reference

"to p. 364 of that magazine, for November, 1887, will more fully

appear.

Wlien I heard that Professor Haynes was preparing an account

of my work carried on for the Peabody Museum, Harvard Uni-
versity, I wi-ote him a letter, calling attention to the fact that I

'deemed the wooden piles or stakes to be fish-weirs, enclosing him
at the same time a typical collection from thi-ee spots in the

creek's bed that had been found fruitful, and for the sake of

convenience designated, at Professor Putnam's suggestion, sta-

tions A, B, and C, so that each implement dredged up (by hand)
could be located on my note-book and working plan. For some
inexplicable reason. Professor Haynes seems to have been more
impressed with the American Antiquarian' s version of the affair

than my own statements, adopting as his own my suggestions of

the fish-weir theory, which but i-e-echoes that of the fisherman who
discovered the wooden stake-ends. I also requested in this letter

that the proof-sheets relating to my work for the Peabody Mu-
seum be forwarded for con-ection; but in Professor Haynes'

s

reply to me he states, that as the publishers wanted his manu-
script immediately, a portion of it being already in press, this

would be impossible. I make these remarks with no intention

of attacking the statements of Professor Haynes, for whom I

have the most sincere regard. I simply desire to show that he
has been misled by following the American Antiquarian's ver-

sion of the find, and suggest that I should have been consulted as to

the correctness of the details given, especially in so important a
work as the '

' Nareative and Ci-itical History of America. '

' Any
one who will take the trouble to read p. 364 of the American
Antiquarian will also see not only the errors that I have already

corrected, but others still more ridiculous, where, after my return

from . Fi-ance, I am quoted as again having visited '
' the flats in

the cave at Naaman' s Ci'eek.
'

' Wliat connection there is between
a cave and the mud flats around the mouth of Naaman' s Creek,

I am at a loss to understand. It is evident that such statements

as these are the result of either gi-oss carelessness on the part of

the editor of the American Antiquarian, or else may be referred

to his printer.

My object in stating in my letter to the Antiquarian that dur-
ing my visit to Europe I saw wooden specimens in archaeological

collections from the Swiss lake-dwellings was because the dress-

ing of these pile structures with stone implements recalled those

I had remarked upon the ends of wooden posts or stakes in the
bed of Naaman's Creek, near its mouth (not "on the Delaware
marshes," as erroneously set forth in the American Antiquarian).
This reference to a similarity of the stone axe dressings on the
wooden piles used by the lake-dwellers of Europe to those of the
wooden stake-ends found in alluvial deposits at Naaman's Creek,
in my opinion, has occasioned all those glowing accounts which
have lately been published by enthusiastic collectors, and jour-
nalists, in regard to " Remains of an Indian City at the Mouth
of Naaman's Creek," "Lake Dwellings and Villages in Amer-
ica," "Indian Huts in the Naaman's Creek Marshes," etc.,

—

most glorious accounts, indeed, in which "Keller's Lake Dwell-
ei-s of Europe '

' has been largely cbawn upon, and even added
to. Let me now make another attempt to give a con-ect version

of the work carried on at Naaman's Creek for the Peabody
Museum, loath as I am to spoil the romantic ideas that have
emanated from certain enthusiasts in regard to them. I shall

simply here repeat a copy of my letter sent to the American An-
tiquarian several years ago (.Oct. 20, 1887), allowing the readers

of Science, and others interested in the subject, to compare this

correct statement with the incorrect version already refen-ed to.

"In 1870 a fisherman living in the village of Marcus Hook,
Pemrsylvania, gave me some spear and arrow heads chipped from
a dense argillite, as well as other rude implements of a prehis-

toric people which he had found on the edge of some extensive
mud flats that border Naaman's Ci-eek, a small tributary of the

Delaware River. The finder stated that while cat-fishing among
the reeds and spatter docks he had noticed here and there the ends
of logs or stakes protruding from the mud ; that they seemed to

be placed in rows (to use his own words, ' they stuck out just

. above the mud, were as rotten as punk, and he could see no reason
why they'd been placed there by white folks ; more than likely the

Indians in old times usem 'em to hitch their canoes to when spear-

ing fish, and that was the reason the darts, axes, and such like,

were found around there') . A visit to the place made a few days
aftenvard, in company with this simple-minded old fisherman,

disclosed the ends of much deca.yed ends of stakes, or wooden
structures, proti-uding here and there above the mud, just as he
had stated, confiti-ming- what I had before heard in regard to the

wooden structures from a pot-hunter, or professional reed-bird

guimer, who encountered them while poling his skiff off the

marsh into the creek after the water had fallen somewhat on the

ebb tide. At that time (1870) I coincided in the fisherman's

views about the spot having been a fishing-place of the Indians,

as the finds of argillite implements seemed only to exist in the

neighborhood of the wooden structures or stake-ends. More
mature deliberation, based upon hand-dredging and excavation,

made since my first visit (1870) . only serves to confirm my opin-

ion that they were fish-weirs.
'

' Professional duties did not permit me at this time (1870) to

give the matter serious attention, and it was not until my return

from France in 1880, whither I had gone to pursue studies at the

Ecole des Beaux Arts and Ecole d' Antlu-opologie, that I again

visited the spot on the edge of the mud flat at Naaman' s Creek
(the north-east side of the mud flat referred to forms a part of

the banks of the creek, near its mouth) , where the finds had been
made. While abroad I studied, in spare moments, many archas-

ological collections, especially those from the Swiss lakes, and
visited various prehistoric stations of Switzerland. Tlie rude
dressings of the pile-ends were in some cases evidently made
with sharp stone implements, recalling the cuts I had seen on the

wooden stake-ends in northern Delaware. Since 1880 I have
quietly examined the spot, excavating the few wooden ends that

remained, preserving several that did not fall to pieces.

Careful notes were made of the dredgings and excavations.

These operations were carried on at low tide. The work was
conducted principally by myself, aided at times by interested

friends. The results, so far (1877), ^eem to indicate that the

ends of piles embedded in the mud, judging from the implements
and other debris scattered around thein, had once served as sup-

ports to structures intended for fish-weirs, these in all probability

projecting a few feet above the water, and were no doubt inter-

laced with wattles, or vines, to more readily bar the passage of
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fish from the ci'eek into the river. The upper portion of these

wooden structures has entirely disappeared in the long lapse of

time that has ensued since they were placed there. The edge of the

flats on which the stakes stood ' was covered with about two and
a half to three feet of water on the flood tide. At slack water it

forms a low mud-bank slanting toward the creek. Three differ-

ent stations - were located, probably all that exist, in the bed of

the creek refen-ed to. This opinion is based upon careful exami-
nations, made within the past four years, of nearly every inch

of gTound in the neighborhood of the wooden stake-ends, by
dredging in sections between certain points marked upon the

creek's bank. The imialements found in one of the stations are

genei-ally made of argillite, with a few of quartz and quartzite.

Some were very rude in character, and not unlike the palajoliths

found by Dr. C. C. Abbott in the Trenton gravels." Objects of

stone and pottery rather better in finish than those at station A
have been found at the two other stations, B and C.

'

'

The remainder of my letter of November, 1887, is correct: the

other portions must be i-ead subject to the changes that this rep-

etition may suggest, which have been copied from a duplicate

letter made by me befoi'e sending it (in October, 1889) [1887?—Ed.] to the journal referred to, for publication.

A unique collection from the supposed aboriginal fish-weir

sites is now at the Peabody Museum, Hai-vard University, where
any one interested in the subject may examine them. Most of

the objects presented were collected by myself and friends, whose
names are attached to their specimens. Work was abandoned on
tlie locality two years ago, careful hand-dredging having ex-

hausted the relic-beds. Last summer the steam-dredge used in

deepening the creek's bed, so that sloops might approach the

brick-yard standing on its bank, uprooted the various stations,

A, B, and C, completely obliterating them. A few specimens
of interest were, however, secured by some of the workmen in

the brick-manufactory and myself. Some of these specimens
have been presented to the Peabody Museum, with letters from
the donors in regard to them.

^ These had the alluvium excavated from around them, and were photo-
graphed in place, before removal.

2 The term "station" was adopted at Professor Putnam's suggestion, be-
cause certain spots in the creek's bed, several feet apart, were found to yield
implements.

3 It may be well to remark, that, since this letter has been published in the
American Antiquarian, implements of like kind have been found in the
bowlder clay at the brick-yard alongside of Naaman's Creek mouth. The
implements that were brought up by the hand-dredge at station A may there-
fore have been washed out of the brick and bowlder clay desosits, and scat-
tered among the alluvial deposits in which the wooden stakes were found.

I hope this letter, giving a brief ri-sumi of the finds at Naaman's
Creek mouth, will cause all absurd romance in regard to pile-

dwellers on the Delaware to cease. If they ever did exist, I have
certainly failed to find any traces of such a people, and never
upheld any such nonsensical theories. Hilborne T. Cresson.

Philadelphia, Feb. 6.

Oscillations of Lakes (Seiches).

The ten-minute wave that Mr. Ledyard reports on Cazenovia
Lake, N. Y., in Science of Feb. 7, is apparently an oscillation of
the same kind as those known in Switzerland by the name of
seiches. They have been minutely studied for Lake Geneva by
Professor Forel of Merges, Switzerland, who has written many
reports on his observations for the Archives des Sciences, about
1877-80. He regards them as wave-like oscillations, commonly
uninodal, of the whole body of water in the lake, produced by
external disturbance, such as an earthquake, or a change of

atmospheric pressure like that occurring in thunder-storms or

wind gusts. He finds that the full period of oscillation for the

uninodal wave is, '2,1 ~ Vgh, in which 1 is the length of the lake,

and h the depth ; that is, the velocity of the wave is proportional

to the square root of the depth. Sometimes the seiche is ti-ans-

verse, or from side to side, instead of longitudinal or from end to

end. In Lake Geneva the longitudinal seiche has a full period of

73 minutes, which, for the length of 73.2 kilometres, indicates a
mean depth of 114 meti-es. The ti-ansverse seiche oscillates in 10

minutes and 17 seconds, where the breadth of the lake is 13.8

kilometres, indicating a mean depth of 20.5 meti-es. These depths

agree well with the results of soundings. Similar phenomena
have been described for other Swiss lakes.

Very little has been said about seiches in this country. Pro-

fessor John LeConte has called attention to the probability of

their occun-ence in Lake Talioe, and predicted their periods by
Forel's formula as 18 and 13 minutes {Overland Monthly, 1883)

.

Science (May 7, 1886, p. 412) has a note on the seiches of Lake
Ontario, as observed by Rhodes at Oswego, N.Y., indicating a
period of about an hour. The lakes of central New York, near
Mr. Ledyard, afford the best possible oppoi-tunity for examination
in this regard. A simple self-recording apparatus to determine
the oscillations of water-level could be driven by an ordinary
clock; and a month's record from the end and the middle side of

a lake would probably suffice to determine its seiches with fair

accuracy.
'

W. M. Davis.
Harvard College, Feb. 10.

I

I took Gold,

\ I took Sick,
I TOOK

SOOTTS
EMULSION

result:

I take My Meals,
I take My Rest,

AND I AM VIGOROUS ENOUGH TO TAKE
ANYTHING I CAN LAY MY HANDS ON

;

getting fat too, for Scott's
Emulsion of Pure Cod Liver Oil

and Hypophosphitesof Limeand
j

Soda ^^<^T ONLY CURED MY Incip-
ient Consiinsption but built
ME UP, AND IS NOW PUTTING

FLESH ON MY BONES (

AT THE RATE OF A POUND A DAY. 1
j

TAKE IT JUST AS EASILY AS I DO MILK." I

SUCH TESTIMONY IS NOTHING NEW. <

SCOTT'S EMULSION IS DOING WONDERS
j

DAILY. Take no other. (

A New Method of Treating Disease.

HOSPITAL REMEDIES.

What are they ? There is a new departure in

the treatment of disease. It consists in the

collection of the specifics used hy noted special-

ists ofEurope and America, and bringing them
within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indigestion, stomach and liver troubles only,

was obtained and prepared. The treatment of

other physicians celebrated for curing catarrh

was procured, and so on till these incomparable

cures now include disease of the lungs, kidneys,

female weakness, rheumatism and nervous de-

bility.

This new method of "one remedy for one
disease " must appeal to the common sense of

all sufferers, many of whom have experienced

the ill effects, and thoroughly realize the ab-

surdity of the claims of Patent Medicines which
are guaranteed to cure eveiy ill out of a single

bottle, and the use of which, as statistics prove,
Aas rttined more stomachs than alcohol. A cir-

cular describing these new remedies is sent free

on receipt of stamp to pay postage by Hospital
Remedy Company, Toronto, Canada, sole pro-
prietors.

ANY OF
Prof. A. MELVILLE BELL'S WORKS

—ON—

Elocution — Visible Speech —
Principles of Speech—Faults

of Speech—Phonetics—Line

Writing — World - English,

etc.,

SUPPLIED BY

N. D. C. HODGES,
47 Lafayette Place, N.Y.

FOR SALE.
A flrst-class water motor, for hydrant pressure of

20 pounds or over.
No experiment; 5,000 in use.
Clean, simple, safe, reliable, economical, and very

desirable. No dirt, delay, or danger. Always ready;
no repairs. Any one can erect and operate it in
parlor, workshop, or office. For price, particulars,
etc., address "HYDRAULIC," care of Science,
47 Lafayette Place, New York.
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CALENDAR OF SOCIETIES.

Anthropological Society, Washington.

Feb. 4. — Washington Matthews, Gentes

of the Navajos; Joliii G. Bourke, Gentes of

the Apaches.

Biological Society, Washington.

Feb. 8— Frank Baker, An Undescribed

Muscle from the Jnfraclavicular Region of

Man; C. D. Walcott, A New Genus and

Species of Ostracod Crustacean from the

Lower Cambrian; Cooper Cui'tice, The

Moultings of the Cattle Tick; Lester F.

Ward, The Flowers that bloom in the"Win-
ter-Time.

American Academy of Arts and Sciences,

Boston.

Feb. 12. — Hem-y W. Williams, On Re-

construction of Languages.

Engineers' Club, St. Louis.

Feb. 5.—Mr. George W. Dudley read a

paper on ' 'Tests of Water-Works Engines. '

'

He explained the meaning and origin of

the term "duty." He explained in detail

the precautions necessary to be taken in

making duty tests, in order that the

results might be of value. He submitted

reports in detail of two tests of compound
condensing duplex direct -acting pumping-
engines,—one of 3,000,000 gallons capacity

per twenty-four hours, giving a duty of

about 62,.500, 000 foot-pounds per hundred

pounds of coal; the other of 5,000,000

gallons capacity, giving a duty of about

75,000,000. In the discussion, Mr. Bryan
called attention to a simple rule for com-
paring the efficiency of pumping-engines

with ordinary steam-engines, the evapora-

tion in pounds of water per horse-power

per hour being equivalent to the constant

1,980, divided by the duty expressed in

millions of foot-pounds, based upon ten to

one evaporation. He called attention to

remarkable results that were being guar-

anteed by makers of compound and triple-

expansion condensing-engines now being

built for electic-light purposes.

Professor Johnson stated, that, if due
' allowance were made for engine friction,

he thought the results would not be so

unfavorable to pumping-engines as shown
by Mr. Bryan. Professor Gale stated that

pumping-engines were subject to certain

losses, due to friction, for which they

were given no credit. This being allowed

for, the efficiency would be increased. He
also showed that the cost of high-duty

engines was an important item, as the

increased interest and depreciation accounts

might overbalance the saving. He also

showed that pumping-engines were usually

put in of greater capacity than required,

so that they were operated under a disad-

vantage. Mr. Holman called attention to

the relative importance of duty as com-
pared with other items of expense in

pumping water. In St. Louis the coal bill

was less than half of the total cost, the

items of labor and repairs being of almost

equal importance. He also expressed great

doubt as to the reliability of the tests of

the old Cornish pumping-engines, which
were usually held up as standards.

The secretary then read for Mr. J. H.
Kinealy a paper entitled "Some Mathe-
matics on Ventilation."' The author

tested the commonly accepted rules of

practice by mathematical deduction, with

the result of showing the practice to be

well founded. In the discussion Professor

Gale stated that the intention of the author

was to investigate what diflference, if any,

must be made in the provision for ventila-

tion between a room occupied only tempo-

rarily and the same room occupied con-

tinuously.

Exchanges
[Free of charge to all, if ofsatisfactory character.

Address N. D. C. Hodges, 47 Lafayette Place, New
York.l

Correspr ndence and exchanges solicited with persons
interested in the study of American and Mexican an-
tiquities. L. W. Gunckel, 36 Elm St., New Haven, Conn

I wish to exchange or purchase well-fixed or hardened
vertebrate embryos for sectioning. Desire specially rep-
tilian embryos, but will be glad 10 secure any material
that 1 do not possess. Thomas G. Lee, M.D., Histo-
logical Laboratory, Yale University, New Haven, Conn.

Wanted-Books and journals, American ot n
relating to Photography—exchange or purchase. C. W.
Canfield, 1,321 Broadway, New York.

Wanted.—Marine univalves of the west coast, from U.
S. hne southward, and from Pacific Islands, offered; ex-
change from a general collection. — F. C. Browne, Fram-
ingham, Mass., Box 50.

D. E. Willard, Curator of the Museum, Albion Acad-
emy, Albion, Wis , will answer all his correspondence as
soon as possible. Sickness and death in the family, with
many other matters, have prevented his answering as
promptly as he should have done.

1 will give 100 good arrow heads for a fine pair of wild
cattle horns at least two feet long. If you have shorter
or other horns write me, and also how many arrow heads
you want for them. I will also exchange shells, minerals
and arrows. W. F. Lerch, 308 Ea.st 4th St., Davenport,

I wish to purchase Vol. 7 of the American Chemical
fournai^ either bound or unbound. State price. Ad-
dress, Wm. L, Dudley, Vanderbilt University, Nashville,
Tenn

A few duplicates of Murex radix^ M. rajfiosus^ M.
brandarts^ Cassis rufa^ Harpa ventricosa^ Oliva iri-
ainla^ O. reticularis^ Chlorosto/na /iinebrale^ Cyprcea
caput serpentis^ C, lynx, Lottia ziganiea, Acniola
patina, Ckaina spinosa, and some thirty other species,
for exchange for shells not in our collection. List on ap-
plication. — Curator Museum, Polytechnic Society, Lou-
isville, Ky.

Photographs and Stereoscopic views of Aborigines of
any country, and fine landscapes.etc.,wanted in exchange
for mineials and fossils. — L. L. Lewis, Copenhagen,
New York.

Droysen's A Ig^meiner Historicher Hand-atlas (Leip-
zig, 1886.) for scientific books — those published in the
International Scientific Series preferred. — Tames H.
Stoller, Schenectady, N.Y.

Astronomical works and reports wanted in exchange or
to buy. Reports of observations on the planet Neotune
and its satellite specially desired. — Edmund J. Sheri-
dan, B.A., 295 Adelphi St., Brooklyn, N.Y.

1 would like to correspond with any person having
Tryon's "Structural and Systematic Conchology " to
dispose of. I wish also to obtain State or U.S. Reports
on Geology. Conchology, and Archaeolo,5y. I will ex-
chanjje classified specimens or pay cash. Also wanted a
copy of MacFarlane's " Geologists' Traveling Hand-Book
and Geological Railway Guide." — D. E. Willard, Cura-
tor of Museum, Albion Academy, Albion, Wis.

Morris's '-British Butterflies," Morris's "Nests and
Eggs of British Birds," Bree's "Birds of Europe" (all

colored plates), and other natural history, in exchange
for Shakesperiana ; either books, pamphlets, engravings
or cuttings. — J. D. Bamett, Box 735, Stratford, Canada'

I have Anodoita opahna (Weatherby), and many
other species of shells from the noted Koshkonong Lake
and vicinity, also from Western New York, and fossils

from the Marcellus shale of New York, which T would be
glad to exchange for specimens of scientific value of any
kind. I would also like to correspond with persons inter-
ested in the collection, sale, or exchange of Indian relics.—

D. E. AVillard, Albion Academy, Albion, Wis.

Will exchange "Princeton Review" for 1883, Hugh
Miller's works on geology and other scientific works, for
back numbeisof " The Auk," "American Naturalist,"
or other scientific periodicals or books. Write.— J, M,
Keck, Chardon, Ohio.

Shells and curiosities for marine shells, curiosities or
minerals address W. F. Lerch, No. 308 East Fourth St.,

Davenport, Iowa.

CATABKH.
Catarrhal Deafness—Hay Fever.

; TREATMENT.

Sufferers are not generally aware that these
diseases are contagious, orlhat ihey are due to

ihe presence of living parasites in the lining
membrane of the no^e and eustachian tubes.
Microscopic research, however, has proved this,

to be a fact, and the result of this discovery is.

that a simple remedy has been formulated where-
by catarrh, catarrhal deafness and hay fever are
permanently cured in from one to three simple
applications made at home by the patient once
in two weeks.

N.B.—This treatment is not a snuff or an
ointment

; both have been discarded by repu-
table physicians as injurious. A pamphlet' ex-
plaining this new treatment is sent free on
receipt of stamp to pay postage, by A. H. Dix-
on & Son, 337 and 339 West King Street.

Toronto, Canada.— Christian Advocate.

Sufferers from Catarrhal troubles should care-
fully read the above.

" The Week, one of the ablest papers on the cori"

tlnent." —Descriptive Attierica.

ENLARGED AND IMPROVED.

THE WEEK:
A Canadian Journal ofPolitics^ Literature^ Science

and Arts.

PUBLISHED EVERY FRIDAY.

$3.00 per Year. $i.oo for Four Months,

THE WEEK lias entered on its SIXTH year of pub-
lication, greatly enlarged and improved In every re-
spect, rendering it still more wortby the cordial
support of every one interested in tlie maintenance
of a flrst-class literary Journal.
The independence in politics and criticism whlcb

has characterized THE WEEK ever since its first

issue will be rigidly maintained ; and unceasing ef-

forts will be made lo improve It? literary character
and increase its value and attractiveness -as a jour-
nal for the cultured home. Many new and able
writers are now, or have promised to become, con-
tributors to its columns, and the constantaim of the
Publisner will be to make THE WEEK fully equal
to the best literary journals in Britain and the Uni-
ted States.

As heretofore, Prof. Goldwin Smith will, from
time to time, contribute articles. London, Paris^
Washington and Montreal letters from accomplished
correspondents will appear at regular intervals*
Special Ottawa Letters will appear during the S6s~
sions of Parliament.
THE WEEK In its enlarged form will be the same

size as " Harpers' Weekly,'' and the largest paper
of its clsss on the continent.

SEND FOR FREE SAMPLE COPY.

C. BLACKETT ROBINSON, Publisher,

5 Jordan St., Toronto.

RUPTURE
cured in stipulated time.

NO DELAY FROM Vi^ORK. NO OPERATION.
Call or send stamp for circular and reference of those-

cured. We have on hand over 300 styles of trusses, from
$1 up. and suspensories of all kinds. Orders filled by
mail or express to any part of the United Stales.

C. A. M. BURNHAM, M.D..
138 Clinton Place, New York.

Readers of Science

Corresponding with or visiting Adver

tisers will confer a greatfavor by 7nentior,~

ing the paper.
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SCIENCE CLUBBING RATES.

lofc DISCOUNT.
We will allow the above discount to any

subscriber to Science who will send us an
order for periodicals exceeding Sio, count-

ing each at its full price.

Agricultural Science.
American Agriculturist
American Architect and Building News

Imperial edition
Gelatine '*

1 Garden . .^y.'.V.'.'. .'.'.'..........

.

1 Journal of Philology . .

1 ftlachinist

Ameiican Naturalist
Andover Review
Atlantic
Babyhood
Bradstreet's

Building (weekly)
Carpentry and Building
Century Magazine
Chautauquan, The
ChristianUnion, The
Cosmopolitan, The
Critic

Eclectic Magazine
Edinburgh Review
Electric A^e .

Electrical World
Electrician and Electrical Engineer
Electrical Review
Engineering and Mining Journal
English Illustrated Magazine
Forest and Stream
Forum. The
Garden and Forest
Harper's Bazar
Harper's Magazine
Harper's Weekly
Harper's Young People
Illustrated London News (Amer. reprint)..

Independent, The
Iron Age (weekly)
Journal of Philology (Eng.J
Judge

'.

L'Art
Life
Lippincott's Magazine
Littell's Living Age
London Quarterly
Macmillan's Magazine
Magazine of American History
Medical and Surreal Journal
Mechanical Engineer
M etal Worker
Microscope, The
Nature......
North American Review
Outing
Overland Mon thly
Political Science Quarterly
Popular Science Monthly
Popular Science News
Portfolio, The
Practitioner
Public Opinion
Puck
Puck (German)
Quarterly Review ^London)
Queries
St. Nicholas
Scientific American

Supplement
Architect and Builders' edition

Scribner's Magazine
Texas Siftings
Trained Nurse

J. GRUNOW
631 Sixtli Avenue, New York,

Established 1852.

Microscope Stands,

Oil Immersion Object-

ives and Abbe Con-

densers for Bacteria

and Histological work,

of Objectives, Camera

Lucida and other ac-

cessory apparatus.

^
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INDIA PONGEES,
CORAHS,

uiieqnalled in qiialitj and very
new and fresli in color.

JAPANESE STRIPE SILKS
for Summer Avear.

NEW YOBK.

A Useful and Handsome Present.

Wari'anted 14 karat gold and to give perfect satia-

factiou—is prououuced by hundreds of pleased cus-
tomers to be the b St fountaiu pen lu the market
because it is always ready. Writes freely and
never gets out of order. Sent by mail prepaid for

$1.50, $2.00, and $2.50 each, according to size.

JOHN S. HULIN,
M'l'g Stationer, Steam Printer,

and Dealer in Usefjl Office Specialties, and Labor
Saving Devices for Accountants. Publisher of all

of the celebrated Pictures of the Rebellion, from
paintings by James E. Taylor. Agency for the
Edison Mimeograph.

Sand stamp for illustrated catalogue.

No. 369 BROA.DWAY, New York.
TheHulin Diary CALEND.>iE for 1890, with wire

frame complete, sent by mail prepaid tor 30 cents.

Wedding invitations and visiting cards en-
graved to order.—The very best quality of work
guaranteed.

The Lirges", Handsomest, an! Most Complete
Account-Book Manufactory and Printing Establish-
ment for Fine Commercial Work in New York City.

-— quick sales, SAMPLE FREE. Ar_._
I
opportunity. Geo. A. Seott, 843 Broadway* N. \,

Old and Rare Books.

Back numbers Atlantic, Century, Harper,

and Scribner, lo cents per copy, otlter maga-
zines equally low. Send for a catalogue.

A. S. CLARK,
Bookseller,

34 Park Row, New York City.

JACK NUMBERS and complete sets of leading Mag-
azines. Rates law. AM. MAG. EXCHANGE.
Schoharie, N.V.

PHYSICAL, ELECTRICAL

AND CHEMICAL

APPARATUS
Of High Grade.

FOR SCHOOLS A^n COLLEGES.
Send fok List of Catalogues.

QUEEN & CO, Philadelphia.

IMPROVED OIL LIGHT

MAGIC LAi^TERNS.
Also Lime and EkctHc Light Apparatus, and

mechanical, plain, and fine color^id views.

J. B. COLT & CO., Manufacturers,

No i6 Beekman Stref.t, New York.

MINERALS.
Cabinet Specimens and Collections,

Our stock is very complete in fine specimens for
the connoisseur, as well as cheaper specimens for the
student and amateur. Complete Catalogue Free.

GEO. L. E^eLISH & CO.,
Dealers In ITIinerals,

1513 Chestnut Street, Philadelphia, Pa,

CALIFORNIA SPECIMENS. SEND
TEN CENTS for a ]5rice Lst and beauti-

ful sample on card. I)ird-skins, eggs, minerals,

plants, shells, etc. Address, A. C. Sullivan,

1154 14th Siree:, San Diegi, California,

Readers of Science
Corresponding with or visiting Advertisers,

willconfer a greatfavof bv mentioning this paper

.

TWENTY-EIGHT MILLIONS OF

DOLLARS and over is the value given

by the Collector of Customs for the

commerce of the Portof Superior, Wis.,

for 1889. In 1888 the valuation was

less than ten millions of dollars.

WEST SUPERIOR, Wis.,
is a four-year-old city of 10,000 people,

at the extreme west end of Lake Su-

]ierior. Its population has more than

doubled in 1889. Joaquin Miller be-

lieves it is destined to outstrip Chicago

in growth, and will rank with New
York as a commercial, fluancial and

manufacturing center. It is worth in-

vestigation if half of this is so; for in-

vestors in real estate and mortgage

loans can realize large profits in such

growing towns. Information regard-

ing West Superior and vicinity will be

gladly given by

JAMES W. GREENE,
West Superior, Wis.

He refers by permission to the Editor

of Science.

CHANCE FOR ALL
To Enjoy a Cup of Perfect
Tea- A TRIAL ORDER of .^u

pounds of Fine Tea, either Oolong. Ji

Sun Chop, sent by mail on receipt of

S'-.OO. Be pavticularandstatp what kind
of Tea you want. Greatest inducement
ever offered to get orders for our ccle-

fjrated Teas, Coffees and EatfinK Powder. For full particu-

H. Wiinderlicli & Co.,

868 BROADWAY,
NEW YORK,

Invite special attention to their latest

importations of Modem Etchings, En-

gravings, Brown's Carbon Photographs

and Watercolor Paintings, a'so to their

large collection of Rare English Mezzo-
tints, Fancy Subjects by Bartolozzi,

old Line Engravings, and Original

Works by Rembrandt, Durer, and other

old masters.

i^ ILLUSTRATIVE
AND ADVeRTISINQ
pURP@SES

Bf^H CH -AT 7.2 8 C^1E5T^^UT ^Ts
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THE TRIUMPH COMPOUND STEAM-ENGINE.
The ateam-engine shown in the accompanying illustrations is

of a novel and ingenious design. The aim of the builders has

been to produce a valveless compound engine, and that they have

succeeded admirably in designing and building such a machine is

admitted by all whose experience wilh steam-engines enables them

to judge.

through tbe cylinder casting, it is evident that the omission of the

valves has not led to troublesome complications in other directions.

In the illustrations, Fig. 1 is a vertical longitudinal section

through the engine, Fig. 3 is a vertical cross-section thTOugh the

same, Fig. 3 is a horizontal cross-section through the live-steam

ports, and Fig. 4 is a horizontal cross-section through the expansion

parts.

FIG. I —TRIUMPH COMPOUND VALVELESS STEAM-ENGINE.

The engine shown, which is built by the Triumph Compound
Engine Company of Cincinnati, has three high and thrte low

pressure cylinders, each with single-acting pistons. Each high-

presjsure piston controls the steam-supply to its own cylinder and

that of one of the low-pressure cyhnders. The e.xhaust is also con-

trolled in the same manner ; so that the high-pressure pistons do

double duty, acting as pistons and as valves. As the latter ofiice

is performed by means of passages through the piston heads and

H' H' H'" are higli-pressure and L' L" L" are low-pressure

cylinders, and the pistons acting iu each will be referred to by the

same letters. Tbe pistons are connected directly to the shaft by

connecting-rods without the intervention of piston rods; and the

cranks are set at an angle of 120 degrees with each other, in which

pjsJtion all the moving parts are perfectly balanced.

Pistons // and L" are shown on the upper centre, pistons fl'

and L' being 120 degrees in advance, and pistons H" and L'" 130
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degrees in tbe leai-. In this pcsilior, live steam is admitted from

the ma'n steam-pipe a (Fig. 3), thence through poits b', pipe a', and

port g", to cylinder H"; und at the same instant steam which has

(Fig. 3), pipe a", and port g'" (Figs. 1 and 3), to cylinder H". At
this point aUo, piston H', moTing upward, closes the connection

between cylinders H' and L". and the steam expands in L" fcr

the remainder of the strolie. As piston L" reaches the lower

centre, port cl (Fig. 1) comes opposite pipe e', and the exhaust

steam passes through this connection into pipe e (Fig. 4), which
communicates with the atmosphere or condenser. When piston

H' reaches the upper centre, live steam passes from a (Fig. 3)

through port 6", pipe o'", and port g', to cylinder H', and the

partly expanded steam passes from cylinder S" down through
port g'" (Fig. 1) and pipe e " to cylinder L'. Cylinder L'" exhausts

through pipe e" and port d" into e, and cylinder L' through pipe

e'" and port d'" into e.

The valve X (Fig. 3) is merely a live-steam connection with the

low-pressure cylinders for heating up and starting. Thus, with

the exception of the cut-off, each set of pistons controls the steam in

the cylinder next preceding, in the order of rotation, and, when
acting as a valve, is at or near its maximum speed; while the pis-

tons in the preceding c} linders are at or near their slowest speed.

This simple expedient controls the steam in this engine in a man-
ner unexcelled by any valve device.

All lubrication is automatic, consisting of a sight-feed lubricator

on the steam-pipe, a drop-sight-feed cup on each end-beaiing of

the shaft, and a mi-^ture of oil and water in the crank-case, per-

fectly lubricating all parts within. The cylinders are cast in one

piece, and bored at the same time on a tool especially designed for

the purpose, by which means they are made absolutely parallel,

and the danger of leaky joints is avoided. The bearings for the

shaft are bored oat after being bolied in place, insuring perfect

alignment; and all wearing surfaces are exceptionally large, so

that internal friction is reduced to a minimum. The only adjust-

ments consist of two keys in the connecting-rods, which take up
all the wear in both boxes. The pressure being always down-
wards, these adjustments are seldom necessary; and the engine,

it is claimed, will run indefinitely without stoppage, and with but

little attendance.

been partly expanded in cylinder H passes down through port g'

(Figs. 1 and 3) and pipe e', to cylinder L", thus admitting live and
low-pressure steam on one set of pistons at the same moment. Un-
der the action of the steam, pistons H" and L" move downward,

THE TENSILE STRENGTH OF SHEET ZINC.

So little has been published about the strength of zinc, that any
contribution to this question must be welcome. The most care-

ful tests -which Professor Martens made on some zinc sheets sup-

plied, by the Schlesische Actien-Gesellschaft ftir Bergbau und
Zinkhiittenbetrieb at Lipiue, in Silesia, on behalf of these works,

hence, deserve all the more attention. These tests, according to

Engineering of Jan. 81, were caiTied out at the Eoyal Technical

Testing Station at Berlin, of the mechanical department of which
Professor Martens is chief, and are describeel in the official re-

ports of that institution, 1889, IV,

The reputation of zinc as a stmctural material is not particu-

larly good, anel these tests do not tend to show that the metal de-

live. steam being admitted until the upper edge of port g" (Fig. 1)

passes the lower edge of pipe a', at which point it is cutoff, and
expands in this cylinder until the lower edge of port g" passes the

upper edge of pipe e", at which point it passes to cylinder L'". At
the same moment live steam passes from a through port 6'

serves a better name for constancy and reliability of its mechani-

cal properties. A gi-eat many tests had to be made to arrive at

fair averages . The test samples were five sheets, supplied by the

Silesia mills of the above works, two specimens from foreign

works ; and finally eleven sheets rolled before Professor Martens
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out of bar plates of 1 foot width. Three of these latter were
rolled out to two, thi'ee, and four times their length, to thick-
nesses of 6.1, 5.4,- and 3.1 millimetres: the other eight were
rolled in bundles, first in one direction, then at right angles to

1 per cent of lead and .03 of one per cent of iron; the two for-
eign plates showed traces of antimony ; no other metals were ob-
served.

The first series of tests was made with a horizontal Rudeloff

FI(J, 5. -TRIUMPH COMPOUND VALVELESS STEAM-ENGINE.

this direction, test-pieces being cut out each time when the
length had increased by 500 millimeti-es. The final plate varied
in length from 1,210 to 4,710 millimeti-es, and in thickness from
1.1 millimetres to .6 of a millimeti-e. The chemical analyses of
the various plates agi-eed very closely : they all contained about

testing-machine with scale-pan, screw, and nut-feed; the pris-
matic test-pieces, 20 millimetres (.8 of an inch) in width, being
fixed in caps, and tightened there by means of wedges. The
pieces fi-equently broke close to this clamp; and it was found that
the length of the wedge, and the distribution of the pressui-e, were
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of considerable importance. The wedges should press out the

mouth of the clamp slightly, but more and more towai'ds the

back. Direct application of the loads proved quite unsuited, as

zinc is highly influenced by the rapidity of the changes. Pro-

fessor Martens, therefore, resorted to a testing-machine of his

own design, three different modifications of which were em-

ployed. As indicators for these apparatus, a circular- vessel

filled with mercury was employed, from the side of which a

vertical tube branched off. The cover of this vessel wa» formed

by a sti'ong centi-al plate supporting a weight surrounaea by a

ring of german-silver. The strain imparted to the test-piece was

partly taken up by the weight, the mercury column effecting the

balance. This arrangement, which resembles others employed

for similar purposes, did not answer ; it was, moreover, not self-

recording. The mercury-tube was therefore replaced by a hori-

zontal cylinder with a piston- rod ended in another piston moving
in a second cylinder with a slide-valve, which was actuated by

an electric device comprising electro-magnets and relays. The
common piston-rod carried a pointer recording on a paper diaim.

A third device, also electrical, but worked by gTavity instead of

water-pressure, was employed for the highest loads up to 50,000

kilograms. These three arrangements labored under the disad-

vantage that the cover of the mercury vessel retained an amount
of mobility suificient to affect the accuracy of exact measure-

ments. Professor Martens hence returned to an often-employed

arrangement, utilizing the elasticity of a spring of an elastic

steel rod. The idea is, that the variations of the rod are marked
directly (and without being magnified by multiplying levers or

other devices whose acc.uracy Mr. Martens altogether questions)

by means of a little conical diamond point on glass plates of the

size for microscopic slides, fixed on a platform moved by means
of a micrometer-screw and adjusting-spring, in a direction at

right angles to that of the axis of the rod. Two of the resulting

curves would occupy a space of not more than a sqviare milli-

metre. The plates were examined and measured in a large Zeiss

microscope provided with micrometers for both object and ocular

glasses In this form, the recording device has been consti-ucted

by Mr. Boehme. It is, however, intended to leave the platform

at rest, and to register the movements in the direction of both

the abscissae and the ordinate.

The chief objects of the tests were to ascertain the elasticities

at ordinary temperatures and at SO", 120'', 150'^, 170°, and 200° 0.

(between 176° and 392° F.), and to ascertain the influences of dif-

ferent modes of rolling and of time-effects The latter are strik-

ing. One can hardly speak of the elasticity of rolled zinc, as-

even under very small strains the permanent expansion varies

with each change of load. There, was always a noticeable after-

stretching. Wlien cold, the breaking strength was 33 per cent

larger, the breaking extension 22 per cent smaller, and the ' 'ful-

ness degree" (i.e., the ratio of the area comprised by the curve
to the rectangle formed by the greatest extension multiplied by the

greatest force) neither larger nor smaller, in a direction at right

angles to the rolling, than in that of the rolling. The two sam-
ples supplied by other works showed, however, opposite charac-

teristics, and one test-piece particularly deviated in a manner
probably to be accounted for by some peculiar ti'eatment during
manufacture, the chemical composition seeming to afford no ex-

planation. Rising temperatures modifled the results. The break-

ing strength increased considerably in thinner sheets ; that is, in

such as have undergone greater and more continued pressure in

the rolls. It rose from 11 kilograms per square millimetre for 6-

milUmetre plates, to 19 kilograms for plates .48 of a millimetre

thick. The English equivalents of these values are 17.5 and 30

tons per square inch respectively for plates of .24 and .019 of an
inch in thickness. The breaking extension decreases fh-st, and in-

creases rapidly afterwards. For the temperature tests, the pieces

were heated in a linseed-oil bath. The results confu-m the well-

known and important fact, fii-st established by Silvester and Hob-
son of Sheffield, that zinc should be worked, rolled, stamped,

turned, etc. , at 800° F. , and that any higher temperature should
carefully be avoided. On the whole, the tests demonsti-ate clearly

that ordinarily tensile sti-ength tests are not alone sufficient, and
should be combined with folding and bending tests.

METEOROLOGICAL OBSERVATIONS ON PIKE'S PEAK.

Since the Boyden fund of the Harvard College Observatory

was established for the purpose of obtaining astronomical ob-

servations at some station of great elevation above the level of

the sea, an inquiry into the meteorological character of such
stations seemed desirable before undertaking the proposed work.
It was known that a long series of meteorological observations

at the highest station ever permanently occupied for such a

purpose had been made by the United States Signal Service on
the summit of Pike's Peak, in Colorado. It was accordingly

proposed to the chief signal officer of the United States Army,
Gen. A. W. Greely, that these observations should be printed

at the expense of the Boyden fund, in the "Annals of Harvard
College Observatory ; '

' and his courteous co-operation has en-

abled this plan to be carried out, as shown in Vol. XXII. of the

"Annals" of the observatory, just published.

The summit of Pike's Peak, Colorado, is situated in latitude

38° 50' north, longitude 105° 2'west, and has a height of 14,134

feet above sea-level, as determined by spirit-level from Col-

orado Springs. It is the highest meteorological station in the

world; Leh, Ladakh, being 11,503 feet, and the Sonnblick,

Austria, 10,154 feet. The station on the summit of Pike's

Peak was established in October, 1873, and the first telegraphic

report sent on Nov. 6 of that year. The telegraph line was
frequently interrupted, and for long periods, until November,

1882, when it was virtually abandoned, owing to the great cost

and the difliculty of its maintenance. Observations, however,

were continued until September, 1888.

During the first few weeks the observations were more or less

interrupted, and it has been deemed best to commence the pub-
lication from Jan. 1, 1874, at which date the station was in

complete working order.

Pike's Peak rises very abruptly from the eastward, being about

8,000 feet above Colorado Springs, which is within ten miles or

so from the summit. The open plain extending to the east-

ward affords unusual advantages for noting such cloud and
storm phenomena as originate or move to the eastward of the

mountain ; and even the peaks to the westward are enough
lower to permit observation of storm and cloud conditions

below the level of the observer on Pike's Peak.

Perhaps the most notable fact resulting from a cursory ex-

amination of the meteorological elements is the remarkable

resemblance between the recurring annual phases of atmospheric

pressure and the temxjerature of the air. The curves of these

elements not only are alike in having a single bend, but the

maximum phase of both occurs in July, and the minimum in

January. Not only are these elements coincident in their

extreme phases, but the annual march is the same ; so that the

two curves are not only parallel, but almost coincident. When
examined mathematically, it will be seen that not only are the

plus and minus changes from month to month the same for

both elements, but they bear a close, definite, and apparently

dependent relation to each other, tbe mean monthly pressure

rising or falling about .016 of an inch for each change of one

degree Fahrenheit in the monthly mean temperature.

A similar relation between the mean monthly pressui-e and
mean temperature obtains on the summit of Mount Washing-
ton, New Hampshire (elevation 6,279 feet above the level of

the sea) ; but the barometer and temperature curves for the

year at this last-named station are not as regular as on the

summit of Pike's Peak. On Mount Washington, while the

extremes of monthly mean temperature fall likewise in Janu-

ary and July, yet tbe maximum monthly pressure shows a

tendency to prolong itself into August, and the minimum
pressure to continue throughout January, February, and March.

The relation on Mount Washington of monthly changes of

pressure to like changes of mean temperature differs slightly

fi-om that of Pike's Peak, being about .012 of an inch rise or

fall for each degree Fahrenheit.

The actual atmospheric pressure at Rocky Mountain stations

above 4,000 feet elevation attains its minimum in January and
its maximum in July or August ; and the barometric phases
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are of the same sign, with reference to the annual mean, as the

temperature phases at such stations. This phase of barometric

pressure, which is the reverse of that in the parts of the United

States of low elevation, results from the lower average tempera-

ture of the winter months contracting the great body of air,

so that much of it is brought below the summit of the moun-

tain, while in summer reverse conditions obtain.

The mean temperature of Pike's Peak is 19.3°, with a range

in the annual mean temperature of 4°, dependent on the

mean of 17.9^ for 1880 and 31.9° for 1879. The highest tem-

perature observed was 64°, July 19, 1879; and the lowest,

— 39", Dec. 21, 1887. As might be expected, the range at

Mount "Washington is considerably greater. The mean tem-

perature at this latter station is 26.1°, with a range in the

annual mean temperature of 4.5'^, — from 23. .5° for 1875, to

28° for 1878. On Mount Washington the highest temperature

recorded was 74*^, Aug. 9, 1873; and the lowest,— 50°, Jan.

23, 1885.

The daily range of temperature on the summit of Pike's

Peak, as determined from ten years' observations with self-

registering instruments, shows that the maximum range occurs

in July and September (14.3° and 14.3° respectively), with the

minimum of 11.6" in December. The greatest range likewise

occurs at adjacent stations on lower level in the summer or

early fall, as shown by ten years' record at Denver, Col., with

- the greatest ranges (27.9°) in September and (27.3°) in July;

and at West Las Animas, Col.,— record of five years,— (33.7°)

in October. At Denver the minimum range occurs in February

(33.5°), and at West Las Animas in May (29.5°).

It thus appears that the mean daily range on the summit of

Pike's Peak is only about one-half of that which obtains on

the low plateau country to the eastward. The mean daily

range at Mount Washington differs materially from that of

Pike's Peak, it having its maximmii (18°) in January, whence
it decreases quite regularly to July (10.6°), and then rises

gradually to the winter maximum. The mean range — from

ten years' observations — on Mount Washinghton is 13.8°,

being only slightly less than that at Portland, Me. (15.4°),

and at Burlington, Vt. (16.5°).

The precipitation of Pike's Peak exhibits peculiarities in its

distribution throughout the year, the amount rising from a

primary minimum in February to a secondary maximum in

April. A very decided secondary minimum occurs in June,

followed immediately in July by the primary maximum. The

amount of precipitation in the summer (35 per cent) is sub-

stantially the same as that in the spring (33 per cent) , the

remainder being very equally distributed throughoui the au-

tumnal and winter months. The June minimum appears very

remarkable, but its authenticity seems assured in view of the

fact that at Colorado Springs, at the base of the mountain,

and at Denver, nearly 80 miles to the northward, similar rain-

fall conditions obtain. At Denver the May rainfall is 18 per

cent; the Jime rainfall, 9.5 per cent; July, 11; against 15,

12, and 24 per cent respectively at Colorado Springs, and 13,

6, and 15 per cent on Pike's Peak.

The mean wind-velocity throughout the year is graphically

represented by a curve with one bend or inflection; the de-

crease in velocity being, as a rule, very gradual, from 36.6

miles in January, to 12.5 in July and 12.3 in August. The
curve of the mean wind-velocity is substantially opposite in its

phase to the curve of the mean temperature; that is to say,

the highest mean monthly velocity occurs with the lowest

mean monthly temperature, and the least mean velocity with

the highest mean temperature. It is interesting to note that

the same general rule holds true as bearing on the relations

between the mean hourly temperature of the day and the mean
wind-velocity. The average hourly velocity of the wind for

the entire period decreases gradually from a mean of 33.3

miles per hour between 2, 3, and 4a.m,, to 17.5 miles between

11 A.M. and 13 noon. It is also noted that the minimum hourly

wind-velocity for every month in the year occurs between

11 A.M. and 12 noon; but the distribution of the hours of maxi-

-mum mean wind-velocity is somewhat irregular throughout

the dififerent months of the year, varying from between mid-
night and 1 A.M. to the hours of 4 and 5 a.m. Doubtless, were
means of hourly temperatures available, it would appear that

the highest temperature occurs quite regularly at noon, while
the lowest temperature occurs more irregularly between midnight
and sunrise. In July the maximum hourly velocity is 15.5

miles against a minimum of 9; but in January the range of

the mean hourly velocities is very materially reduced, the

range being from 38 from midnight to 1 a.m., to 35.4 from
11 A.M. to 13 noon.

Unfortunately, the direction of the wind was not automat-
ically recorded, but the prevailing directions are obvious from
the observations made thrice each day. It appears from these

observations that 31 per cent of the wind comes from the

south-west, 30 per cent from the west, 31 from the north-

west, 10 from th3 north, 8 from the north-east, and 5 from
the south; while 3 per cent pertains in each case to the east,

south-east, and calms. The direction of the wind changes

but slightly through the different months of the year; the

records showing that the maximum per cent comes from the

south-west from March to October inclusive, but during the

winter months the direction changes slightly, and the winds

from the west prevail from November to February inclusive,

with the north-west winds and the south-west winds of slightly

less frequency by 1 or 3 per cent.

On Mount Washington, however, from nine years' observa-

tions, 54 per cent of the wind comes from the north-west, 12

per cent from the west, and 8 per cent each from the south-

west and north.

The observations for two years at Colorado Springs, at the

base of the mountain, show, as might be expected, very

different wind conditions. From the situation of this station,

it might be inferred that the winds would blow from the north

or north-west, or from the south and south-east, which is the

case; the order of frequency being as follows: north, 37 per

cent; south-east, 33 per cent; north-west, 15 per cent; south,

10 per cent. The influence of topographical features upon the

wind is also clearly shown by the direction at Denver, where

38 per cent of the wind comes from the south, and 14 per

cent from the north.

Severe and prolonged wind-storms are unusual on Pike's

Peak, and the days are comparatively infrequent when the

mean hourly velocity equals or exceeds fifty miles per hour.

The most remarkable wind -storms were those of Sept. 38-29,

1878, when the mean velocity for twenty-four hours was 71

miles, and Dec. 35, 1883, when the mean velocity was 70

miles per hour. The highest extreme velocity recorded at

Pike's Peak was comparatively low, being 113 miles. May 11,

1881.

Velocities exceeding these have been frequently noticed at

exposed points on the Pacific and Atlantic coasts. Mount
Washington not only has higher winds than the summit of

Pike's Peak for short periods, but also for days or months.

On Feb. 37, 1886, the mean hourly velocity on the summit of

Mount Washington was 111 miles for the entire day, and in

January, 1878, the extraordinary velocity of 186 miles per hour

was recorded. The maximum monthly movement at Pike's

Peak was 38,691, in January, 1887; at Mount Washington,

36,515 miles for January, 1885, a mean hourly velocity

throughout the month of 49 miles, followed closely by a mean
of 48 miles for February, 1883.

The mean annual cloudiness on Pike's Peak is 40 per cent,

ranging from 33 per cent in November, to 74 per cent in July.

The tendency is to an excess of cloudiness during the late

spring and the late summer, with the least amounts from

September to January inclusive. On Mount Washington the

cloudiness is much greater, averaging 57 per cent for the year.

The range at this latter station is also higher, varying from

53 per cent in September, to 61 per cent in March. The dis-

tribution throughout the year on Mount Washington appears to

be accidental, with possibly a slight tendency to less cloudiness

during the months of high temperature.

Pike's Peak is celebrated for its electrical storms. Many
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interesting details of these are given in tlie observer's journals.

The storms only occur when the air is moist ; the most favor-

able condition is during the time a light, soft snow is falling.

When the hands are held up, sparks emanate from the tips of

the fingers. At such times, with considerable wind, the anemom-

eter-cups look like a circle of fire. Each flake of snow, as it

alights on a mule's or burro's back, gives a spark like a fire-

bug. The station was once struck by lightning. The electrici-

ty came down the anemometer-rod, following along the wire

running to the battery. Every place the wire crossed a nail,

the head of the nail was fused, and the wire melted at the

same point.

In addition to the regular meteorological observations on the

summit of Pike' s Peak which appear in the ' 'Annals, '

' other

special observations have been made.

HEALTH MATTERS.

Contagious Pneumonia.

De. F. Mosler, in a paper read before the Qreifswald Medical

Society, gives details of a series of cases of acute pneumonia in

a family where there seemed every reason for believing that con-

tagion was the cause of the spread of the disease. The patients,

says the Lancet of Jan. 25, 1890, were all attacked during

the last fortnight of January, 1889: the first to fall ill being

the father, who died on Jan. 22, the fifth day of his illness.

On this day his wife was attacked, and she too succumbed on

'the fifth day of the disease. While she was ill, her son, who
constantly visited his parents during their illness, himself was

attacked on the 26th. He was thirty years of age, strong and

temperate, but succumbed on the twelfth day of the attack.

Further, his sister, who had come from Arendsee, near Stral-

sund, to be with her sick parents, and who staid in their house

from Jan. 22 to Jan. 26, was attacked at Arendsee on Jan. 29,

and was admitted into the Greifswald Hospital. She alone

recovered.

Dr. Mosler points out that the parents' house was dry, the

two rooms they inhabited were well ventilated and clean, and

that there had been no illnesses in the house within the past

five years. He thinks the father must have acquired his pneu-

monia outside, and that the disease was communicated in turn

to the members of his family by contagion through the sputa.

In the case of the son, a post-mortem examination showed that

the form of pneumonia was not the typical one: it was more

lobular, was accompanied by a hemorrhagic pleurisy and by

swelling of the spleen. Moreover, an examination by Professor

Grawitz of some of the fluid withdrawn from the lung of the

daughter during the height of the disease resulted in the dis-

covery of bacilli resembling those of rabbit septicsemia, but

neither the pneumono-bacillus of Friedlander nor the pneu-

mono-coccus of Frankel was found. In the case of the son,

the blood from the heart yielded a similar micro-organism.

Dr. Mosler thinks that such facts, as well as the peculiarities

of the morbid anatomy of the latter case, suggest the occurrence

of a special form of pulmonary inflammation, owning a cause

different from that of the ordinary form. He sees in such

cases a reason for believing that many varieties of poison may
give rise to pneumonia. But the main lesson from the cases is

that of contagiousness, and the need for the careful disposal and

disinfection of the sputa, which he believes to have been the

infective medium in these cases. He refers to recent contri-

butions of Finkler and Cantani on infectivity of pneumonia,

the latter recording some striking instances where the disease

was more of the lobular than the lobar type.

Mouth-Breathing and the Teeth. — Dr. Scanes Spicer read

a paper at the last meeting of the Odontological Society of

London, upon "Nasal Obstruction and Mouth-Breathing as

Factors in the Etiology of Disorders of the Teeth." In the

course of his remarks, as we learn from the Lancet of Jan. 8, he

said he had been struck with the frequency with which carious

teeth were associated with obstruction of the pharynx and

enlarged tonsils ; so much so, that he had made it a routine

practice to examine the teeth in all cases of nasal obstruction,

and he believed that there existed a relation between them;

and he further is of opinion that there is a generic relation

between some cases of vaulted arch, narrow jaws, and irregular

teeth, and nasal obstruction. Normally we should breathe

through the nose, so as to warm and filter the air respired.

All animals, savage races, and young infants do so; but a

large number of adults of civilized nations breathe through

the mouth, because they have some obstruction of the nasal

passages, — erectile tumors, permanent catarrhal affections,

polypi, ' post-nasal adenoid growths, etc. Mouth -breathing, he

said, as a predisposing cause of caries of the teeth, c^me into

action in various ways. The teeth were exposed to a current

of air of a much lower temperature than that of the body,

which would tend to cause inflammation of the periosteum and

pulp of a tooth; the cold, dry air produced congestion of the

mucous membrane, with a secretion of stringy acid mucus; and
the rapid evaporation of water which takes place when the

mouth is constantly open inspissated this mucus, which so

formed a fertile soil for the development of micro-organisms.

Again: when sleeping with the mouth open, the tongue falls:

back, and the parotid secretion finds its way directly through

the pharynx instead of bathing and washing the teeth. With
reference to tlie so-called V-shaped maxilla. Dr. Spicer thought

that many cases might be traced to mouth-breathing, the

muscles of the cheek pressing unduly upon the soft alveoli when
the mouth is open.

Scratching the Back for Intermittent Fever.—Dr. Alois

Fenykovy communicates to a Vienna medical journal an account

of some observations made on the treatment of intermittent

fever by means of friction of the back along the spine. Many
years ago, as stated in the Lancet, while at Nisch with his

regiment, there occurred so many cases of intermittent fever

that the stock of quinine was becoming exhausted, and, in

order that the patients might not be entirely without some

sort of treatment, it was ordered that they should be rubbed

twice a day along the spine with simple ointment. The day

after this order had been given it appeared that the usual attack

had not come on. Accordingly since that time Dr. Fenykovy

has very frequently employed this treatment, and usually with

marked success. Indeed, he says that three'fourths of his cases

have done very well without any quinine at all.

NOTES AND NEWS.

The English Royal Meteorological Society have arranged to

hold at 25 Great George Street, Westminster, on March 18 to 21

next, an exhibition of insti-uments and photogi-aplis illustrating

the application of photography to meteorology.

— Herr Ti'autweiler thinks that a railway should go to the top

of the Jungfrau, and in the Schweizerische Bauzeitung gives a

brief account of his scheme. The railway would go from the

valley below to the summit, and would be almost entirely under

ground. There would be several intermediate stations, from

which convenient, well-arranged tunnels would lead to points on

the mountain whence the best views are to be had. If stormy

weather came on, the passengers could withdraw into the shelter

of those turmels. The railway would be lighted by electricity.

— The Thomson-Houston Electi-ic Company of Boston are build-

ing several large electric motors, or electric locomotives, for a

street-railway company in that city. Each locomotive will be

powerful enough to draw a train of cars.

— The Russian Government, it is stated, has announced its

intention to begin operations soon on the gi-eat railway across

Siberia. Work will begin at Vladivostok and at the present

eastern terminus of the Russian railway system at the same

time. The total length of the line is to be 4, 375 miles.

— The JuU snow-excavator, illustrated and described in these

columns some months ago, received several severe tests during

the recent snow blockades on W^estern railroads. On Feb. 3 it

opened up a blockade on a road between Pendleton, Ore. , and
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Walla "Walla, Wash. , where the snow was from ten to fifteen

feet deep, and solidly compacted by rain and thaws. The track

was cleared in a few hours.

— In the current number of the Journal of tht Anthropologi-

cal Institute there is a valuable paper, by Dr. Ai-thur Thomson,

on the Veddahs of Ceylon. Discussing the affinities of the Ved-

dahs, he says there appears to be little doubt, that, if they be not

of the same stock as the so-called aborigines of southern India,

they at least present very strong points of resemblance as regards

stature, proportions of limbs, cranial capacity, and form of

skull. The similarities of hair and color between these races,

according to Nature, have often been remarked; so that, on the

whole, it physical features alone be taken into account. Dr.

Thomson thinks the affinities of the Veddahs with the hill ti-ibes

of the Nilgherries and the natives of the Coromandel coast and

the country near Cape Comorin, are fairly well proved.

— According to the Perseveranza of Milan, quoted in the cur-

rent number of the English Board of Trade Journal, important

sponge-banks have lately been discovered close to the island of

Lampedusa, on the southern coast of Sicily. These deposits of

sponges extend for over a surface of from fifteen to eighteen

marine leagues, and are situated about an equal distance from

the south-eastern extremity of the island. The smallest depth

above these banks is twenty ells ; the greatest depth is from thirty

to thirty-one ells. At the lesser deptlis rock is met with, on

which the sponge grows ; at gi-eater depths a sandy soil is found.

All varieties of sponge are discovered here, including those which
are in the greatest commercial request, and they are easy to obtain.

Greek and Italian vessels have already (January) proceeded to

Lampedusa to take advantage of this discovery.

— One of tlie most interesting applications of the electric light

yet made is to the passage of the Suez Canal at night-time.

This great waterway, which is so important to all European na-

tions, and particularly to England, ran the risk of being choked

by the continued development of the ti-aflic through it in the

years 1883 to 1885. At the end of this period, however, the

Canal Compamr determined to light the channel at night-time,

so that the passage could be made without danger, and hoped in

this way to sensibly diminish the ti-affic on the canal during the

day, and to render the state of affairs less annoying to ship-

owners, until the enlargements now in pi'ogress could be com-
pleted. The company accordingly installed a complete system of

beacons along the banks of the canal, supplemented by luminous

buoys burning Pintsch gas on the water, and in this way the

channel was clearly marked out. It was soon seen, however,

that this alone would be insufficient to insure safety in night

passages, and it was therefore decided, says Engineering of Jan.

31, that every vessel moving along the canal at night must itself

be supplied with arrangements for working a set of electric lamps
on board. Rules were accordingly drawn up, which provide that

these lamps shall be four in number, one of which is to be a
powerful light at the bow, inside of a projector lamp capable of

tbi-owing the beam to a distance of not less than 4, 000 feet in

front of the vessel. The other lights are placed, one at the stern,

and one on each side of the boat. The fu'st vessel to make the

passage under these regulations was the Peninsular and Oriental

steamship "Carthage," in 1886,' the ti-ansit lasting eighteen

houi-s; but, with the improvements recently effected, the time
has now been reduced to sixteen hours for large vessels. The
Mangin projector is that principally employed, both war-vessels

and vessels belonging to the gi-eat mail companies being fitted

with this apparatus. Smaller companies usually employ a por-

table apparatus, which they find ready for hire on their entering

the canal, and which they unship again on reaching Port Said or

Suez. These sets of apparatus include the projector, a dynamo,
and a motor, and certain firms make a specialty of the business

of hiring them out. The gi'eat companies generally employ a
similar apparatus, but ai'e themselves the o^^'ners of the plant.

The night traffic on the canal has increased very rapidly since it

was started. Thus in 1887 there were, in all, 371 night ti'ansits

made; but in 1889 this number had inci'eased to 3,454 out of a

total of 3,430, or upwards of 71 per cent of the vessels passing

tlirough the canal ; and four-fifths of the total tonnage used the

electric light to assist them. At the same time the average

duration of the passage has been reduced upwards of 40 per cent.

Putting these facts into another shape, it appears that the effect

of the electric light as applied at Suez has been the same as if

the canal had been' increased from 33 metres, its present width at

the bottom, to 33 metres,— an operation which would cost at

least $30,000,000.

— The National Home-Reading Union, London, Eng., has

been formed for the purpose of developing a taste for recreative

and insti'uctive reading among all classes of the community, and
directing home study to definite ends, so as on the one hand to

check the spi'ead of pernicious literature among the young, and
on the other to remedy the waste of energy and lack of" purpose

so often found among those who have time and opportunity for a
considerable amount of reading. Its objects are (1) to draw up
and publish coui'ses of reading adapted to the tastes and require-

ments of different classes of readers, especially (a) young people,

(b) artisans, (c) general readers
; (3) to publish for each class of

readers a cheap monthly magazine, giving introductions to the

prescribed books, answers to questions, and other helps (the

readers will be organized, as far as possible, into local circles

under suitable leaders, certificates will be issued to those who
have completed regular courses of study, and such further assist-

ance as experience shows to be practicable will be rendered)
; (3)

to organize summer assemblies at convenient centres, when lec-

tures will be delivered by experienced teachers, social gatherings

held, and excursions arranged. The first reading season com-
menced on Oct. 1 last, and the union nnwnumbers 5,500 members.

It publishes a nronthly journal in three sections, printed at the

University Press, Cambridge, Eng.: (a) "The General Reader's

Magazine, '
' which contains chapters on literature (English and

general) , nature (organic and inorganic) , history (English and
general), and political science; (&) "The Artisan's Section" of

the monthly journal; (c) "The Young People's Section" of the

monthly journal. These all give directions for the reading and
study of the prescribed books, abstracts of these books in most

cases, and questions on them to be answered after reading. The
union bids fair to be a great elevating and civilizing agency,

and its very rapid extension and success have already outstepped

the most sanguine expectations of its promoters.

— The subject of spelling-refoiin is occupying a great deal of

attention in Fiance. M. Mich. Breal wrote a very exhaustive

article on it in a recent number of the Revue des Deux-Mondes,

and M. T. Carre has a reply to it in the January number of the

Revue Pedagogique. A^ter discussing the merits and demerits of

the proposals of the thoroughgoing phonetic school, which he

characterizes as too sweeping, he passes on to spelling on an

etymological basis, and points out the hopeless conti'adictions of

the present system viewed from the point of etymology : imbecile

with one, and imbecillite with two Z's; chariot and charrue,

charrette; philosophie and fantome, fantaisie, etc., parallel ex-

amples of which can be found, and have often been pointed out,

by the English spelling-reformers. He then enumerates the re-

forms which he considers moderate and within the bounds of

practicability: 1. To bring the spelling of the conjugated forms of

the verbs in eler and eter under one and the same rule, and to

cease writing ^e chancelle by the side of je niodJle. 3. To do away
with useless exceptions, as in the seven nouns in ou that take oa

instead of s in the plural. 3. To suppress useless double vowels

and consonants; to wi-ite honeur as well as honorer; abatre,

acabler, apeler, aporter, atraper, where only one consonant is

pronounced; but to continue to write appetence, acclamer,

amiuite, innovation, immortalite, etc., where the double conso-

nant is heard. He gives on this point an experience he had at the

inspection of a girls' school. He had expressed his surprise to

the head misti'ess at finding some of the eldest pupils copy out

from a dictionary lists of words commencing with ab and ac.

'
' These jiupils,

'

' replied the head misti'ess, ' 'have an examina-

tion to pass. They must know how to spell academic and accabler.

apercevoir and apparaitre, alimenter and allaiter, agrandir and

aggraver, etc . If I trust to their getting up the spelling of such
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words from the haphazard way in which they occur in dictation

and reading lessons, they will never learn them all, and those

they do learn must be pointed out to them specially at a great

loss of time during these lessons. I thought this plan of exer-

cises better. I own it to be unintelligent, yea, absurd; but it

answers its pui-pose.
'

' The inspector confesses that at this reply

he was gravelled. 4. To suppress as much as possible all excep-

tions, and bring them under general rules. We should soon get

accustomed to chdteaus, chevuus, cieus, in which words the x is

due to a grammatical error. Wliy write ails in botany, and aulx

in cookery? Why not write des livres hebreus as we write des

habits bleiis 9 Why not give the birthright to agenda, exeat, er-

rata, quatvor, and write them with an s in the plural? We
write pcrte-plume because a holder holds only one pen, but porte-

eigares because it holds more than one cigar. This is hair-split-

ting. On this principle, are we to write des villageois en cas-

quette, or en casquettes ; du sirop de groseille, or de groseilles

;

des oiseaiix qui voltigent defleitr enfleur, or de fleurs en fleurs ?

5. In the case of compounds that are of constant use, to suppress

the hyphen : to write porteplume, portemonnaie, as well as porte

faix, portefeuille. On the five preceding points, as well as on

the following, M. Carre is at one with M. Breal. 6. To simjilify

the rules of the past participle. At present we vcrite, la maison

que j'ai vu construire, and la maison que j'ai vue tomber; but

the syntax is the same in both cases. The real object of vu is the

infinitive with which it forms one plu-ase, one idea. In the

second case, as in the first, it is not the house that I have seen, it

is la maison qui tombait : what I saw is the house that fell, the

falling house.

— The bound volumes added to the library, Kansas Historical

Society, Topeka, Kan., in the past year, numbered 1,369; un-

bound volumes and pamphlets, 2,248; volumes of newspapers

and periodicals, 1,053; single newspapers and newspaper cut-

tings containing special historical matter, 5,707; maps, atlases,

etc., 53; manuscripts, 219; pictures and other works of art,

867; scrip, currency, and coin, 8; war and other relics, 224;

miscellaneous contributions, 99. The library accessions during

the past year have somewhat exceeded in number the average of

former years. They have been of the same general character.

The purchases have been chiefly confined to works more or less

directly pertaining to Kansas. The additions to the number of

volumes of newsi3apers and periodicals exceed that of any year

except one since the organization of this society. This year's

experience has brought additional proof of the gi-eat value of this

depai-tment. There are now 9,034 volumes of this class. Of
these, 6,613 volumes are files of Kansas newspapers. These rep-

resent every county and considerable town in the State. These

files are consulted by the people of all classes,— by teachers, stu-

dents, and local historians and writers ; for information as to the

early settlements, the organization of societies, churches, and
schools ; for the proceedings of political conventions and all public

gatherings ; for the records of public men ; and for ofiicial and
legal notices. In these days historical writers seek for original

information as to the early beginnings and the every-day prog-

ress of the social life of the people; and they have come to

learn that it is in the columns of the daily and weekly newspaper

that this information has been most fully recorded, and that no-

where else is exact data to be found. Teachers and students in

our educational institutions are more and more learning that the

study of the history and development of their own State and
locality are woithy of their attention. No little of the corre-

spondence of the secretary is employed in giving information

sought by students, teachers, and other inquirers for such local

information.

— In one of the lectures delivered at Aberdeen, in January,

under the GifFord bequest. Dr. E. B. Tylor, says Nature, ofi'ered a

most interesting suggestion as to the meaning of a well-known
but puzzling Assyi'ian sculptured group. This group consists of

two foiir-winged figures, with bodies of men and heads of eagles,

standing opposite a tree-like formation, which is easily recog-

nized as a collection of date-palms, or a conventionalized rep-

resentation of a palm-grove. Each of the two figures carries in

the left hand a bucket or basket ; in the right, a body which each
seems to be presenting to the palm-ti-ee. Wliat is this body ? It

is usually described as a flf-cone ; but some have regarded it as

a bunch of grapes, others as a pine-apple. Dr. Tylor suggests

that it should be connected with the most obvious point of inter-

est for which the date-palm has been famous among naturalists

since antiquity; namely, its need of artificial fertilization in

order to produce a crop of edible dates. This process in its sim-

plest form consists in shaking the pollen from the inflorescence

of the male date-palm over the inflorescence of the female. The
practice is mentioned by Tlieophi'astus and Pliny, and in modern
times in such works as Shaw's "Ti-avels in Barbary." Dr.

Tylor exliibited a drawing of the male palm inflorescence, and
said it was hardly necessary to point out the resemblance to the

object in the hand of the winged figure of the Assyrian sculpture.

As the cultivator of the palm-tree has to ascend the ti-ee in order

to perform the process of fertilization, he of course takes with
him a sujsply of fresh flowers in a basket. Dr. Tylor' s theory,

therefore, is that the objects can'ied by the winged genii of the

Assyrians are the male inflorescence of the date-jmlm in one

hand, the basket with a fresh supply of inflorescence in the other,

and that the function the genii are depicted in the sculptures as

discharging is that of fertilizing the palm-groves of the country,

— a function which must have been held to denote their great

beneficence, since it showed them fulfilling the great duty of

providing the Assyrians with bread.

— The following, published in Nature of Jan. 30, is translated

from a notice published by the authorities of the Madrid Observ-

atory :
' 'D. Ernesto Caballero, professor of physics, and director

of the electric-lighting manufactory in Pontevedra, -wi-ites to this

observatory, giving details of a remarkable meteorological phe-

nomenon which appeared at 9.15 p.m. on Jan. 2. In a sky serene

and clear, there appeared suddenly a globe or ball of fire of the-

apparent size of an orange, which, after falling (it is not possi-

ble to well indicate how or from whence) upon the conducting

wires stretched across the city, entered the manufactory (referred

to) by a skylight or window, struck the apparatus for distribut-

ing the light, from which (after raising the annatatre of a mag-
netic cuiTeut closer) it struck the dynamo at work. In the

presence of the -alarmed engineer and workmen present, it re-

bounded twice from the dynamo to the conductor, and from the

conductor to the djTramo, then fell, and burst with a sharp and

clear detonation into a multitude of fragments, without produ-

cing any harm or leaving any trace of its mysterious existence.

In various j)arts of the city the lights swiftly oscillated and were

extinguished for some seconds; and that the darkness was not

general and long-continued, was owing to the admirable self-

possession of the employees, who almost instantly established the

order of things, so suddenly and strangely inteiTupted by this

mysterious meteor, of whose action and presence there only re-

mained ti'aces on the melted (or soldered) edges of the thick

copper plates belonging to the armature of the circuit-closer.

Outside the building, and at the moment of falling upon the con-

ducting wires, it was seen by (among others) the professor of

natural history, Seiior Garceran; and, from various effects ob-'

served on the wires during the following da,y, there were un-

doubted manifestations (in no other way explicable) of its elec-

trical origin. '

'

— An interesting paper is contributed by Professor Cai-nelley

to the Philosophical Magazine for January, in which he attempts

to express the periodic law of the chemical elements by means of

an algebraic formula. For reasons which are giveii in detail in

the memoir, an expression of the form A = c (m + Vi') is

adopted, where A represents the atomic weight of the element, c

a constant, ?re a member of a series in aritlunetical pi-ogression,

depending upon the horizontal series in the periodic table to which

the element belongs, and v the maximum valency or the number
of the vertical group of which the element is a member. From
a number of approximations, as we learn from Nature of Jan.

30, Professor Carnelley finds that m is best represented by the

value in the lithium-beryllium-boron, etc., horizontal row;

by 2i in the sodium series ; 5 in the potassium series ; and 8J,
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12, 15;, 19, 22;-, etc., in the subseqiient rows. Thus m is a

member of an arithmetical series of which the common difference

is 21 for the first tlu-ee members, and 3i for all the I'est. On
calculating the values of the constant c from the equation c =

_^
for 55 of the elements, the numbers are all found to lie

m + Vu
between 6.0 and 7.2, with a mean value of 6.6. In by far the

majority of cases the value is much closer to the mean 6 6 than
is represented by the two extxeme limits : thus in 85 cases the

values lie between 6.4.5 and 6.75. If the number 0.6, therefore,

is adopted as the value of c, and the atomic weights of the ele-

ments are then calculated from the fornaila ^- = 66 (hi + s'v)

,

the calculated atomic weights thus obtained approximate much
more closely to the experimental atomic weights than do the

numbere derived from an application of the atomic heat approxi-

mation of Duloug and Petit. The number 0.6 at once strikes one

as being remarl^ably near to the celebrated 6.4 of Dulong and
Petit, and Professor Carnelley draws the conclusion that there

must be a connection between the two. This assumption appears

to be supported by the following interesting facts. If we assume
c to represent the atomic heat, then atomic weight = atomic
heat X (m -|- +/«)= atomic weight x specific heat x («i +

1
Vv) ; or specific heat = On calculating the specific

m + (/ V

heats of the elements from this equation, they are found to agree

remarkably well with the experimental values, except in those

cases in which the observed specific heat is known to be ab-

normal. Again, Bettone has shown that the hardness of the ele-

ments is inversely proportional to their specific volumes. If this

be so, hardness = specific gravity.
^^^^^ on calculating the hard-

6.6 {m +. \-'v)

ness from this formula, the numbers are again found to agree

very closely with the hardness experimentally determined by
Bettone. That the periodic law may therefore be approximately

expressed by a formula of the type A — c {m + \'v) appears

very probable, and that the number 6.0 is a very close approxi-

mation to the value of c appears also to be established. More-
over, the fact that m in the even series represents a whole num-
ber, while in the odd series it represents a whole number and a

half, corresponds to the well-known difference in chemical prop-

erties betsveen the members of these series ; and the assumption
that the common difference between the first tlu-ee values of m
is only Si, while between all the rest it is 3|, is borne out by
Mendeleeff's statement that the elements of the lithium and sodi-

um I'ows are more or less exceptional in their nature, and not

strictly comparable with the subsequent series.

—The demand for fibre-machinery, so extensive of late years

in Mexico, is likely to be increased under more favorable fiscal

circumstances by the development on a large scale of the sisal

hemp industry of the Bahamas. Last year Sir Ambrose Shea,

governor of these islands, which are a natural continuation of

Florida, wrote to the London Times a powerful appeal that British

capitalists should undertake the cultivation in the Bahamas
of this rival to manila hemp. The demand for the latter long

ago outstripped the supply; and, to make good the deficiency,

fibre has been sought for in all parts of the world. The most
successful substitute of all, we learn from Engineering of Jan.

31, has been sisal, a wild hemp-plant indigenous to Central

America and the West Indies. Thanks to the prompt enter-

prise of Americans, the trade soon began to flourish in Yucatao,
where large tracts of waste lands are covered with sisal hemp.
Experience, however, soon revealed that ouly carefully selected

plants, properly cultivated, could produce fibre that would
stand the tests applied to good manila. It was found, more-
over, that the plant was stronger and more fibrous in the Ba-
hamas than in Mexico: and the result was, that in order to

render these islands the counterpart of the Manilas in pros-

perity, if possible, the authorities decided to grant an export

bounty of £4 13s. 4d. per ton on all sisal hemp grown in the

Bahamas. The effect of this encouragement has been to draw
English capital to the islands, where aiTangments are now
being made to plant ten thousand acres wijh this useful plant.

Sisal is like an aloe in appearance, and has leaves about six

feet long. It grows wild on the poorest soils, sprouting freely

from a sucker, and in three years the leaves are ready for

plucking. For nearly twenty years it continues to furnish,

season after season, crojjs of these leaves, which are gathered

by coolies, placed in fibre-machines, and are baled ready for

export within a few hours of being plucked. Excessive drought

or rain having no effect on the plant, and no attention beyond

pruning being needed after the first year or two, the crop is

inexpensive to manage, and practically permanent for twenty

years, when the old plants are replaced by young ones. If the

energetic encouragement of the governor, and the liberal bounty

granted, cause the cultivation of the plant to be conducted on a

large scale, a fresh lease of prosperity will be conferred upon

the Bahamas, and the machinery trade, as well as the fibre one,

will benefit by the new' West Indian industi'y.

— From a desire to verify his own researches as to the causes

of failing nutrition in aged organisms, Mr. C. A. Stevens offers

three cash prizes of $175, $125, and $100 for the best three

comparative demonstrations, by means of microscopical slides,

of the blood capillaries in young and in aged tissues, canine or

human. By young tissues (canine) are meant tissues from

animals between the ages of one and three years. By aged tissues

(canine) are meant tissues from animals not less than twelve

years of age. By young tissues (human) are meant tissues from

subjects between the ages of ten and twenty years. By aged tis-

sues (human) are meant tissues from subjects not less than sixty-

five years of age. While a preference will be given to demon-

strations from human tissues, it will be possible for work in

canine tissues to take the first, and indeed all, of the prizes.

But of two slides equally well done in all respects, one canine,

the other human, the latter will be given the preference. Ca-

nine tissues should be from large animals. Twelve slides from

young and twelve from aged tissues must be submitted by each

competitor, together with a full description of the subjects,

methods pursued, and every detail and circumstance which is

likely to throw light upon, or account for, any peculiarity.

The slides are for comparison as to the condition of capillary

circulation, the young with the old, and should be in numbered

pairs, or groups from the same kind of tissue. The term

"tissue" is used in a general sense; e.g., pulmonary tissue,

hepatic tissue, renal tissue, osseouj tissue, muscular tissue,

nerve tissue, alimentary tissue, etc. No particular schedule of

methods for injection or staining will be insisted upon, and no more

definite directions or explanations will be given. The slides, care-

fully packed and boxed, together with descriptive manuscript, can

be sent by mail. It is stipulated that the demonstrations which

receive the prizes shall become the property of Mr. Stevens, for

publication. All others will be returned, if desired. No
pseudonymes required. Accompany slides, in every case, with

(real) name and address. Unless of known reputation as a

biologist, a reference is respectfully solicited. Reservation ; no

award will be made unless work of at least ordinary merit is sub-

mitted. This offer is made on the first day of January, 1890, and

will remain open until the twentieth day of August, 1890.

Slides and manuscript will be examined and receipted for as soon

as received. The prizes will be adjudged on the first day of Octo-

ber, 1890. These nominal prizes are offered less in expectation

of results from the money as an agent than in the hope that

the offer may furnish a poiiit cVappui for really needed work.

Besides professional observers and students, there are in the

United States a large number of amateur microscopists of

acute vision and undoubted talent, who are at present playing

with microscopes as with toys, merely to see- the curious or

pretty things. The time has come to concentrate observation

upon the one proper object of biology; viz., the renovation

and prolongation of human life. Mr. Stevens's address is Nor-

way Lake, Me.

— Herbert Ward, the African explorer, in collaboration with

D. D. Bid well, begins in the New York Ledger of March 1 a series

of articles descriptive of a canoe journey of twenty-five hundred

miles on the Upper Kongo.
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Proceedings of the Society for Psychical Research. Part XV.
" London, See. Psych. "Researcli. 8°.

This number of the "Proceedings, " though dated December,

1889, has just come to hand. Its contents are very varied, and
the titles of the contributions illusively attractive. We may
select as the most interesting pages of the number the brief

preliminary report on the census of hallucinations, and Mr.

Barkworth"s paper on "Duplex Personality." The census of

hallucinations relates to the answers received to the following

query: "Have you ever, when believing yourself to be com-
pletely awake, had a vivid impression of seeing or being touched

by a living being or inanimate object, or of hearing a voice,

which impression, so far as you could discover, was not due to

an external physical cause?" In England 3,928 answers have

been received (1,633 women and 1,393 men) ; and of these,

363, or 13.4 per cent, have answered "yes." Of the 363, more

than two-thirds (251) are women. The nature of the impres-

sion was visual in 305 cases, auditory in 115 cases, and tac-

tile in 24 cases. Further subdivisions are made, and several

interesting points suggested, which will doubtless be fully

considered in the complete report. Foi' this, 50,000 answers

are desired, and the inquiry is going on in France, Germany,
and the United States. In France, up to last October, 633

answers were received (366 from men and 161 from women) , of

which 106 answer "yes," the percentage of affirmative answers

being again much larger among women than among men (31 per

cent and 16 per cent) . Professor Sidgwick explains the purposes

of the census from a point of view certainly not that of those

answering the queries, and places as the very last of his re-

marks a caution, that should have been printed in red ink and
large capital letters on all pages of the blanks; namely, to

record separately all those who give, or are asked to give, a

reply because something is known or suspected of their having

had an hallucination. Without this precaution most strenuously

observed, the result can have little value in fixing tlie preva-

lence of hallucinations. Mr. Barkworth's essay deals very ably

and interestingly with those subconscious automatic phenomena
whose vital imjDortance in the intellectual life has been so

clearly shown, and not, least by the phenomena of hypnotism.

The tracing of the relation of these degrees of consciousness to

various strata of personality, and to those bizarre disintegra-

tions of self 'presented by morbid psychology, forms the main
purpose of the essay.

To deal first with the supplement, we find an account of the

recent congress of experimental psychology, and especially of

the proceedings of the section on hypnotism, by Dr. A. T.

Myers, and several reviews of recent hypnotic literature by Mr.

F.W. H. Myers and Mr. Leaf, those by the former being rather

controversial in character. To deal fairly and yet critically

with the main papers of the number is no easy task. It is

all too evident, that instead of profiting by our increased

knowledge of the possibilities of deception, and the many side-

lights of psychic phenomena which this society, either directly

or through its antagonists, has aided and encouraged, the ex-

periments seem to be conducted with fewer and fewer precau-

tions, and speculations indulged in more and more freely.

This is not the place or the occasion for the detailed review of

the experiments on thought-transferrence offered by Professor

and Mrs. Sidgwick and Mr. Smith, and those of M. Eichet on

clairvoyance, necessary to show how much weaker the evidence

collected will be when clearly and logically stated. The possibili-

ties of those who guess the numbers drawn from a lotto-hag get-

ting a glimpse of what was going on does certainly not seem to

have been excluded by the experiments (as related) ; and noth-

ing can be more suggestive tlian the small number of correct

answers when Mr. Smith is in the next room, compared with

the successes when in the same room.- Professor Eichet'

s

jubilant tone is not consistent with the facts he has to tell.

To sit up all night with a nervous subject holding an envelope

containing a playing-card in her hand, and taking an hour or

more to guess the card enclosed, is certainly a marvellous de-

votion to science. But a little more method and caution, and

enclosing the cards between sheets of metal- instead of in

envelopes, would probably be more to the purpose than this

devotion. We are told nothing of the history of the cards

from the time they were bought until placed in the envelope;

and so significant a fact as that court-cards were guessed rightly

so large a proportion of times is recorded as a peculiarity of the

clairvoyance; and over M. Eichet's calculation of the chances

in the matter one loses all patience, Tliere are also a collection

of notes of seances with D. D. Home, by Mr. Crookes, for

which there seems no sufficient raison d'etre, and the longest •

article of the number, by Mr. Myers, on apparitions occur-

ring more than a year after death. It is difficult to take Mr.

Myers seriously in this contribution. One always admires the

patience in analyzing and describing these many cases of ap-

paritions, but ends by suspecting that Mr. Myers's detailed

knowledge of the mental habits of ghosts must be telepathi-

cally obtained,
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Aisohtte Measurements in Electricity and Magnetism. By An-

drew Gray. 2d ed. London and New York, Macmillan.

16°. $1.25.

The fii-st edition of this work was published in 1884. It con-

sisted mainly of papers which had previously been contributed to

the columns of Nature by Professor Gray, together with such

alterations and additions as he deemed advisable to make in order

to render the book more generally useful. While it made no

pretensions to being a complete or exhaustive ti-eatise on the

subject, it gave, as far as its limits admitted, a clear account of

"the present system of absolute units of electi-ical and magnetic

measurements, as well as of some methods and instniments by

which the system may be applied in theory and in practice.

Something over a year ago the first volume of a more com^jre-

hensive treatise on the subject, by the same author and publishers,

made its aiopearance, which, together with the second volume

now in preparation, it was intended would supersede the original

small work, then out of print. But Professor Gray found that a

demand still existed for the original work, or for one similar to

it ; and the present edition, amplified and brought down to date,

is the I'esult. In it are incorporated a few pai-ts of the lai'ger

work, which add much to its value.

Among the many additions to the present work may be men-
tioned a fuller account of the determination of the horizontal

component of the earth's magnetic field; a description of Sir

William Thomson's standard electrical insti-uments ; a more com-

plete ti'eatment of the graduation of instruments ; an extension of

the theory of alternating machines, including Dr. Hopkinson's

theory of the working of alternators in series and in parallel, and

additional information regarding the measurements of activity,

etc., in the circuits of alternators; and a chapter on the theory

of dimensions of physical quantities. In the last-named chapter

the author takes the view that the dimensions of the electi-ic and

magnetic inductive capacities should be left undetermined, and

regarded as so related as to render the dimensions of every physi-

cal quantity the same in the electro-static as in the electi-o-

magnetic system of units.

A Handbook of Florida. Part I. Atlantic Coast. By C. L.

Norton. New York, Longmans. 16°. 50 cents.

We are so accustomed in this country to the most trashy

kind of guide-books, that it is positively refreshing to find in

this first part of what is to be a guide-book of the whole of

Florida a book containing the very information a traveller

needs, told in plain, straightforward English. Why the ma-
jority of American guide-books are so worthless is not so plain,

unless it is that there is, or has been, but little demand for

any, not to say the best. But it is certain that the plan of

setting the ordinary reportorial talent at work in "writing

up" our places of interest does not result in any very intelli-

gible descriptions. Mr. Norton's book is a model, and can be

commended to those interested, and to those likely to inflict

guide-books of another stripe upon the travelling community.
The whole work is not published as yet, but the other parts

are promised to be ready soon.

AMONG THE PUBLISHERS.

At this time, when the works of Jean Frangois Millet are

being much discussed, readers will be interested in the an-

nouncement of two articles upon Millet, his companions and
friends. The May Scribner will contain the first of these

articles upon tbe artist's life at Barbizon. The author, Mr. T.

H. Bartlett, who has been long a resident of Barbizon and an
admirer and student of Millet" s work, has incorporated many
unpublished letters of Millet, and has furnished a great wealth

of new material for -illustrating the articles abundantly.

—The following extract is taken from a letter written from
Cairo, Egypt, recently received from Mr. Henry M. Stanley,

about his forthcoming book :
' 'I believe the work will be in two

volumes, from 4.50 to 500 pages each. God knows there is

matter enough, but I would wish to deal very lightly with the

whole from Zanzibar to Yambuya, that the book might be of

as high interest as the main theme. ... I have six note-books

filled with matter extremely interesting. Three long chapters

are already written. I have a number of most interesting

photographs of scenery, sketches of incidents, scenery, etc.

,

and maps will be a prominent feature. I hope it will be

ready in May."

—Tbe ninth part of the current series of Edwards's "But-

terflies of North America" iBoston, Houghton, Mifilin, & Co.)

is fully up to the average standard. The first plate is given

up to species of Argynnis, the females of two Western species

being for th-e first time figured ; while the early stages of our

common Eastern A. aphrodite are admirably illustrated, every

stage of the caterpillar having a colored figure. Only tbe

earliest stage is given by Scudder. Edwards makes the inter-

esting statement that protection is sought at pupation by con-

structing a tent,—a feature not before observed in this genus.

The second plate illustrates the Southern Satyrus pegala, but

only the butterfly ; and the third, Erebia Epipsodea of the Rocky

Mountains. Heretofore our knowledge of the transformations

of any species of this genus, abundant in parts of Europe, has

been most meagre, but here we are treated to,a plate full of

exquisite details, leaving nothing to be desired ; and this when

the insect had to be obtained from points thousands of miles

away, and sent five hundred miles again to the artist. We are

equally amazed at the enterprise and the success of the author.

Tlie chrysalis was found to pupate in an inclined position, head

upward, in a clump of grass whose blades were fastened by a

few threads, _ forming a rude kind of cocoon. The spines of the

cremaster are without hooks. Illustrations of the transforma-

tions of other satyrids are promised in the present volume; and

Mr. Edwards hopes to show that this group should be placed at

the bottom, and not at the top, of the butterflies, — not an

easy task when he has to ignore the fundamental structure of

the final stage. This excellent iconography, which has ap-

peared at intervals ever since 1868, surpasses in the excellence

of its illustrations any heretofore attempted or now publishing;

and it is strange indeed that the entomologists of Europe

have not been spurred by its excellence to some sort of rivalry

in illustrating the histories of their native species. They

have nothing which can in any way approach it, and yet the

cost of work of this class is far cheaper in Europe than with

us. Mr. Edwards's enterprise should be well sustained.

— According to a circular lately issued by the Geological Sur-

vey of Ai-kansas, we learn that an act of the Legislature directs

that the reports of the State Geological Survey, with the excep-

tion of certain specified copies, shall be sold by the secretary of

state at the cost of printing and binding. The reports thus far

issued, and their prices, are as follows: "Annual Report for

1888, Vol. I., Geology of Western Centi-al Ai-kansas," by mail,

one dollar; "Vol. II. South-west Arkansas, " one dollar ; "Vol.

III. Coal," seventy-five cents. They may be had by addressicg

Hon. B. B. Chism, secretary of state. Little Rock, Ark. Reports

are being prepared, and will be issued as soon as possible, on the

following topics: 1. Kaolins, clays, and clay shales; 2. Com-
plete report on the coal of the State; 3. Manganese: 4. Marbles

and limestones ; 5. Novaculites; 6. Crystalline rocks ; 7. Wash-

ing-ton County; 8. Crowley's Ridge; 9. Miscellaneous reports.

— Mention has been made from time to time of the topographi-

cal map of Massachusetts, the plan of joint work by the State

and the United States Geological Sui-vey, the Greylock map issued

by the Appalachian Mountain Club, and the general map of the

State of recent date, all having been described in our columns.

Tliere is now to be added a ' • map of the country about Boston, '

'

again issued by the Appalachian Club, a very welcome addition

to our local cartogi-aphic material. It is printed from the stones

that will be used in the final issue of the map for the State, the

scale being 1 : 62, 500, with brown contoui-s every twenty -feet.

We are glad to note that it comes from the lithogTaphic estab-

lishment of George S. Harris & Sons of Philadelphia ; and from

this it may be inferred that the number of houses capable of do-

ing this sort of w'ork in our country is increasing, and that the
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deserved monopoly that prevailed some years ago in map-engi-a.v-

ing can no longer be so described. The map is a handsome piece

of work, and will serve as an excellent basis for scientific work
about Boston and Cambridge. It can be obtained of W. B.

Clark & Co., Washington Street, Boston, sales-agents for the

Appalachian publications.

— James J. Chapman, Washington, will publish March 2.5 the

second volume of Gen. V. Derrecagaix's work on ' -Modern War, '

'

ti-anslated by Lieut C. W. Foster, U.S.A. This volume will

treat of the grand tactics, illustrating tactics of the march,
manoeuvi-e marches, combats, battles (important modern com-
bats and battles given in illustration)

,
pursuits, and retreats.

— Little, Brown, & Co. have in preparation "Myths andFolk-
Lore, " by Jeremiah Curtin; the fifth and final volume of Pal-
frey's "History of New England," from the author's manuscript
by his son, with full index to the complete work ; ' 'The Way
Out of Agnosticism, or. The Philosophy of Free Religion," by
Frances Ellingwood Abbot, author of "Scientific Theism;" and
' 'The Influence of Sea Power in History, '

' by Capt A. T. Mahan,
U.S.N , an important historical work, showing the gi-eat power
and influence developed by naval forces.

— Professor John Henry Comstock begins in the New York
Ledger of March 1 a series of six articles on the study of insects,

in which he describes not only those insects which are useful to

the farmer, but also those which destroy entire fields of grain,

cotton, and rice, and ravage orchards, gardens, and vineyards.

He demonstrates how it was scientifically determined that an
average annual loss of |30,C00,000 has been occasioned in the
South by the cotton-worm alone; and that an average loss per
year of nearly $2,400,000 has-been brought about in the apple-
crop of Illinois by the ravages of the codling-moth. The series is

illustrated.

— "American Whist Illustrated," by '^G. W. P.,'' has just been
published by Hougliton. Mifflin, & Co. It is needless to say that
this is a book for whist-lovers. The dedication to "The players of

whist who study the game'' seems to hint that no scoffers need
expect even a nod of recognition if they were to be so bold as to

intrude themselves upon the sacred band of whist lovers who will

doubtless peruse the pages of "American Whist Illustrated." That
many will read is sure from the fact that many have carried away
and read the dozen and more editions of "American Whist" and
"Whist Universal," from a union of which the present volume is

the result.

— Lippincott's series of schoolreadersare likely to attract atten-
tion. "The Third Reading-Book," by Ehen H. Davis, has just
been issued. The book introduces its users to the writings of the
most popular authors of juvenile literature, many of the leading
publishers having granted the use of copyright matter. The
well-drawn pictures for language exercises are a novel feature.

— E. & F. N. Spon have issued an "Engineers' Diary and
Reference Book, for Engineers, Machinists, Contractors, and
Users of Steam." It is a neatly bound volume of 150 quarto
pages, alternate leaves being left blank and ruled for wi-iting.

Among its contents are many reference-tables of weights, meas-
ures, money, and wages; coal and iron trade statistics; recent
legal decisions interesting to engineers ; an index of recent tech-
nical literature ; recent papers presented to Parliament relating
to canals and railways, mining, explosives and fires, shipping,
sanitation, etc. ; reports of the Board of Trade and mercantile
marine ; and a list of engineering and allied societies. Though
the book is jwepared with special reference to the needs of en-
gineers in Great Britain, it contains mvich that will interest

those on this side of the water.

— In Babyhood for February is described a recently discovered
means of relieving whooping-cough, which is purely mechanical,
and seems woi-thy of trial by mothers and intelligent attend-
ants. Another medical article which will interest parents is

that on "A Diet Disease," by Dr. James H Young, in which
the results of the injudicious feeding of infants are brought out.

Color-blindness, and the means of detecting and treating the de-
fect, form the subject of an article by Dr. C. H. May.

— Messrs. E. & F. N. Spon announce a second edition, revised.,

of ''Naturalistic PhotogTaphy," for students of the art, by P.

H. Emerson; "Mechanical Graphics," a second course in me-
chanical drawing, with preface by Professor Perry, arranged
for use in teclmical, and science and art schools, and colleges, by
George Halliday; and a second edition of "Aid Book to En-
gineering Enterprise," by Ewing Matheson.

— The following are the contents of No. 6 of the fourth volume
of ' 'Studies from the Biological Laboratory, '

' issued by the

Johns Hoi^kins University, Baltimore: "On the Morphology of

the Compound Eyes of Arthi-opods, " by S. Watase ;
' 'On the

Anatomy and Histology of Cymbuliopsis Calceola," by J. I.

Peck; "On the Amphibian Blastopore, " by T. H. Morgan; and
"On a New Actinia, Hoplophoria Coralligens, " by Henry V.
Wilson.

— Messrs. D. Appleton & Co. have just issued a book entitled

"Exercises in Wood-Working, with a Short Treatise on Wood,"
by Ivin Sickels. These exercises were prepared originally for

students of the College of the City of New York, as long ago as

1883. From time to time they were modified as the author
gained in exiierience, and now they are ijublished, that those

who are interested in manual training may have the benefit of

this coui-se that for five years has proved itself satisfactory. But
it is not to be supposed that this is solely a treatise on the han-
dling of wood-working tools : the structure of wood is described,

and a very large amount of space is given to the methods of

seasoning wood, to the age of trees and their decay, to the

measure and value of wood, and to the diseases and insect

enemies of wood.

— Three volumes in the Romance of Science Series have recently

been published by the Society for promoting Christian Knowl-
edge, whose agents in New York are Messrs. E. & J. B. Young
& Co. The smallest of these is "The Story of a Tinder-Box,

"

by Charles Meymott Tidy. Mr. Tidy originally told this story in

a course of tlu-ee lectures to young people at the London Institu-

tion during the Christmas holidays of 1888-89. They are pro-

fusely illustrated by experiments that are sure to be suggestive

to teachers in this country. ' 'Time and Tide' ' is the title given
by Sir Robert S. Hall to his number of the series, which contains

the substance of two lectures before the London Institution. That
this is a subject extremely difficult to handle without mathe-
matics, goes without saying ; but it can be said that the illus-

trious author acquits himself with due honor. The jDeople of

not so many years ago believed that our moon was a new crea-

tion each month ; but, while this extreme view can no longer

be held, there are many happenings to our moon that will in

time relieve it from an everlasting service upon the earth. Of these

happenings the author tells, and he likewise tells of the interest-

ing discoveries that have been made of the doings of the satellites

of other planets. ' 'The Diseases of Plants, " by H Marshall

Ward, the third of the number to which we refei'red, is not on

so popular a subject as the other two, and naturally refers espe-

cially to conditions as they are in England. But, since plant-

diseases are only too glad to migrate, it may well be that the in-

struction of this book may not be profitless here.

— Cassell & Co. will publish shortly '

' Star Land, '

' a series of

talks on astronomy with young people, by Robert S. Ball.

— Sir William Thomson of Glasgow University, the great

European authority on electricity, has an article in the February
number of Tlie North AmeiHcan Review on "Electric Lighting
and Public Safety, '

' showing the methods adopted in Europe to

guard against the dangers of electric lighting. Mr. T. A. Edi-

son's article on this subject appeared in the November number of

the Review, and Mr. George Westing-House's in the December
number. Among other brilliant contributions in the February
number are "The Gladstone-Blaine Controversy," by Hon. R.

Q. Mills ;
' 'Italy and the Pope, '

' by Gail Hamilton ;
' 'The Doc-

ti-ine of State Rights," by the late Jefferson Davis; -'A New
View of Shelley, " by ' 'Ouida ; " ' 'Newspapers Here and Abroad, '

'

by E. L Godkin; "British Capital and American Industries,"

by Erastus Wiman ; ' 'The American Bishop of To-day, '

' by the
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Eev. J, H. Ward ; ' 'Final Words on Divorce,
'

' by Margaret Lee

and the Rev. P. S. Moxom, B.D.

— The special topic in the annual report of the United States

conrniissioner of education for the year 1887-88 is manual and

industi-ial training. The commissioner, Mr. Dawson, is not a

partisan in favor of or against the system, but presents the views

and arguments of leading educators on both sides. He also gives

some account of the history of manual training both in this coun-

ti-y and in Europe, and then furnishes an outline of the courses

of manual exercise that have been adopted in various places, with

the comments of teachers and observers on their effect. This

account of manual training occupies a hundi'ed pages of the re-

port, and contains a good deal that will be interesting to students

of the subject. Another topic to which considerable attention is

given is the training of teachers in normal schools and else-

where, and thei'e is also some account of the recently established

teachers' reading circles. Brief abstracts of the various State

reports are also given, with the usual variety of statistical

matter.

— The prize offered by Mrs. Jolm Armstrong daanler (
•

'Amelie
Rives"), through the American Economic Association, for the

best essay on the subject of child-labor, has been awarded to Mr.

William F. Willoughby and Miss M. C. de Graffem-eid, both of

Washington, D.C. The prize was equally divided between the

two contestants, their essays being of equal merit. Mr. Willough-

by is a native of Alexandi-ia, Va. He was gTaduated at the Wash-
ington High School, received the degree of A.B. in June, 1888, at

the Joluis Hopkins Univei-sity, where he was awarded an '

' Hon-
orary Scholarahip '

' for three successive years, and is now a resi-

dent of Washington, D.C. Miss M. C. de Graflenreid comes of

an old Southern family, she herself being a native of Georgia.

She holds a position in the Department of Labor, and had a large

share in the compilation of the '

' Fourth Annual Report of the

Commissioner of Labor," on the subject of working-women,

having interviewed personally eighteen tiiousand workingmen in

different parts of the country. A paper written by her on •
' The

Needs of Self-Supporting Women '

' has recently been published

as a supplementary note to '
' Jolms Hopkins University Studies

in Historical and Political Science.
'

'

— Among the new publications of the J. B. Lippincott Com-
pany are: "Works of William H. Prescott, " a new library

edition, edited by J. Foster Kirk, illu.sti-ated with portraits and

maijs. Tln-ough his long association with Prescott, to whom he

acted as assistant in the preparation of the original edition, Mr.

Kirk was enabled to incorporate in the revised work all the ma-
terial collected by this celebrated historian. He has verified

doubtful references, corrected typogTaphical eri-ors, and occa-

sionally appended a note when statements appeared to need au-

thentication. ' 'Elements of Plane and Spherical Trigonometry, '

'

by Edwin S. Crawley, assistant professor of mathematics in the

University of Pennsylvania. In the preface it is stated that "the

aim of the author in this treatise has been to present to the

student, in as concise a form as is consistent with clearness, that

portion of the subject of trigonometry which is generally given

in a college course. The first part of the subject is presented in

much detail, each point being emphasized as far as possible by
means of numerous examples and illusti'ations. Farther on, the

student is tlu-own more upon his own resources, with the object

of developing in hini the power of making intelligent use of the

materials furnished by the previous part of the course. An ap-

pendix is added in which is collected, in a manner convenient

for reference, a list of such formulse as the student will find

most useful in his subsequent work in mathematics. '

'
' 'Liter-

national Atlas of Rare Skin Diseases, '

' edited by Malcolm Mor-
ris, London; P. G. Unna, Hamburg; H. Leloir, Lille; and L.

A. Duhi'ing, Philadelphia. Tliis work, a periodical publication

consisting of two or more parts per year, will contain the most
recent and rare cases of skin-diseases that have come under the

observation of the leading dermatologists of the world, thus pre-

senting to the practitioner the most reliable information on. the

subject. The illustrations are clu'omo-lithographs. The text is

rendered in English, French, and German. "The Pi-inciples

and Practice of Surgery' ' (second edition, thoroughly revised,

with additions) , a ti-eatise on surgical diseases and injuries,

by D. Hayes Agnew, professor of surgery in the medical depart-

ment of the University of Pennsylvania. The order of subjects

has been somewhat changed from that followed in the earlier

work, and much new material has been added. Certain chap-

ters have been transposed, others have been partly rewritten, and
all have been carefully revised and illusti-ated. The author has

embodied in the present treatise whatever by observation and ex-

perience appieared to hijn worthy of professional confidence, and
hence it represents the most approved knowledge of the day as

embraced in the science and art of surgery. His teachings as

well as his practice are characterized by a humane conservatism,

and show a hig}ier regard for the welfare of the patient than for

a reputation for brilliant and heroic operations. A safe prac-

titioner, he is notably a prudent counsellor. "Foods for the

Fat,
'

' a ti'eatise on corpulency, and a dietary for its cure, by

Nathaniel Edward Davies, member of the Royal College of Sur-

geons, England, author of "Aids to Long Life," "Medical

Maxims," "Nursery Hints," etc. "Conversation on Mines

between a Father and Son, '

' to which ai'e added questions and

answers to assist candidates to obtain certificates for the manage-

ment of collieries, a lecture on the atmosphere and explosive

gases, table of calculations, rules of measurements, etc., by
William Hopton, being a reprint from the eighth English edition.

This plain and unpretentious little book has had a remarkable

history. Its author determined in 1864 to issue the work chiefly

as a handbook for the use of operatives and laborers in coal-mines.

It filled exactly a want of the times, and from the very outset

the work has had a marked success. Its language is so clear

and plain that no man of ordinary native intelligence can fail to

understand it. The following subjects are clearly and intelligibly

explained : how mines generate gases ; how the weather on the

surface of the earth affects the workings of a mine; the power

of explosions, and how to diminish it, etc.

— Two Americans contribute to the Febiiiary iVeio iJeuieir,— Mr,

James and Miss Harriet W. Preston ; Mr. Hamilton Aide discusses

the ' 'Deterioration of English Society ; '

' and there is a paper on

recent plays and books by Sir. L. F. Austin, Hem-y Irving' s private

secretaiy. Mr. Pamell is the subject of a ti-enchant but courteous

character-study in the same number.

—"The Federal Constitution of Germany," by Edmund J.

James (Philadelphia, Univei'sity of Pennsylvania) , a little mon-
ograph of forty-tlu-ee pages, contains a translation of the text of

the Federal Constitution of Germany, now for the first time made
accessible to English readers. The work is of special value as

showing how very different some federal governments are from

others, and how accidental are some of the features of our own
system which we have been accustomed to regard as essential.

Alexander Hamilton argued a century ago that such a govern-

ment as that of the present German Empire could not hold to-

gether, and yet there is no doubt that it is one of the strongest

federal unions in existence. The constitution reveals it as a

union which acts directly upon the states, and not upon the

citizens of the states, like our own. It is well worth the study

of American citizens. The next number in the series of publica-

tions on political economy and public law will contain the text

of the Federal Constitution of Switzerland.

— Jolui Ericsson, the great engineer, in a confidential letter

written March 23, 1866, said, " The great importance of what I

call the subaquatic system of naval warfare strongly i^resented

itself to my mind in 1826; yet I have not during this long inter-

val communicated my ideas to a sin.gle person, excepting Em-
peror Napoleon III. What I knew twelve years ago, he knows,

with regard to the general result of my labors, but the details

remain a secret with me. The 'Monitor' of 1856 was the

visible part of my system, and its grand features were excluded

from its published drawings and descriptions.
'

' Among Erics-

son' s papei's were found, after his death, a series of autogiaph

pencil-di-awings, showing these concealed features of his '

' Mon-
itor " system as originally conceived. They represent the ideas

of subaquatic attack fii-st presented in the '
' Desti-oyer

'

' in 1878,
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after being withheld from the public gaze by their author for

half a century. These rude sketches will for tlve first time be
made public, in facsimile, in Scrilmer's for Mai'ch.

— Kirk Muni-oe, who has spent many winters among the

Florida Seminoles, in. his article for the March Scribner, de-

scribes the immense turban which is the universal masculine
head-di-ess and disting-uishing badge of that tribe.

— Professor William James of Harvard, in his article on hyp-
notism, entitled "The Hidden Self,"' in the March Scribner,

says, "I know a non-hysterical woman who, in her trances,

knows facts which altogether transcend her possible normal con-

sciousness,— facts about the lives of people whom she never saw
or heard of before. I am well aware of all the fiabilities to

whicli this statement exposes me, and I make it deliberately,

having practically no doubt whatever of its truth. My own im-
pression is that the ti-ance condition is an immensely complex
and fluctuating thing, into the understanding of which vv-e have
hardly begun to peneti-ate, and concerning which any very
sweeping generalization is sure to be premature. A comparative
study of ti'ances and subconscious states is meanwhile of the most
urgent importance for the comprehension of our nature. '

'

— Horace Baker, who studied the subject carefully in Aus-
tralia, will describe '

' The Blackfellow and his Boomerang '
' in

the March Scribner' s. " This curious and unique weapon," he
says, '

' about which so much has been %vi-itten and so little is

really known, is a cixrved piece of wood, slightly convex on one
side, and nearly flat on the other. It is cut from a natural bend
or I'oot of a tree, the hardest and heaviest wood being always
selected, and its curve follows the gi'ain of the wood. Thus it

will vary from a slight curve to nearly a right angle, no two
ever being the same shape. It is about three-eighths of an inch

thick, and from two to tlu-ee inches wide, tapering toward the

ends, n-hich are either round or pointed. The edge is sharpened
all around, and the length varies from fifteen inches to three and
a half feet.

'

'

— The March number of Tlie Chautauquan presents among
other subjects the following :

' 'The Politics of Mediaeval Italy,
'

'

by Professor Philip Van Ness Myers ; 'Tlie Archseological Club
at Rome, '

' by James A Harrison ;
' -Eoman Morals, '

' by Princi-

pal James Donaldson ;
' 'Life in Mediaeval Italy,

'

' by the Rev.
Alfred J. Church; "Torquato Tasso," by Ai-lo Bates; "Traits

of Human Nature," by the Rev. J. M. Buckley; "The Nation-
alization of Industry in Europe," by Franklin H. Giddings;
' 'The Problems in the Physics of Photography, '

' by Professor

Edward L. Nichols ;
' 'Moral Teachings of Science, '

' by Arabella
B. Buckley; "English Politics and Society," by J. Ranken
Towse ;

' 'Karl Marx, '

' by Professor Charles J. Little ;
' 'Trusts,

and How to deal with Them, '

' by George Gunton ;
' 'Pan-Ameri-

can Congi-ess, " by the Hon. W. P. Frye; "The Woman Question
in Germany," by Frau J. Kettler; "Common Sense as to Chris-

tian Science, " by H. M. Dexter.

— Messrs. Ginn & Co. announce to be published in April,

"Elements of Structural and Systematic Botany," for high
schools and elementary college courses, by Douglas Houghton
Campbell, Ph.D., professor of botany in the Indiana University.

It is designed to serve as both a laboratory guide and an outline

of the classification of the vegetable kingdom, based upon the

results of the most recent and reliable authorities. To this end a
number of tjTpical plants have been carefully selected, and these

studied in detail, with full directions for gathering or growing
the specimens as well as for the study of their stx-ucture. This

work is supplemented by a brief diagnosis of the group to which
each plant belong-s, with such descriptions or figures of related

forms as will enable the student to recognize the common forms
likely to be met with, as well as the relationships of the differ-

ent groups of plants. Since the place to begin is the beginning,

and the elements of botany do not consist in the "analysis" of a
certain number of flowering plants, the lower plants are consid-

ered fii-st, and at some length, as a preparation for the study of

the more difficult structure of the ferns and flowering plants.

This featvire is especially commended to the attention of teachei-s

as an aid in their work, as well as an incentive to the study of

these important forms, some knowledge of which is indispensable
to an intelligent comprehension of any scientific classification of

the plant kingdom.

— The Cassell Publishing Company, New York, announce thi-ee

editions of the "Journal of Marie Bashkirtseff. " The one they
first issued at two dollars has been reduced to one dollar and a
half ; there is another in plainer binding at one dollar, and a
third in paper at fifty cents. These editions are printed from
the same plates ; and the two former have the portrait and illus-

trations as in the original two-dollar edition, while the latter

has the portrait only. Nothing has been ' 'suppressed' ' in this

ti-anslation of Mile. Bashkirtseff ' s journal. Mrs. Serrano simply
left out such parts as were uninteresting or trivial. The same
firm also announce a new story by Judge Tourgee, under the
title ' 'Pactolus Prime. '

' "Rliile dealing with a new phase of

the race problem, the author slashes right and left at the pet
follies of the time, and touches a good many people's self-com-

placency, who perhaps have little thought of being hit.

— P. Blakiston, Son, & Co., Philadelphia, will publish next
week a new German-English medical dictionary, by Frederick
Treeves, F.R.C.S., and Mi-. Hugo Lang; "A Manual of the Prac-
tice of Medicine, " by Frederick Taylor, M.D. ; and a text-book
on obstetrics, by Dr. F. Winckel (Munich) , translated by Pro-
fessor Edgar F. Smith of the University of New York.

— Last week's issue of Oarden and Forest contains an inter-

esting view of the entrance to Pere-la-Chaise, the famous Paris-

ian cemetery, and an illusti-ation of a remarkable specimen of

the beautiful blue orchid, Vanda ccendea ; Mr. William Wat-
son of the Royal Gardens at Kew writes of cape heaths ; and the

duty of Congress to our public forests is discussed editorially.

Among the contributors to this number are Professor Budd of

Iowa, Herr Max Leichtlin, Charles A. Dana, and Mrs. Schuyler
Van Rensselaer.

— The following new publications are announced by the J. B.

Lippincott Co. :
' 'A Text-Book of Assaying, '

' for the use of

students, mine managers, assayers, etc., by J. J. Beringer, lec-

turer to the Mining Association of, and public analyst for, the

county of Cornwall ; and S. C. Beringer,— a work that has been
prepared to meet the existing want of a practical ' -handy-book'

'

for the assayer. Aside from a description of those substances

which have a conmiercial value, the work contains shoi-t accounts

of the rarer elements, since they are frequently met with, and
occasionally affect the accuracy of an assay. Under the more
important methods, the results of a series of experiments showing
the effect of varying conditions on the accuracy of an assay are

given. This record will be of great value to students who, learn-

ing any particular process, cannot do better than repeat such a

series of experiments. ' 'Manual of Mythology in Relation to

Greek Art, "by Maxime Collignon, ti-anslated and enlarged by
Jane E. Han-ison, author of ' 'Manual of Ancient Sculpture. '

'

The subject of this work is not jnythology in general, but sti-ictly

mythology as seen in art. Literature is cited, but only in so far

as it throws light upon the conceptions of art. All questions

dealing with the origins of myths and their literai-y variations

are of necessity set aside. A brief summary is fii-st given of the

general principles that govern the formation of types in art ; and
the development of the type of each god or goddess, genius or

hero, is historically considered. The book is intended, in fact,

to supplement, not to supersede, existing handbooks. "Manual
of Ancient Sculpture, '

' by Pierre Paris, formerly member of the

Ecole Fran5aise at Athens; edited and augmented by Jane E.

Harrison, author of "Introductory Studies in Greek Art," etc.

' 'Crime : Its Nature, Causes, Treatment, and Prevention, '

' by
Sanford M. Green, author of "Green's Practice, " etc. Of books

in press, the.fii-m announces ' 'Stanley's Emin Pasha Expedition, '

'

by A. J. Wauters, with maps, thirty-four porti-aits, and illus-

trations; -'Medical Diagnosis, " a guide to the knowledge and
discrimination of disease, by J. M. Da Costa, M.D. ; "A Text-

Book of Clinical Diagnosis: The Chemical, Microscopical, and
Bacteriological Evidence of Disease," ti-anslated from the second'

edition, by James Cagney, with additions by William Stirling,

professor of physiology, Owens College, Manchester: "Lippin-
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cott's New Series of Eeadei's," by Eben H. Davis, superintendent

of schools, Chelsea, Mass. (complete in four books; the third

and fourth readers in press) ;
' 'How to Remember History, '

' a

method of memorizing dates, with a summary of the most im-
portant events of the sixteenth, seventeenth, eighteenth, and
nineteenth centuries, for the use of schools and private students,

by Virginia Conser Shaffer ;
' 'A System of Oral Surgery' ' (fifth

edition, thoroughly revised, with important additions) , being a

ti'eatise on the diseases and surgery of the mouth, jaws, face,

teeth, and associate parts, by James E. Garretson, surgeon in

charge of the Philadelphia Hospital of Oral Surgery, dean of the

Philadelphia Dental College, etc. ; "Chambers's Encyclopaedia,

"

Vol. V. (new edition) , edited and published under the auspices

of W. & R. Cliambers, Edinburgh, and J. B. Lippincott Com-
pany, Philadelphia, to be completed in ten volumes; "Recollec-

tions,
'

' by George W. Childs ; and ' 'Historic Note-Book, '

' by
the Rev. E. Cobham Brewer, Trinity College, Cambridge, author

of "The Reader's Hand-Book," "Dictionary of Phi-ase and
Fable," etc.

LETTERS TO THE EDITOR.

Mock Sun.

The train leaving Albany for Boston, in surmounting the

hills east of the Hudson River, affords the traveller very beau-

tiful views of the wide valley, the river, and a picturesque sky-

line formed by the bold and broken Helderbergs. On the

evening of the 9th this view was enhanced in beauty by a

superb sunset, having seemingly the double glory of two suns

twenty degrees apart. It was not easy to determine the actual

sun, so brilliant were both reality and counterfeit; but the
mock sun, like many pretenders, overdid the thing a little,

and assumed very gorgeous rainbow effects, that are not seen
very near the royal original. It was north of the actual sunset.

The pretender was not, however, the often seen "sun-dog,"'
which is ordinarily a scrap of rainbow color, but it had a
luminous centre of golden refulgence, that was worthy of the
orb of day ; and, when seen by shutting off the sun with a
shade, it made a centre of a brilliant sunset, really holding a
court of its own.

This most attractive phenomenon, with varying changes, all

wonderful, lasted for nearly half an hour, affording, in connec-
tion with the remarkable views, a very unusual unison of

terrestrial and celestial beauty. The change of our point of

view was five or six miles as the train sped on ; but the thin

clouds upon which the colors were so lavishly embroidered
were very far away, not showing perceptible change in position

relative to the sun with that movement of the observer.

The same phenomena were simultaneously observed at Caze-
novia, one hundred and ten miles due west, but there the sun's
rival was seen south of the great luminary.

The next day was clear and fine at Cazenovia, but snowing
at Boston, indicating that the frost crystals that masqueraded

Students' Edition, abridged from the larger work.

ABSOLUTE MEASUREMENTS

ELECTRICITY AND MAGNETISM.

By ANDREW GRAY, M.A., F.R.S.E.,

Professor of Physics in the University of North

Wales.

i6mo, $1.25.

" About a year ago the first volume of what is de-
signed to be a comprehensive treatise on this sub-
ject was published by Messrs. MacniiUan & Co., under
the title of 'The Theory and Practice of Absolute
Measurements in Electricity aud Magnetism/ and
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ever, been represented to me that a smaller work
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—
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welcomed by students and teachers."

—

Manchester
Guardian.

New Edition, 1889.

ELEMENTARY LESSONS

ELECTRICITY AND MAGNETISM.

By SYLVANDS P. THOMPSON,
Principal and Professor of Physics in the Technical

College, Finsbury.
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Tufts College.
"The text-book itself is a model of what an ele-

m,entary work should be. . . . We do not think
that any student of moderate intelligence, who
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understand every word of it, and yet every part of
the complex and manifold phenomena of electricity

i^T^ ic, *-^r^r,*^^A ^f ,-^ this small volume.
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American Whist Illustrated.
By G. W. P. With numerous diagrams.
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ible, with colored edges. 16mo, $1.75.

"American Whist Illustrated^' is a digest of
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Conversations in a Studio.
By "William W. Stokt, author of " Roba di

Eoba," etc. 2 vols., 16mo, S3.50.

Two volumes of fresh, thoughtful, informal con-
versations on a great variety of topics in art, his-

tory, society, and literature.

Dr. Muhlenberg.
Vol. in. of American Religious Leaders.

By Rev. William Wilbekforce Newton.
16mo, gilt top, SI. 25.

An interesting account of the life and effective

work of a leader in the Episcopal Church, and a
saint of the Church Universal.
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II. Prentice's Wilbur Fisk.

"^i^ For sale by all Booksellers. Sent by mail,
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11 EAST SEVENTEENTH ST., NEW YORK.

JUST OUT.

Speech Reading and Articulation
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By A. MELVILLE BELL.

Price, 25 Cents.

Practical Instructions in the Art of Reading

Speech from the Mouth ; and in the Art of

Teaching Articulation to the Deaf.

[This Work—written at the suggestion of Miss
Sarah Fuller, Principal of the Horace Mann School

for the Deaf, Boston, Mass —is, so far as known, the
the first Treatise published on "Speech Reading."]

%* The above work may be obtained, by

order, through any bookseller, or post-free

on receipt of price, from

N. D. C. HODGES,
47 Lafayette Place, New York.

HEAVEN AND HEEE. By Eman-
uel SwEDENBORG. 416 pages, paper cover.
Mailed pre-paid for 14 Cents in stamps by
the American Swedenborg Printing and Pub-
lishing Society, 20 Cooper Union, N. Y. City.

0/d and Rare Books

Back numbers Atlantic. Century, Harper,

and Scribner, 10 cents per copy, other maga-
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A. S. CLARK,
Bookseller,

34 Park Row, New York City.
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,as celestial bodies were moving as storm-centres drift, east-

ward.

Would it not be of interest to learn from correspondents how

far the gay deceiver was seen ? It was so exceptionally striking,

that no person favorably situated could have failed to observe

it, and no one could but be impressed by the beauty of the

.unusual event. L- W. Ledtaed.

Cazenovia, N.T., Feb. 18.

The Fiske Range-Finder.

With reference to the note of Lieut. Casey in your issue of

Jan. 31, 1890, calling attention to an apparent hiatus in the

theory of my range-finder, permit me to say that Lieut. Casey is

«ntirely correct in all his statements and deductions, but that the

instrument does in reality make an autoinatic correction which

has not yet "been publicly described. There are a number of

ways of accomplishing it ; but it does not seem advisable to de-

scribe any of them yet, in view of patent applications now pend-

ing. Bradley A. Fiske, U.S.N.

Norfolk, Va., Feb. 12.

Answers.

49. Influenza.—In reply to the query in Science of Jan.

17, "Has epidemic influenza been known to cross the equa-

torial line?" I beg to append the following: The epidemic of

1836-37, which originated probably in Russia, -'also spread to

the southern hemisphere, and prevailed at Sydney and the Cape

of Good Hope at the same time that it visited the north of

Europe" (C2jclopcedia of 31edicine, Von Ziemssen, ii. p. 533).

Harvey B. Bashore.
"West Fail-view, Penn., Feb. 17.

INDUSTRIAL NOTES.

Improvements in Electric IVIotors.

In Science, o^ Dec. 18, the Crocker-"Wheeler electric motor,

-as applied to pumps and fans, was illustrated and described.

The accompanying engravings show the improved motor as now

manufactured by the Crocker-"Wheeler Company, and also an

improved starting-switch and device for adjusting the speed

and power.

The improved motors contain all the features which, during

several years' experience in the manufacture and operation of a

large number of successful motors, have been found to increase

their strength, economical use of current, general appearance,

and their convenience for starting, stopping, and regulating.

The construction has been improved to permit the use of wire

on the armature two sizes larger than has been possible before,

therefore making the winding much less liable to breakage,

.and enabling it to carry more current without heating. The

^-horse-power motor is made to run at a practically steady speed,

even with the most sudden and heavy changes of load. The

base is made extra heavy, with the centre of gravity low, to

add to the steadiness and solidity of the machine. The bear-

ings are made of the best babbitt metal, the same as on large

steam-engines and other iirst-class machinery, ' this being a

new feature in small motors.

The efficiency of these machines, or the amount of power

that they will furnish from the consumption of a given amount

of electricity, has 'been materially increased. The direction of

rotation is made reversible by simply changing the brush-

holders, and considerable advance is made in the finish of the

machine, the best workmanshiij being bestowed upon every

part.

"With the adjusting-switch in the position shown in Fig. 3,

these motors run at full speed (1,900 revolutions per minute),

and in the position shown in Fig. 3 they run at about half

-speed. The windings are so proportioned that in either case the

pi-oper current flows through, and runs the motors at the

resijective speeds with high efidciency.

The new "K" winding on these machines takes the place of

the lamp frequently used on the top of other motors to vary

the speed. It is a radical improvement in this respect, saving

the current usually wasted on the lamp, and giving a means

of instantly changing the motor's speed by turning the knob

without the use of resistance-boxes or the trouble of unscrew-

ing and removing a lamp. The starting-switch is shown in

Fig. 4.

The arrangement is adapted to running fans, pumps, and all

kinds of machinery that are not subject to extreme variations,

and is superior for these purposes on account of the facilities it

/
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to which a pad of drawing-paper is fastened, and a wooden T-

square and triangles of suitable size. The draughtsman or

architect fastens the piece of paper on which he is working to

his drawing-board by means of thumb-tacks ; but this method

has proved both expensive and annoying in the primary gi'ades of

schools, so the scheme of the pad has been devised. This pad is

slightly glued to the board at each corner, and the sheets com-

<Z^

posing it are torn off one by one as fast as they are used. The

pads are sold separately from the boards, and can be renewed as

often as circumstances require. The T-square is a substantial in-

strument, having a blade fourteen inches long. The head is

adapted for use with the pad, as well as the single sheet, being

unusually thick, so as to allow it to have a hold on the board

when the pad is of full thic :riangles, commonly

called the 45° and 60° triangles, include the standard angles,

90°, 45°, 60°, and 30°.

As a convenience in keeping the several pieces of the set to-

gether, the back of the board is provided with grooved cleats, and
the cross-cleats at the two ends of the board are slotted to receive

the tongue of the T-square, as shown in Fig. 2.

A few sample boards were placed in the schools of Sjiringfield,

Mass. , by way of experiment, tlu'ee years ago, and since that time

their use has spread to such cities as Providence, R.I. ; Hartford,

Comi. ; Harrisburg, Penn. ; Cambridge, Chelsea, Quincy, Brook-
line, Mass.; Pawtucket, R.I. ; and various other places; while
the demand is constantly increasing.

A kit of larger size, called the No. 2 kit, double the size of

the other, and without pads, is also made, intended for the use
of advanced pupils and draughtsmen.

In connection with these instmments, the manufacturers, the

Milton Bradley Company of Springfield, Mass., have just put on
the market a support for models used in drawing (Fig. 3) . It

is so made that it may be attached to the ordinary school-desk,

and removed at pleasure. Now that form-study has become a
legitimate branch of every well-devised school course, there is a
necessity that the pupils' desks shall be properly equipped for

the pursuit of this study, which is equally urgent with the de-

mand that they shall be supplied with conveniences for writing.

The support for drawing-models shown in the illusti-ation can
be readily adjusted, and easily removed from the desk at pleas-

ure. The wooden table on which the models rest, within easy

reach of the pupil sitting at the desk, is supported by a wooden
rod, which passes through a hole in the top of the desk, and also

thi'ough the shelf underneath. A metallic cam attached to the

top of the desk, at the corner opposite the ink-well, holds the rod
and the table at any desired height. The table can quickly be
removed from the rod, and maybe placed in the desk, or collected

with those from the other desks, and kept in a suitable cupboard
when not in use. Tlie rod is then dropped to the level of the

desk-top, so that nothing is seen above the desk.

"You must go ta SSermuda. If
you do not I will not l^e responsi-
liile for the consequences." " But,
iloctoi*, I can alTord neither the
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A New Method of Treating Disease.

HOSPITAL REMEDIES.

.What are they ? There is a new departure in

the treatment of disease. It consists in the

collection of the specifics used by noted special-

ists ofEurope and America, and bringing them
within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indigestion, stomach and liver troubles only,

was obtained and prepared. The treatment of

olher physicians celebrated for curing catarrh

was procured, and so on till these incomparable

cures now include disease of the lungs, kidneys,

female weakness, rheumatism and nervous de-

bility.

This new method of " one remedy for one

disease" must appeal to the common sense of

all sufferers, many of whom have experienced

the ill effects, and thoroughly realize the ab<
surdity of the claims of Patent Medicines which
are guaranteed to cure every ill out of a single

bottle, and the use of which, as statistics prove,
has I uined more stomcKhs than alcohol. A cir-

cular describing these new remedies is sent free

oil receipt of stamp to pay postage by Hospital
Remedy Company, Toronto, Canada, sole pro-
prietors.

ANY OF
Prof. A. MELVILLE BELL'S WORKS
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Elocution — Visible Speech—
Principles of Speech—Faults

of Speech— Phonetics—Line

Writing — World - English,

etc.,

SUPPLIED BY

N. D. C. HODGES,
47 Lafayette Place, N.Y.

FOR SALE.
A first-class water motor, for hydrant pressure of

20 pounds or over.
No experiment; 5,000 in use.
Clean, simple, safe, reliable, economical, and very

desirable. No dii-t, delay, or danger. Always ready;
no repairs. Any one can erect and operate it in
parlor, workshop, or office For price, particulars,
etc., addi-ess "HYDRAULIC," care of Science,
47 Lafayette Place, New York.
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CALENDAR OF SOCIETIES.

Boston Society of Natural History.

Feb. 19.—Samuel Garman, Some Recent
Discoveries in Caves; W. O. Crosby, A
Large Granite Bowlder in Madison, N.H.,
and The OccuiTeuce of Decomposed Granite
in Blandford, Mass.

Publications reci

Jan.

:ived at Editor's

27-Feb. 15.

Astronomical Observatory of Harvard College,
Annals of the. Vol. XXI. Part I. Observations
of the New England Meteorological Society in
the Year 1888. Cambridge, W. H. Wheeler, pr.
105 p. 4°.

Same. Vol. XXII. Meteorological Observa-
tions made on the Summit of Pike's Peak, Colo-
orado. . . January, 1874, to June, 1888. Cam-
bridge, John Wilson & Son. 475 p. 4°.

Ball; R. S Time and Tide, A Romance of the
Moon. London, Society for promoting Christian
Knowledge; New York, E. & J. B. Young & Co.
192 p. 16°. SI.

Bray, U. T. The Evolution of a Life; or, Prom the
Bondage of Superstition to the Freedom of
Reason. Chicago, Holt Publ. Co. 436 .p. 12°.

$2.
CLUTTEKBrcK, W. J. The Skipper in Arctic Seas.

London and New York, Longmans, Green, & Co.
271 p. 12°. $2.26.

Crawley, E. S Elements of Plane and Spherical
Trigonometry. Philadelphia, Lippincott. 1S9 p.

Davis, E. H. The Third Reading-Book. Philadel-
phia, Lippincott. 336 p. 12". 56 cents.

Goodwin, W. W. Syntax of the Moods and Tenses
of the Greek Verb. Boston, Ginn. 4(>4 p. 8°

S215.
Hall, I. F. The Riverside Manual for Teachers.

(Riverside Literature Series, extra No.) Boston
and New York, Houghton, Mifflin, & Co. 16".
15 cents.

Norton, C. L. A Handbook of Florida. Part I.

The Atlantic Coast. New York, Longmans,
Green, & Co. S40 p. 16°. 50 cents.

Physical Training Conference, a Full Report o£ the
Papers and Discussions of the, held in Boston in
November, 1889. Ed. by Isabel C. Barrows
Boston, G. H. Ellis. 135 p. 8°.

Salomons, D. Electric Light Installations and the
Management of Accumulators. New ed. Lon-
don, Whittaker & Co. ; New York, Van Nostrand.
334 p. 12°. S1.50.

ScHENCK, P. S. The Ten Commandments in the
Nineteenth Century. New York and London,
Punk & Wagnalls. 139 p. 12°.

SiCKELS. I. Exercises in Wood-Working, with a
Short Treatise on Wood. New York, Appleton.
158 p. 80.

Thurston, R. H. A Handbook of Engine and Boiler
Trials, and of the Indicator and Prony Brake.
New York, Wiley. 514 p. 8». $5.

Tidy, C. M. The Story of a Tinder-Box. London,
Society for promoting Christian Knowledge;
New York, E. & J. B. YOung & Co. 105 p. 16".
80 cents.

I ha

Philosophical Society, Washington.

Feb. 15.—Gardiner G. Hubbard, An Ac-
i

York.i

count of Stanley's Discoveries in Africa;
C. D. Walcott, A Study in Stmctural Geol-
ogy-

Appalachian Mountain Club, Boston.

Feb. 14.—F. H. Cliapin, Climbs in the
Caiion of the Rio Mancos, Col. : A Visit to

the Homes of the Cliff-Dwellers.

Exchanges.

[Freeof charge to all, if ofsatisfactory character.
N. D. C. Hodges, 47 Lafayette Place, Ne

mber of duplicates of microscopic slides,
mostly botani':al, which I would like 10 e.\change for
oihers not now in my collection. Send list of what you
have to e.vchange and get my list. S. K. Thompson,
New Wilmington, Pa.

Corresp ndence and exchanges solicited with persons
interested in the study of American and Mexican an-
tiquities. L. W. Gunckel, 36 Elm St., New Haven, C

I wish to exchange or purchase well-fixed or hardened
vertebrate < mbrj^os for sectioning. Desire specially rep-
tilian embryos, but will be glad 10 secure any material
that 1 do not possess. Thomas G. Lee. M.D., Histo-
logical Laboratory, Yale University, New Haven, Conn.

Wanted—Books and journals, American or foreign,
relating 10 Photography—exchange or purchase. C. W,
Canfield, 1,321 Broadway, New York.

Wanted.—Marine univalves of the west coast, from U.
S. I'Ue southward, and from Pacific Islands, offered; ex-
change from a general collection. — F. C. Browne, Fram-
ingham, Mass., Box 50.

D. E. Willard, Curator of the Museum, Albion Acad-
emy, Albion. Wis., will answer all his correspondence as
soon as possible. Sickness and death in the family, with
many other matters, have prevented his answering as
promptly as he should have done.

I will give 100 good arrow heads for a fine pair of wild
cattle horns at least two feet long. If you have .-.horter

or other horns write me, and also how many arrow heads
you want for ihem. I will al.so exchange shells, minerals
and arrows. W. F. Lerch, 308 Ea.st 4lh St , Davenport,

A few duplicates of Murex rndix^ M. ramosus, M.
b^andarjs. Cassis ru/a. Harpa ventricosa, Olilia iri-
atjila, O. reticularis, Chlorostonia yunebrale, Cypma
caput serpentis^ C. lynx, Lottici gigantea, Acjnola
patina, Chama spinosa, and some thirty other species,
for exchange for shells not in our collection. List on ap-
plication. — Curator Museum, Polytechnic Society, Lou-
isville, Ky.

Photographs and Stereoscopic views of Aborigines of
any country, and fine landscapes.etc.wanted in exchange
for minerals and fossils. — L. L. Lewis, Copenhagen,
New York.

Droysen's A Ig^meiner Historicher Ha^ci-ailas (Leip-
zig, 1886.) for scientific books - tho-e published in the
International Scientific Series preferred . —James H.
StoUer. Schenectady, N.Y.

Astronomical works and reports wanted in exchange or
to buy. Reports of observations on the planet Neptune
and its satellite specially desired. — Edmund J. Sheri-
dan, B.A., 295 Adelphi St., Brooklyn, N.Y.

I would like to correspond with any person having
Tryon's "Structural and Systematic Cor.chology " to
dispose of. I wish also to obtain State or U.S. Reports
on Geolog5^ Conchology. and Archasology. I will ex-
change classified specimens or pay cash. Also wanted a
copy of MacFarlane's " Geologists' Traveling Hand-Book
and Geological Railway Guide." — D. E. Willard, C
tor of Museum, Albion Academy, Albion, Wis.

Morris's "British Butterflies," Morris's "Nests
Eggs of British Birds," Bree's "Birds of Europe" (all

colored plates), and other natural history, in exchange
for Shakesperiana

;
either books, pamphlets, engravings

or cuttings. — J. D. Bamett, Box 735, Stratford, Canada'

I have Anodonta opalina (Weatherby), and many
other species of shells from the noted Koshkonong Lake
and vicinity, also from Western New York, and fossils
from the Marcellus sha'e of New York, which I would be
glad to exchange for .specimens of scientific value of any
kind. I would also like to correspond with persons inter-
ested in the collection, sale, or exchange of Indian relics.—
D. E. Willard, Albion Academy, Albion, Wis.

Shells and curiosities for marine shells, curiosities Or
minerals address W. F. Lerch, No. 308 East Fourth St.,
Davenport, Iowa.

JOHH HASIDTG3, JOSEPH TSIPP, OHiS. S. LiWEEKCE,

Pres. &= Treas. Vice Pres. k' Secretary.
Gen. MAnager.

m ILLUSTRATIVE
AND ADVeRTISINQ
pURP@SES

CATARRH.
Catarrlial Deafaess—Hay Fever.

A NEW HOME TREATMENT,

Sufferers are not generally aware that these
diseases are contagious, or ihat ihey are due to
the presence of living parasites in the lining
membrane of the nose and eustachian lubes.
Microscopic research, however, has proved this
to be a fact, and the restilt of this discovery is

that a simple remedy has been formulated where-
by calarih, catarrhal deafness and hay fever are
permanently cured in from one to three simple
applications made at home by the patient once
in two weeks.

N.B.—This treatment is not a snuff or an
ointment

; both have been discarded by repu-
table physicians as injurious. A pamphlet ex-
plaining this new treatment is sent free on
receipt of stamp to pay postage, by A. H. Dix-
on cS: Son. 337 and 339 West King Street.
Toronto, Canada.

—

Christian Advocate.

Sufferers from Catarrhal troubles should care-
fully read the above.

" The Week, one of the ablest papers on the con-

tinent." —Descriptive America.

.ENLARGED AND IMPROVED.

THE WEEK:
A Canadian Journal ofPolitics, Literature, Science

and Arts.

PUBLISHED EVERY FRIDAY,

$3.00 per Year. $i.oo for Four Months.

THE WEEK has entered on its SIXTH year of pub-
lication, greatly enlarged and Improved In every re-
spect, rendering it still more wortl y the cordial
support of every one Interested in the maintenance
of a first-class literary Journal.
The independence In politics and criticism which

has characterized THE WEEK ever smoe its flrst
issue will be rigidly maintained ; and unceasing ef-
forts will be made to Improve its literary character
and increase its value and attractiveness as a Jour-
nal for the cultured home. Many new and able
writers are now, or have promised to become, con-
tributors to Its columns, and the constantaim of the
Publisher will be to make THE WEEK fully equal
to the best literary journals in Britain and the Uni-
ted States.

As heretofore. Prof. Goldwin Smith will, from
time to time, contribute articles. London. Paris,
Washington and Montreal letters from accomplished
correspondents will appear at regular intervals.
Special Ottawa Letters will appear during the ses-
sions of Parliament.
THE WEEK In its enlarged form will be the same

size as " Harpers' Weekly,"' and the largest paper
of its clsss on the continent.

SEND FOR FREE SAMPLE COPT.

C. BLACKETT ROBINSON, Publisher,

5 Jordan St., Toronto.

RUPTURE
cured in stipulated time.

NO DELAY FROM WORK. NO OPERATION.
Call or send stamp for circular and reference of those

cured. We have on hand over 300 styles of trusses, from
$1 up, and suspensories of all kinds. Orders filled by
mail or express to any part of the United States.

C. A. M. BURNHAM, M.D.,
138 Clinton Place, New York.

Readers of Science
Corresponding with or visiting Adver

Users "djill confer a greatfavor by mentior.~

ing the paper.
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SCIENCE CLUBBING RATES.

105^ DISCOUNT
We will allow the above discoi;

subscriber to Science who will s

order for periodicals exceeding Sio, count-
ing each at its full price.

Agricultural Science
American Agriculturist ,

American Architect and Building Ne
Imperial edition
Gelatine "
Regular ''

American Garden
American Journal of Philology
American Machinist
American Naturalist-
Andover Review
Atlantic
Babyhood
Bradstreet's

Building (weekly)
Carpentry and Building
Century Magazine
Chautauqua ""

Chri Unic
Cosmopolitan. The

The

Eclectic Magazine
Edinburgh Review
Electrx Age
Electrical World
Electrician and Electrical Engineer
Electrical Review
Engineering and Mining Journal
English Illustrated Magazine
Forest and Stream
Forum. 1 he
Garden and Forest
Harper's Bazar
Harper's Magazine
Harper's Weekly
Harper's Younf People
Illustrated London News (Amer, reprint).

Independent, i he
Iron Age (weekly)
Journal of Philology (Eng.)
Judge
L'Art
Life.
Lippincott's Magazine
Littell's Living Age
London Quarterly
Macmillan's Magazine
Magazine of American History.
Medical and Surgical Journal.
Mechanical Engineer
Metalworker
Microscope, The
Nature
North American Review
Outing
Overland Monthly
Political Science Quarterly
Popular Science Monthly
Popular Science News
Portfolio, The ,

Practitioner
Public Opinion
Puck
Puck (German)
Quarterly Review (London)
Queries
St. Nicholas
Scientific American

Supplement
Architect and Builders' editic

Scribner's Magazine
,

Te.xas Siftings
Trained Nurse

J. GRUNOW
sth Avenue, Ne
Established 1852.

Microscope Stands,

Oil Immersion Object-

ives and Abbe Con-

densers for Bacteria

and Histological work,

of Objectives, Camera

Lucida and other ac-

cessory apparatus.

6.30
5.80
7.80

Readers of Science
Corresponding with or visiting Advertisen

will confer a great favor by mentioning the paper.

LIFE-LORE:
A MONTHLY MAGAZINE OF POPULAR BIOLOGY.

The Siibjfct-Matter is LIFE-Life in all itsfor7ns,

plant and animal^ from the * lowest " to the *' high-

est^'' recent and extinct. The engravings and letter-

press are beautifully produced.

Published by

/. MAWER, at Essex Hall, Essex Stret

Strand, London, W.C.

Pos^f^©e for twelve months for 51. So, prepaid.

NOTICES OF THE PRESS..

" We expect it will become fue of our most Im-
portant magazlues."—ifah/a-r Courier.

"We predict a career for Life-Lore worthy of its

h'gh tims and the ability it displays.'"— C't7;2en.

"It Is handsomely printed ; the engravings are well
execuledj and the matter is excellent."—S^ncfard.
" A model of what a popular soienliflc magazine

should, ba . . . gives signs of vigor and ttaylng
power."—jCi^erarz/ World.

'^Exceedingly well got up. Tbe letterpress and
illustrations are in the best style of printer's and
wood engravers s.vi.^^~ Boston Guardian.
"Bears e\idence that it means to be sound, as the

first numter undoubtedly is. . . We wish this con-
scientious venture success."

—

Bazaar. Exchange c&
Jldart.

''A decided advarce upon the too often unscien-
tific popular Journals ot i s class. . . . We have
nothing but praise for this conscientious attempt."
—Staffordshire Advertiser.

"Life-Lore is the lellcitous tlile of a new monthly
magazine of natural history which seems admirably
calculated to fill up a gap in our serial literature.
. . . . Kepleie witb intelligible instruction."—
Newcastle Daily Journal.

"The first volume, which is before ue, contains
excellent papers and illustrations."— Grap/u'c.

"Whilst far eclipsing its on© English rival In the
matter of beauty of type, illustration, ana paper, and
popularity of treatment. It Is marked editorially by
an unusually strong Qr\i>."— Bayswater Chronicle.

Wants.

A TEMPORARY BINDER
for Science is now ready, and will be mailed
postpaid on receipt of

i
rice.

Half Morocco - 7^ cents.

This binder is strong, durable and

elegant, has gilt side-title, and allows

the opening of the pages perfectly

flat. Any number can be taken out

or replaced without disturbing the

others, and the papers are not muti-

lated for sub^eque^t permanent bind

ing. Filed in this binder, Science is

always convenient for reference.

N. D. C. HODGES,
47 Lafayette Place, New York.

DO YOU INTEND TO BUILD?
We offer an Atlas of Sensible L.o-\v Cost

Houses, a portfilio UsU inchep, containing
liandsonie illustrations, floor plans, and full
detcriptions of this popular design, and fifty-four
other:-, ranging in cost from $800 to S7,200. This
specimen design is for a cottage with seven rooms,
and c- sting $1,100. It ccmbines beauty and comfort,
has two large porche^', and is a popular and practi-
cal workii g detigu, ha\ Ing been buiit sevei'al limes
for Its estimated cott.
No matter what style of a house you may intend to

build, it will tay you to have this look.
We will send this Atla", postpaid, on receipt of

prlcp. .$1 _y. u. C. Hodges. J? Lafayttte Place, New
York.

Ajiy persoft seeking a f>osition for -which he is quali-
fied dy his scientific atfainmen^s, or any person seeking
some one io fill a position of this character^ be it thai
0/a teacher 0/science^ che?nist, draughtsman, or what
not. may have the ' Want'' inserted under this head
FREE OF COST, if he satisfies the piibiisher 0/ the suit-

able character 0/ his application. Anyperson seeking
information 07t any scientific question^ the address of
any scientific man^ or -who can in any way use this col-

umn for a purpose consonant luith the nature of the
paper^ is cordially invited to do so.

WANTED—Hall's works on Palaeontol-
ogy, and other works giving plates

which show fossils of the Niagara Epoch.
Address M. D. Sullivan, St. Ignatius Col-
lege, Chicago, 111.

WANTED—Set of Encyclopedia Britannica,
Scribner's edition, at a discount. R. T. Rob-

inson. .50 Pemberton St., North Cambridge, Mass.

IS THERE any device at present in use for
grooming horses by electric power ? Is

there any power machine for cutting heavy
cloth in clothing manufactories, carpet
houses, etc.? Any reader having informa-
tion on these points would confer a favor by
addressing Mills, care of SciEXCE.

WANTED.—In the Peekskill Military
Academy for Sept., 1890, an instructor

in chemistry, physics and mathematics. Ad-
dress, with full particulars, J. N. Tilden,
Peekskill, N. Y.

A YOUNG MAN desires, about the 1st of
July, a position as laboratory assist-

ant, or as instructor in chemistry, physics,
and lesser mathematics. References as to
ability and character. 44 P.M. A. Address
R. L. Porter, Penn. Mil. Acad., Chester,
Pa.

PRACTICAL CHEMIST, with 10 years'
experience in superintending manufac-

ture of oil of vitrol, fertilizers, acetic acid,
wood alcohol, etc., is open to an engagement.
Bestre fereuces. P. 0. Box 43, Edgewater,
Bergen Co., N. .J.

AN M. S. GRADUATE of the University
of Illinois is open for an engagement as

teacher of the Natural Sciences. Biology a
specialty, in an Academy, Institute, or High
School. Three years' experience. Is a prac-
tical assayer and chemist. Good references.
Address G. C, care Sceenoe.

WANTED.—A position in an Acadimy,
Normal or High School, as teacher of

the Natuial Sciences and Modern Languages.
Latin taught in addition if neces=ary. Address
G., Box 441, Ilani-ver. N.H.

A YOUNO SCOTCHMAN desires an ap-

pointment in America. Three years in

English Government Office. Good references.

Address "Jack" care J. Lawson & Coy, 17
Princes St., Aberdeen, Scotland.

I
WILL ASSIST in photographic or optical

laboratory in n. turn for experience and con-
venience of ptrfecting oiiginal appliances. Ad-
dress E. C. Owen, c. re of Gibson & Simpson,

gi Adelaide Street East, Toronto, Canada.

WANTED,—To correspond with concholo-

gists in America, especially in California,

with a view to txchange. Many British land,

fresh water, and marine duplicates ; some for-

eign. Address Jlrs. FALLOON, Long Ashton
Vicarage, Bristol, England.

AYOUNG MAN can have lucrative engage-
ment, not only a fixed salary, but accord-

ing to his work accomplished in travelling for

SciENXE. A personal interview invited.

N. D. C. HODGES,
47 Lafayette Place, New York.
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Sprague £lectric Railway and Motor Company.

Lightest Weight Consistent witii-

Highest Efficiency,

SIIVIPLE IN CONSTRUCTION. r

Not Liable to get out of Order-

Bearings Self Oiling.

NON-SPARKING IN OPERATION.

Commutator Wear Reduced

to a Minimum.

16 and 18 BROAD STREET, NEW YORK.

"D. & J. "aIderson'S"
Celebrated SCOTCH ZEPHYRS.

CHECKS, STRIPES. PLAIDS, and BOU-

RETTE EFFECTS.

§pecial novelty n'ill be found in
our spriiijs^ coiorings and deisigns.
TIiU fabric is un^iurpassed for La-
dies' and riiildreii's wear.

"FRERES KOECHLIN'S"
PRINTED SATEENS.

Jdwoidwciii c\J l^tfo <5t.

NEW YORK.

SPRING STYLES
IN DRESS GOODS.

Novelties in Wool Cress Fabrics are now

ready. Bouclette Plaids and Mixtures with

plain goods to match; Cheviot and Tweed Suit-

ings in irregular checks and stripes; Cameletta,

a new twilled fabric in street shades, made for

combination with fancy cloths in various novel

devices, These gotds will be found very reason-

able in price.

JAMES McCREERY & CO.

BROADWAY AND ELEVENTH STREET,

NEW YORK.

I
Opportunity. Geo. A. Scott, S42 Broadway, N. Y.

ESTERBROOK'S
STEEL PENS.

OF SUPERIOR AND STANDARD QUALITY.

Leading Nos.: 048, 14, 130, 135, 239, 333
ITor Sale bij all Stationers.

THE ESTERBROOK STEEL PEN GO.,

Works : Camden, N. J. -^6 Jolin St.. Sew York.

PHYSICAL, ELECTRICAL

AND CHEMICAL

APPARATUS
Of High Grade.

FOR !!>CHOOL,g AND COLLEGES.
Send fok List of Catalogues.

QUEEN & CO., PMladelphia.

MINERALS.
Cabinet Specimens and Collections.

Our stock is very complete in fine specimens for
the connoisseur, as well as cheaper specimens for the
student and amateur. Complete Catalogue Free.

GEO. L,. ENai/ISH &: CO.,
Dealers in Iflinei'als,

1512 Chestnut Street, Philadelphia, Pa.

yi/Sr PUBLISHED.

POPULAR MANUAL OF VISIBLE SPEECH AND

VOCAL PHYSIOLOGY.

1 Schools. Price 50 cents.For U5e in Colleges and Ni

Sent free by post by

N. D. C. HODGES, 47 Lafayette PI;
, New York.

If you have 1100, 81.000 or §1,000,000
for wliich you are seeking for a profitable

investment, -write to James W. Greeis^,
West Superior, Wis.

Inquiry costs nothing. Reference by per-

mission to The Editor of Science.

Readers of Science

Corresponding with or visiting Advertisers,

will Ci nfer a greatfavor by mentioning this paper.

THE

,]dl Te

COMPANY.
98 MILK ST,, BOSTON, MASS,

Tbis Company owns the Letters
Patent granted to Alexander Gra-
ham Bell, Blarch 7th, 1876, Xo.
174,465, and January 30, 1877,
No. 1§6,787.
The Transmission of Speech by

all known forms of ULECTRIC
SPEAKING TELEPHONES in-
fringes the right secured to this
Company by the above patents, and
renders each individual userof tel-
ephones, not furnished by it or its

licensees, responsible for such un-
lawful use, and all the conse-
quences thereof and liable to suit
therefor.

H. Wiinderlicli & Co.,

868 BROADWAY,
NEW \ORK,

Invite special attention to their latest

importations of Modem Etchings, En-

gravings, Brown's Carbon Photographs

and Watercolor Paintings, also to their

large collection of Rare English Mezzo-
lints, Fancy Subjects by Bartolozzi,

old Line Engravings, and Original

Works by Rembrandt, Durer, and other

old masters.

CHANCE FOR ALL
To Enjoy a Cup of Perfect
Tea- A TRIAL ORDER oi'.%
pounda of Fine Tea, either Oolong- Ja-
pan, Imperial, Gunpowder, Young Hy-
son, Mixed. Englisii Breakfast or Suti
Sun Chop, sent oy mail on receipt of
S3.00. Be particular and state whai kind
of Tea you want. Greatest inducement
e\ er oft\ red to get orders for our cele-

brated Teas, Coffees and Baitine Powder. For full particu-
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A WEEKLY NEWSPAPER OF ALL THE ARTS AND SCIENCES.

Eighth Yeae.
Vol. XV. No. 369.

NEW YORK, February 28, 1890.
Single Copies, Ten Cents.

$3.50 Per Year, in Advance.

A^NEW SYSTEM OF FIRE-PROOF FLOOR-CONSTRUCTION. mortar composed chiefly of Portland cement. Its exact com-

The Guastavino Fire-proof Construction Company of this position is a secret: but it adheres so closely to the tile, and^i.s

city is now introducing a new system of fire-proof floor -con- so firm and solid when it has fully hardened, that its strength

struction, which j has many features of superiority to the is about equal to that of the tile itself, and the whole arch is

TILE ARCHES IN NEW PUBLIC LIBRARY BUILDING, BOSTON.

ordinary system, and is especially valuable in that it reduces

the cost of a fire-proof floor by nearly one-third.

The general features of the construction, as described in the

Engineering News, are the use, to form the arches, of a hard,

practically a monolithic mass, showing no tendency to separate

at the joints more than at any other point.

These tile arches are built in spans of five feet and upward,

and either as plain cylindrical arches or as dome arches, as

A NEW SYSTEM OF FIRE-PROOF FLO0R-CO."^SrRUC TION, ARION CLUB BUILDING.

well-burnt clay tile, about one inch thick, six inches wide,

and twelve inches long, laid flat, with the several courses

breaking joints. A very light centring is used, and the first

layer of tiles is laid with a quick-setting mortar, composed

princiiDally or plaster-of-Paris. The other layers are laid in a

shown in the perspective view. The weight of the tiles is

about one hundred pounds per cubic foot: hence an arch built

of three layers of tile, which may be iiscd for spans as great as

twelve feet, will weigh about thirty -five to forty pounds per

square foot, or but little more than half the weight of the brick
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arches as ordinarily constructed. The principal saving, how-
ever, is in the reduced number of beams used, owing to the con-

siderably greater span which may be made with the tile arch.

The prices for the work vary, of course, with the span and
number of courses, and also with the location and size of the

building under contract.

The system is by no means an experimental one, as a large

number of buildings have already been erected with it, and
many others are in process of construction. Among notable

buildings in and near New York City, employing this method,

are the Mount Sinai Hospital, the Young Women's Christian

Association building, the Plaza Hotel, and the two new Edison

Electric Illuminating Company's buildings. The new Public

Library building at Boston is also being built by the system,

and some of the domed arches under construction are shown in

the accompanying engraving, made from a photograph. The
other engraving shows the arches in the Arion Club building at

Fifty-ninth Street and Park Avenue. In the Arion Club building

the arches are seventeen feet span. In the Young Women's
Christian Association building there are some arches of twenty-

nine feet span. The company is now erecting a building at

Fifty-seventh Street and Eleventh Avenue in this city, which
will have an arch of forty feet span for the roof.

With these tile arches, some very fine architectural effects are

foundation. At Secunderabad, in presence of the garrison and a
crowd of European and native spectators, he lately made an
ascent in his patent asbestos balloon. The inflation was effected
by the burning of methylated spirit inside the balloon, which was
held in place by twenty-five soldiers of the Bedford regiment
until the word to let go was given. After rising to a consider-
able height, the aeronaut descended by means of his parachute.
The spot where the ascent was made is over two thousand feet
above the level of the sea, and the achievement was all the more
remarkable because of the sultry climate and the great rarity of
the air.

HEAT AND VENTILATION.

To every man, woman, and child in this country this is an
important and interesting subject. Science has made more prog-
ress in almost every other direction than in this, and naturally
all improvements in heating and ventilating are carefully ex-
amined. The Hon. Hugh O'Brien, ex-mayor of Boston, at a
public meeting and in addi-essing the mayors of New England,
said, ' 'In my judgment, there cannot he found in the city of
Boston one single public building which could be considered as
properly ventilated, and I would strongly recommend a fair and
careful consideration of the Timby system of ventilating. '

'

This Timby system is now attracting universal attention.

THE TIMBY SYSTEM OF HEATING AND VENTILATING.

possible. Where it is desired to leave the sofBt of the arch

exposed, a special flanged tile can be used which shows no
joints when laid. Where desired, also, enamelled tiles can be
used for the soffit, of such color as the architect may desire.

The great points of excellence claimed for this type of con-

struction, however, are cheapness and great strength. In the

construction of the Boston Public Library building, a heavy
iron column fell from a derrick, and went end first through one
of these arches. The arch, however, was not shattered by the

blow, but remained solid and unharmed except for the hole

broken out where the column went through. This system of

construction has been in use in Spain for a number of years,

and some notable buildings have been erected by it. One which
should interest factory-builders in this country is a one thou-

sand loom silk-mill at Barcelona, 371 feet by 330 feet in size.

The weaving-room occupies the whole of one floor, and its

arched ceiling is supported by 336 iron columns.

WAE-BALLOONS.

It has hitherto been generally believed that the Montgolfier

or hot-air balloon cannot be used in tropical climates. If this

were true, ballooning for war purposes would of coui-se be im-
possible in places where coal-gas could not be obtained. We
learn from the London Times that Mr. Percival Spencer, who has
been making a series of interesting balloon expei'iments in Cen-
tral India, has succeeded in showing that the theory is without

especially in New England, and we are gi-atified^o be able'to

present to our readers the plan given hei-ewith, showing the

manner in which this system is introduced. It is applied here

as a street system, pure heated air being inti-oduced into all the

houses on a line of street from a centi'ally located plant, precisely

as gas and water are inti-oduced. Pure fresh air is received

through a pipe at an elevation above the sun-ounding houses, and
this air is driven by a fan through a conduit, and over pipes

filled with hot water, at such a pressure as admits of its being

distributed into all the apartments of any house on the line.

This heat being regulated by a register in the various rooms, the

temperature can be secured as desired. Not only can this be ac-

complished, but, when so desired, the air can be cooled; so that

in Southern climes, or during heated terms, each house on the

route can be made perfectly comfortable. So much for the street

or city system.

When required for a single building, say a schoolhouse, church,

or hospital, the plant can be placed in the basement, and the fresh

air brought from above, driven in the same manner into all the

rooms, heated or cooled as desired. When necessary, a disin-

fectant can be used, and a block of houses, a street, or city

thoroughly fumigated in a few minutes. The adoption of the

Timby system for our schoolhouses will insure to every scholar

the amount of fresh air changed as required, which at present is

the crying want of our educational system.

With the great progress in cooking by gas, it is not uirreason-

able to suppose that eventually the demand for fuel for use in
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our dwelling-houses will be entirely done away with. Already,

within a few months past, companies have been formed, for the

purpose of introducing this important and necessary invention,

in Washington, D.C., Boston, Mass., and Portland, Me ; and
others are in process of organization in Providence, R. I. , New
York City, and Hartford, Conn. Parties wishing information

on the subject can addi-ess the secretary of the New England
Heating and Ventilating Company, 85 Water Street, Boston,

AN ELECTRICAL DIAMOND-DRILL.
The electric motor is rapidly winning an important place for

itself in mining operations. Already there are electric coal-

cutting machines, electric hoists, electric mine locomotives,

and electric drills, some of which have been described and
illustrated in these columns. One of the latest devices in this

AN ELECTRICAL DIAMOND-DRILL.

line, the Sullivan electric diamond-drill, operated by a
Thomson-Houston motor, is shown in the accompanying illus-

tration. In the form shown, the drill is intended mainly for

prospecting, though of course it is equally well adapted to
underground work. One of the difficulties heretofore encoun-
tered in using diamond-drills in underground work, as
well as in prospecting where the ground is rough or moun-
tainous, has been that of getting power to operate the machine.
By the use of electric power, however, this difficulty is entirely

overcome. The dynamo may be located at any convenient
point, and the current transmitted to the drill by insulated
wire in the usual manner.

This machine is compact, occupies but little space, and may
be operated by any intelligent workman. It will drill a hole
to a depth of three hundred feet, and in any direction, the
drill being fed forward by a friction feeding device at a speed
proportioned to the hardness of the material operated upon.
The machine is manufactured by the Diamond Prospecting
Company of Chicago.

THE ELECTRIC-LIGHT CONVENTION.
The eleventh convention of the National Electric-Light As-

sociation was held at Kansas City, Mo., on Feb. 11 to 14, the
sessions being held in the Coates Opera House. When the con-
vention was called to order by the president, E. R. Weeks, there
were about one hundred and fifty members and guests present,,

the attendance increasing to three hundred before the convention
ended. After an addi-ess of welcome by the mayor of Kansas
City, President Weeks briefly reviewed the growth of the associa-
tion, and outlined the programme arranged by the executive
pommittee. The rest of the session was taken up by routine
business.

On the 12th the committee on the abolition of duty on copper
presented its report, and recommended that all members place
themselves in communication with their respective members of
Congress, with the view of securing the removal of the duty on^

copper. The committee on standardizing potentials on electric-

street-railways and that on harmonizing insurance and electrical
interests presented reports, which were^ full of interest, and
evoked considerable discussion. The papers read at this session
were one on central-station constniction, by C. J. H. Woodbury,
and one on the history and theory of the steam-engine, by F. E.
Sickel.

On Thursday the 13th, after the reading of communications
and action thereon, George E. Palmer read a paper on the eco-
nomic generation of steam, written by George H. Babcock.
After this and the papers of the previous session had been dis-
cussed and commented on by the members, a paper entitled ' 'A
Recent Edison Central Station and the Results thus far obtained'

'

was read by C. J. Field. This paper brought out a long and in-
teresting discussion. T. Carpenter Smith followed with a paper
on a universal system of central-station accounts. At the after-
noon session the following papers were read and discussed : ' 'The
Cost of the Products of Central Stations," by A. J. DeCamp;
' 'Nine Years with the Arc-Lamp, " by M. D. Laws ;

' 'Arc-Light
Carbons, "by E. F. Peck ;

' 'How our Paths may be Paths of
Peace," by H. W. Pope; and "Safety and Safety Devices in
Electrical Installations," by Professor Elihu Thomson The
report of the committee on data was then received, and a resolu-
tion adopted petitioning Congress to authorize and direct the
superintendent of the census to collect certain data in relation to
the electi-ical industry in addition to that already provided for
by law, and asking for a special appropriation of fifty thousand
dollars to caiTy on the work.

On Friday, the last day of the convention, the following papers
were read and discussed :

' 'Electricity as applied to Street-Rail-
ways, " by F. J. Sprague ;

' 'Prodigality in Economy, " by C. C_
Haskins ;

' 'Line Insulation from the Standpoint of Practical Ex-
perience, " by C. A. Harber ; and ' 'How to locate Grounds on
Arc-Light Circuits," by J. E. Lockwood. At the afternoon
session, after an exhibition of and address upon the phonograph
and gi-aphophone, by E. H. Jolmson, committees were appointed
on the revise of the by-laws and constitution of the association^
on underground conduits and conductors, and on the relations
between parent companies and sub-companies.

The officers for the ensuing year are as follows : president, M,
J. Pen-y of Providence, R.I. ; first vice-president, E. A Maher,
Albany, N.Y. ; second vice-president, C. L. Edgar, Boston; ex-
ecutive committee, C. R. Huntly (Buffalo, N.Y.), chairman, E.
R. Weeks (Kansas City) , James E. English (New Haven.-
Conn.), J. J. Burleigh (Camden, N.J.), M. D. Law (Philadel-
phia), M. J. Francisco (Rutland, Vt.), A F. Mason (Boston),

J. A. Seely (New York), H. K. Thurber (New York). The
semi-annual meeting next August will be held at Cape May^.
N.J.

During the four days of the convention there was an extensive"

collection of electric apparatus on exhibition in Casino Hall, near
the headquarters of the association. The hall was brilliantlv

illuminated by both arc and incandescent lights, and the attend-
ance was good. Electric motors of various sizes were exhibited

by the Sprague, the Crocker-Wheeler, and the C. & C. motor
companies of this city, the Elektron Company of Brooklyn, the-

Detroit Motor Company of Detroit, the Baxter Company of Bal-



I40 SCIENCE. [Vol. XV. No. 369

timore, the Eddy Company of Windsor, Conn. , the Jenney Com-
pany of Indianapolis, and the Rockford Electric Company.
Wires for electrical uses were showTi by the New York Insulated

Wire Company, the Edison Machine Company, the Electrical

Supply Company of Chicago, the India-Rubber and Gutta-Percha

Company and the Bishop Gutta-Peroha Company, the Ansonia

Brass and Copper Company, and the Okonite Company. There

was also a fine display of Grimshaw wire. Carbons were ex-

hibited by the Standard and the National carbon companies of

Cleveland, conduits for inside electric wiring were shown by

the Interior Conduit and Insulation Company of this city, and an

interesting exhibit of the new Edison-Lalande batteries was

made by the Edison Manufacturing Company of Newark. The
elements of this new battery are zinc, a caustic-potash solution,

and oxide of copper, the latter being made up in the form of a

plate and clamped in a copper frame. Tlie zinc plates are sus-

pended from a binding-post resting on the cover and hanging on

either side of the oxide plate. The caustic potash is furnished in

shape of sticks, two sticks accompanying each cell. These sticks

are placed on either side of the zinc, and the cell is filled with

water within an inch of the top, a thin layer of oil being then

poured over the top of the water in order to prevent foi^mation of

creeping salts. The internal resistance of the cell is only . 035

of an ohm. The electro-motive force on open circuit is about

one volt, .8 of a volt on light closed-circuit work, and about .7

.of a volt on heavy closed-circuit work.

THE FISHERIES OF NEW ZEALAND.

The colony of New Zealand is now celebrating its jubilee—
the jubilee of its separation from the ^parent colony of New
South Wales — by a series of demonstrations at Auckland, its

chief northern town, and by an intercolonial exhibition at

Dunedin, the southern metropolis. The latter town is barely

forty-two years old, its first settlers having landed from Scot-

land in March, 1848. It is therefore all the more remarkable

to find it now holding an exhibition which, alike by its size,

excellence of character, and the illustrative nature of its

exhibits, is attracting attention throughout Australasia and

Polynesia.

The island colony has hitherto developed only two of her

.natural sources of wealth; namely, her mines and her agricul-

ture (including pastoral resources under this head) . Both, but

especially the former, are still capable of great extension and

improvement. The third great source to which we desire to

draw attention at present is that of her fisheries. These are

still almost totally undeveloped, but in time to come they will

certainly occupy a very important position. In the Dunedin

exhibition there is a very fine display of the mineral, agricul-

tural, and pastoral wealth of the colony, while the fisheries

are almost unrepresented. There are no doubt many hundreds

of individuals dependent on the industry for their daily bread

;

but, while the amount of capital invested in agriculture and

mines amounts to millions of dollars, that engaged in the

fisheries can only be counted by thousands. The promoters of

the exhibition obtained almost no response from those occupied

in the fishing industry, few of them being able, or finding it

to their advantage, to figure as exhibiters. As population

increases and means of transit are]improved, this state of affairs

gives promise of being altered.

A glance at a map of Australasia shows, that while Australia

has a great area of land as compared to her coast-line. New
Zealand, on the other hand, reverses these conditions. Her
coast-line extends to about 5,300 miles, and is indented by

numerous deep bays, fiords, and estuaries. At all seasons of

the year the seas round her coasts literally swarm with fish,

most of them of excellent quality, and many very suitable

for canning or curing. In past days New Zealand was noted

for her whale and seal fisheries, and American vessels reaped a

very considerable share of the maritime harvest ; but indiscrim-

inate fishing has nearly exterminated these animals in the

local waters, and the enterprise now rarely proves remunerative.

Hitherto very little organized effort has been put forth to

develop the fishing industry; but very recently the freezing of

fish for the Melbourne and Sydney markets, and the sending

over of fresh fish in ice, are both being tried with great promise

of success. The appliances in use are still very primitive,

small open boats with seine fishing-nets being used in most
parts. Only in a few localities are there trawlers or well-boats.

Therefore the fishing is limited to inshore work, and is largely

conditioned by the weather. Very little is known of the ocean-

currents and of their variations of temperature
;
yet, from what

little has hitherto been learned of the distribution of the

various species of fish, the latter seems to depend to a con-

siderable extent upon the former. Still less is known as to the

development and life-history of the fish themselves. When it

is remembered that important questions of this nature have

only of very late years received attention from the scientific

men and the governments of the oldest and wealthiest countries,

it is not to be wondered at if the government of one of the

youngest communities of the world has not yet found time or

means to do any thing in this direction. The Marine Depart-

ment has done a little, by way of commencement, in obtaining

regular records from the lighthouse-keepers round the coast;

but as none of these men are trained observers, and many of

them are totally ignorant of the subject, the results, except in

a few instances, have not been satisfactory.

The trade returns of the colony give no information as to the

value of the fish taken for home consumption, but the export

and import returns show that the local supply is still barely

equal to the demand. During the six years ending 1885, the

colony imported fish (dried, pickled, salted, potted, and pre-

served) to the value of £253,000, on which the government

levied £31,887 as duty. During the same period the export

only reached £8,031. In 1888 the imports were as follows:

dried, pickled, and salted fish, to the value of £6,006, chiefly

from Great Britain; and potted and preserved fish, to the

value of £22,361, from Great Britain and the west coast of the

United States. On these two items the government realized a

duty of £6,063. The value of fish exported during 1888 was

£7,450. This is exclusive of the oyster-fishery returns. The

export of these moUusks in 1888 was valued at £11,927.

These figures show that the outside trade in fish is still in its

infancy, and is capable of immense extension. The number of

species of marine fish already described as occurring in the

coastal waters of New Zealand is close on two hundred ; and of

this number, over thirty are used as food, and appear in

the markets. Many are locally called by names familiar to the

settlers who emigrated from Britain, as, for example, cod,

haddock, perch, etc. ; and the general facies of the fishes of New
Zealand is similar to that of the northern hemisphere. More

than one-half of the described species are peculiar to the New
Zealand seas, but a large percentage, including many pelagic

forms, are common to Australasian waters.

One of the most valuable and abundant food-fishes of the

colony is the hapuka or groper {Oligoms gigas) , which is taken

with bait all round the coast in from twenty to fifty fathoms.

It is a big heavy fish, sometimes nearly six feet long, and

varying in weight from forty to one hundred and twenty

pounds. Its flesh is very solid and rather coarse, but admirably

adapted for curing.

The kahawai {Ani-pis salar) is another abundant fish, espe-

cially in the northern portion of the colony. It appears to be

migratory, swarming in the warmer seas during the summer
months, but avoiding the cold southerly current which washes

the southern and south-eastern coasts of the South Island. It

is a handsome fish, somewhat resembling a small salmon in

appearance, and running from two to seven pounds in weight.

It is a capital fish for sport, and takes the fly or spoon-bait

readily. The Maoris used to catch it by a bit of pawa-shell

(Haliotis iris), the bright iridescent hues of which, when
drawn rapidly through the water, gave the appearance of a fish

swimming quickly. The writer has caught it in the Bay of

Islands with such a bait, towing behind a yacht which was

scudding along in a half-gale at twelve knots an hour. The
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kahawai appears very commonly in the markets, but its flesh

is rather dry.

The snapper (Pagrus unicolor) is also very abundant, and is

one of the best edible fishes in these seas. It is taken up to

thirty inches in length, and, though commonly from five to ten

pounds, is not infrequently twenty-five pounds in weight. It

may be taken by bait, and is a grand fish for sport, but it is

commonly caught in seine-nets, in which enormous hauls,

weighing several tons, are sometimes taken. Two species of

Latris, known respectively as trumpeter and moki, are common
round the coast. The first is always taken by bait, and the

latter only by seine-nets or trawls. They are deep and com-

pressed in form, and range up to twenty or thirty pounds in

weight, though often brought to market when only weighing

two or three pounds. They are two of the best curing fishes in

the colony.

The fish most valued for its gastronomic qualities is the frost-

flsh (Lepidopiis caudaius) , which is very similar to if not

identical with an Atlantic species. Indeed, it is one of the

most remarkable features of the fish fauna of the south tem-

perate zone that it resembles in general features that of the

north temperate zone, from which it is separated by a totally

dissimilar tropical fauna. The frost-fish is a long, narrow,

silvery fish, which is apparently never taken either in nets or

by bait, but gets stranded on sandy beaches, especially after

cold frosty nights : hence its popular name. Numerous theories

have been advanced as to the cause of its coming ashore, but

no satisfactory explanation has vet been given. Numerous
papers on the subject are to be found in the volumes of the

' 'New Zealand Institute Transactions' ' and in the New Zealand

Journal of Science, but the subject has not been cleared up. The

fish commands a ready sale at a high price, — often as much as

half a crown per pound,—and hence is never cured.

Another important pelagic species is the voracious barracouta

{Thyrsites atun) , which appears in enormous shoals about

October, and remains on the coast for seven or eight months.

It is a common South-East Australian and Tasmanian fish.

It is a long narrow fish, bluish-white in color, usually from
thirty to thirty-six inches in length, and weighing five or six

pounds. It flashes through the water like a knife, and, though

it takes bait readily, is not a pleasant creature to hook, as its

formidable teeth will cut through any line. Sometimes when
half a dozen lines are out from a boat for cod, a barracouta

will seize one of the hooks, and, dashing off at a great pace,

will in half a minute kink all the lines into an almost inextri-

cable tangle. The usual mode of capture is very simple and
interesting. The writer sat on the cliffs at Otago Heads on

a summer's morning, watching the fishermen in the still water

down below filling their boats. The bait used consists of a

piece of red-cedar wood with a bent nail driven through it near

one end. This is fastened to a couple of feet of stout cord,

whicb again is attached to the end of a short strong rod. As
soon as a shoal is observed to be passing, the oars are unshipped,

and each of the two men in the boat, seizing his rod, begins to

whisk it round and round in the water. The fish dash at the

bait, and are rapidly jerked into the boat, several being often

caught in the space of a minute. In perhaps two or three

minutes the shoal is past, and the boat is again pulled about
till another shoal is met with. The flesh of the barracouta is

firm and white. It is especially palatable when smoked, and
in this state is exported to a considerable extent to New South
Wales and Victoria.

The only true cod (Gadus Aiistralis) found in New Zealand
waters is called locally the haddock, and is not common. The
red cod {Lotella bacchus) , on the other hand, is extremely
abundant, and is also an excellent fish for curing. Its usual
weight is from four to five pounds, though it is taken up to ten

pounds. Another equally good fish is the representative of the

northern fish of the same name,—the ling (Oenyptenis blacodes)

.

This is very common in the southern part of the colony. The so-

called rock-cod or blue cod (Percis colias) , which belongs to a

totally diflierent family of fishes from the Gadidae, is abun-
dant in all rocky parts of the coast.

The gray mullet (Mugil penisii) is met with in enormous
quantities in the northern part of the colony, and especially

in tidal estuaries. It is the richest of all New Zealand fishes,

and is now being extensively canned as well as cured for export

in the Auckland and Kaipara harbors. According to Sir James
Hector, the Maoris frequently catch this fish on still moonlight

nights by paddling their canoes close to the banks of the

streams. The fish are startled by the beat of the paddle, and,

leaping up, fall into the canoe. The fishermen take them in

large seine-nets, as many as two thousand fish at a time hav-

ing been recorded ; and, as each fish weighs from one to four

pounds, it sometimes happens that the nets tear with the

weight of the haul. The sea mullet {Agonostoma forsteri)

,

which is very abundant round the coasts, is a much smaller
'

fish, and not so rich in quality. It is usually caught in all the

harbors by persons fishing from the jetties. This fish is some-

times called the herring in popular parlance, but a fish (Chanos

salmoneus) more closely resembling the true herring is taken

occasionally by the trawlers ; and, when this mode of fishing

is more commonly resorted to, it will no doubt be a common
fish in the market.

The true pilchard or sardine {Clupea sagax) occurs in enor-

mous quantities round the coasts. Its capture and curing are

made a specialty in Queen Charlotte and Pelorus Sounds, and

the cured fish is known in the colony as the Pictou herring.

An anchovy {Engraulis enorasicholus, var. Antipodum) has also

been taken in the Thames estuary, but not yet in any quantity.

Other fishes common in the local markets are horse mackerel or

scad {Trachurus traohurus) ; trevally {Caranx georgianus)
;

king-fish {Seriola lalandii) ; John Dory {Zeus fabtr) ; mackerel

{Scomber australasicus)
;
gurnard {Trigla kumu) , called by the

local name of ' 'Jack Stuart' ' in the southern part of the colony

;

gar-fish {Hemiramphus interniedius) ; butter-fish (Coridodax

pullus) . which is commonly called kelp-fish because usually

found among the seaweed fringing inshore rocks and reefs ; and

the skate {Raja nasuta)

.

A very fine flounder {Rhombosolea monopus) is common in all

the shallow estuaries, bays, and coastal lagoons. It is the fish

most commonly sold in the niarkets the whole year round, and is

certainly very good eating. A sole {Peltorhaniphus novce-zea-

landice) and a sole-like flounder {Rhombosolea leporina) , com-
monly known as ' 'yellow-belly,

'

' are also frequently caught.

Reference has been made in previous numbers of Science to the

gi'eat success which has attended acclimatization efforts in the

fresh waters of the colony. Most of the rivers and lakes now
teem with trout of several kinds, including the beautiful Ameri-

can brook-trout {Salmo fontinalis) . Salmon {S. salar) ,
perch,

tench, and cat-fish are increasing in various parts. Already the

various acclimatization societies raise a considerable amount of

revenue from licenses, and sales of fish and ova, and no -doubt

every year the value of the inland fishery will increase. The

great experiment, that of the complete acclimatization of the

salmon, has not yet been accomplished, but breeding-fish are

now to be found in several ponds, so that the supply of ova is

assured.

Outside of fishes proper, there are only two species which

attract much notice on account of their economic importance:

these are crayfish and oysters. The former {Palinimis) occurs

on all the rooky parts of the coast in great numbers, and is

usually taken in a baited ring-net. It is the only representative

of the European lobster in these seas. There are no large edible

crabs, like those of the northern hemisphere. Shrimps

{Crangon) and prawns {Palcemon, etc.) are hardly ever taken

for food, though common enough in places. Oysters are of

two kinds, — small rock oysters, which are found all round the

coasts; and the mud oyster, of which the most valuable

fisheries occur in Stewart Island. The latter kind are very lai'ge

in size, and fine in quality, and make a formidable mouthful.

Tlie quantity dredged has increased so much of late years, that,

if not looked after, the beds will soon be exhausted. The
export only dates from 1879, when £12 was the declared value.

The value has steadily increased each year, standing at £12,000

for 1888. The consumption in the colony must have been very
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large, and the low retail price—threepence per dozen— shows

how great the take has been.

It is clear, from the mere enumeration of the species named

here, that there is great variety in the fish fauna of these

islands; and, when the testimony of observers in all parts of

the colony as to their immense numbers is taken into account,

it is certain that from her fisheries New Zealand will yet reap

an immense harvest.

BOOK-REVIEWS.

A Popular Treatise on the Winds : Comprising the General Mo-

tions of the Atmosphere, Monsoons, Cyclones, Tornadoes,

Waterspouts, Hail-Storms, etc. By William Ferrel, M. A.

,

Ph.D. New York, Wiley. 8°.

Those of us who, about to reach the twoscore prime of middle

age, nevertheless feel a little hurt at the respect shown for our

advanced years by a younger generation who call us old, may
take comfort on realizing that the science of meteorology has

been made over again by a man whose labors upon it began only

when he had reached our measure of life. William Fen-el was

bom in 1817, a farmer's boy in Pennsylvania. He grew up in

Virginia, dividing his time between the field and the rough

country schoolhouse. A love for mathematics then led him into

teaching, and afterwards to our Nautical Almanac OfSce. In

1856, at the age of thirty-nine, Maury's facts made him so dis-

satisfied with Maury's impossible theory of the winds, that, at

the solicitation of a friend, he wrote an outline of what seemed

to him a truer conception of the general circulation of the atmos-

phere; and with this essay the new school of mathematical

meteorology began. A few years ago the appearance of Ferrel'

s

"Recent Advances in Meteorology" gave occasion to state the

outline of his theory, ' in comparison with others generally in

vogue. Another volume now allows another reference to this

attractive subject.

This ' 'Popular Treatise on the Winds' ' embodies the substance

of a series of forty lectures delivered by Ferrel before a class of

army officers of the Signal Service in February and March, 1886.

It is now much expanded by deliberate statement of the funda-

mental principles of atmospheric rest and motion, and is illus-

trated by abundant citation of pertinent observations and records.

The book is too serious, too severely argumentative, for general

reading ; but it will for a long time have no equal in our lan-

guage as a volume to which teacher and student may make safe

reference in the search for the solution of difficulties. The plan

of the book may be judged by a brief review of its contents. It

opens with preliminary chapters on the constitution and nature of

the atmosphere, and on the motions of bodies relative to the

earth's surface ; the latter being a subject which Ferrel has made
his own, and without which no safe step can be taken in the dis-

cussion of atmospheric movements. The thii'd chapter discusses

the theoretical circulation of an atmosphere lying on a rotating

globe, and heated around the equator, deducing therefrom certain

critical consequences, and confronting them with the facts as

ascertained by observation. He must indeed be wanting in the

scientific turn of mind who does not find mental entertainment

in the logical order of investigation here traced out, quite apart

from its bearing on the special science to which the book is de-

voted. Next follow a chapter on the climatic influences of the

general circulation of the winds, in the production of wet and

dry zones and of wet and dry mountain slopes, and in the de-

termination of equable and variable temperatures on the west and

east sides of continents, and another chapter on the monsoons,

littoral breezes, and mountain and valley winds, by which the

general terrestrial circulation is more or less broken up. Thus

the first half of the book is occupied. The second half discusses

those great travelling whirls known as cyclones, and the more
local tornadoes and thunder-storms, on all of which the impress

of Ferrel' s methods is most clearly marked.

Through all this there runs a single theme. Some fact of

occurrence calls for explanation. A fit explanation is devised,

Science, iv. 1887.

strictly in accord with a full knowledge of physical law, and its-,

consequences aie then deduced as minutely as may be. Theses

are matched with the facts, and the validity of the theory is.

measured by the degree of correspondence then detected. No one^

can read such a work as this without feeling a distinct intellec-

tual gain from the keen vigor of its methods.

There is one feature in Ferrel' s theory of the atmospheric cir-

culation that does not seem to be generally appreciated. We
may perhaps best approach it through its misapprehension by
certain commentators. Professor Supan, editor of Petermann'»
Mitteilungen, whose extended reviews give us the best means ot
keeping abreast with the advance of geography in all its branches,

referred four years ago to Ferrel 's theory in a notice of Sprung' s.

' 'Lehrbuch der Meteorologie.
'

' He said in effect that the dis~

tribution of atmospheric pressure was the control, not the result,

of atmospheric motion; and that, as there is low pressure at the-

poles and high pressure at the ti-opics, the hypothetical return,

current from poles to equator cannot exist, for it would have to-

move against the barometric gradients.' The same question is

asked by M. Leon Teisserenc de Bort, one of the specialists of the.

Bureau Centi-al Meteorologique de France. In an essay on the-

general circulation of the atmosphere, ^ this author says, ' 'Mr.

FeiTel does not explain the causS of the gradient that is directed

toward the equator, and that is necessary for the return curi-ent

from pole to equator, which he places at a middle altitude in the-

atmosphere. This gradient is the more difficult to exjjlain, inas-

much as the pressure at sea-level decreases to-wUrds the pole, and.

as a similar decrease must exist aloft to determine the flow of thfc

upper current from the equator.
'

' These criticisms appeaariieBgett-

able enough at first sight, but' this is because they fail toi aij^we-

hend one of the essential points in Ferrel' s theory. Thfi! cbis&

may be stated in brief as follows:

—

Given a uniform distribution of temperature in the' attfflos-

phere, its imaginary isobaric surfaces will stand level, ess^a-

tially equidistant. Given two adjacent regions, one maintaiosedL

at a higher temperature than the other, the isobaric surfaces, <mxk

no longer be level or parallel. A convectional interchaj^Stig;

motion will be established, as a consequence of which there- wilt

come to be a slight excess of pressure in the colder region, Th&
isobaric surfaces, not parallel, but diverging from the regiooi ef
cold and compressed air to the region of warm and exganjfeji

1 Petermann's Mitteilungen, Lit. Bericht., 1886.

• Ann. Bur. Centr. Met., 1885, part. iv. Met. Generale..
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air, are no longer level : they are deformed into slanting posi-

tions, and the slant or gradient is directed toward the warm
region in the lower atmosphere, and toward the cold region in

the upper atmosphere. Thus far every one is willing to go : and,

if it be desired to ti-y the experiment on a class of intelligent

scholars, some live interest in the question may be aroused by

asking how far they are individually ready to assert that this

simple abstract theory is applicable to the case of the earth ; the

warm region being the equator, where the mean annual pressure

must therefore be low, and the cold region being either pole,

where the pressure must be correspondingly high. No more

salutory lesson can be given in the danger of the purely deductive

method in the hands of others than the masters of a subject, for

the high pressure that is confidently expected at the poles does

not exist. The pressure there is lower than at the equator. The

contradiction of theoretical deduction by well-ascertained fact is

of the flattest kind, and the scholar may fairly be excused if for

a time he loses faith in a theory that has led him into so blunder-

ing an expectation. But when he looks further, and fuids that

there is a belt of lower pressure at the equator than at the tropics,

and that this belt migrates with the seasonal shifts of the heat

equator, and that the continents unload their shai-e of atmosphere

somewhat in their summer season, it becomes apparent that the

theory must be wrong chiefly by omission ; and it may be readily

shown that the omitted consideration is the effect of the earth's

rotation. Thei-e ai'e very few men in the world who have for

themselves avoided this omission; and of these few. Professor

Ferrel is the only one who has given the complete theory the full

consideration that it deserves.

The fact that the interchanging convectional circulation of the

atmosphere between the equator and the poles takes place upon
an earth that rotates on its axis, requires the development of

great eastward spiral polar whirls, and the centi'ifugal force of

these whirls greatly deforms the simple arrangement of the iso-

baric surfaces that would be produced by differences of tempera-

ture alone ; so greatly, indeed, that the theoretical high pressure

of the poles is reversed to actual low pressure. In consequence of

this, the gradients of nearly all the atmosphere are directed pole-

wards, the only gradients that lead to the equator being in the

lower atmosphere within the tropics, where we have the trade-

winds. This may appear more clearly in Fig. 1, which repre-

sents a vertical meridional section of the atmosphere, greatly

magnified vertically, from pole across the equator to pole ; the

meridian line being, for simplicity, straightened out from its true

semicircular curve. The pressures at the surface are known by
observation, being, on the average, about 29.9 at the equator,

80.1 a little outside of the tropics, and perhaps 29.0 at the poles.

Remembering that the successive isobaric surfaces diverge from
the cold polar regions towai-ds the warm equatorial belt, a num-
ber of higher and higher surfaces may be drawn in section, and
the prevailing poleward slope of the gradient is then made ap-

parent.

Now, the question asked by Supan and Teisserenc de Bort is

practically this: "How does the air, which flows toward the

poles on the steep gradient of the upper current, manage to re-

turn to the equator against the poleward gradients of the lower
levels?" Tliis is as if they asked, "How does the ocean stand
thirteen miles higher (i.e., farther from the earth's centi-e) at

the equator than at the poles, instead of at once inishing tumultu-
ously poleward ?'

'

The low jjressure at the poles is the indirect pi'oduct of the

initial meridional convectional circulation between poles and
equator, and the deformation of the simple convectional giadi-

ents thus introduced can never go so far as to stop the convec-
tional motion by preventing the return of the lower current to

the equator. The gi-eat velocity and consequent great centi'ifugal

force attained by the upper cuiTent, as it swings around the pole

on the steep upper gradients, enable it to ran obliquely against

the weaker lower gi-adients as soon as it encounters them in the

descending portion of its convectional circuit. That is the

essence of the whole affair, though it may be stated in different

ways, from words to fomiulse. Perhaps a simpler way of put-

ting it is this. The difficulty comes from thinking that the lower

isobaric surfaces slope toward the pole. But it must be remem-
bered that slopes and levels are determined by the local direction

of gravity, not by distance from the earth' s centre ; that the local

direction of gravity is determined by the local value of the centrif-

ugal force arising from axial rotation, and the velocity of axial

rotation depends on whether the body that is under discussion

goes around the axis once in twenty-four hours, as we do who
live on the earth's surface, or in a decidedly less time, as the

eastward winds do. If the earth had no rotation, its present

level surfaces would be called poleward slopes. The winds
which move eastward must regard the sea-level as an equator-

ward slope; and the fast winds of the gi-eat eastward whirls

around the poles must regard even the lower gxadients of the

atmosphere as slopes dii'ected toward the equator, and not toward
the pole. It is only the lower winds, whose velocity is weakened
by surface friction, that have the same opinion of the lower

gradients as we have, and obey them by moving obliquely toward
the pole. This is not a matter that needs mathematical state-

ment for its demonstration. The rational conception of the pro-

cess, on which the validity of any mathematical treatment must
be based, is suflicient to demonstrate that the isobaric surfaces,

whose an-angement is determined simply by differences of tem-

perature, cannot agTce in position with those which are, as it

were, defoi-med by the introduction of the deflective forces that

arise from the earth's rotation; and to demonstrate, further, that

the deformation thus introduced can never go so far as absolutely

to stop, although it may greatly retard, the meridional or con-

vectional components of motion, on whose persistence all the

other motions depend. The reader of the "Popular Treatise on

the Winds" can come to no other conclusion than that the

essential nature of the circulation of the winds is such as is here

outlined ; and the doubts raised by Supan and others will then

not be regarded as objections to Fen-el's theory.

The actual circulation of the winds over continepts and oceans

is greatly complicated by seasonal and topographic influences, as

well as by the presence of numerous cyclonic storms, marching
in continuous procession around either pole. But the ideal

planetary circulation is relatively simple; and, as the graphic

illusti'ation of its course is seldom given in more than highly

diagrammatic forms, we venture to introduce here a more care-

fully drawn view of it, the upper winds being exhibited in the

northern hemisphere, and the hypothetical return current of

middle elevation being drawn on the southern, while the siirface

winds are in dotted lines beneath. There is much that is hypo-

thetical in this ; but it is as a whole well borne out by actual

observation. One of the questions that is still open is the latitude

at which the upper poleward overflow from the equator has a

directly poleward motion. The latitude certainly varies with

the altitude, but it does not appear to be more than ten degi-ees

north or south of the equator : for on a poleward gradient, and
with a right-hand deflection, both of which are undoubted, the

upper overflow cannot long maintain the westward component of

motion that it possesses above the equator ; and, as a matter of

fact, the oblique pole-eastward motion of the overflow has often

been observed in the di-ifting of clouds and in the wind on moun-
tain-tops in the so-called "anti-trade."

The reader must not imagine that all of Professor Ferrel' s book

is occupied with theoretical discussions. The citation of appro-

priate facts is plentiful and well selected ; quotations are made
at length from various sources ; and although the winds are, by
the title of the work, its main theme, one needs bvit small ac-

quaintance with meteorology to know that nearly all of the

science may be fairly presented under this heading. It is most

natural that a course in meteorolo,gy should begin and end with

a discussion of the circulation of tlie winds ; for pretty much
every thing meteorological is, like the deformation of the polar

gradients, more or less closely a sequence of the motion of the

atmosphere. When the educational value of the study of me-
teorology is more widely appreciated, as it must be when more
of our teachers are familiar with such works- as this one of

FeiTel's, it may come to be true, as an eminent Scottish meteor-

ologist some twenty years ago imagined it was already at that

time, that "in the schools of the United States of America,
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meteorological observations and the keeping of meteorological

registers form a part of the common education of the people.
'

'

W. M. D.

NOTES AND NEWS.

At the Franklin Institute, Philadelphia, Monday evening,

Feb. 17, Mr. George F. Kunz of New York lectured on precious

stones, showing lantern illustrations of the Paris Exposition.

— The next meeting of the j^imerican Branch of the Society for

Psychical Research will be held at the rooms of the Boston So-

ciety of Natural History, comer of Berkeley and Boylston Sti-eets

on Tuesday, March 4, at 8 p.m. Professor William James will

preside. An abridgment of papers by Mr. Frank Podmore and

Mr. F. W. H. Myers, on ' 'Phantasms of the Dead, '

' will be read

by the secretary. No admittance except by ticket.

— The New York Minej-alogical Club made an excursion on

Feb. 32 to Philadelphia, to visit one of the principal mineral

localities and some important collections. Leaving by the 8 a.m.

express, they reached Broad Street Station at 10.10. Here the

party was met by representatives of the Mineralogical Section of

the Philadelphia Academy. Thence, under the guidance of Mr.

Theodore D. Rand, they went by rail to the Soapstone Quarry, on

the Schuylkill, crossing exposures in the vicinity of the quarry,

of most of the rocks of Philadelphia. Returning to Broad Street

between 1 and 3 p.m., they visited the Academy of Natural

Sciences during the afternoon, and the celebrated cabinet of Mr.

Clarence S. Bement. The return to New York was by the ti-ain

leaving Broad Street at 8 30 p. m.

— In the "Third Annual Report of the Henry Draper Me-

morial," attention is called to the fact that the K line in the spec-

trum of C UrsiB Majoris occasionally appears double. The spec-

trum of this star has been photographed at the Harvard College

Observatory on seventy nights, and a careful study of the results

has been made by Miss A. C. Maury, a niece of Dr. Draper. The

K line is clearly seen to be double in the photographs taken on

March 39, 1887, on May 17, 1889, and on Aug. 27 and 28, 1889.

An examination of all the plates leads to the belief that the line

is double at intervals of fifty-two days, beginning March 37, 1887,

and that for several days before and after these dates it presents a

hazy appearance. The doubling of the line was predicted for

Oct. 18, 1889, but only partially verified. The star was, however,

low, and only three prisms could be used, while the usual number
was four. The only satisfactory explanation of this phenomenon

as yet proposed is that the brighter component of this star is itself

a double star, having components nearly equal in brightness, and

too close to have been separated as yet visually; also that the

time of revolution of the system is one hundred and four days.

When one component is approaching the earth, all the lines in its

spectrum will be moved toward the blue end, while all the lines

in the spectrum of the other component will be moved by an equal

amount in the opposite direction if their masses are equal. Each

line will thus be separated into two. The predicted doubling of

the lines of C Ursse Majoris on Dec. 8 was confirmed on that day

by each of three photographs. Two more stars have been found

showing a similar periodicity.

— The Engineer of Jan. 31 contains a leading article on color-

blind engine-drivers, and it is interesting to note what the lead-

ing technical journal has to say on the subject :

'
' We do not say

that no accident was ever brought about by the inability of a

driver to distinguish between a green light and a red one, but

we can say that nothing of such an accident is to be met with in

the Board of Trade Reports.
'

' Our contemporary is of opinion

that the testing of the sight of locomotive men should be made
under working conditions, i.e., with actual signal lights.

— We learn from Nature of Feb. 6 that a paper on mortality

from snake-bite in the district of RatnagheiTy was read before

the Bombay Natural History Society by Mr. Vidal, of the Bom-
bay Civil Service. Many of the deaths in that district are,

.
he

says, due to a small and insignificant-looking snake, called
'

' foorsa
'

' by the natives. It is a viper rarely more than a foot

long, and is so sluggish that it does not move out of the way till

trodden on. Thus it is much more dangerous than the stronger

and fiercer cobra.

^A new and very simple method of synthesizing indigo has

been discovered by Dr. Flimm of Darmstadt {Ber. deut. chem.

Ges., No. 1, 1890, p. 57). In studying the action of caustic

alkalies upon the monobromine derivative of acetanilide,,

CuH^.NH.CO.CHoBr, a solid melting at 131.5°, it was found,

that, when this substance was fused with caustic potash, a product

was obtained which at once gave an indigo-blue color on the

addition of water, and quite a considerable quantity of a blue

solid resembling indigo separated out. The best mode of carrying

out the operation, according to Nature, is described by Dr.

Flimm as follows :
' 'The monobromacetanilide is carefully

mixed with dry caustic potash in a mortar, and the mixture in-

troduced into a retort and heated rapidly until a homogeneous,

reddish-brown melt is obtained. This is subsequently dissolved

in water, and a little ammonia or ammonium-chloride solution

added, when the liquid immediately becomes colored green,

which color rapidly changes into a dark blue ; and in a short

time the blue coloring-matter is for the most part deposited upon
the bottom of the vessel in which the operation is performed.

The fused mass may also conveniently be dissolved in dilute hy-

drochloric acid, and a little ferric chloride added, when the for-

mation of indigo takes place immediately. The collected blue

coloring-matter may be readily obtained pure by washing first

with dilute hydrochloric acid, and afterwards with alcohol. '

'

That this blue substance was really common indigo was proved

by the fact that it yielded several of the most characteristic re-

actions of indigotin, such as solubility in aniline, paraiHne, and

chloroform; its sublimation; and the formation of sulphonic

acids, which gave similar changes of color with niti-ic acid to

those of indigotin. The final proof was afforded by its reduction

to indigo white, and re-oxidation to indigo blue by exposure to

air. Moreover, the absorption spectrum of the coloring-matter

was found to be identical with the well-known absorption spec-

trum of indigo : hence there can be no doubt that indigo is really

formed by this very simple process

—A recent telegram from Tashkent, says Nature^ announced

that Col. Pevtsofi" and M. Roborovsky had discovered a convenient

pass to the north-western part of Thibet, from Nia, and had

amounted to the great tableland. The plateau has there an

altitude of 13,000 feet above the sea, and the country round

is desolate and uninhabited, while towards the south the-

plateau is well watered and wooded. The Tashkent telegram

is so expressed that it might be supposed to mean that two-

separate passes had been discoverd by the two explorers. But

the news received from the expedition at St. Petersburg on

Dec. 26, and dated Oct. 37, shows that both explorers proposed

to leave the oasis of Keria (100 miles to the east of Khotan)

on the next day, for Nia (65 miles farther east) , and there to

search for a passage across the border-ridge which received from

Prjevalsky the name of the "Russian Ridge.!' This immensfr

snow-clad chain separates the deserts of eastern Turkestan from

the trapezoidal space, the interior of which is quite unknown

yet, and which is bordered by the ' 'Russian Ridge' ' and the-

Altyn-tagh, in the north-west; the ridges of Tsaidam and, those

named by Prjevalsky "Columbus" and "Marco-Polo," in the

north-east; the highlands (explored by Prjevalsky in 1879-80)

at the sources of the Blue River, in the south-east; and a long,

yet unnamed ridge, which seems to be a prolongation of the

Tan-la, in the south-west. The pass leading to that plateau

from Nia, and now discovered by the Russian expedition, is

situated some 80 miles to the east of the well-known pass,

across the Kuen-lun Mountains, which leads from southern

Khotan to Lake Yashi-kul. M. Roborovsky's intention is

evidently next to move up the Tchertchen River, and to

endeavor to reach the ridges "Moscow" and "Lake Unfreezing"

(11,700 feet high), which were visited by Prjevalsky from the,

east during his last journey. Having succeeded in finding a

pass to Thibet in the south of Nia, Col. Pevtsoff proposes, as

soon as the spring comes, to proceed himself by this pass to

the tableland, while M. Roborovsky probably will be despatched.
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to explore the same border-ridge farther east, in the south of

Tchertchen.

—The Western Union Telegraph Company has lately put in

operation in Chicago a new plant of dynamo-machines to take

the place of the gravity-batteries which have been used in the

business of the company. The plant consists of eighteen

dynamos of the Edison pattern, arranged in three gangs of six

each. Two gangs are in constant use, the third held as reserve.

Each gang is driven, independently, by a Sprague motor,

power being furnished from the central station of the Edison

Light and Power Company. The current for the Western Union

lines radiating from Chicago has been furnished heretofore by

gravity-batteries, aggragating something over thirty thousand

cells, at a cost of about one dollar and twenty -five cents per

annum for each cell. The reduction in cost of maintenance of

storage space, and the improvement in efficiency, are very

great. The Chicago office is the only telegraph station in this

country where the gravity -battery has been' entirely superseded

by dynamo-machines, and marks a new departure in telegraphy.

The plant and its connnections embrace many features and

applications novel and interesting. The plans, designs, and

calculations were worked out by Mr. L. L. Summers, one of

the electricians of the Western Union Company, and under

whose direct supervision the changes have been made, and

whose success establishes his reputation as a competent

scientific electrician.

—The first shipment of Java cinchona-bark in commercial

quantities was made on Sept. 38, 1869, when fourteen packages,

weighing altogether nine hundred pounds, left the island for

Holland. The consignment was in the hands of the Nether-

lands Trading Company, and that organization called in two

professors to give an opinion on the trial shipment. Their

report was very favorable, says Indische Merkvr, and the bulk

of the shipment was sold privately to manufacturers and

dealers. Five of the purchasers afterwards also gave their

opinions of the bark ; but all agree, that, owing to its imma-
turity and insufficient alkaloid contents, the cinchona was unfit

for manufacturing purposes, although it would answer admir-

ably for druggists' use. In 1870 the Java exports amounted to

41 bales and 38 cases, and on Oct. 20 of that year the first

public auction of 876 kilos took place in Amsterdam. Up to

1883, one or two public sales were held every year. Last year

there were ten, and for 1890 the same number is announced

again. The first private planter to commence cinchona-growing

in Java was Mr. K. F. Holle, in 1866 ; but not until about

eight years later, when the first consignments of the rich Ledger

barks had been shipped to Europe and realized enormously high

prices, did private planters commence to pay special attention

to the article. At first the intention of the shippers appears to

have been to send all the Java bark for sale to London, where a

market already existed for the article; but the Netherlands

Trading Company determined to create a centre in Amsterdam,
and the importance which that market has now acquired demon-
strates the v^isdom of their decision. In 1878, when it had
been shown beyond doubt that the most valuable cinchona

alkaloids were found principally in the outer bark layers, the

then director of the Java Government plantations, Mr. Moens,

decided to adopt the system of scraping the older Ledger trees;

but after some seasons the scraping was found to be injmrious

to the trees, and since 1886 this method of harvesting has been

abandoned in the government plantations, although it is still

followed by a few private planters. At first all barks were cut

to the uniform size of twenty centimetres (about eight inches)

,

and brought to market in quills, all bark which could not be

harvested in this manner being crushed to a coarse powder.

The trade in the beginning offered considerable opposition to

the sale of this powdered bark, as it was believed to facilitate

sophistication, and also on the alleged ground that the powdered

bark lost some of its alkaloidal richness by keeping. At
present, however, the system of crushing bark has become
universal in Java, and at the Amsterdam auctions nearly all

the manufacturing barks are now offered in that condition, and

the pharmaceutical barks in quills. Since 1874 it has been

customary, according to the Oil, Paint, and Drug Reporter, to

sort the Java quill bark into two classes, according to length.

—Possibly no food-product was more extensively shown at

the Paris Exhibition than olives and olive-nil. In the French
official catalogue 606 exhibiters of olive-oil are specially

named, besides numerous collective exhibits, and many others-

which are included [under the general term "comestible" or

edible oils: 448 of these exhibiters are from Portugal, 138 fromi

California, and only 13 from France. One French exhibit,

however, is made by 67 associated producers. The Mediter-

ranean has from time immemorial been the seat of the olive-

culture, and, according to the Journal of tlie Society of Arts^

Spain has about 3,000,000 acres under olives ; Italy, 3,350,000;

and France, about 330,000. Tunis has over 4,000,000 trees,

Algeria 3,000,000, Nice 1,000,000, where olive-oil forms four-

fifths of the agricultural j^roduce, and Syria several million.

The number of trees in other countries is unknown. Tuscany

first exported olive-oil: hence its old name, "Florence oil."

Forty-flve distinct species of the olive-tree have been described,

and in countries where it is indigenous the tree sometimes

reaches a height of sixty feet, with a trunk circumference of

twelve feet. Besides the difference in the nature of the wood,

foliage, and habit of growth, there are large olives and small

olives, pointed, oval, round, and curved fruit, and of all

colors, ranging from white to black and from green to red. The

flavor of the fruit is mild, sharp, or bitter, and according to

the variety there is obtained sweet-oil, light-colored and of

exquisite flavor, up to dark green, thick, and of a bitter taste,

strong and very unpleasant to the taste.

—For the last forty years attention has been paid to the pro-

duction of smokeless explosives, and in no country with more

marked success than in England ; and this is due mainly to the

initiative and energy of Sir Frederic Abel. He is to-day looked

up to, says Engitieering , as a great authority on the subject

of explosives ; and it is not surprising, then, to find that the

mere announcement that he was to give a "Friday evening"

discourse brought to the theatre of the Royal Institution, Lon-

don, not only a large number of those who have its entree, but

also knots of gentlemen from abroad who were eager to hear

the very latest about smokeless explosives, and the probable-

effect of their introduction into naval and military warfare.

Sir Fredric Abel spoke of the early efforts made in Germany
in France to produce smokeless explosives, and dwelt with'

emphasis upon the superior intrinsic qualities of gun-cotton,

pointing out at the same time that its application as a safe

and reliable propulsive agent for military and naval use is

still attended by many serious difficulties, — difficulties which

will be ultimately overcome, and probably in the immediate

future. Eeference was made to melinite and other French-

explosives. Despite the secrecy with which their composition

is kept, it is pretty certain that the chief element is picric

acid ; and, as this body is exceedingly unstable, it is probable that

but little more will be heard about these much-vaunted desti-uc-

tive explosives. The most successful of contemporary experi-

menters with high explosives is Mr. Nobel, the inventor of

dynamite and other efficient blasting-agents. He appears to

have derived from nitro-glycerine and nitro-cotton a material

which, when treated with camphor, compares very favorably

with gun-cotton as to its ballistic properties, its stability,

and uniformity, besides being almost absolutely smokeless..

This powder has been tried in small arms in Italy, and reports

are current that Mr. Krupp is carrying on experiments with

it in guns of various caliber. Sir Frederic Abel corrected an

impression that seemed to be spreading; viz., that the new
powder would be not only smokeless, but also noiseless. It

was shown that there is hardly any noticeable difference

between the explosive violence of the new and the black

powder. If any thing, the report of the former is sharper and

more ringing, as well as of shorter duration. The absence of

smoke in the battles of the future will call into requisitioiE

military qualities that up to the present have lain dormant.
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RECENT STUDIES IN HYPNOTISM.'

Hypnotization against the Will of the Subject.

While it has been generally admitted that subjects who have
"been frequently hypnotized lose the power of resisting the cus-

tomary manipulations of the operator, or. in other words, that

-the natural suggestion of going to sleep at the sight of the

operator and his proceedings is stronger than the auto-sugges-

tion not to yield (just as we may fall asleep, in spite of all

.effort, at a lecture or social gathering)
,

yet great stress has

Ijeen laid upon the original consent of the subject to submit to

1;he operation, as well as upon a considerable power of resistance

by sheer determination. Dr. Herrero, a Spanish writer on the

.subject, has recently announced a means of hypnotizing any
body and every body, nolens volens.

A great number of those classed as non-hypnotizable will

succumb, says this authority, if the process be maintained for a

.sufficient length of time. As this is very trying to the

operator, a device may be resorted to by which the subject is

forced to gaze continuously at a bright object, the operator

re-enforcing the suggestion to sleep. If, however, the subject

resist the proceedings, one may bind him, and force him to

.assume the position necessary for hypnotization. But this

.drastic process may be dispensed with; for in those cases in

'.which it is necessary, for therapeutic or correctional purposes,

* Mainly from current numbers of the Revue de rHypnotisine.

to hypnotize a person, Dr. Herrero has another method. It is

based upon the discovery that in light chloroformization there

is a stage in which the subject obeys suggestions as readily as in

hypnotism. This period may at first be brief, but may be
prolonged by care and practice. While in this ' 'chloroformic

somnambulism," the suggestion is given that in future no such
agency will be necessary to hypnotize the subject, in some the

suggestion is made gradually that they will resist less and less

;

and so on. While this disposes of those unconsciously resisting

hypnotization, does it apply to those opposing it voluntarily?

Here is a case in point. A patient showed a morbid fear of

hypnotism, regarding it as a Satanic art, and absolutely refus-

ing to be hypnotized. It had been attempted over and over

again, but in vain. Chloroformization was proposed, to which
she consented. The first day it required fifteen grams to bring

on the susceptible period, then thirteen, and so on until the

patient went to sleep by merely staring at the doctor's fingers,

and became a good hypnotic subject. By this means, then, it

is proposed to induce a state by the action of drugs from which
the transition is easy and certain to ordinary hypnotism. It

seems probable that there will be much discussion and experi-

mentation in this novel mode of extending the powers of

hypnotism.

Auto-Hypnotism.

By this is meant the power to put one's self to sleep. We
do this every night, and persons differ very markedly in the

ease and rapidity with which they fall asleep both at night and

at other times. Dr. Coste de Lagrave has developed this power
to a considerable extent, making himself at once operator and
subject in an hypnotic experiment. The best time to experi-

ment is just after awakening. One then attempts to go to sleep

again for a short time only. One may wake and go to sleep

again three or even five times in an hour. The sleep is light,

may be accompanied by dreams, and the sleeper be sub-con-

sciously aware of his condition. When the sleep is still lighter,

and self-consciousness is largely present, the auto-hypnotic

state has appeared. Dreams may occur, though the dreamer

is perfectly conscious that he is dreaming, and may even

attempt to direct these dreams. This amounts to auto-sugges-

tion. To enter this state, the author lies down, closes his eyes,

tries to sleep, keeping his thoughts fixed on the desired auto-

suggestion. Here are a few instances of his success. As the

result of a dysentery contracted in Tonkin, he could not walk a

mile without extreme fatigue. One evening he gave himself

the suggestion not to become tired, and the following day he

was able to take a long walk. He suggests good appetite, and

suggests away dyspepsia and cold feet, even under the most

trying circumstances, such as in the open air on a cold day, and

finds that his feet are really warm to the touch. Hallucinations

are thus excited. He writes, talks interestingly, all by auto-

suggestion. But the process is not without its disadvantages.

Fatigue, depression, and sometimes severe headache, are the

results. Like all phases of hypnotism, it has its uses and

abuses. While this power is thus unusually developed in the

cases cited, it undoubtedly exists to a lesser degree in many;
and it would not be difficult to find in the habits of all a close

analogy to what is here termed "auto-suggestion."

Retro-active Hallucinations.

This name has been given by Dr. Bernbeim to hallucinations

suggested back into the experience of the hypnotized subject.

He is told that so many days or weeks ago he was a witness of

such and such an act. The suggestion is accepted, perhaps

additional details are added, and the fictitious event is

embodied with the ordinary experiences of life. The case to be

here noted is interesting, on account of influencing several at

once, some without direct personal suggestion, and on account of

being accepted by a person who happened to be sleeping nor-

mally. In one of the wards of the hospital. Dr. Bernbeim

hypnotized eleven patients while one was sleeping noi-mally.

He tells one of his subjects, ' 'You see No. 3 seated on a chair.

Yesterday he came back intoxicated, sang and shouted through
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the halls, struck the keeper, making his nose bleed. You were

there." The illusion soon developed; and the subject repeated

the whole story, adding that a nurse came with a basin of

water to wash off the blood. A neighboring subject was then

aroused, and asked what happened yesterday to No. 3. After

some hesitation, he repeated the story. And so on with all the

others, including one who was sleeping naturally. No. 3

himself admitted that he struck the keeper, but he did not

begin the quarrel. None of these patients had ever assisted at
' such an experiment before. The experiment may not succeed

at all times and with all subjects; but it shows, that, when the

sleeper has his attention fixed upon the person who is speaking,

he hears and accepts every thing. On awakening, he does not

recall this of his own accord; but, as soon as a hint is given,

he recalls it all, and accepts it as a reality. As a practical

outcome of the observation, Dr. Bernheim gives the warning

not to tell secrets in the presence of a sleeper.

Statistics of Cures by Hypnotism.

The methods and purposes of the clinic for the treatment of

diseases by hypnotism, founded at Amsterdam by Drs. van
Beuterghem and van Eeden, have been noticed before in these

columns {Science, May 24, 1889) . On the occasion of completing
the first two years of their experience, they have put together

an account of the kind and number of diseases treated, and the

amount of success achieved; and these statistics, being com-
paratively extensive and carefully collected, have good claims

to general consideration. There were treated, in all, 414

patients (319 men and 195 women). Of these, only 1.5 (less

than 4 per cent) could not be hypnotized; 317 (53 per cent)

•entered a light stage of sleep; 135 (32 per cent) entered a
deeper stage; and 47 (11 per cent) entered the somnambulic
stage, characteristic of the best hypnotic subjects. The ages of

the patients were distributed as follows : from 1 to 10 years,

9; from 11 to 20 years, 46; from 21 to 40 years, 203; from 41
to 60 years, 131 ; from 61 to 80 years, 25. There were 361 of

the 414 afllicted with various kinds of nervous troubles, 168
were classed as general neuropathic disorders, 68 as neuralgias

and pains, 60 as mental diseases, 40 as hysterical affections,

and 29 as organic affections. In general, the effects of the

treatment are indicated by the following figures : no effect in 71

cases (20 per cent) , a slight or passing improvement in 92 cases

(26 per cent) , a distinct and permanent improvement in 98 cases

(27 per cent), and a cure in 100 cases (28 per cent). The dis-

proportion in the number of nervous and non-nervous cases

makes a fair comparison of the results in the two classes impos-
sible. Among the nervous diseases, those classed as neuropathic

-show a very favorable result, 33 per cent being cured, and 36 per

<3ent permanently benefited. Hysterical and neuralgic affec-

tions show nearly as high a percentage, though the absolute

numbers are here much smaller. Diseases classed as organic
naturally show the very minimum of success in treatment. We
have thus no announcement of hypnotism as a panacea curing
all diseases, but a fair proportion of success and failure dis-

tributed among various disorders in a way that accords with
our knowledge of the nature of such diseases. It is only by
auch impartial and scientifically collected results that the

movement can make progress.

AMONG THE PUBLISHERS.

Last week's issue of Garden and Forest contains an excellent

illusti-ation of the famous Waverly Oaks, near Boston, and a
figure of Gladiolus turicensis, one of the noteworthy additions to

garden-plants last year. Jlr. Charles Eliot writes instructively

of the coast of Maine ; and among other contributors to the num-
ber are Professor J. B. Smith, Professor W. A. Buckliout, Pi-o-

fessor E. S. Goff, Professor J. T. Rothrock, Dr. Udo Dammer,
John Thorpe, and Mi's. Schuyler Van Rensselaer.

— The March number of the Neiv E)igland Magazine will con-

tain many portraits. In the article on the ' 'Supreme Court of

the United States" ' there will be given likenesses of more than a
•dozen of the great justices. In an article on "Chautauqua"

will be found portraits of Bishop Vincent and Mr Lewis Miller.

"A Successful Woman's Club," "A Strange Dinner-Party,

"

and "An Old New England Country Gentleman," are other

illustrated articles in this number.

— To meet the demand for a much greater variety and number
of illusti-ations in the American Architect, Messrs. Ticknor & Co.

have arranged to more than double the extent of that depai'tment,

and to add many new features. To give their subscribers a gi'eater

amount of illustration, it is necessary to increase the subscrip-

tion price, but only to those who desire the increased illusti'a-

tion. They therefore continue their regular and imperial edi-

tions, but have issued, in addition, an enlarged and more expen-

sive edition, called "the intei-national edition." The interna-

tional includes all that the imperial contains (that is, the

equivalent of 384 pages of photo-lithographic illusti-ation of all

sorts, also 40 gelatine and 12 heliochrome plates, and the extra'

photogravure plate for the year) , and adds (A) a large amount
of foreign work, received regularly from England, France, and

Germany. The apportionment of this new matter is not yet

finally settled, but it will amount approximately to over 300

pages of photo-lithographs, and probably 150 gelatine plates, be-

sides a large number of genuine coppeiplate etchings. To give

still further value to this edition, there will be from time to time

(B) additional colored prints and (C) real photogravures, —
genuine copperplate prints, such as are issued by Messrs. Goupil

in Paris by that name. But the feature perhaps the most inter-

esting to the American profession will consist (D) in publishing

in this international edition, as far as subscribers will aid, com-

petitive designs submitted in limited, and in some cases in public,

competitions. To do this— to provide a journal containing ap-

proximately 1,000 page illustrations (besides nearly as many
smaller cuts in the text) and (E) an attendant increase in the

text of four pages weekly, 300 pages per annum— has required

a considerable increase in the subscription price, and it cannot

be placed at less than $25 per annum. At the same time, to

place it within reach of many to whom so large a single payment
might be an inconvenience, quarterly payments at a slightly in-

creased rate may be made when preferred. No subscriptions will

be received, however, for less than the full calendar year, as the

plans involve contracts in at least three foreign countries, made
upon a permanent basis by the year. There has just been issued

in the American Architect a photogravure from Mr. Axel H.

Haig' s famous etching, ' 'At the Fountain of St. George. '

' This is

commonly called "St. George at Lubeck; " but Mr. Haig

writes, '
' The subject is not to be found at Lubeck at all or in

any North German town. The work is a composition, partially

founded on a scene in an old Bavarian town, but, being so very

much an invention, I cannot give a locality to it.

"

— "The danger of an ignorant person in seizing an electric wire

carrying a strong current is as gi-eat as that to which a person

ignorant of the ways of snakes would be subjected if he under-

took to take the place of the skilled observer . . . accustomed to

put his arm into a tall jar containing rattlesnakes and take them

out.
'

' This extract will show the general drift of an article on
' 'Dangers from Electricity,

'

' by John Trowbridge, which appears

in the Atlantic for March. There is a paper by Charles Worces-

ter Clark on "Woman Suffrage, Pro and Con;" George Parsons

Latlu-op shows us '-The Value of the Comer;" and there is a

paper called "Loitering through the Paris Exposition, " which

tells, among many other things, of all the concerts given at the

cafes of the exposition by the various nationalities,— Gypsies,

Javanese, Hungarians, and many more. Dr. Holmes is particu-

larly amusing in ' 'Over the Teacups,
'

' and seems to wish that

people would write less poetry. He closes with some odd verses

on the rage for scribbling.

LETTERS TO THE EDITOR.

Physical Fields.

I THINK Professor Dolbear misunderstands the motive of my
communication relative to physical fields, that appeared in

Science Jan. 34. It was not so much what I conceived to be

misuse of the term "stress," that I wished to call attention
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to, but rather what I believed to be a misconceptioii of the

nature of certaiu phenomena which such misuse seemed to

imply. Let me see if I can maintain my ground.

If two bodies connected by an elastic medium retain their

relative positions, the two may be transported cr caused to

move in any or all possible ways, and still with all speeds

;

yet the condition of stress under which this elastic connecting

medium exists is not changed at all. If a force be exerted upon

one of these bodies, tending to change its position relative to

the other, the stress of ihe elastic connecting medium will be

changed ; and I do not think it necessary to conceive of a rate

of propagation of this modified stress from the one object to the

other, for, if the second body were not attached to the first in

some way, the force applied to the first could produce no stress

whatever in the medium connecting the two. A push on one

becomes a pull on the other, but there could be no push on the

one without there being an exactly equal and opposite effect

upon the other. Has any propagation taken place in this case?

If, again, we have a system of bodies, all of which are con-

nected with each other by elastic strings or by a pervading

elastic medium, any movement of one of these bodies necessarily

involves a change of stress between all of them. A push on

one means a pull of exactly equal amount on others. There

can be no push without a resistance, and this resistance is a
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quality of the elastic medium given to it by the mere presence

of the other body. We have seen, in the case of the two bodies

connected by an elastic string, that the stress is due to the

relative positions of the two bodies. They were brought into

their position by motion ; but, so soon as this motion was over-

come by the elastic resistance of the string, the force applied

became potential, not kinetic.

Now, supposing one of these bodies to remain stationary while

the other is moved farther away, the stress between the two is

increased. . The push on the one has increased the pull on the

other, yet there has been no motion of the latter. The only

motion there was in the system was that imparted to the

former ; and the motion was away from the latter, not towards

it. A new static condition has been induced upon both of

them, but can it be said to have been propagated from one to

the other? I do not think it can.

Now, these two bodies thus connected may be moved frem

one place to another, yet, so long as they maintain their same

relative positions, the stress or tension of the elastic between

them will not vary. So, if a form of stress between two bodies

in space may be conceived to be entirely independent of the

presence of any other bodies in space, a relative motion of these

two bodies between themselves involves a change of stress

without propagation ; and, again, if these two be relatively

still, they may move relatively to all other bodies without

changing their stress or altering their static condition with

regard to stress; yet in one sense (and I conceive in this sense

alone) is the stress properly said to be propagated.

Professor Dolbear says, "One may call it potential or kinetic

energy if he chooses: a static condition will presently be

reached, but not instantly."

Right here, I suppose, lies the gist of the whole thing. The

point I wished to make was that Professor Dolbear did not

distinguish between the condition of the medium in the two
states of motion and rest. A potential condition involves

motion only in so far as motion was necessary to bring it into

being. It may in one sense be considered as stored-up motion,

as it is capable of giving out again an equivalent quantity o

motion, but it is not motion itself. He implies, and I agree

with him, that motion precedes the potential condition. Now,
this motion, or energy if you choose, may be of any known
kind (not necessarily electrical, but may be) ; and when, by

reason of the work done, we have produced a condition of

matter of a certain kind, — when all the work has been done,

— we have a conditon that is called electrification.

What I have been contending for is that the magnetic field

and the fields of electrification and gravity are those fields

when they are established (before that, in the interval during

which they are being established, the fields are kinetic, not

potential) ; that in the case' of electrification the movement
necessary or involved in its establishment is not the electric

field, but is the electric current which can be propagated, and

the condition of stress produced by that motion is the electric

field.

It is possible, however, that I have not fully understood

him. Perhaps he means something like this: imagine, for

instance, a row of material points numbered from 1 to 10

spread out in a row, and connected by elastic thread. If 1 and

10 are stationary, and the intermediate numbers are strung

along the string, the tension upon the string is uniform

throughout its length. If, now. No. 1 be moved a little farther

from No. 3 than originally, the tension on the string between

the two would be greater than before. This would cause a

slight movement of No. 3; and so on to No. 10, which we have

imagined stationary. Would it take time for the pull on No.

1 to become apparent on No. 10? It would with all material

elastics, because of their viscosity and inertia ; but, if we use as

our elastic the luminiferous ether, I maintain that it would
not, for one of the main features assigned to it is absolute and

perfect elasticity. If No. 1 were pushed nearer to No 2, the

lessening tension would exist at No. 10 at the same instant,

because another property of the ether is absolute incompressi-

bility.

Taking this latter characteristic of the ether, — incompressi-^

bility, — if we had a long pole (say, a thousand miles long),

if we should cause one molecule of that pole to change its?
'

position, would not every other molecule, even those a thousand
miles away, be caused to move also? and would there be any
time lost in their responding? Or, to put it in another way, if

we should premise that the farthermost molecule should not

move, would it be possible in any way to move the nearer-

molecules? I contend that it would not, and that if one moved,
all must move.

He says, "Mr. Perry seems to say, that, if there was but one-

body in the universe, it could not have an electric field, even if

it could be electrified.
'

' That is not my statement, nor is it my
idea. My idea is, that in the case of static fields, under which-

head I would include electrification, magnetism, and gravity,

two exactly equal and opposite conditions are inevitable. I

cannot conceive of there being a push without there being a

corresponding and equivalent pull, without the destruction of

equilibrium ; and, if the equilibrium be destroyed, we have

motion which may be in any direction whatever. This is what
I conceive to be the difference between the two kinds of fields.

As before stated, I do not believe a pull can exist without a

corresponding push and yet maintain equilibrium. If the one

exceeds the other, there will be motion towards the greater, —
there will be more positive than negative electricity; there will

be more north-seeking magnetism than south-seeking magnet-

ism, or vice versa; and by the same token one may exist with-

out the other. By the same course of reasoning, if a stress can

be propagated (as I use the term "stress"), there is implied

an existence of one form (the positive) before the existence ot

the other (the negative), as the element of time is involved.

Faraday distinctly states that there cannot be an absolute

charge of matter. I stated my belief that a stress could not

exist unless there were two particles. I should also have added

that there must be a connecting medium between those two
particles. If this be so, then it is clear without reasoning^

that, if either one of the particles or the connecting medium
be wanting, the conditions for stress are wanting, and it can-,

not exist. A material body having two points and a connect-

ing medium between the two is therefore capable of either

magnetism or electrification. If one of the points be wanting,

and energy be applied to the other, this energy, instead of

being stored up by the tension of the elastic medium, and pro-

ducing stress as before, — which would be capable of giving out

again an equivalent amount of energy or motion, which stress-

might constitute electrification or magnetism,—produces no

stress, but motion at once, which may be heat, light, or the-

electric current, or give rise to these.

Again : if there were but a single body in space, its physical

field would, I think, be confined within itself, and not radiate-

outward indefinitely. Let us imagine space to consist of an.

elastic jelly : then all particles of matter in space are connected'

with each other by elastic bonds. One particle cannot be

moved from its position without setting up stresses in space

between itself and all the other particles. But it is evident

that the algebraic sum of all the stresses is zero. If the stress

be wholly positive on one body or particle, the stresses on all the

other particles will be negative and exactly equal in amount,,

whether there be a million or only one other particle. If there

be but one other particle or body, all of the negative stress —
electricity, if you choose — will be upon it, or perhaps rather in

the medium joining the two. Now, since the stress lies

wholly between these two (they are in no way connected with

any other particles, or, in other words, they are the only two

particles in space) , they maj' be moved in any way, providing

their positions relatively to each other remain the same,

without altering the stress of the surrounding medium. Since

they do move, there is kinetic energy; but this movement does

not alter their relations to other particles, because there are no

other particles: hence no additional stresses are set up. Their

movement does not convert the potential energy stored up

between them into kinetic energy, although a movement of one-

relative to the other would do so; and the resulting kinetic-
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•energy would represent the difference between the initial and
final potential states of the system.

He quotes Tait as saying, "Every action between two bodies

is a stress," and says that "the body and the ether about it

are two bodies, and, if they can • act at all upon each other,

there will then be a field." But you will recollect that he

makes this statement in controversion of mine, that, if there

were but ' 'a single mathematical point in space, there could be

no stress.
'

' I said nothing at all about there being such a

thing as ether in this connection, though I see the necessity of

including it, and also the force of his argument ; but I do not

think Tait meant to consider the ether as a body in the sense

in which Professor Dolbear here uses it. As I understand it,

Faraday, Maxwell. Thomson, and I assume Tait also, believe

the dielectric to be the active agent, and the conductor the

passive agent, in all the phenomena which we are considering.

The dielectric, whatever it may be, — the ether, if you will, —
is really the seat of the strains which terminate in the two
bodies connected. I think Tait used the term in the sense that

I have indicated.

"Perhaps, however, Mr. Perry calls the ether matter, which
has not been my habit, and against which 1 was not on my
guard when I wrote the statement to which he objects. Until

we have some evidence that ether is subject to the law of

gravitation, it seems to me to be improper to speak of it as

matter. If every particle of matter attracts every other particle

of matter, and'if there is no evidence that ether is so attracted,

it is not conducive to good terminology to call it matter."
Let us see what authority we have for considering ether as

matter. I believe the weight of opinion is either that the ether

is a form of matter or that matter is a form of ether. Sir

William Thomson believes that matter is nothing but ether;

that it is composed of it. We know this all-pervading medium
as ether when it is unorganized. When it is organized into

vortex rings, we have the atom and molecule, hence gross

matter, as it is usually distinguished. I am of the opinion

that Sir William Thomson's theory of matter is the most
popular one at present. In 1838 M. Pouillet found that the

heat-energy transmitted from the sun to the earth would, if

none were absorbed by our atmosphere, raise 1.76 grams of

water 1° C. in 1 minute on each square centimetre of the earth

normally exposed to the rays of the sun. This is equivalent

to [83.5 foot-pounds of energy per second. This figure Sir

William Thomson used in determining the probable density of

the ether.

Herschel estimated the stress (elasticity?) of the ether at

17x10' pounds per square inch. S. Tolver Preston estimates

the probable inferior limit of the tension of the ether at 500

tons per square inch, which is much smaller than Herschel'

s

estimate. Young remarks, ' 'The luminiferous ether pervading

all space is nob only highly elastic, but absolutely solid." I

do net understand the meaning attaching to "solid" here, but
it is evidently an attribute of matter. Sir William Thomson,
calculating upon the data above referred to, finds the weight of

a cubic foot of ether to be f xlO--" pounds. Bellini makes it

i X 10-13 pounds. M. Herwitz, another investigator, arbitrarily

assumes a cubic foot of ether to weigh 10-'^ pounds.

De Volson Wood treats the ether as if it conformed to the

kinetic theory of gases, which, with other assumptions, is

equivalent to considering it as gaseous in its nature, and
at once compels him to consider it as molecular. He says,

"The electro-magnetic theory of light suggested by Max-
well (?), as well as the views of Newton, Thomson, Herschel,

Preston, and others, are all in keeping with the molecular
hypothesis.'"

Professor Rood succeeded in producing a vacuum of 39o;ooo;ooo of

;an atmosphere. Professor De Volson Wood states, that, even

-at this great rarity of the atmosphere, the quantity of matter
in a cubic foot of air "would be some 300 million million

times the quantity in a cubic foot of ether," and says, that,

admitting that the ether is subject to attraction according to

the Newtonian law and of compression according to the law
of Mariotte, in order to make the density vary sensibly with

the distance, the attraction of the central body must be some-

thing like a million times as great as that of the sun, or have

a diameter a million times as large; but, there being no such

known body, he concludes that the density and tension of the

ether may be considered uniform throughout space ; and he says

that the weight of a given volume of it would vary as the

force of gravity, and places the weight of a cubic foot of ether

at the surface of the sun at 57 x 10-^' pounds, and estimates the

pressure on a square foot of the sun of a column of infinite

height at 13 x 10-'< pounds.

Thus we see, that, while no two of these investigators agree

in their results, they all agree in ascribing to the ether all the

properties of matter, including that of gravity, and I therefore

think it no violation of the proprieties to speak of it as though

it were matter.

In regard to the definition of the word "stress," Professor

Dolbear quotes Maxwell as follows: "Now, we are unable to

conceive of propagation in time except either as the flight of a

material substance through space or the propagation of a condi-

tion of motion or stress in a medium already existing in

space," and says, "Evidently Maxwell did conceive that stress

could travel.'' I freely admit that a "condition of stress"

may travel, in the sense that a body between the particles of

which there exists a stress may travel ; and it seems to me that is

what Maxwell means. If he meant what Professor Dolbear

thinks he does, why does he says a ' 'condition of stress' ' ?

Why not simply ' 'stress' ' ?

I think Maxwell was probably the first to use the term

"stress," but it was in relation to phenomena described by

Faraday. In regard to this, Maxwell himself says (vol. i. p.

153), "The distribution of stress considered in this chapter is

precisely that to which Faraday was led in his investigation of

induction through dielectrics." Further, he says, "This is

an exact account of the conclusions to which we have been

conducted by our mathematical investigation. At every point

of the medium there is a state of stress such that there is

tension along the lines of force, and pressure in all directions

at right angles to these lines." "The expression 'electric

tension' has been used in various senses by different writers.

I shall always use it to denote the tension along the lines of

force, which, as we have seen, varies from point to point, and

is always proportional to the square of the resultant force at

the point." "The hypothesis that a state of stress of this

kind exists in a fluid dielectric," etc. "The state of stress

which we have been studying." "If the medium is not a

perfect insulator, the state of constraint which we call electric

polarization is continually giving away. Tlie medium yields to

the electro-motive force, the electric stress is relaxed, and the

potential energy of the state of constraint is converted into

heat." "In the phenomenon called the electric current, the

constant passage of electricity through the medium tends to

restore the state of polarization as fast as the conductivity of

the medium allows it to decay. Thus the external agency which

maintains the current is always doing work in restoring the

polarization of the medium which is continually becoming

relaxed, and the potential energy of this polarization is con-

tinually being transferred into heat."

I consider the above as perfectly in accord with my state-

ments in your issue of Jan 24.

On p. 257, §642, he specifically defines "stress " as follows:

"Hence the state of stress may be considered as compounded

of (1) a pressure equal in all directions, (2) a tension along the

line bisecting the angle between the directions of the magnetic

force and the magnetic induction, (3) a couple tending to turn

every element of the substance, '

' etc. ' 'The stress in this case

is therefore a hydrostatic pressure, combined with a longi-

tudinal tension along the lines of force," etc.

But Faraday was the first to conceive of these stresses

although I am not sure that he used this term. In his

"Experimental Researches," 8249, he says, "With the electric

force we have both the static and dynamic state; . . . still

there are well-established electric conditions and effects which

the words 'static,' 'dynamic,' and 'current' are generally
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employed to express. . . . The lines of force of the static

condition of electricity are present in all cases of induction.

... No condition of quality or polarity has as yet been

discovered in the line of static electric force, nor has any rela-

tion of time been established in respect of it. " ' 'No relation

of time to the lines of magnetic force has as yet been discovered'

'

(Ibid. , 3253)

.

Finally, on pp. 439 and 440 of "Experimental Researches"

(vol. iii. edition of 1855), he gives in detail, too long for quota-

tion here, his vievrs of the different phenomena, which, it seems

to me, fully support the position I have taken in this matter.

Nelson W. Pekry.
Cincinnati, O., Feb. 17.

Supposed Aboriginal Fish-Weirs in Naaman's Creek, near

Clayraont, Del.

If the substituted letter of Mr. Hilborne T. Cresson to the

American Antiquarian, published in your issue of Feb. 14, had

ever been printed before, certainly I should not have received the

impression that Mi\ Cresson once fancied he had discovered the

remains of pile-dwellings at Naaman's Creek, on the Delaware.

The differences between the two versions are very striking to

whoever takes the trouble of comparing them. I never before

understood that Mi-. Cresson regarded the version of his letter

published in the Antiquarian in November, 1887, as "an atro-

ciously garbled version' ' of it. I supposed he only complained of

certain bad mistakes in the proof-reading, such as the substitu-

tion of "cave" for "cove," etc. Mr. Ci-esson's memory has

played him false in regard to what he wrote to me when he

kindly forwarded to me a selection of the objects discovered at

the thi-ee "stations." On referi'ing to the notes that accom-

panied the specimens, I find that he calls them "pile-structures."

The fact is, that I supposed Mr. Cresson had changed his mind in

regard to what these structures actually were; and as I had

formed the opinion upon fh-st reading what he had printed re-

specting them, that they were merely remains of Indian fish-

weirs, I simply made that statement. I found nothing in what

Professor Putnam had stated in the ' 'Reports of the Peabody

Museum" (vol. iv. p. 44) in regard to Mr. Cresson' s discoveries

to give me any different impression. Mr. Cresson' s letter to me,

to which he refers, containing the request that I should adopt his

corrected views, came too late, as I wrote to him, because my
manuscript was already in the printer's hands. That I should

have drawn such inferences about Mr. Cresson' s opinions does

not seem to me so ' 'inexplicable' ' as it does to him.

Henry W. Hay'nes.
Boston, Feb. 16.

Mr. H. T. Cresson, in his letter published in Science, Feb.

14, seems to want to get away from his own assertion, and so

takes the opportunity to abuse the editor of tlie American An-
tiquarian. If you will allow me to quote the very words which
he used in his letter, and which were published in the Antiqua-

rian exactly as they were written, without any change whatever,

your readers will see what his position was in the year 1887,

though he seems to have changed his opinion since that time.

The words are as follows:—

.

'
' The results so far seem to indicate that the ends of the piles

embedded in the mud, judging from the implements and other

debris scattered around them, once supported shelters of early man
that were erected a few feet above the water— the upper portions of

the piles having disappeared in the long lapse of time that must have
ensued since they were placed there— (the flats are covered by
four and one-half feet of water on the flood tide ; on the ebb the

marsh is dry and covei'ed with slimy ooze several feet in depth,

varying in different places) . Tliree different dwellings have been

located, all that exist in the flats referred to after a careful ex-

amination within the last four years of nearly every inch of

ground carefully laid off and examined in sections.
'

' The implements found in two of 'the supposed river dwelling

sites ' are very rude in type, and generally made of dense argil-

lite, not unlike the palseoliths found by my friend Dr. C. C. Ab-
bott in the Trenton gravels.

'
' The character of the implements from the other or third sup-

posed river dwelling on the Delaware marshes are better flnished

objects made of argillite, indicating a greater antiquity than
ordinary surface found Indian relics. At this pile dwelling a
human tooth has been found and fragments of a jaw bone, ends

of scapulae, etc. It is my intention later on to present my speci-

mens to the Peabody Museum of Ethnology and Archeeology at

Cambridge, Mass."
The above is a quotation from the letter published in the

American Antiquarian in 1887. Mr. Cresson desires the readers,

of Science to compare the two letters. In order that they may do.

so, I quote a part of the letter which appeared in Science, Feb. 14

(see p. 116, near the bottom of the page) . It is as follows:—
'

' The results, so far (1877) , seem to indicate that the ends of

piles embedded in the mud, judging from the implements and
other debris scattered around them, had once served as supports

to structures intended for fish-weirs, these in all probability pro-

jecting a few feet above the water, and were no doubt interlaced

with wattles, or vines, to more readily bar the passage of fish

from the creek into the river. The upper portion of these wooden
structures has entirely disappeared in the long lapse of time that

has ensued since they were placed there. ... At slack water it

forms a low mud-bank slanting toward the creek. Three differ-

ent siafiojis were located, probably all that exist, in the bed of-

the creek refen-ed to. This opinion is based upon careful exam-
inations, made within the past four years, of nearly every inch

of ground in the neighborhood of the wooden stake-ends, by
dredging in sections between certain points marked upon the.

creek's bank. The implements found in one of the stations are

generally made of argillite, with a few of quartz and quartzite.

Some were very rude in character, and not unlike the palseoliths

found bj^ Dr. C. C. Abbott in the Trenton gravels. Objects of

stone and pottery rather better in finish than those at station A
have been found at the two other stations, B and C.

'

'

This is a quotation from Science, the sentence being consecu-.

five. The Italics will show the words and clauses which in one

letter convey one impression, and in the other letter convey an
entirely different impression.

Mr. Cresson charges the editor with putting in the words
'

' shelters of early man that were erected a few feet above the

water, " " tlu-ee different dwellings, " " two of the supposed
river dwelling sites, " " The character of the implements from
the other or third supposed river dwelling on the Delaware
mai-shes are better finished objects made of argillite. indicating a
greater antiquity than ordinary surface found Indian relics. At
this pile dwelling a human tooth has been found and fragments of

a jaw bone, ends of scapulas, etc." Now, the editor of the

American Antiquarian does not pretend to be ingenious enough
to fabricate such sentences, and interpolate them into a letter.

It is beyond the skill of an ordinary man to interpolate remarks
of that kind. If these words are not contained in the copy which
Mr. Cresson says he kept, why did not Mr. Cresson change the

wording, or request that it should be corrected, in the two years

that have elapsed? Professor Haynes quoted from the American
Antiquarian, supposing that Mr. Cresson' s own words were to be

relied upon. The statement went into "The Critical and Nar-

rative History" on the strength of Mr. Cresson' s o\vn words.

The editor of the Antiquarian at the time said nothing

about the '
' find.

'

' If Mr. Cresson wishes to withdraw from the.

position taken, he is at liberty to do so, but he should not charge-

the editor of the Antiquarian with '
' garbling '

' or changing hisi

letter, unless he can prove it. Stephen D. Peet.
Mendon, 111., Feb. 18.

The Fiske Range-Finder.

I WAS much interested in the description of the Fiske ranges

finder, which appeared in Science on Jan. 24. There is much
credit due Lieut. Bradley A. Fiske for the ingenious manner in

which he has applied a most beautiful electrical combination to,

a practical pui-pose, and there is no doubt that its range of use*,

fulness will extend beyond the realms of gunnery practice.

While reading the article, an idea came into my mind, whicl\

may also have occurred to Lieut. Fiske, and been rejected as im,-
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practical ; yet I think I will speak of it, as I see no reason why
it could not be applied with success, and still further increase the

eifectiveness of the rajige-finder. The object is to make the

range-iinder self-recording, to automatically adjust the balance,

and to avoid the need of a third operator. The method is ex-

tremely simple. First, the '
' slider

'

' is provided with a nut

•thi-ough which a spindle revolves, the spindle being the continu-

ation of a small motor-shaft. The fields are wound with two

coils in such a manner, that, when the circuit is closed through

one, the motor revolves in a particular direction, and, when closed

through the other, in the opposite direction ; moving the slider

backward or forward, as the conditions might require, to estab-

lish the balance. The motor is fed from one cell of storage or

other battery, at about two volts potential.

The operating mechanism is equally simple. Two small mag-

nets, A and B, are connected to the same cell that supplies the

motor, and the return wire of each terminates in a drop of mer-

cury, A and B', located each side of the galvanometer-needle,

so that the least movement to one side or the other will cause

contact with the globule of mercury. The circuit thus being

closed tlu-ough the needle to the other pole of the battery, the

-con-esponding magnet becomes energized, attracting the armature,

which closes the corresponding circuit of the motor. The object

of the magnets A and B is to reduce the sparking at A' and B',

-and they might possibly be dispensed with. They were to be

wound with considerable resistance, that the current might be

so small as to prevent any ti-ouble at A' and B' by burning or

-sticking of the contacts.

There are other arrangements whereby the above result might

JDe accomplished, but I send this, as it may be of some interest

"should this plan of automatically adjusting the balance not have

ieen previously thought of. J. F. Denison.

New Haven, Conn., Feb. 15.

given to Dr. Stockbridge, and not to the author. When I use

the facts of Dietrich, Hoffman, Liebenberg, or any other man,
and I give him credit, my duty ends then : Dr. Stockbridge ha

no claim to them, even though he may have translated them.

The statements in the eight pages referred to are commonplace,
and are found in any good modern text-book that treats of the

subject.

Niti-ification is described in great detail in Part II. of the

third supplement to Watt' s ' 'Dictionary of Chemistry' ' (p. 1397) ;

also in Bloxam's "Chemistry" (p. 173) and Storer's "Agri-

culture" (vol. i. p. 398). The word "microbe" ("little life")

was first used by Sedillot. The latest investigators are Warring-
ton, Schlosing, and Mtintz. The per cent of ash in plants is

given in ' 'How Crops Grow, '

' by Johnson (p. 30) ;
' 'How Crops

Feed, '

' by the same author (p. 364) ;
' 'Chemistry of the Farm, '

'

by Warrington (p. 2). "Asohen Analysen Von Landwirthschaft-

liche Prouducten," by Wolff, gives 5 per cent of ash. "The
Geological Survey of Ohio, 1870," p. 368; the average of 151

analyses, gives 4. 84 per cent of ash. It has been thought that the

transpiration of plants has been worked out in greater detail than

any other siibject. Nearly every possible condition has been

investigated by some one. The law of transpiration from the

upper and lower portions of the leaves has been worked out by
Guettard, Unger, and Bonnet. Tlie relation between the num-
ber of stomata and the rapidity of transpiration has been experi-

mented upon by Von Hohnel and Garreau ; the amount in wet

and dry weather, by Moldenhawar ; the effects of light and dark-

ness, by Wiesnar and Van Tieghem; how transpiration is in-

fluenced by the liquid absorbed, by Senebier, Sachs, and Bur-

gerstein ; the pressure in the growing plant during transpiration,

by Meyen, Sachs, and Von HSlmel ; even the effect of the differ-

ent rays of the sun, by Wiesner ; and the age of the leaves, by
Hohnel and Deherain. The amount of water transpired for

wheat, barley, oats, beans, red clover, rye, peas, etc., has been

determined by Hellriegel, while Sachs, Hofmeister, and Hales

have determined the amount ti-anspired fi-om the giape-vine, sun-

flower, cabbage, etc.

Tlie facts about the fineness or division of soil are stated in

Williams's "Applied Geology" (p. 111). In "Chemical Bulle-

tin, No. 10, Department of Agriculture, '

' under the head (p. 10)

"The General Fertility of Soils depends Principally on Their

Texture," is the following language: "These qualities depend

altogether on the state of division of the soil and of its geological

origin' ' (see ' 'Soils of the Farm, '

' by Scott and Morton) . When
the same statement has been made by so many authors, it is

difficult to state positively the source of information ; but in two
instances I had the references marked.

In Dana's "Manual of Geol-
ogy," 1879, p. 714, this lan-

guage is found:

—

Soils and Alkali.

Please gi'ant me the use of your paper to reply to the article

by Dr. Stockbridge in your issue of Jan. 17, on soils and alkali.

"When the bulletin was written, it was thought best to preface it

"with some general statements about soils. With this end in

view, I collected, condensed, and arranged, from the sources at

my command, the facts of the first eight pages of the bulletin.

There never has been any claim made to originality in these

-eight pages. The facts were collected simply to make the bulle-

tin more intelligible to the farmers. As far as I knew, I tried to

give credit to every one for his work. The domain of science is

too large, and human life is too short, to have any one mind
even comprehend it. It was explained to Dr. Stockbridge that I

did not collect all the material myself, and, if any of the matter

was his, due credit would be given him. This should convince

any man that I acted in good faith in tlie matter. He makes

some very broad assumptions, that are not warranted in this day,

age, and generation : 1st, That he has a patent right on German
and other foreign publications, and that no one else has access to

them ; 2d, That no one else can translate them ; 3d, If he trans-

lated them, and any one afterwards uses the facts, credit must be

The earth has three
sources of heat: (1) The
heat of the earth's interior;
Gal and mechanical action.

prominent
in; (3) The

3) Chemi-

He quotes me:

—

O'BRINE (p. m.

The heat comes from three sources:
Solar heat, as the sun's rays; heat of
chemical decomposition -within the
soil, and the original heat of the earth's
interior. The latter cannot be of any
value to plants; the heat of chemical
decomposition is not of any value, ex-
cept in a few special cases. The sun,
therefore, remains the only source of
heat of practical importance in rela-

tion to the production of crops from
the soil.

In making the application of these facts to plants, what other

conclusion could be arrived at?

He quotes me:

—

O'BRINE (p. 4).

Oats, rye and buckwheat thrive with
the lowest amount of organic matter,
requiring from one to two per cent.
Wheat and tobacco seem to require
most among the common agricultural
products, and do their best upon soils

containing from five to eight per cent
of organic matter.

The text-book of geology by
Geikie, 1885, p. 326, in speak-

ing about the organic matter in

soils, says,

—

It is the experience of practical agri-

culturists in Britain that oats, rye,
will grow upon a soU with one and one-
half per cent of organic matter, but
that wheat requires from four to eight
per cent.

I added to the statement in the geology, "buckwheat and

tobacco ;" the one being proverbial for gi-owing on poor soil, and

the other for requiring a rich soil. The order of arrangement

that I used is found in Loudon's ' 'Encycloptedia of Agi-iculture,
'

'

eighth edition.
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He claims, in his article, that the facts I used are his, while

in the preface to his book he lays no claim to the facts. Here

is what he says :
' 'The nature of the work is such that I have no

claim for the presentation of new material." In regard to

"Rocks and Soils, " published by Dr. Stockbridge, I have lately

examined it, and I can confirm what he has said, that it does

not contain a single fact new to science. I believe one such

claim is made, but the /acts have been in print tot forty years.

We have the same publisher, and for that reason I do not care to

make any comments upon it. Any of your readers that are in-

terested will find a review of it in Nature, Jan. 24, 1889, p. 392.

D. O' Brine.
Fort Collins, Col., Feb. 15.

INDUSTRIAL NOTES.

The Electric Light in Japan.

An American electric-light system has again come out victori-

ously while competing with the older European systems. This

time the battle-ground was Tokio, Japan, where a corporation of

capitalists, The Takata Company, awarded a large contract for

electi-ic lighting to the Westinghouse Electric Company of Pitts-

burgh, Perm. The Westinghouse alternating-current system has

gained great favor in eastern Asia, as an immense central station

for electric lighting is now being installed with Westinghouse

alternating-current apparatus in Canton, China. The Japanese

plant will be put up at Shidznoka, near Tokio, and it will have

a total capacity of 500 lights. This is the first alternating-cur-

rent central-station plant in the land of the Mikado.

A Big Road goes in for Electricity.

During the last week Mr. Thomas Lowry, president of one

of the largest street-railway combinations in the world, showed

his confidence in the electric system of street-railway propul-

sion by deciding to equip all the lines of St. Paul and Minne-

apolis by electricity. The electric company to whom this con-

tract was awarded is the Sprague Electric Railway and Motor

Company, and the investment called for from the street-railway

company is said to be in the neighborhood of two million

dollars.

Before deciding upon any system to be used upon these roads,

the president of the company, together with the directors,

made a careful inspection of all the difi'erent methods of

operating street-cars in large cities, and investigated the merits

of each. As a result of this investigation, the contracts for

the partial equipments of the road by cable were cancelled, and

negotiations were entered into with the Sprague Company for

the entire electrical equipment.

By the terms of the contract, the Sprague Company is to

fully equip and put into working order the entire mileage

owned by the railway company, the work to be completed by

June 1; and the first delivery of electric-railway apparatus,

which will include 360 Sprague improved motors for the equip-

ment of the rolling-stock, will be made shortly.

This is pi'obably the largest order which has ever been given

for electric-railway motors, and evinces the confidence which

prominent street-railway managers feel in the electric system.

Photography done Quickly.

The initial letters of the above three words have been adopted

as the name of the "P. D. Q." camera, a new detective

camera of small size, manufactured by E. & H. T. Anthony of

this city. This camera, which is shown in the cut, is adapted

to the making of four-by-five inch pictures, either time or

THE P. D. Q CAMERA.

instantaneous, and which may be taken either vertically or

horizontally. It is provided with a finder which may be used

for either position. Three patent .double holders are supplied

with each camera, — one for dry plates and two for films. The

double-film holders are very durable and compact, being only

three-eighths of an inch thick.

This camera is fitted with a combination instantaneous

achromatic landscape lens and a shutter of a new design, which

by its peculiar mechanism is always closed except at the

moment of exposure, the resetting being accomplished by an

ingenious device, which requires only the movement of a lever

to the right or left. The manipulation of the shutter is wholly

from the outside of the box, and it may be made to work v^ith

greater or less rapidity, as desired.

As a Flesh Producer there can be
' no question but that

SCOTT'S

EMULSION
I

Of Pure Cod Liver Oil and Hypopliosphites

I

Of Lime and Soda
I is Tunthout a rival. Maay have
g'ained a pound a day by the use
of it. It cures

I

CONSUMPTION,
I SCROFULA, BRONCHITIS, COUGHS AND
I
COLDS, AND ALL FORMS OF WASTING DIS-

I

EASES. AS VAL.irABl.E AS MILK.
I lie sure you get the fjeti'.tUie as there are

\
poor imitations.

A New Method of Treating Disease.

HOSPITAL REMEDIES.

What are they ? There is a new departure in

the treatment of disease. It consists in the

collection of the specifics used by noted special-

ists ofEurope and America, and bringing them

within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indifiestion, stomach and liver troubles only,

was obtained and prepared. The treatment of

other physicians celebrated for curing catarrh

was procured, and so on till these incomparable

cures now include disease of the lungs, kidneys,

female weakness, rheumatism and nervous de-

bility.

This new method of "one remedy for one

disease " must appeal to the common sense of

all sufferers, many of whom have experienced

the ill effects, and thoroughly realize the ab-

surdity of the claims of Patent Medicines which

are guaranteed to cure every ill out of a single

bottle, and the use of which, as statistics prove.

has I idned more stomachs than alcohol. A cir-

cular describing these new remedies is sent free

on receipt of stamp to pay postage by Hospital

Remedy Company, Toronto, Canada, sole pro-

prietors.

ANY OF
Prof. A. MELVILLE BELL'S WORKS

—ON—

Elocution — Visible Speech —
Principles of Speech—Faults

of Speech—Phonetics—Line

Writing — World - English,

etc.,

SUPPLIED BY

N. D. C. HODGES,
47 Lafayette Place, N.Y.

FOR SALE.
A flrst-class water motor, for hydrant pressure of

20 pounds or over.
No experiment; 5,000 in use.
Clean, simple, safe, reliable, economical, and very-

desirable. No dirt, delay, or danger. Always ready;
no repairs. Any one can erect and operate it in

parlor, workshop, or office. For price, particulars,

etc.. address "HYDRAULIC," care of Science,
47 Lafayette Place, New York.



154 SCIENCE. [Vol. XV. No. 369

CALENDAR OF SOCIETIES.

Anthropological Society, Washington.

Feb. 18.— D. S. Lamb, Olecranon Fora-

men; W. W. Rockhill, Tibet; Mark B.

Kerr, The Origin of Llao Nous, a Legend
of the Shasta.

Engineers' Club, St. Louis.

Feb. 19. — Professor Johnson read Jlr.

Edward H. Connor's paper on the "Sub-
structure of the Cairo Bridge.

'

" The paper

was accompanied by drawings, showing the

spans, piers, and caissons ; also by numer-
ous tables, and the complete specifications

of the bridge. Tlie paper explained the

work of construction in detail, and the dif-

ficulties met with in various parts of the

work. The tables gave the results of

numerous tests on cements, showing the

effect of different proportions of salt, the

effect of freezing, the effect of fine gi-ind-

ing, etc. The results were given for both

Portland and Louisville cements. Under
general discussion, Mr. Willard Beahan
was called upon for some information re-

garding the outlook for engineers in South

America, he having recently returned from
that country. He stated that the prospects

for American engineers were excellent at

the present time. Railroads are few, but a

large number are in prospect. Municipal

engineering was just being taken up. The
prices secured and salaries paid were good.

Most of the engineers now in that country

are French, there being only a few from
America and England.

Exchanges.

[Free of charge to all, if ofsatisfactory character.
Address N. D. C. Hodges, 47 Lafayette Place, New
York.l

I have a number of duplicates of microscopic slides,

mostly botanical, which 1 would like to exchange for
others not now in my collection. Send list of what you
have to exchange and get my list. S. R. Thompson,
New Wilmington, Pa.

Correspondence and exchanges solicited with persons
interested in the study of American and Mexican an-
tiquities. L. W. Gunckel, 36 Elm St., New Haven, Conn

I wish to exchange or purchase well-fixed or hardened
vertebrate embryos for sectioning. Desire specially rep-
tilian embryos, but will be glad to secure any material
that 1 do not possess. Thomas G. Lee. M.D., Histo-
logical Laboratory, Yale University, New Haven, Conn.

Wanted—Books and journals, American or foreign,
relating to Photography—exchange or purchase. C. W,
Canfietd, 1.321 Broadway, New York.

Wanted.—Marine univalves of the west coast, from U.
S. line southward, and from Pacific Islands, offered; ex-
change from a general collection. — F. C. Browne, Fram-
ingham, Mass. T Box 50.

D. E. Willard, Curator of the Museum, Albion Acad-
emy, Albion. Wis., will answer all his correspondence as
soon as possible. Sickness and death in the family, with
many other matters, have prevented his answering as
promptly as he should have done.

I will give 100 eood arrow heads for a fine pair of wild
cattle horns at least two feet long. If you have shorter
or other horns write me, and also how many arrow heads
you want for them. I will also exchange shells, minerals
and arrows. W. F. Lerch, 308 East 4th St., Davenport,

A few duplicates of Murex radix, M. rajnosus, M.
brandarts. Cassis ru/a, Harpa ventricosa, Otiva tri-
at-ula, O. reticularis, Chlorostovia funebrale, Cyprtza
caput serpentis^ C. lynx, Lottia gigantea, Actnola
patina, Chama spinosa, and some thirty other species,
for exchange for shells not in our collection. List on ap-
plication. — Curator Museum, Polytechnic Society, Lou-
isville, Ky.

Photographs and Stereoscopic views of Aborigines of
any country, and fine landscapes.etc.,wanted in exchange
for minerals and fossils. — L. L. Lewis, Copenhagen,
New York.

Droysen's A Igzmeiner Historicker Hand-atlas (Leip-
zig, 1886.) for scientific books — those published in the
International Scientific Series preferred. —James H.
StoUer, Schenectady, N.V.

Astronomical works and reports wanted in exchange or
to buy. Reports of observations on the planet Neptune
and its satellite specially desired. — Edmund J. Sheri-
dan, B.A., 295 Adelphi St., Brooklyn, N.Y.

I would like to correspond with any person having
Tryon's "Structural and Systematic Conchology " to
dispose of. I wish also to obtain State or U.S. Reports
on Geology.^ Conchology, and Archseology. I will ex-
change classified specimens or pay cash. Also wanted a
copy of MacFarlane's " Geologists' Traveling Hand-Book
and Geological Railway Guide." — D. E. Willard, Cura-
tor of Museum, Albion Academy, Albion, Wis.

Morris's "British Butterflies," Morris's "Nests and
Eggs of British Birds," Bree's "Birds of Europe" (all

colored plates), and other natural history, in exchange
for Shakesperiana ; either books, pamphlets, engravings,
or cuttings. — J. D. Barnett, Box 735, Stratford, Canada.

I have Anodonta opalina (Weatherby), and many
other species of shells from the noted Koshkonong Lakt
and vicinity, also from Western New York, and fossil:

from the Marcellus shale of New York, which I would bi

glad to exchange for .specimens of scientific value of an)
kind. 1 would also like to correspond with persons inter
ested in the collection, sale, or exchange of Indian relics.—
D. E. Willard, Albion Academy, Albion, Wis.

Shells and curiosities for marine shells, curiosities or
minerals address W. F. Lerch, No. 308 East Fourth St,

Davenport, Iowa.

LIFE-LORE:
A MONTHLY MAGAZINE OF POPULAR BIOLOGY.

The Subject-Matter is LIFE—Life in all its forms,
plant and animal^ from the " lowest " to the *' high-
est^" recent and extinct. The engravings and letter-

press are beautifully produced.

Published by
;. MAWER, at Essex Hall, Essex Stree

Strand, London, "W.C.

Post-free for twelve mouths for $1.25, prepaid.

NOTICES OF the: PRESS..

" We expect it will become one of our most im-
portant magazlues."

—

Halifax Coitrier.

'* We predict a career for Life-Lore worthy of Its
high aims and the ability it displays."

—

Citizen.

"It Is handsomely printed; the engravings are well
executed, and the matter is excellent."—^fancZartZ.

"A model of what a popular scientific magazine
should be . . . gives signs of vigor and staying
power."—iiferar?/ World.

"Exceedingly well got up. The letterpress and
illustrations are in the best style of printer's and
wood engraver's s.vV^—Boston Guardian.

"Bears evidence that it means to be sound, as the
firstnumber undoubtedly is, . . We wish this con-
scientious venture success."—^asaar, Exchange <&
Mart.

"A decided advance upon the too often unscien-
tific popular Journals of its class. . . . We have
nothing but praise for this conscientious attempt."—Staffordshire Advertiser.

"Life-Lore is the felicitous title of a new monthly
magazine of natural history which seems admirably
calculated to fill up a gap In our serial literature.
. . . . Replete with intelligible Instruction."—
Newcastle Daily Journal.

"The first volume, which is before us, contains
excellent papers and illustrations."—Grapftic.

"Whilst far eclipsing its one English rival in the
matter of beauty of type, Illustration, and paper, and
popularity of treatment. It Is marked editorially by
an unusually strong gr\p."—Bayswater Chronicle.

A TEMPORARY BINDER
for Science is now ready, and will be mailed

postpaid on receipt of price.

Half Morocco - 75 cents.

This binder is strong, durable and

elegant, has gilt side-title, and allows

the opening of the pages perfectly

flat. Any number can be taken out

or replaced without disturbing the

others, and the papers are not muti-

lated for subsequent permanent bind

t3**^rn '"S- Filed in this binder, Science is

UinyCr always convenient for reference.

N. D. C. HODGES,
47 Lafayette Place, New York.

OATAKBH.
Catarrhal Deafness—Hay Fever..

; TREATMENT.

Sufferers are not generally aware that these
diseases are contagious, or that they are due to
the presence of living parasites in the lining
membrane of the no-e and eustachian^ tubes.
Microscopic research, however, has proved this-

to be a fact, and the result of this discovery is.

that a simple remedy has been formulated where-
by catarrh, catarrhal deafness and hay fev«r are-

permanently cured in from one to three simple
application^; made at home by the patient once
in two weeks.

N.B.—This treatment is not a snufi or an
ointment

; both have been discarded by repu-
table physicians as injurious. A pamphlet ex-
plaining this new treatment is sent free on
receipt of stamp to pay postage, by A. H. Dix-
on & Son, 337 and 339 West King Street.
Toronto, Canada.

—

Christian Advocate.

Sufferers from Catarrhal troubles should care-
fully read the above.

DO YOU INTEND TO BUILD?
We offer an Atlas of Sensible IjO'IV Cost

Houses, a portfolio 11x14 Inches, containing
bandsome Illustrations^ floor plans, and ful!^

descriptions of this popular desigrn, and flfty-four
others, ranging in cost from $800 to $7,200. This
specimen design Is for a cottage with seven rooms^
and costing $1,100. It combines beauty and comfort,
has two large porches, and Is a popular and practi-
cal working design, having been built several times,
for Its estimated cost.
No matter what style of a house you may Intend to-

build, it will pay you to have this book.
We will send this Atlas, postpaid, on receipt of

price, SI—N. D. C. Hodges, 47 Lafayette Place, New-
York.

J. GRUNOW
631 Sixth Avenue, New York,

Established 1852.

Microscope Stands,

Oil Immersion Object-

ives and Abbe Con-

dense rs for Bacteria

and Histological worl<,

of Objectives, Camera

Lucida and other ac-

cessory apparatus,

RUPTURE
cured in stipulated time.

NO DELAY FROM WORK. NO OPERATION.
Call or send stamp for circular and reference of those-

cured. We have on hand over 300 styles of trusses, frora
$1 up, and suspensories of all kinds. Orders filled by
mail or express to any part of the United States.

C. A. M. BURNHAM, M.D.,
138 Clinton Place, New YorK

Readers of Science
Corresponding with or visiting Adver

tisers will confer a greatfavor by mention-
ing the paper.
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SCIENCE CLUBBING RATES. 'H. Wimclerlich & Co.

jofc DISCOUNT.
We will allow the above discount t(

subscriber to Science who will send
order for periodicals exceeding Sio, c

ing each at its full price.

Agricultural Science .

American Agriculturist
American Architect and Building News

Imperial edition

Gelatine "
Regular "

American Garden
American Journal of Philology
American Machinist
American Naturalist
Andover Review
Atlantic
Babyhood
Bradstreet's
Er;

Building (weekly)
Carpentry and Building..

Century Magazine
Chautauquan, The
Christian Union, The...
Cosmopolitan, The

Eclectic Magazine
Edinburgh Review
Electric Age
Electrical World
Electrician and Electrical Engineer
Electrical Review
Engineering and Mining Journal
English Illustrated Magazine
Forest and Stream
Forum. The
Garden and Forest
Harper's Bazar
Harper's Magazine
Harper's Weekly
Harper's Young People
Illustrated London News ( Amer. reprint)..

Independent, The
Iron Age (weekly)
Journal of Philology (Eng.)

5^^Z^
L'Art
Life
Lippii ott's Magazine

; Living A ge
London Quarterly
M acmillan's Magazine
Magazine of American History

.

Medical and Surgical Journal. .

.

Mechanical Engineer
Metal Worker
Microscope, The
Na
North American Review
Outing
Overiand Monthly
Political Science Quarterly....
Popular Science IVIonthly
Popular Science News
Portfolio, The
Practitioner
Public Opinion
Puck
Puck(German>
Quarterly Review (.London)
Queries
St. Nicholas
Scientific American

Supplement
Architect and Builders' edit

Scribner's Magazine
Texas Siftings

ed Nl

6. Bo
6.80
6.80
6.80

868 BROADWAY,
NEW YORK,

Invite special attention to their latest

importations of Modern Etchings, En-

gravings, Brown's Carbon Photographs

and VVatercolor Paintings, also to their

large collection of Rare English Mezzo-

tints, Fancy Subjects by Bartolozzi,

old Line Engravings, and Original

Works by Rembrandt, Durer, and other

old masters.

CHANCE FOR ALL
To Enjoy a Cup of Perfect
Tea. A TRIAL ORDER ot3><;

pounds of Fine Tea, either Oolong. Ja-

pan. Imperial, Gunpowder, Young Hy-
son, Mixed. English Breakfast or Sun
Sun Chop, sent by mall on receipt of

S2 00. Be particularand statewhatkind
of Tea you want. Greatest inducement
e\ er olltred to get orders for our cele-

brated Teas, Coffees and Bating Powder. For full particu-

Correspondence solicited with parties

seeking publishers for scientific hooks.

N. D. C. HODGES,

Publisher of Science,

47 Lafayette Place,

New York.

IGEHTSWftHTEO',
opportunity. Geo. A. Scott, *»43

: large profits,

..__FREE. A rare
oadway, N. Y.

Old and Rare Books.

7

6
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"D. li J. WdERSON'S"
Celebrated SCOTCH ZEPHYRS,

CHECKS, STRIPES, PLAIDS, and BOU-

RETTE EFFECTS.

Special novelty will be found in
our spriujg^ colorings and designs.
Tliis fabric is unsurpassed for La-
dies' and Children's wear.

"FRERES KOECHLIN'S"
PRINTED SATEEN S.

Stoat)wcti| C^ l^rf 61,

NEW YORK.

European and U. S. Patent Office
Of G. DITTMAE, C. E. Established 188r.

I Washington Branch, 615 Seventh St., N. W.
Offices-^ Germany, Hornstrasse 11 in Berlin (Prussia)

( France^m'nofce)rue Rocbechouart 47 Paris

Specialty: Foreign Patents and Trademarks. Di-

rect dealings with all Patent Offices. Attorneys' fee

for any country, $25.00, to which add the Govern-
ment fees. Searches as to scope, validity, novelty
or infringement, through U. S. and Foreign patents.

PHYSICAL, ELECTRICAL

AND CHEMICAL

APPARATUS
Of High Grade.

FOR SCHOOLS AIVD COLLEGES.
Send for List of Catalogues.

QUEEN & CO, PMladelpMa.

IMPROVED OIL LIGHT

MAGIC LANTERNS.
Also Lime and Electric Light Apparatus, and

mechanical, plain, and fine colored views.

J. B. COLT & CO., Manufacturers,

No. i6 Beekman Street, New York.

MINERALS.
Cabinet Specimens and Collections.

Our stock is very complete in fine specimens for
the connoisseur, as well as cheaper specimens for the
student and amateur. Complete Catalogue Free.

GEO. li. ENGIilSH & CO.,
Dealers in minerals,

1512 Chestnut Street, Philadelphia, Pa.

TWENTY-EIGHT MILLIONS OF

DOLLARS and over is the value given

by the Collector of Customs for the

commerce of the Port of Superior, Wis.,

for 1889. In 1888 the valuation was

less than ten millions of dollars.

WEST SUPERIOR, Wis.,
is a four-year-old city of 10,000 people,

at the extreme west end of Lake Su-

perior. Its population has more than

doubled in 1889. Joaquin Miller be-

lieves it is destined to outstrip Chicago

in growth, and will rank with New
York as a commercial, financial and

manufacturing center. It is worth in-

vestigation if half of this is so; for in-

vestors in real estate and mortgage

loans can realize large profits in such

growing towns. Information regard-

ing West Superior and vicinity will be

gladly given by

JAMES W. GREENE,
West Superior, Wis.

He refers by permission to the Editor

of SCIEN-CE.

NEW YORK LIFE INSURANCE COMPANY,
346 & 348 Broadway, New York.

SUMMARY O F FORTY-FIFTH ANNUAL REPORT.

Jamiary 1, 1890.

REVENUE ACCOUNT.

Total Income , $29,163,266 24
BISBUKSEMENT ACCOUNT.

Death-claims and Endowments '^'InS'SI? ??
Dividends, Annuities, and Purchased Insurances o,Slj J,U.4b lO

Total to Policy-holders. . . fl2,121,121 66
39 499

$151,119,088 00New Policies Issued
New Insurance "Written

CONDITION JANtJARV 1, 1890.
Assets $105,05^,600 96

^Divisible Surplus, Company's New Standard.
tTontine "
Surplus, by State Standard (4 per cent.)

Insurance in Force
PROGRESS IN 1889.

Increase in Interest
Increase in Benefits to Policy-holders. .

Increase in Surplus for Dividends
Increase in Premiums
Increase in Total Income
Increase in Assets -

Increase in Insurance Written
Increase in Insurance in Force

* Exclusive of the amount specially reserved as a contingent liability to Tontine Dividend Fund.
+ Over and above a 4 per cent, reserve on existing policies of that class.

$7, .517,823 28
7,70.5,053 11

$15.600,000 00

150,381
$495,601,970 00

$303,653 06
1,148,051 61
1,716,849 01
3,4.58,330 35
3,761,983 41

11,573,414 41
26,099,357 00
75,715,465 00

WILLIAin H. BEERS, President.

A. HUNTINGTON, M.D., Medical Director.

If you vrant a Policy or an Agency, do not insure nor engage elsewhere until you know what the New York Life is offering in In-

surance and Agency contracts. Address the Home Office or the nearest Branch Office, giving date of birth if you want Insurance, and

previous business experience if you want employment.
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AN ELECTRIC SNOW-PLOUGH.

The rapidity with which the electric motor is displacing the

horse as a motive power for street-cars is greater than is

generally supposed. Some idea of the transition going on may
be gathered from the fact that one company alone, the Sprague,

has sold about eight hundred electric motors in the last sixty

days, all for street-car purposes. When we consider that this

is the record of only one out of the many electric motor com-

forward or backward, similar to an electric car. The reduction
in gearing between the motors and the oar-axles is greater tbao
in the ordinary electric car, so that a large amount of power is

available from the motors in case of necessity. It is estimated
that this plough will clear the track more speedily and effec-

tually than an ordinary snow-plough drawn by twelve horses.

The view shown is from a photograph of a plough wh icl^ has
been in operation for some time on a street-railway in Troy,
N.y. Although the season has not as yet offered much'chance

SPRAGUE ELECTRIC SNOW-PLOUGH FOR STREET-RAILWAYS.

panies in the field, the rapid growth of this branch of applied

science seems little short of marvellous

The greater number of these electric railways are in the

northern part of the country, where, during the winter months,
snow often becomes a serious obstacle to travel. To rapidly

and economically remove this obstacle from the tracks as soon

as possible after each snow-storm, electric snow-ploughs have
been constructed, one of which, manufactured by the Sprague
Electric Railway and Motor Company, is shown in the accom-
panying illustration. It is fitted with two fifteen horse-power

improved motors, and is so arranged that it can be run either

to show the capabilities of the plough, it has effectually taken
care of several light falls of snow which have obstructed th
tracks this winter.

THE HALE PATENT PAVEMENT.

The Hale pavement, shown in section in the accompanying
illustration, consists essentially of a shell of hard-bumed
bricks laid upon a board floor having a bed of sand below and
above it. It is constructed in the following manner. The
grade having been properly reduced and dressed to the required
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shape, the ground is covered with a layer of loose sand a few

inches in thickness, to form a more perfect bed for the boards

to rest upon, and to keep the boards from contact with the

earth beneath, so as to form a sub-drainage against the effects

of freezing weather. The sand is struck off to a perfect surface

by a templet made to suit the desired curve, and guided by

slats set to grade stakes.

The boards to be used need not be more than one inch in

thickness, and ought not to be less than ten inches in width.

The best timber for the purpose is that least subject to rot

under the circumstances. Good white oak has been used suc-

cessfully. The boards should be dipped in hot coal-tar or other

preserving material. They are then carefully laid upon the

sand-bed — lengthwise with the street would be the most

convenient way — from curb to curb, with a regular curve all

the way. No gutters are necessary, except such as are formed

by the crown of the pavement. The broad surfaces of the

boards bridge over all minor irregularities of the grading, and

widely distribute all weights or pressure; and the floor forms

a complete and perfect foundation for the hard material to fol-

low. It is best to cover the boards with a layer of loose sand

an inch or two in thickness, to form a more perfect bed for the

bricks, which can be struck off with the templet, as before

described.

The hard-barned bricks are next laid down. If they are of

the ordinary shape of building-bricks in common use, they

should be placed on edge, and laid "herring-bone" style, by

blocks, and in most places for less than well-laid wooden
blocks, or even good macadam roadways. It is controlled by

the Hale Pavement Company of Staunton, Va.

MAJOR POWELL' S ADDRESS TO THE MINING ENGINEERS, i

Mr. Peesident, and Members of the Institute of Mining

Engineers,— It is with great pleasure that I greet you, and wel-

come you to Washington. The people of the United States ob-

tain vast values from the rocks. The sum of the annual products

of the mines of the United States is now more than six hundred

millions of dollars. Over this production you preside. It is by

your genius and skill that these industries are prosecuted. These

affairs, which are confided to your guidance are not only great in

themselves, but they constitute an integral part of all of the in-

dusti-ies of the land, as they are all profoundly interdependent.

The industries of manufacture, transportation, agriculture, and

exchange have their interests, their prosperity, and their value

to the people at large, all interwoven with the industry of min-

ing, for the success and prosperity of which you are responsible.

Deep in the mountains lie the values which you seek ; buried

under the hills are the substances which you bring to light ; con-

cealed beneath the valleys are the materials which you resurrect.

By your insight they are discovered. The prosperity of the land

depends upon your knowledge of the structure of the earth and

the secrets which lie buried in the depths of the rocks. By your

knowledge and mastery over the powers of nature, all these sub-

THE HALE PAVING SYSTEM.

which means all joints in the board floor are straddled. The

seams are then filled with sand, and the bricks settled in th eir

beds with a flatter, well rammed, or rolled with 'a heavy

roller.

In cities having very heavy traffic to follow immediately the

laying of the pavement, it is sometimes preferred, after the

interstices between the bricks are half filled with fine sand,

to complete the filling with hot pitch made by boiling gas-tar

until the more volatile portions are driven off. This, when
it cools, makes the pavement at once impervious to water,

cements the bricks together, and helps to hold them firmly in

place. This is generally advisable wherever clean fine sand

cannot be obtained to fill the interstices.

A perceptible elasticity tends to favor the bricks when sub-

jected to a crushing weight. The bricks being in place, their

flat surfaces agreeing with each other and with the flat surface

of the boards beneath, the bearings are perfect and equal : they

can be broken only with difficulty, and cannot get out of place;

and if at any tims it is desired to lay pipes or sewers beneath

the pavement, the materials, being all disconnected, can be

rapidly taken up and laid aside, and as rapidly replaced at

small expense, no new materials being required, and no patch-

ing to be done, every thing fitting in its place.

The durability of this pavement has been tested by several

years of hard service in the streets of Charleston, W. Va., and
in other places. The cost of this pavement in any given locality

depsnds upon the cost of sand, oak or other durable boards,

hard-burned brick, gas-tar, and labor at such locality ; but it is

claimed that it can be laid in any city or town in the United

States, having length of streets sufficient to warrant the under-

taking, for very much less than asphalt or Belgian granite

stances are wrested from the adamantine grasp of mountain, hill,

and valley, and placed in the possession of mankind. By your

knowledge of the constitution of the rocks, and the various pro-

cesses by which they may be transformed, these substances, so

useful to mankind in the industries of civilization, are extracted,

and transmuted into forms ready for the use of the people. But

for your agency, the factory-wheels of the land would stop, the

life of transportation would expire, the valleys of agriculture

would be reforested, and the marts of exchange, now ti'odden by

busy feet, would be clothed by a mantle of desolation.

That labor may be successful, that the ever-increasing wants

of ever-increasing men may be supplied, labor must have guid-

ance. In the centuries that have passed, tyrants have directed

laborers as slaves, or held them under conti'ol as abject servants

of want ; but under modem culture the laborer is emancipated

from slavery supported by chains and whip, and the slavery sup-

ported by want and dependence. Muscles of brawn are no longer

shackled ; but by your transcendent genius the powers that gleam

from the sun upon the world, the powers that flow in gTeat rivers,

the powers that are concealed in banks of coal, filling the hills

and mountains, the powers that lurk in the chemical re-actions

of the rocks that constitute the ci-ust of the earth,— all these

powers are enslaved, all these powers are shackled, all these

powers are made the sei-vants of mankind. The crack of the

lash is superseded by the glint of thought. The modem rulers

are the men who control the powers of nature.

It is thus that the members of the American Institute of Min-

ing Engineers constitute the greatest body of rulers now on the

globe. When we consider the power that is wielded as a boon to

mankind, there is no other parliament or congress whose delib-

1 Delivered in Washington, D.C., Feb. 19.
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©rations and administrations so profoundly affect the welfare of

mankind ; and yet this body is held together as an organization

of free men, each independent in his own sphere, governed only

by a body of science, which is the common property of all, and

the aggi'egated progress of research, invention, and exploitation.

The elBoient constitution and by-laws of this society are the

formulated principles of science. For the organization of the

labors of the past, the whip for the back has been the proper em-

blem of sovereignty. For the organization of the labor over

which you preside, the hammer for the rook is the emblem of

rule. You want in your deliberations no eagle on your mace,

no unicorn and lion ; but the balance and crucible properly sym-

bolize to the world the power of your knowledge to control the

industiies of mankind.
Gentlemen, the industries which you control have their loca-

tion in the foundations of the world. The valleys thi-ough which

the living rivers roll, the prairies that spread their blossoms of

beauty to the sun, the hills that billow with ripples of pei-petual

joy, the mountains where kissing clouds are transformed into

cascades decked with rainbows, — all forms of land have their

foundations laid in interlocked, crystalline gems, firmly set in a

cement so delicately formed that the highest powers of the micro-

scope fail to reveal its sti-ucture. The vast diastrophic powers of

nature are forever engaged in mountain-building, against which
the clouds hurl their storms to carve the hills and form the

valleys; and, as the mountains appear above the level of the

sea, the clouds bear them away on river-floods to build the frin-

ging islands that are bathed by the tides. As these processes go

on from geologic age to geologic age, the gold and the silver, the

copper and the lead, the iron and the coal, and all the various

substances with which you deal, are gathered in lodes, and
segregated in bodies, and spread in strata, and are thus by nature

separated from the great crystalline foundations of the world, and
accumulated in masses. Then bounteous Nature repents of her

generosity. Seeing what a store of wealth she thus brings to-

gether, she conceals it from the eye of the vulgar, and deems
these treasures too precious to be intrusted to the ignorant. So

she hides them away in fissures and in caves, she buries them
under volcanic floods, she covers them with strata spread out by
the waves of the sea ; and she spreads over all a mantle of debris

—of bowlders and gi-avels, and sands and soils; and over all

she paints the bloom of the meadow, the variegated pattern of

the copse, and the green of the forest; and then she smilingly

exclaims, "My ti-easures are for those who can discover them.

They who are worthy, by their intelligence may find ; they who
are unworthy, by their ignorance must remain destitute.

'

'

The people of the United States have chosen you — not by
blind natural selection, but by intelligent choice—as their rep-

resentatives; not to make laws, but to discover laws, — the laws

of nature, by which all these concealed treasures may be brought

to light, and fall into the possession of mankind. How well you
administer the trust the six hundred millions of annual mining
product in the United States attests.

I thank you, gentlemen, for this evidence of your labor and
genius, and I congratulate your constituents for the choice they

have made.
There is an organization with which I am connected, — the

Geological Survey, — established by the general government, and
endowed by the munificence of the people, that is working in co-

operation with many other organizations established by the sev-

eral States, the purpose of which is to aid you in your work.
This organization is endeavoring to map the entire area of the

United States for your purposes. It is endeavoring to trace the

various geologic formations, and to discover their relations of

sequence and interdependence. It is investigating the more rec-

ondite laws which conti'ol the distribution of values in the crust

of the eai-th. All these things it is doing to aid you in develop-

ing the mining industries of America. Let me assure you, as a

representative from this body, that we are informed with the

same pui-poses as yourselves, and that we also believe that re-

search is a boon to mankind, in part tlu'ough the inci'ease and
diffusion of knowledge, but in larger part thi-ough the increase

and diffusion of industrial blessings.

The history of the mining engineering of America is replete

with the triumphs of science. In the Far West, where the soft

breezes of the Pacific make music on giant Sequoian harps, there

they harness rivers to monitors, and plough the mountains for

gold ; and the mining engineers, turning from these mighty
tasks, engage in the deft and delicate work of exti'acting the

grains of gold from the mountains of sand. Elsewhere they

penetrate through shafts into subteiTanean depths, and employ,

in gold and silver mining, machinery for power and eflSciency

elsewhere unparalleled. From the depths of the mountain they

pump rivers thousands of feet to the surface, and they shoot cars

of ore from the hell of darkness below, to the heaven of light

above, as if they were playing with toy-guns, such Titan boys

are they. Farther to the east, all over the land, the mining
engineers are opening the gieat coal-fields, and gathering the

sunshine which nature has been storing for unnumbered cen-

turies in the depths of the earth. In the lost years the vegetation

.

of America raised its verdant arms to heaven, and, grasping the

glad sunliglit, fell prostrate on the gi'ound, and, still clinging to

its boon of light and heat and power, was buried in great coal-

formations beneath the accumulating sands of seas. This fossil

power and heat and light are brought once more to the open day,

and employed as powers for tlie machinery of America in warm-
ing the homes where wives and childi-en dwell, and in illuminat-

ing the towns and cities of the land. These mining engineers

have discovered that ofttimes the strata of the earth are domed
by geologic upheavals, and that they thus constitute gTeat

natural receivers for the gases distilled in the depths below.

Into these receivers they penetrate with their tubes; and, be-

hold! light, heat, and power are given to the world. Time
would fail to tell of all the triumphs of the mining engineers of

America.

Gentlemen, I welcome you to Washington, and hope tliat your
deliberations may be wise, and that your joy in our midst may
be complete.

ELECTRIC WELDING.
In accordance with instructions from the City of London Con-

tract Corporation, Limited, Alexander B. W. Kennedy, F.R.S.,

vice-president of the English Institute of Mechanical Engineers,

recently visited the United States in order to see what progress

has been made in the direction of the practical carrying-out of

the Thomson electric welding process. His report is dated Feb.

1. He visited the offices at Boston, and also spent about a week
at their works at Lynn, Mass. He also visited five different

works in the Eastern States (at Hartford, Ansonia, Brooklyn, and
Trenton) where Thomson electric welders have been in use for

some time (in some cases over a year) commercially.

The welding of iron and steel wire was one of the first matters

successfully carried out by the company. He saw at the works
of Messrs. Eoebling, Sons, & Co., at Trenton, a welder which had
been at work there for about thirteen months, for a great part of

the time twenty hours per day, and the counter of which showed
that 193,890 welds had been made with it. He also examined
another wire welding machine at the Trenton Iron Works
(Messrs. Cooper, Hewitt, & Co.), which had done about nine

months' work, and had made 33,095 welds, and at the same
works a portable machine, recently installed, which had made
9,033 welds. This last machine was so arranged that it could be

carried about easily by two men, and connected with the mains

at any part of the immense shop in which it was placed, so as to

be used for mending or other welding, wherever required, with-

out the necessity of bringing a heavy coil of wire to it. The
managing partners of both the works spoke in the highest terms

of the efficiency of the machines, and as to the great saving

caused by their perfect utilization of short lengths and broken

wires. The welding of brass and copper wire, especially the

latter, naturally presented much greater difficulties than that of

iron wire, but those seem now to have been overcome. Mr.
Kennedy saw at the works of. Messrs. Wallace & Sons, in An-
sonia, a welder for this purpose, which was one of the first ma-
chines put down, and had made 30,415 welds (by register) during

the last thirteen months in copper and brass wire ; the latter, in
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certain cases, of the very hard and poor quality used for noaking

pins. It was at the time being used for welding colls of brass

wire into continuous mile lengths (twelve coils to the mile length).

The wire was about an eighth of an inch in diameter, and of a

very good quality of brass.

Mr. Kennedy had five short pieces of the brass wire welded to-

gether into a length of about 18 inches and the burrs removed
(the whole operation only taking four or five minutes), and then

took the welded pieces to the wire-drawer and had it passed six

times through the dies, reducing its diameter from .12 of an inch

to .031 of an inch. The existence of the four welds made no dif-

ference whatever in the drawing, which was continued until the

diameter was reduced to about .002 of an inch.

In order more thoroughly to examine the conditions of straight

butt welding in ordinary sections, he made a number of experi-

ments at Lynn. In these experiments, as it was impracticable

to measure the power going to the dynamo, he measured the net

electrical power going to the welder, and also the exact time

during which the current was supplied to the welder. These

measurements were made on 25 pieces of wrought iron and steel

bar of diameters varying from half an inch to two inches. No
sensible difference between the iron and the steel in respect to

power or time was found. The horse-power required varied, of

course, according to the duration of the operation, and it has been
found convenient to make this duration vary directly in propor-

tion to the diameter of the bar, taking forty seconds as the stand-

ard time for an iron bar of one inch diameter. Keeping to these

conditions, the horse-power per square inch of material remained
very nearly constant for bars between half an inch and an inch

and a half in diameter, its average value being 20.8. This corre-

sponds to about 30 indicated horse-power at the steam-engine per

square inch of welded section during the time that the current

was on. This power can be very largely reduced without det-

riment to the weld, if the saving of power should be of greater

importance than the saving of time. Of course, with slower

working, the quantity of work which a machine will turn out is

proportionately decreased.

The Thomson welders have been used for brazing as well as

welding. At the immense bicycle-works of the Weed Sewing-

Machine Company in Hartford, Conn., Mr. Kennedy found a

brazing welder which had been at work about nine months, and
which had made, by register, 29,800 separate operations. The
managing director of the works said that he was now modifying
the design of his bicycles throughout, with the special object of

brazing or welding electrically as many joints as possible.

Inquiries were made as to the wages paid to the men who
worked the welders at the different factories visited, and it was
found that in no case had highly skilled labor been found neces-

sary.

In summing up the whole matter, it maybe said that the Thom-
son electric welding process has already, in America, been carried

fairly beyond the experimental stage, and has achieved sufficient

success in regular commercial work of somewhat varied kinds to

warrant the belief that its industrial future is one of the greatest

practical importance.

The process of welding in use by the Thomson Electric Weld-
ing Company has been fully investigated also by a United States

naval board, consisting of George A. Converse, A. S. Greene,

S. W. Armstead, and Gilbert Wilks, which convened at Boston,

Feb. 10. They find that at the present time this process renders

it possible, practically, to weld wrought-iron, cast-iron, brass, and
copper rods from the size of the smallest electrical conductors in

use for distributing purposes, to rods of two and a half inches

diameter, and to weld pipes of larger sizes; to weld dissimilar

metals, and pieces of different forms of cross-section; to join by
welding the ends of wire cables, and to form welded rings of

small or large diameter.

The board is "convinced that the Thomson welding process can
be found of great utility to the naval service, both on shore and
afloat, for the following reasons: it can be used (a) in welding
breaks in rods without altering them either in length or shape;

(b) for welding tubes; (c) for welding angles and shapes of iniri-

cate form; (d) for welding copper, brass, cast-iron, or other

metals; (e) for heating metals for forging, tempering, and upset-

ting; and (/) for welding wire cables."

HEALTH MATTERS.

Consumption in Hayti.

The natives of Hayti believe phthisis pulmonalis, according

to Dr. R. P. Crandall {Medical Record, Jan. 11, 1890), to be

both contagious and infectious, and fear it much more than
yellow-fever or small-pox.

A native who is believed to be affected with this disease is

avoided and shunned by all who know him, and becomes an
object of prayer for the priests, and of pity for the people.

When a consumptive dies, the entire contents of the room
in which he died are either destroyed cr thrown into some
place set aside by the government for that purpose. Tliis sac-

rifice of property not only includes the furniture of a room,

but also articles of value, such as jewelry, gold, and precious

stones. This idea of destruction is carried to such an extent

by some, that the paper is sometimes removed from the walls,

and the floors torn up. Cases have even occurred where small

houses, in which deaths from phthisis have taken place, were
burned down to the ground to prevent the spread of disease.

"While riding one day near the suburbs of Cape Haytien, the

commercial capital of northern Hayti," writes Dr. Crandall,

"I came across a sort of marsh or land of mud known as the

Cimetiere des Chevaux. Scattered over its surface, and half

sunk in its muddy depths, were innumerable household articles,

furniture of all kinds, sewing-machines, pianos, book-cases,

books, etc. Here and there also appeared the whitened skele-

tons of animals. My curiosity being excited, I asked of a
native standing near the reason for this apparent waste of

property. He informed me that the Cimetiere des Chevaux
was a repository for the dead bodies of anmials, and for every

thing that was found in the room of one who had died from
la poitrine ('consumption'). When asked if anything was
ever removed from the cemetery, he answered that nothing

would induce a Haytien to even touch any thing that had been
placed there. I found this to be strictly true, as on several

occasions I offered natives sums of money to bring me articles

from the cemetery, and was always refused with looks of horror

and repugnance. On careful investigation, I found that

phthisis was regarded as contagious by all classes throughout
Hayti."

The Hook at which Death occurs.—From a study of fifteen

thousand cases, extending over a period of twelve years. Dr.

J. F. Burns states, in the New York Medical Journal for Jan.

4, 1890, that it would appear that death occurs seemingly

without any particular predilection for any certain hour, and
that the number of deaths for each hour is very evenly propor-

tioned, considering the large number of cases taken and the time
covered. The only very positive conclusions the author has

formed from the figures are (1) that the idea that more deaths

take place in the early morning hours is an erroneous one; (2)

if stimulants are to be pushed in disease during these hours,

the practice must be justified upon some other ground than to

avert the possibility of danger supposed to be very probable at

this period
; (3) that the vitality of an individual in disease

is not regulated by the same influen es or subject to the same
laws that govern the vitality of a healthy human being, the

normal equilibrium maintained in health between the mental
and physical states being altered.

PUTBEFACTION AT GREAT DEPTHS IN THE Sea.—Dr. Eegnard
has raised the question, says the Bristol Medical Journal, as to

whether a corpse which sinks to a very great depth is preserved

indefinitely or otherwise from putrefaction. According to his

researches, published in the archives of the Biological Society

of Paris, putrefaction does not take place in decomposable sub-

stances submitted to a pressure of 600 to 700 atmospheres.

These figures correspond to a depth of 6,000 or 7,000 metres at

sea. From these experiments it must be concluded, according
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to Dr. Regnard, that there is a total absence of putrefaction

in the greater depths of the sea. The curious "abysmal"

fishes discovered in the "Challenger," and other expeditions

appear to rise after death, so that they are sometimes found on

the surface; though, as a rule, they go to pieces, as the sur-

rounding pressure diminishes, long before they reach the air.

Still, there is no proof that bathybial or abysmal micro-

organisms do not exist; and, if so, they could cause decompo-

sition in the corpses of men as well as in the dead bodies of

abysmal fishes. The question is of considerable medico-legal,

and yet rather biological, interest, and it is far from settled.

NOTES AND NEWS.

According to Nature, for the purpose of growing plants un-

der more natural conditions than those usually afiEorded by the

soil and surroundings of ordinary botanic gardens, M. G. Bon-

nier, the director of the Botanic Garden in Paris, has obtained

from the director for higher education in Paris the grant of a

piece of land in the forest of Fontainebleau as an annex for ex-

perimental culture. It has been placed under the special charge

of M. CI. Duval.

— A pamphlet published by the Cornell University Christian

Association, containing a map of the campus, and giving de-

tailed information about the village of Ithaca, the university

buildings, examinations, boarding-houses, etc., will be sent free

to prospective students. Apply to the treasurer of the Cornell

University, Ithaca, N.Y.

— One of the problems presented by the frightful eruption of

Mount Bandai in Japan, two years ago, was the manner in which

a large number of holes in the earth in the neighborhood of the

mountain were formed. It was suggested, says Nature, that they

owed their existence to the falling of rocks and stones cast up by

the eruption, while another theory was that they were formed by

forces beneath the surface. At the last meeting of the Seismo-

logical Society of Japan, Dr. Knott read a paper on the first

theory, in which he demonstrated that it was quite insufficient

to account for the phenomena. Professor Milne, it may be added,

has expressed the same view from the beginning.

— Mr. A. R. Bonsdorf has conti-ibuted to the Izvestia of the

Russian Geographical Society (vol. xxv. 5) an elaborate paper

on the conclusions as to the secular upheaval of the coasts of

Finland which may be drawn from the accurate measurements

made since 1858 under the direction of the Finska Vetenskaps-

Societeten It appears from the mathematical analysis to which

the measurements have been submitted, as we learn from Nature,

that the average upheaval of the coasts of South-West Finland is

55 centimetres per century; and that the rate of upheaval in-

creases from Ut-o (in the Aland Islands) towards the north, and

towards the east as far as Porkala (not far from Helsingfors),

whence it decreases again towards the east. The interpolation

formulae better correspond to actual measurements if the changes

of the level of the Baltic Sea resulting from the changes of at-

mospheric pressure are taken into account.

—An expedition has been despatched by the Peruvian Gov-
ernment to the Javary River, on the borders of Peru and
Bolivia. The primary object of the expedition, as we learn

from the "Proceedings of the Royal Geographical Society," is a

military one, being the chastisement of the Indians for the

murder of white traders; but, as not less than five scientific

men accompany the party, some important results vpith regard

to the topography and ethnography of the region may be

expected. Among the savants is M. Richard Payer, who, on

returning to South America after a hurried visit to Europe,

was invited to join the expedition.

—An industrial exhibition will be held at the Swedish

capital during 1892, a remarkably well-positioned site in the

proximity of the town having been fixed upon. A committee
has been considering the financial question of the matter, and
arrived at the result that the expenses would be likely to exceed

the profits by 1,200,000 krona. This deficiency is proposed

to be covered by a grant from the state of 400,000 krona (half

to be taken from the industrial manufacture fund) , by a grant

of 300,000 krona from the city of Stockholm, and the balance

of 500,000 krona it is proposed to raise through a lottery.

Stockholm is a beautiful town, and the Swedish manufacturers

are sure to exert themselves: so the exhibition should become
one of some interest, even in these days of excessive exhibitions.

—The annual report of the trustees of the Lenox Library

shows that there has been no change in the condition of the

library since their last report to the Legislature. A re-arrange-

ment of the various collections of which it is composed, begun

during the year and still in progress, was determined on by

the trustees with a view to its easier administration in the

service of the public, who are freely admitted to its inspection

and use. The total number of visitors in 1889 was 8,708. An
addition of special interest has been made to the picture-gallery

in the gift, by Mr. Alexander Maitland, of the portrait of Van
Brugh Livingston, by Sir Henry Raeburn. The chief additions to

the other collections have been made by the purchase of the

library of the late president, Robert Lenox Kennedy. The Drexel

Musical Library, the legacy of the late Mr. Joseph W. Drexel,

has been completely arranged in special cases. The completion

and publication of the catalogue, which is now in progress,

will make available to the musical world what is perhaps the

most important collection of the kind in this country.

—An interesting paper by Major Rogala von Bieberstein,

German Army, has appeared in the February number of Colburn's

United Service Magazine. Tlie principal deductions derived from

the last summer (1889) manoeuvres in the presence of the

Emperor, when "extensive use was made of smokeless powder

by different divisions of the Guards, as well as by the whole

of the Tenth Army Corps," may be summarized as follows.

Cast-steel guns were seriously injured; bronze guns were

unaffected; steel-bronze guns are recommended. It was found

necessary to lubricate gun-barrels from time to time by means

of an oily cloth. The cartridges take up less space in the

powder-chamber. Whether with guns or rifles, "a better

aim is obtained, as also quicker firing; it is easier to judge

distances; a better view of one's own troops is obtained; a

clearer general view is presented; and a better control in

directing an attack or defence is practicable. . . . Troops can

suffer great losses from an enemy's fire without knowing

whence it comes, and whither they shall direct their fire in

defence. . . . The artillery. . . will in future fill their shells

with explosives which produce dense smoke, in order the better

to observe the" bursts. "Cavalry will suffer more than any

other branch of the service by the introduction of smokeless

powder, for their best friend was always the smoke which

veiled their attack. . . . Their tactical worth in field opera-

tions will become much less' ' than formerly. As to the de-

fence, defenders "can use their weapons with more compos-

ure, especially in the front line, than can the attacking party.

. . . The spade will play a more important part than for-

merly; as well for the infantry as for the artillery." As
regards the attack, the cavalry will reconnoitre a position

under great difliculties, they "must be prepared to suffer . . .

greater losses than heretofore," and "must develop a more

careful reconnoitring activity. . . . The attacking party of

to-day must make great use of his artillery to shake the

enemy's infantry" before the position is assaulted. Major

Bieberstein considers that the "attacking force which leaves

its cover to advance will be cut down by a murderous fire,

better aimed than formerly. . . . The increased deadly effect

of the repeating rifle and smokeless powder on an enemy

repulsed after an unsuccessful storm, will tend to annihilation,

and probably change an orderly retreat into hopeless flight."

Applying these deductions, it appears more than ever necessary

that generals in the field should be experts of the highest order.

Also it appears that the preponderance of advantages gained by

modern inventions lie with the defence, and that troops which

may not possess sufficient experience to attack, may neverthe-

less defend a good position against the best soldiers in the

world, and especially in an enclosed country.
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Emigration and Immigration By EiceMOND M. Smith. New
York. Scribner. 12°.

The New England States were settled y a set of persons
with very fixed ideas as to the proper way of conducting Church
and State, and those who came later from the mother country
to settle found that they must follow exactly in the footsteps
of those already there, or be subject to abuse and even most
cruel persecution. Those early puritans must have looked on
the later comers as immigrants among themselves who had
colonized the land.

We are now experiencing a somewhat similar condition of

affairs. Our author, with others, extends the colonization period
to the time of the Revolution, or. as few new-comers came
to the country from 1776 to 1820, even to this latter date.
Those who possessed the country did not by any means agree
among themselves as to what sort of a country, politically and
socially, it should be ; but still a very successful democracy
was established, with a fairly uniform conception among the
people of what was best for them.
But since 1820, owing to the existence here of vast tracts of

unoccupied farming-land, and to the development of methods
of transportation with an accompanying enormous reduction in

the cost, millions of people have left Europe to make new
homes for themselves in this country. The result is, that, as
Richmond Smith puts it, nearly the half of our population is

made up of persons either of foreign birth or whose ancestors
came to this country since 1820.

"What is to be the effect on our institutions?" is the query
to which this book on emigration and immigration is written.

The need of such a book is obvious when one considers the
paucity of available literature on the subject. There are, of

course, numerous magazine and review articles, and numberless
newspaper squibs. The last are buried hopelessly, and the
former are by no means easily accessible even in the largest

libraries. Every one knows what repulsive volumes are the
government reports on any subject, published, as they mostly
are, without any intelligent editing. So it happens that
Richmond Smith has given us a most convenient and needed
summary of the facts on the subject under discussion.

That the question of government regulation of immigration
has been a burning one, goes without saying. The immigrants
come here to earn a living, and a better living, as they believe,

than they have had in their old homes. But in going to work,
on arrival, Tom or Jerry appears to displace some one already
in possession of a good job: so over and over again a cry has
gone up from the laboring classes for a checking of this inflow
of rival workers.

In the main, the immigrants come because their husbands,
families, or friends are already here; and no reason appears
why this process should not continue, so long as any induce-

ment exists for them to come. This is what is happening as
the result of affairs as they have come naturally to exist. Now,
our author is one of that new school of economists who think
that the haphazard evolution of mankind should not be allowed
to go on longer unguided. This school would have all things
human guided, and, as the State, whatever that may be, is the
only body strong enough to enforce its guidance, guided by the
State. The State is doubtless wiser than it once was, but then
it has more difficult problems to deal with as it grows more
developed. But how is that acme of State wisdom to come
that shall make it possible for the State to deal intelligently

with the immigration of a million of people to this country
in a year? How is it likely that the State can wisely do more
than say that paupers and members of the other defective

classes shall not come, and possibly that the bringing in under
contract of bands of laborers is no longer necessary?

That this influx of new population is going to have an effect

in changing our institutions is doubtless true; and let us hope
that the remnants of some of the institutions of our revered

pilgrim fathers may be swept away, now that we no longer

believe the devil is lurking beind every wood-pile, as did our
ancestors.

Let us see that the immigrants coming are sound in body and
mind, that they are brought here in human fashion, and that

they are not fleeced after their arrival ; but let us not dread the
effect on the institutions of the future of sane men living in a
free countrv.
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The Cause of Rain.'

In a paper entitled ' 'On the Cause of Trade-Winds, '

' which I

recently had the honor of reading before the society, I gave my
reasons for assuming that the actuality which lies behind the
really abstract term ' 'a centre of high pressure' ' is a body of un-
saturated or dry surface-air, or what may be called an air-

cushion. I now propose to continue this train of thought by
dealing in a similar way with low pressures, or cyclones, there-

by trying, if possible, to arrive at a definite conclusion as to the
actual cause of rain ; rain being the most prominent feature of

cyclones, or low pressures.

The difficulty in approaching this subject lies perhaps herein,

that, as Sir. Scott says in his ' 'Elementary Meteorology, '
' 1887,

' 'almost every one imagines himself a born meteorologist, '

' and
therefore in all likelihood almost every one of my present audi-

ence has formed for himself a more or less definite opinion of the
cause of such an every-day occurrence as rain. To shake this

faith a little, and to show you that we here really stand before a
problem which has not as yet been solved, I may commence by
quoting what a man of Mr. Scott's experience says. "We must
admit, '

' says he, ' 'that the study of weather has made next to
no progress at all in gaining an insight into the agencies which
are at work in producing the various phases of weather ; '

' and,
' 'unless this be secured by careful and long-continued attention

to a few simple and obvious principles, the labor bestowed on the
most complete mathematical discussion of the results will be
throvra away."

It is indeed a curious fact that the more pains meteorologists

have of late years taken in trying to bring the accumulated facts of
observations to agree with theory, the farther they seem to have
gotten away from their goal. They may not all admit this, but
it is a sign of a wise man that he admits when he knows nothing

;

and, as we have just seen, Mr. Scott for one is evidently fully

aware of the defects of his science, which he declares can hardly

be called a science as yet.

To make you a little familiar with the difficulties we have to

* The substance of this letter was read before the American Society of Civil
Engineers, Feb. 19, 1890.
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encounter, I may commence by giving: an account of the rain

theories which have been popularly adopted by meteorologists.

These have been condensed in the following words by Mr.

Scott:—
' 'Rain is produced by the chilling of air more or less charged

with moisture. This is effected in various ways, of which the

following are the principal: No. 1. The ascent of a current of

damp air, which is chilled as it rises; No. 3. The contact of

warm and damp air with the colder surface of the ground, as in

case of our own west coasts in winter [England] , where the land

is colder than the sea-surface ; No. 3. The mixture of masses of

hot and cold air."

In the first place, it seems strange that rain should be caused

by the chilling of the atmosphere, as rain is almost invariably

accompanied by milder weather. A certain type of mild weather

is nearly always the forerunner of rain. During the rain the

temperature hardly sinks, although the sun is prevented from
shining on the ground ; and we generally expect warmer weather

to follow after the rain. These remarks may serve to rouse sus-

picion against the theory of rain being caused by chilling, for

we may feel perfectly sure that any theory which goes straight

against the general weather indication must be wrong from the

outset. However, let us now examine the theory in detail.

Of these three causes, No. 3 is by the author himself placed

hors de combat, when he states that Dr. Haun of Vienna has
calculated, ' 'that even by assuming a very extreme case, which
could hardly occur, in nature, there could not be produced as

much as the twentieth part of an inch of rain. '

'

Cause No. 3 is by the author partly included in cause No. 1, as

the sloping land-surface causes the air moving against it to as-

cend. As to the other part of it, I fail to see how contact be-

tween a cold surface and warm air can produce rain. It can pro-

duce deposit of dew, as, for instance, when we bring a glass of

cold water into a heated room ; but rain always falls from a con-

siderable distance from the ground, and is therefore not created

at the place of contact of the air with the land-surface.

We are therefore now reduced to cause No. 1 as the only possi-

ble cause of rain. This is, however, worse than any cause at all,

as may be seen from the following simple and well-known ex-

periment. If, under the piston of a strong glass cylinder, we
have air saturated with moisture, and press the piston down, a
portion of the moisture is condensed into water, as is seen by the

mist formed, and the trickling of dew down the inner surface of

the glass vessel. The temperature is raised by the compression,

but not sufficientlyto prevent condensation from taking place. If

we now draw the piston back to its first position, we find the air

under the piston in the same condition as when we started the

experiment. But this means, that, by expanding the air, the

moisture which was condensed into water by the compression has
again evaporated. The air, therefore, gets chilled by the ex-

pansion, but not sufficiently to prevent this evaporation from
taking place.

The consequence is, that the chilling produced by expansion
during the ascent of a current of damp air can under no circum-
stances cause condensation of its moisture into rain. The ex-

periment, however, shows that condensation or rain can be pro-

duced by a body of saturated air being brought under greater

pressure ; and of this we will just make a passing note.

The modus or the ascent of a current of damp air is by most
meteorologists considered to be the chief cause of rain, and is sup-
posed to take place at the centre of a cyclone. It is thus main-
tained that there is a certain inward movement of the circulating

surface-air in a cyclone, and that for the air (this is supposed to

be always damp air) which is can-ied by it towards the centre

there is no other means of escape but to rise at the centre. How
absurd this whole explanation must appear to anybody who has
been living in deserts or arid districts, will be observed when I

mention, that, while I was in Australia during a period of very
severe drought, a break in the drought was caused by a series of

cyclones crossing the country,' entering in the northern part
of New South Wales, and passing out again through Victoria,

thereby drenching a narrow strip of land about 50 miles wide and
' See H. C. Russel, Report on Baiiitall of New South Wales.

400 or 500 miles long with rain, while on both sides the drought
continued uninterruptedly. It seems difficult to explain how
this cyclone should have gathered its supply of moisture from
moisture rising from the dry surface-air over a perfectly dried-
up country.

What we want is evidently a rain theory which is capable of
accounting for rain, whether the surface over which a cyclone
passes is wet or dry, or whether it is giving off vapors or not

;

and I have taken pains to show how utterly incapable the ex-
isting theories are in this respect, so as to clear the atmosphere
from old cobwebs which might stand in the way of an entirely
different view of the whole question, being well aware of the
opposition with which new theories are generally met at the be-
ginning.

In my pamphlet on drought I called attention to the aqueous
vapor as the element of the atmosphere to which some unknown
quality was likely to adhere, and by knowing which we should
be able to explain the whole atmospheric puzzle. With the ob-
ject in view of finding this secret, I undertook in April, 1888, a
series of observations from the tower of the Eouen Cathedral in
France.

The object of these observations was to ascertain the difference
in barometrical pressure existing between the two ends of averti-

cal air-column, and to observe how far and in what manner this

difference, or the weight of the air-column, changes when the

state of humidity of the air varies. At the base and top of the
steeple of the cathedral, which is upwards of 500 feet high, was
established a station containing quicksilver barometers (and ane-
roid barometers to check the readings of these) and dry and wet
bulb hygrometers. At convenient places between the two sta-

tions, thermometers were hung out with the object of attaining a
fair average of the temperature of the air-column.

The two stations were connected with a telephone ; and at con-
venient hours, at any time during the day or night, for a period

of about fourteen days, synchronous readings of all instruments
were taken at both stations.

The instruments were the best and newest made by Messrs.

Negretti and Zambra of London, and were all adjusted at the
Kew Observatory. It is my pleasant duty to mention here that

this well-known firm of instrument-makers wrote me a polite

letter, in which they offered the loan of their instruments free

of charge, considering the interest involved in my researches.

To assist me in making these observations, I secured the services-

of Mr. McClellan of the Greenwich Observatory, who has had
many years' experience in handling the most delicate meteorolo-

gical instruments.

Thus every thing possible was done to obtain reliable observa-

tions, and the result was as stated below. Instead of reproducing

here the figures of my own personal observations, I think it will

be more to the purpose to point out how the same result can. be
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distinctly traced in the observations made by others, who at the

ifclme were not aware that these results could be deduced from
iheir observations.

As such, I liave selected Professor S. P. Langley's "Profes-
sional Papers, Signal Service, No. XV., War Depai-tment, U.S."
On p. 191 is a table showing the results obtained by measuring
the altitude between sea-level and Lone Pine, Mount Whitney.
Of these forty measurements, I have in the following table given
the ten highest (upper half of table) and the ten lowest (lower
half), arranged according to the height.

Table oj Barometric Measurements of Altitude between Sea- Level

and Lone Pine, Mount Whitney.

Time o£
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we will now examine how this changes for different tempera-

tures and at different levels. The following table is gathered

from Glaisher's "Hygrometrical Tables" (IV. and VI.) :

—

Weights in Grains of One Cubic Foot, at 30 Inches Pressure.
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The formation of this class of clouds has, however, had a very

disturbing effect upon the conclusions arrived at as to the cause

of rain, particularly as they are not absolutely rainless, but oc-

casionally give a shower of rain. A shower, however, is a distinct

case, which has nothing in common with the great rain, day's

rain, or cyclone-rain, capable of yielding eight to ten inches of

rain per diem.

To continue our sketch from nature, at a considerable distance

overhead we will generally on such a fine day, notice some ex-

tremely thin and airy clouds,—the so-called mare's-tails, cirrus,

or cirro-stratus. The sky is often suddenly changed from a per-

fectly cloudless one to one completely covered by a thin layer

("pallium," or cloak, as it has been called) of clouds; and rec-

ords show that not only has it been the case with the small part

of the sky we can obsei've from one place, but that the sky has

been suddenly covered by these clouds far and wide for thousands

and thousands of square miles.

As to the height at which these clouds are found, I have par-

ticularly asked Mr. Glaisber, who is famous for his wonderful
balloon-ascents. He told me that he had gone up five and six

miles, and passed through other clouds, but he never seemed to

get any nearer to the cirms-clouds. ' He even went up seven

miles ; but then he became senseless, and unable to observe any
thing. To estimate their height at thirty or forty miles seems,

therefore, hardly to be an exaggeration.

What is the cause of these clouds, and where do they get their

supply of vapor to keep them permanent . often during the whole
long day in the face of the shining sun? As they are strata-like,

and entirely different in their shape from cumulus-clouds, we
may feel certain that they are not, like the cumulus-clouds,

caused by the ascent of damp air. But if their supply of vapor

a there is always shelter during such a gale, as shown by the-

sheep and cattle which gather there. In other words, the
current rises to its maximum height at b above the inland slope
of the mountain. Consequently that is where, according to the
theory I am opposing, we should expect the greatest downpour;
but there is generally next to none, while the rain nearly all

falls on the front side of the mountain. At c the current is

forced out of its horizontal direction, but a force can only be
communicated to an elastic body like air by compressing it. The
rain has therefore been caused by compression of saturated air.

Fig. 5 represents a section of the atmosphere of the southern

hemisphere for the month of July, the section being made through
the Tropic of Capricorn (see map in my paper, '

' On the Cause
of Trade-Winds"). The intersected parts of the three southern

continents are at that time of the year in a dried-up state, and
the air-cushions which consequently develop over their surfaces

are thrown westwards over the oceans. The height of the vapor
atmosphere over the surface of the earth is varying and at its

maximum in the anti-cyclones. If we should imagine for a
moment that there is no sui'face-evaporation, or that the earth is

^^
a, moist air ; fo, rotating body of surface-air.

is not to be found below them, it must be on the other side of

the strata, or above them. The occurrence of cirrus-clouds is

therefore an unquestionable proof of the existence of a uniform
layer of saturated air at an exceedingly high level.

Our table has shown us clearly where the invisible vapors must
go to, and the cirrus-clouds now show us where they are stored

up at a great distance from the earth. Our only difficulty now
is to explain how the vapors are brought down from this high
level, or how they become condensed into clouds and rain. For
all we know, a cyclone is a body of surface-air brought into

rotary motion, and the effect of this rotation is that rain occurs,

if anywhere, at or towards the centre of the rotating body of sur-

face-air; and this takes place whether the cyclone passes over
the sea, over moist ground, or over dry land. The centrifugal

force sweeps the surface-air from the centre of the cyclone. The
partial vacuum which is thereby produced can only be filled up
by the descent of the air or vapor above the rotating body of sur-

face-air. This is thereby brought under greater pressure ; and,

as the experiment referred to above shows that condensation or

rain can be produced by compression, we have hereby arrived at

a possible explanation of cyclone-rain. This theory agrees with
such a general observation as that the clouds are at their lowest
level when rain comes from them.

In agreement with this compression theory, we may explain
the prevalence of rain on the rising slope of coast mountains, or
mountain-ridges in general. While rain falls at the centre of a
cyclone, the sky at some distance from where the rain falls is in

a condition not far from giving off rain, and so the extra press-

ure brought to bear upon this saturated air by meeting an ob-
stacle, such as a mountain-ridge, causes rain to set in.

The sketch may represent in section a mountainous coast,

against which the moisture-laden clouds are driving from out at

sea. The current of air, by meeting this obstacle, is caused to

rise, following something like the course shown in Fig. 4. At

FIG 5. — IDEAL SECTION OF ATMOSPHEEE AT THE TROPIC OF

CAPEICORN,

(The circles indicate the outer atmosphere of invisible vapor.)

perfectly dried up, the dry air would arrange itself in a uniform
layer between the earth and the vapor atmosphere as a continuous

air-cushion of uniform thickness, and there could be no possi-

bility of rainfall. The tendency of the vapor atmosphere is to-

wards such a regular shape, but this tendency is counteracted by
the varying degree of evaporation at different parts of the earth's

surface. A strong surface-evaporation has the effect of decreas-

ing the height of the vapor atmosphere over the surface of the

earth, while little or no surface-evaporation has the opposite ef-

fect. In the space between the anti -cyclones the height of the

vapor atmospHere over the ground is comparatively small, and it

reaches a minimum when (say, for instance, in the V-depression

between two anti-cyclones) the surface-air is, by the currents,

of opposite directions along the borders of the anti-cyclones,
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brought into rotary motion, which drives the surface-air away
from a centre. The vapor atmosphere is thereby caused to ap-

proach the earth's surface, and by thus descending is brought

under greater pressure, so as to give off rain at the centre of the

cyclone, as explained above.

Having, by a simple way of reasoning, arrived at the conclu-

sion that an atmosphere of pure aqueous vapor must exist outside

the atmosphere proper, we should not feel justified in stopping

without carrying our idea out in at least some of its consequences,

although the following remarks do not concern our immediate

subject, the cause of rain. Supposing there was an outer limit

to this aqueous atmosphere, the diificulty which would present

itself is, that we should find aqueous vapor alongside of the-

vacuum of space. It is well known that when moisture is,

brought into an artificially produced vacuum, the latter gets in-

stantaneously filled with aqueous vapor. How is this experi-

ment to agree with the popular notion that vapor, as well as the
other constituents of the atmosphere, is kept within limits rouad
the earth by means of gravitation ? If the vapors of the supposed
outer border of the atmosphere were prevented from entering

space owing to gravitation, how much more would the vapoi-s at

the bottom of an artificial vacuum be prevented from filling this.

space, as the force of gravity is much the greater at the earth's

surface than at a supposed outer border of the atmosphere?-
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Surely, we must conclude that it is impossible to imagine how
moisture could remain in the air or on the earth's surface, un-

less space were filled with aqueous vapor. The earth's surface

being practically that of a huge drop of water, and this di'op

moving round the sun in a supposed vacuum, how could this

moisture be prevented from escaping into space unless space was
filled with aqueous vapor? Tlie only thing to prevent such an

emergency is the thin veil of an atmosphere ; but this, being it-

self all permeable and permeated with aqueous vapor, seems in-

deed a very poor protection.

Laplace's nebular theory of the evolution of the solar system

points towards the same fact; for, if aqueous vapor has once

been uniformly dispersed throughout the solar space, it follows

of necessity that this space could not afterwards have become
perfectly exhausted of aqueous vapor : gravitation towards the sun

and the planets could not establish such a vacuum.
If it should be used as an argument against my theory, that we

might with just as much right expect to find the other constit-

uents of the atmosphere dispersed through space in a rarefied

-state, then I would say, as has been pointed out above, that these

follow the reverse law of aqueous vapor by being contracted by
cold, and that makes all the difference.

The general conclusion I arrive at is, therefore, that the in-

terplanetary space is filled with vapor in an exti-emely rarefied

state. The sun and each of the planets is sun-ounded by a vapor

-atmosphere of a denser state, the quantity of vapor suiTounding

each of these bodies depending upon its size and its surface-tem-

perature. The sun will for both reasons have by far the lion's

share of such a vapor envelope. This theory seems to agree per-

fectly well with the following observed facts :
—

1. The retardation suffered by the comet Encke indicates that

this comet, when nearest to the sun (that is, at a distance from
the sun about that of Mercury)

, passes through a medium of

-a certain resistance.

3. The present condition of the surfaces of the four inner

planets varies according to their distances from the sun, or, what
is likely to be in proportion thereto, their surface-temperatures.

On Mars we find more land than water surface, and a clear sky.

The conditions on the eai-th in this respect need not be repeated

here. As to Venus and Mercury, they possess an atmosphere of

great density ; and, as they are constantly covered by clouds, we
have no means of ascertaining the proportion between land and
sea surface, but their clouded state seems to indicate that they

must be entirely or almost entirely covered by water. These
varying conditions seem to indicate that the planets are gradually

approaching a state of being dried up, or that their waters and
vapor envelope are gradually leaving them ; and the conditions on
the moon indicate that this state will have been reached when
they have become extinct planets.

3. The moon being an integral portion of the earth, there can
be no doubt but it must once have possessed surface waters and a
vapor envelope in proportion to its size. It is now an extinct

planet, and its surface is void of watei^s. What has become of

this water, unless it has passed into space?

We have hereby gained a fresh point of view, from which it

may be worth our while to reconsider the former, present, and
future conditions on the earth. Geologists have come to the

conclusion that at the time of the coal period there must have
been much less land surface than now, and that the atmosphere
must then have been much warmer and moister than it is now.
The land may, of course, gradually have emerged from out the

seas since then, the quantity of water on the earth remaining
constant; but it seems exceedingly more natural to suppose that

the earth contained much more water during the coal period than
it now contains. When, therefore, we nowadays find ancient

sea-beds in the highest of mountain-ridges, we need not feel so

sure that these have risen to their present elevated position from
under the present level of the sea, as probably the sea-level was
formerly quite different from what it is now.

Mathematicians have at various times attempted to determine
the outer limit of the atmosphere by calculating at what distance

from the earth there would be equilibrium between the centrip-

•etal and the centrifugal forces acting upon the smallest particle

of air, thereby arriving at results varying from fifty to two hun-
dred miles, the diflicult point being how to determine the actual

mass and density of the particle of air. Other philosophers have
seen the absurdity of imagining the situation of an air-particle in

a state of uncertainty as to whether to remain with the earth or

go off at a tangent, and therefore have concluded that the atmos-

phere is practically unlimited.

Another series of considerations has led to the conclusion that

outside the atmosphere of air, which may be estimated at forty

or fifty miles, must exist an atmosphere exceedingly thinner than
air. These various theories are brought into perfect agreement,

and the absurdities are avoided, by assuming my theory of an
outer atmosphere of vapor, which is unlimited.

It is tmly said that there is nothing new under the sun, and
we might therefore expect to find that my definition of the atmos-

phere is merely a repetition of what has been said at former

times. In his excellently written book, Mr. Scott points out

that the old biblical scriptures, particularly the Book of Job,

contain many a sound reasoning on the atmosphex-e which holds

good to this very day. Not having found the information I

wanted in modem works on this subject, I took the hint, and
looked up these ancient sayings, until I came to a passage by
Moses which made me pause. Perhaps Col. Ingersoll may some
day point out some serious mistakes in my argument or in the

figures I have produced to support it, but at present it seems
rather as if Moses managed to give us a pretty clear definition of

the atmosphere when he wrote, "And God said. Let there be a

firmament [Hebrew, "expansion"] in the midst of the waters:

and let it divide the waters from the waters. And God made
the firmament, and divided the waters which were under the

firmament from the waters which were above the firmament:

and it was so.
'

'

The coincidence between this observation of Moses and the re-

sult I have arrived at may perhaps, in our advanced age, be con-

sidered merely as a curiosity ; but, considered as a purely objec-

tive and perfectly unbiased view of the matter, it seems to me to

afford some further interest. Moses could not argue much on
atmospheric subjects, as he had no natural sciences to guide him,

but neither could they lead him astray. His knowledge of air

was very limited. He did not know that it exerts a pressure of

fourteeen pounds per square inch, and that this pressure gi-ew

much less when he went on to Mount Sinai to wi-ite the Com-
mandments; and neither could he have any knowledge of the

existence of invisible vapor. But when he walked about in the

desert for forty years under a generally serene blue sky, and on

rare occasions saw a cyclone set in, then he would observe this

phenomenon exactly as Mr. Scott describes it nowadays: "He
saw the thin cirro-clouds overhead gi-adually change into stratus,

and these gradually growing further condensed and sink to a

lower level, until rain ultimately set in." He saw the clouds

and rain being formed on the spot, and could have no suspicion

of their being caused by vapors rising out of the dry sand of the

desert, and so he wrote faithfully according to what he saw.

Although, therefore, no doubt, there are more things between

heaven and earth than was dreamt of in the philosophy of Moses,

when he tells us that there is a firmament between heaven and
earth, dividing the waters from the waters, the time may per-

haps not be far distant when we shall all agree with him on that

particular point.

The nomenclature of clouds being a question which of late

years has provoked considerable dispute, it seems to me, that,

according to my explanation of the general atmospheric arrange-

ments, clouds might more properly be grouped according to their

cause or origin, rather than entirely according to their appear-

ance, which is so varying and deceptive. We find, thus, two
distinct groups of clouds; namely, what we may call "evapora-

tion clouds" and "condensation clouds."

Evaporation clouds are cumulus-clouds in shape. They are

formed by mixture at the summit of a current of damp air rising

from the ground. They are unstable and merely indicate a

stage in the upward passage of vapors. They are essentially

rainless clouds, and found in the expansion or cushion of unsat-

urated air. They have their supply of vapor from below.
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Condensation clouds are stratified clouds, cirrus, and stratus.

They are formed by condensation by compression at the lower

limit of the outer atmosphere of vapor. They are essentially

rain-clouds, or those from which the great rain ultimately comes.

They have their supply of vapor above them.

Frank A. Velschow, C.E.

A New Meteorite.

At a meeting of the Rochester Academy of Science held Feb.

17, Mr. E. E. Howell gave an account of a new iron meteorite

recently added to the Ward and Howell collection.

This meteorite was found April 30, 1888, about one and a

half miles north of Welland, Ontario, Canada. It was ploughed

up by Walter Caughell, and attracted attention by its specific

gravity. Before throwing the mass aside as worhthless, a

small piece was with much difficulty broken ofi'. This piece,

weighing five ounces, was kept by a Mr. Holland until Septem-

tbe 16th of the following month, about four feet to the east of

where it fell. It is an aerolite weighing twelve ounces, with
specific gravity roughly calculated at 3.43. H. L. Preston.

Rochester, N.Y., Feb. 28.

INDUSTRIAL NOTES.

A Novel Electric Bell.

The Jensen electric bell shown in perspective in Fig. 1, and
in section in Fig. 2, possesses some novel features worthy of

notice. It will be seen, by examination of Fig. 2, that the
operating mechanism and the method of making the electrical

connections difier materially form those in ordinary use.

Only one magnet is employed instead of two, and by the use of
extension pole-pieces at each end of the core the attractive force

of the magnet is exerted on a line parallel to its axis. In the
ordinary form^ the armature acts at right angles with the axis
of the magnet. This new device, owing to its compactness, is.

FIGS. 1 AND 3.—THE JENSEN ELECTRIC BELL.

ber last, when he gave it to a friend, who, being convinced it

was meteoric, forwarded it to Mr. Howell.

After careful search, the original mass was at last redis-

covered in a pile of old iron. It is impossible to determine the

original size of the mass, as it has been so long exposed that

none of the outer crust nor characteristic pittings are pre-

served, but only the general form, which is a kidney-shaped

mass, with the inner edge and smaller end drawn out thin.

At two or three points the octahedral structure is well exposed.

After being freed from all loose scales, the total weight,

including the piece first broken off, is seventeen pounds and
three-quarters. Mr. Howell proposed to call it the ' 'Welland

meteorite," from the locality where it was found. Mr.

Howell stated that this was the second meteorite they had
received from Ontario.

The first one fell about 2 p.m., Jan. 21, 1887, in the

village of De Cewsville. It struck in the ditch by the side of

the street, about fifteen feet from a lady who was passing along

the middle of the street at the time.

It broke through a thin sheet of ice, and was not found until

peculiarly adapted to this form of bell ; and this style'7of

magnet gives a powerful magnetic field, insuring quick and
vigorou action.

By reference to the sectional illustration, it will be noticed

that the method of hanging the clapper is novel and very

ingenious. Advantage is taken of gravitation, to an excellent

purpose. This form of bell admits of its being used in many
places where ix would be impracticable to put bells of the
ordinary kind. For instance, it can be hung to a clock, and
with the use of proper appliances made to strike the hour, or
oftener if desired. It is also adapted to church chimes, which
can be rung on this principle as easily as playing on the key-
board of a pianoforte.

One great advantage of this invention in its application to

locomotive bells is quite obvious. Instead of the fireman spend-
ing half his time pulling the bell-cord, the bell by this new
method would be placed at the command of the engineer, the
same as the whistle or brake, and would be instantly sounded and
the alarm made continuous by simply turning the switch. This
adaptation alone makes the invention valuable, to say nothing;
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'of the numerous applications, such as streetcars, mills, factories,

private dwellings, and public buildings; in fact, wherever a

bell is needed. These bells may be made to vibrate or make
^single strokes, as desired. This bell, which is extensively

used in England, is being introduced into this country by Mr.

"C. M, Lyman of the Eureka Electric Company of this city.

The Robes Improved Shaft-Coupling,

Theee was on exhibition at the late Maritime Fair in Boston
-^ most interesting and valuable mechanical device, of which
we present an illustration. This invention has for its object to

provide a universal shaft-coupling of simple construction for

«onnecting shafts placed at a variety of angles or at different

mediate connecting shaft, and they are coupled with the shafts
by a pair of oscillating or rocking bars, each pivoted at its

centre on a pin or bolt within the slotted end of one of the
shafts, in line with the axis, and having its opposite ends
pivoted or journaled within the adjacent jaws of the coupling
link. By this arrangement the power is transmitted from one
shaft to the other in a direct axial line, and a steady and
uniform motion insured under all conditions. All those who
have had to labor with the appliances of the past for bringing
about the same end must certainly be pleased with this for-

ward step in mechanics.
A visitor to the exhibition who was interested in mining

was impressed with the great value of this device in being so

THE ROBES IMPEOVED SHAFT-COUPLING.

levels, or both, and which will be noiseless in its action, and
will transmit motion steadily from one shaft to another with

a, perfectly uniform and regular speed without regard to the

load, thus avoiding the sudden jerks and irregular motion
common to universal shaft-couplings as heretofore constructed,

and which have rendered them unsuitable for general purposes.

The invention consists in the combination, with a pair of

shafts adapted to run at different angles or levels, or both,

and each having a slot at its extremity, of an intermediate

connecting shaft supported in suitable bearings between the

ends of the two main shafts, and having a slot at each end,

and a pair of coupling-links or connecting pieces bifurcated

at each end to form jaws. One" of these is arranged between
each of the main shafts and the adjacent end of the inter-

readily adjusted to all the varieties of angles required in

working a mine, and intimated his intention of using one as

soon as possible. Another visitor claimed that it would
entirely obviate the well-known difficulty among the builders

of rnarine engines in adjusting the propeller-shaft to the

engine, the adoption of the coupling rendering the absolutely

straight shaft from engine to propeller unnecessary. Another
thought it exceedingly useful in enabling a canal-boat to be

lifted over sand-bars and other obstructions of like character.

There are two or more in use in Boston at present, one of

which has been running for three years, another two years

;

and both are giving perfect satisfaction. Further information

may be had on application to the Wyman Machine Company,
326 Devonshire Street, Boston.

SCOTT'S
FMULSiON

Of Pure Cod Liver Oil with

Hypophosphites

Of Lime and Soda.
There are emulsions and etnulsionSf

and there is still much shimmed tuilfe
which masqiterades as cream, Trij as

j

iheif will inany manufacturers cannot
I

so disguise their cod liver oil as to mahe
it palatable to sensitive stomachs, Scott's
EinuUion ofPURE NORWEGIAN COO

.
LIVER OILf cotnbincd with Hypophos-
phites is almost as palatable as milk.
Eor this reason as well as for the fact i

of the stimulating qualities of the Hypo-
phosphites, Fhysidans frequently pre-

]
scribe it in cases of

SCROFVl-A, BRONVHIj:iS and
CHRONIC COVGM or SEVERE COLD.
All Druggists sell it, but be sure you get

' the gemiine, as there are poor imitations.

A New Method of Treating Disease.

HOSPITAL REMEDIES.

What are they ? There is a new departure in

the treatment of disease. It consists in the

collection of the specifics used by noted special-

ists ofEurope and America, and bringing them
within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indigestion, stomach and liver troubles only,

was oblained and prepared. The treatment of

oilier physicians celebrated for curing catarrh

was procured, and so on till these incomparable

cures now include disease of the lungs, kidneys,

female weakness, rheumatism and nervous de-

bility.

This new method of "one remedy for one

disease " must appeal to the common sense of

all sufferers, many of whom have experienced

the ill effects, and thoroughly realize the ab-

surdity of the claims of Patent Medicines which
are guaranteed to cure every ill out of a single

bottle, and the use of which, as statistics prove.

kas I uined viore stomachs than alcohol. A cir-

cular describing these new remedies is sent free

on receipt of stamp to pay postage by Hospital
Remedy Company, Toronto, Can"ada, sole pro-

prietors.

ESTERBROOK'S
STEEL PENS.

Of SUPERIOR AND STANDARD QUALITY.

Leading Nos.: 048, 14, 130, 135, 239, 333
For Sale by all Stati07iers.

THE ESTERBRQOK STEEL PEN CO.,

Works ; Oamden, N.J. -iS John St., New York.

PHYSICAL, ELECTRICAL

APPARATUS
Of High Grade.

FOR SCHOOLS AlVD COLLEOES.
Send foe List of Catalogues.

QUEEN & CO, Philadelphia.

Readers of Science
Corresponding with or visiting Advertisers

will confer a great favor by mentioning thepaper.
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CALENDAR OF SOCIETIES.

Philosophical Society, Washington.

March 1. — O. Brown Goode, The Origin

of our National Scientific Institutions ; C.

R. Van Hise, The Pre-Carnbrian Rocks of

the Black Hills of Dakota.

Natural Science Association of Staten

Island.

Feb. 13. — The secretary of the building-

fund committee made an informal report of

progress, showing the following status of

the building fund: acknowledged at date of

last meeting, $1,050; since pledged, Capt.

A. L. King (additional), $150; A. G. Meth-

fessel, $100 ; Hon. George William Curtis,

$100; C. W. Hunt, $100; J. Kadletz, $10;

total amount pledged at date, $1,510.

Among the various communications read

was one from a prominent resident of the

island, offering to donate half an acre of

land for the building. The old milestone,

formerly standing at the junction of Signs

Road and Richmond Turnpike, was on ex-

hibition, having been secured by the associa-

tion since the last meeting. This was sup

posed to be the last one remaining on the

old post route between New York and

Philadelphia, or at least upon that portion

of it which crossed Staten Island. Mr. E.

M. Eadie presented a large piece of drift-

rock from Old Place, probably Oriskany

sandstone, containing Spirifer arreetus.

Royal Meteorological Society, London.

Feb. 19.— Hon. Ralph Aberoromby, Ob-

servations on the Motion of Dust, as Illus-

trative of the Circulation of the Atmos-
phere, and of the Development of Certain

Cloud Forms ; Capt. D. Wilson-Barker,

Cloud Nomenclature ; E. S. Bruce, An
Optical Feature of the Lightning-Flash.

or other horns write me, and also how many arrow lieads

you want for them. 1 will also exchange shells, minerals

and arrows. W. F. Lerch. 308 East 4th St , Davenport,

A few duplicates of Murej: radix^ M. ramosuSy M.
by-andaris. Cassis ru/a, Harpa ventricosa, Oliva tri-

atula, O. reticularis^ Chlorostowa funebrale^ Cyprtea
caput serpent iSy C. lynx, Lottta. gigantea, Acmola
patina, Cliama spinosa, and some thirty other species,

for exchange for shells not in our collection. List on ap-
plication, — Curator Museum, Polytechnic Society, Lou-
isville, Ky.

Photographs and Stereoscopic views of Aborigines of

any country, and tine landscapes.etc. .wan ted in exchange
for mineials and fossils. — L. L. Lewis, Copenhagen,
New York.

Droysen's A Igetneiner Historicher Hand-atlas (Leip-

zig, 1886,) for scientific books — those published in the
International Scientific Series preferred.—James H.
Stoller, Schenectady, N.Y.

Astronomical works and reports wanted in exchange or

to buy. Reports of observations on the planet Neptune
and its satellite specially desired — Edmund J. Sheri-

dan, B.A., 295 Adelphi St., Brooklyn, N.Y.

Exchanges.

[Free of charge to all, if ofsatisfactory character.

Address N. D. C. Hodges, 47 Lafayette Place, New
York.l

To correspond with colleges, seminaries and other
schools where cabinets nf fossils and minerals are being
collected. I have an extensive private collection of
fossils from every geological period, and minerals illus

trating the common and many of the rare forms. This
collection is in duplicate, and the duplicates are for ex-
change or sale. F.very thing is scientifically classified.

W. A. Bronnell, professor of geology, 905 University
Ave., Syracuse, N.Y.

I have a number of duplicates of microscopic slides,

mostly botanical, which 1 would like to exchange for
others not now in my collection. Send list of what you
have to exchange and get my list. S. R. Thompson,
New Wilmmgton, Pa.

Corresp mdence and e.xchanges solicited with persons
interested in the study of American and Mexican an-
tiquities. L. W. Gunckel, 36 Elm St., New Haven, Conn.

I wish to exchange or purchase well-fixed or hardened
vertebrate embryos for sectioning. Desire specially rep-
tilian embryos, but will be glad 10 secure any material
that I do not possess. Thomas G. Lee, M.D., Histo-
logical Laboratory, Yale University, New Haven, Conn.

Wanted—Books and journals, American or foreign,
relating to Photography—exchange or purchase. C. W,
Canfield, 1.321 Broadway, New York.

Wanted.—Marine univalves of the west coast, from U.
S. line southward, and from Pacific Islands, offered; ex-
change from a general collection. — F. C. Browne, Fram-
ingham, Mass., Box 50.

D. E. Willard, Curator of the Museum, Albion Acad-
emy, Albion. Wis, will answer all his correspondence as
soon as possible. Sickness and death in the family, with
many other matters, have prevented his answering as
promptly as he should have done.

I will give ICO good arrow heads for a fine pair of wild
cattle horns at least two feet long. If you have shorter

CATA.KKH.
Catarrhal Deafness—Hay Fever,

Sufferers are not generally aware that these

diseases are contagious, or that ihey are due to

the presence of living parasites in the lining

membrane of the nose and eustachian tubes.

Microscopic research, however, has proved this

to be a fact, and the result of this discovery is

that a simple remedy has been formulated where-

by catarrh, catarrhal deafness and hay fever are

permanently cured in from one to three simple

applications made at home by the patient once

in two weeks.

N.B.—This treatment is not a snuff or an
ointment ; both have been discarded by repu-

table physicians as injurious. A pamphlet ex-

plaining this new treatment is sent free on
receipt of stamp to pay postage, by A. H. Dix-

on & Son. 337 and 339 West King Street.

Toronto, Canada.— Christian Advocate.

Sufferers from Catarrhal troubles should care-

fully read the above.

DO YOU INTEND TO BUILD?
We offer an Atlas of Sensible LiOiv Cost

Houses, a portfolio 11x14 Indies, contaiuing
Iiandsoine lllustratioiiN, flour plans, and full

de&criptions of this popular design, and fifty-four

others, ranging in cost trom S800 to S7,200. This
specimen desigti Is for a cottage willi seven rooms,
and costing $1,100. It combines beauty and comfort,
lias two large porch.es, and is a popular and practi-

cal working design, bavlug been built several times
for its estimated cost.
No matter wtiat style of a house you may intend to

build, it will pay you to have this book.
We will send this Atlas, postpaid, ou receipt of

price, SI—N. D. C. Hodges, 47 Lafayette Place, New
York.

Old and Rare Books.

Back numbers Atlantic. Century, Harper,

and Scribner, 10 cents per copy, other maga-

zines equally low. Send for a catalogue.

A. S. CLARK,
Bookseller,

34 Park Row, New York City.

BACK NUMBERS and complete sets of leading Mag-
azines. Rates low. AM. MAG. EXCHANGE.
Schoharie, N.Y.

THE

COMPANY.
95 MILK ST, BOSTON, MASS.

Tliis Company owns tlie Letters
i*ateut granted to Alexander Gra-
ham Bell, March 7th, 1876, No.
174,465, and January SO, 1877,
No. 1§6,787.
The Transmission of Speech by

all known forms of KLECTRIC
SPEAKING TELEPHONES iu-
fi'tngcs the right secured to this
Company by the above patents, and
renders each individual user of tel-

ephones, not furnished by it or its

licensee.s, responsible for such un-
lawful use, and all the conse-
quences thereof and liable to suit
therefor.

Wajits.

Any person seeking a position for which he is quali-

fied by his scientific attainments, or anyperson seeking
some one to fill a position of this character, be it that

ofa teacher ofscience., chemist, draughtsman, or what
not. may have the * Want^ inserted under this head
FREE OF COST, ifi he satisfies the publisher 0/ the suit-

able character of his application. A nyperson seeking
information on any scientific question, the address of
any scientific man. or who can in any way use this col-

umn for a purpose consonant with the nature of the
paper, is cordially invited to do so.

WANTED—Books upon American Arch-
aeology. My publication, "Fort

Ancient," in exchange. First-class stand-
ard works only. Warren K. Moorehead,
Smithsonian Institution, Washington, D. C.

WANTED—Hall's works on Palasontol-

ogy, and other works giving plates

which show fossils of the Niagara Epoch.
Address M. D. Sullivan, St. Ignatius Col-
lege, Chicago, 111.

A YOUNG MAN desires, about the 1st of

July, a position as laboratory assist-

ant, or as instructor in chemistry, physics,

and lesser mathematics. References as to

ability and character. 44 P.M. A. Address
E. L. Porter, Penn. Mil. Acad., Chester,

Pa.

PEACTICAL CHEMIST, with 10 years'

experience in superintending manufac-
ture of oil of vitrol, fertilizers, acetic acid,

wood alcohol, etc., is open toan engagemeat.
Bestre ferences. P. 0. Box 43, Edgewater,

Co., N. J.

AN M. S. GRADUATE of the University
of Illinois is open for an engagement as

teacher of the Natural Sciences, Biology a
specialty, in an Academy, Institute, or High
School. Three years' experience. Is a prac-

tical assayer and chemist. Good references.

Address G. C, care Science.

RUPTURE
cured in stipulated time,

NO DELAY FROM WORK. NO OPERATION.
Call or send stamp for circular and reference of those

cured. We have t-n hand over 300 styles of trusses, from
$1 up. and suspensories of all kinds. Orders filled by
mall or e.xpress to any part of the United Stales.

C. A. M. BURNHAM, M.D..
138 Clinton Place, New York.
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Sprague Blectric Railway and Motor Company.

Bearings Self Oiling.

NON-SPARKING IN OPERATION.

Lightest Weight Consistent with

Highest Efficiency.

SIIVIPLE IN CONSTRUCTION.

Not Liable to get out of Order.

Commutator Wear Reduced

to a Minimum.

16 and 18 BROAD STREET, NEW YORK.

CALICRAPH
GREATEST SPEED!

BEST FOR MANIFOLDING.
100,000 Daily users.

THE MOST DURABLE.
PRICE. - EIGHTY-FIVE DOLLARS.

For account of speed contests and
Circulars, address,

THE AMERICAN WRITING MACHINE GO.
HARTFORD, CONN.

BRANCH OFFICES:-23T Broadway, New York.
14 West 4th Street, Cincinnati, O.

1003 Arch Street. Philadelphia.

Silk Stripe Tennis Suitings,

PRINTED AND STRIPED FLANNELS.

Silk Mixture Pajama Stuffs,

WHITE AND COLORED DIMITIES.

Plain and Embroidered Piqnes.

Hemstitched & Fancy Lawns.

white1}oods.
Lawns, Nainsooks, Mulls,

LONG CLOTHS.

3c)'cocidwau. C& l^rf <5t.

NEW YOBK.
HEATEHT AND HELL,. By Eman-

uel SwEDENBOEG. 416 pages, paper cover.

Mailed pre-paid for 14 Cents in stamps by
the American Swedeuborg Printing and Pub-
lishing Society, 20 Cooper Union, N. Y. City.

THE

EQUITABLE LIFE
ASSURANCE SOCIETY

OF THE UNITED STATES.

January i, i8go.

ASSETS, - - - $107,150,309

LIABILITIES, \%, - 84,329,235

SURPLUS, - - $22,821,074

NEW
]

A.SSURANCE I - $175,264,100
IN 1889, j

OUTSTANDING ) ^^ ^ ^^ .

ASSURANCE, )

$631,0x6,666

INCOME IN 1889, $30,393,288

H. B. HYDE, President.

James W. Alexander, Vice-Pres't

THE HIGHEST AWARD OF A GOLD MEDAL
at the PARIS EXPOSITION was secured by the

REMINGTON
STANDARD TYPEWRITER

which has been for FIFTEEN YEARS THE STANDARD,
and Embraces the Latest and Highest Achievements of Inventive Skill.

WYCKOFF, SEAMANS & BENEDICT, 327 BROADWAY, NEW YORK.

CHANCE FOR ALL
To Enjoy a Cup of Perfect
Tea. A TRIAL ORDER of ?H
pourtds of Fine Tea, either Oolong. Ja-

pan, Imperial. Gunpowder, Young Hy-
son, Mixed. Knplish Breakfast, or Sun
Sun Chop, sent bv mail on rtceipt of

S2.00. Be partiiiularand statpwhat kind
of Tta you want. Greatest inducement
e\ er offered to get orders for our ecle-

Coffeea and Eauinpr Powder, For full particu-

MINERALS.
CaMnet Specimens and Collections.

Our stock is very complete in fine specimens for
the connoisseur, as well as cheaper specimens for the
student and amateur. Complete Catalogue Free.

GEO. L.. B!VGL,ISII & CO.,
Dealers in Minerals,

1513 Chestnut Street, Philadelphia, Pa.

If you have 1100, |1,000 or $1,000,000
for which you are seeking for a profitable

investment, write to jAilES W. Geeene,
West Superior, Wis.

Inquiry costs nothing. Reference by per-
mission to The Editor of Science.

bCN I O nSn I CU quick salK, SAMPLE FRK. A n
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A NEW ELECTRIC TRAJS^SFER-TABLE.

Wb illustrate on this page an electric transfer-table, recently

installed by the Sprague Electric Railway and Motor Company
for the New York Central and Hudson River Railroad. This

table differs from the earlier ones installed by the same com-
pany chiefly in the electric motor, which is of fifteen horse-

power instead of seven and a half, and also in the contact

arrangement. The contact is obtained from a couple of heavy
copper wires stretched about three feet apart over the second of

Company, there is an overhead contact. The current used is

only 330 volts, and hence, while not wholly pleasant to take

in one's body, it is in no way dangerous. The current is

taken from the same dynamo that furnishes light for the sta-

tion. The full current capacity of the table-motor is 6ft

amperes.

The speed of the electric motor is governed by a switch,

which throw the winding of the field into different combina-

tions, thus altering the current, maintaining a practically con-

stant strength of field without the use of any wasteful resist-

RAILROAD TRANSFER-TABLE OPERATED BY AN ELECTRIC MOTOR.

the four parallel tracks, the wire being carried on insulators

fixed to light cast-iron cross-beams so as to be a few inches

above the rails. The conductors are kept taut under all changes

of temperature by springs at one end. Over these wires two
contact rollers travel beneath the table, being kept in contact

by gravity only. In the Altoona electric transfer-table,

installed by the same company for the Chicago, Burlington, and
Quincy Railroad, there is an outer contact maintained by
springs, while at the Waukesha electric transfer-table, installed

by the Sprague Company for the Wisconsin Central Railroad

ance. The control over the speed of the motor is perfect^
and no complicated nest of gearing for changing speed is

required.

The motor is supported at one end, according to the regular
Sprague method, by double compression springs playing upon'
a bolt which rests upon the platform of the transfer- table.

This method has been developed in street-railway work and
other places where it is desirable to start slowly under a heavy-

load, and has proved very satisfactory. At the other end the-

motor is sleeved to a rigid support. By means of this flexible-
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.attachment, all danger of stripping the gears is eliminated, and
(the strain upon the gears is always a progressive one.

The advantages of electric power for this work are claimed to

ibe great. The equipment is very much lighter than if steam-
power were used, and there is no expense of operation when the

table is not in use. One man can easily handle the table, and
more conveniently and directly than with steam.

The two end capstans shown on the table are fixed. The
centre one is revolved in either direction by a simple clutch-

gear. It is used, of course, for working cars on to or oflE the

table without locomotive power.

The capacity of the table is 100,000 pounds. Ordinary car-

:axle5, bearings, and wheels are used throughout for the run-

ning gear, and the total cost of the table and motor complete
was under |7,000. Its speed is about 150 feet per minute,

the same as the old wire-rope table which it replaced. The
old pit was lengthened somewhat, and accommodates ten

tracks. The rails are carried on wooden longitudinals resting

on small masonry foundation walls. The pit drains directly

into the city sewers.

Electric transfer-tables have now been adopted by the

Pennsylvania Railroad Company, the Philadelphia and Reading
Railroad Company, the Chicago, Burlington, and Quincy Rail-

road Company, the Wisconsin Central Railroad Company, and
other prominent corporations; and they are now recognized as

an essential feature of every extensive and well-equipped rail-

way switch-yard.

ASIA. I

Asia, the birthplace of man, the mother of nations, is our

theme to-night. Here are found the two gi'eat races of the world,

— the Mongolian and Caucasian ; here the great religions of the

world had their origin, — the Jews, the Buddhists, the Chris-

tians, and Mohammedans. Here is the Pamir, the ' 'roof of the

world' ' or the steps to heaven, the abode of the gods ; the centi-e

of primeval tradition, as well as of modern theory regarding the

primitive history of man. Here the Paradise of Adam has been

most frequently located. Here is the lake from which the four

rivers of the Garden of Eden diverge to the four quarters of the

«fiarth.

Beyond the Pamir, Alexander, the conqueror of the vrorld,

could not pass. Aristotle calls it the Mountain Parnassus, the

greatest of all that exist towards the winter sunset, — the great

snow mountains, which, in the morning and evening vapors, rise

up opposite one like gem spires. This wonderful mountain-
range is a series of high plateaus, running nearly north and
south about 400 miles, and from 100 to 350 miles in width.

These plateaus are covered with snow for nine months of the

year. The lowest passes from east to west are from 12,000 to

15,000 feet in height, while all along the range numerous snow-

peaks rise to 20,000 and even to 25,000 feet. The plateaus are

inhabited only in the summer season, when the shepherds from
Afghanistan and Turkestan on the west, and from China on the

Bast, feed their flocks on the rich herbage.

The Pamir has been crossed at different times within the past

Ave hundred years. Marco Polo was one of the early travellers

;

Bonvalot, a French traveller, one of the latest. Bonvalot chose

.the months of March and April to cross the Pamir, because there

were no herdsmen to obstruct his progress. Many explorers have

lost their lives in these wild inhospitable passes, and among the

shepherds, more wild and inhospitable than the country.

From the Pamir high mountain-ranges run north-east, east,

south-east, and south-west. Fi-om the north-east the Thian-Shan

and Altai ranges of mountains run in an easterly and north-

leasterly direction for nearly 3,000 miles, separating Siberia from

Mongolia. From Mongolia the range runs more northerly, pass-

ing through the eastern part of Siberia, forming the great divide

between the waters of the Arctic and Pacific Oceans.

In Kamtchatka the mountains of the range become volcanic,

' Address delivered before the Geographic Society, Washington, CO., Feb.

26, by its president, Hon. Gardiner G. Hubbard.

An edition of this address, with numerous additions, will be published in

pamphlet form at an early date.

and are- met by a range of volcanoes from Alaska. The combined
range then turns and mns south, through Japan and the Philip-

pine Islands, into Borneo. In this chain, miles in length, is the

largest number of active volcanoes in the world.

From the middle of the Pamir the Kuen-lun Mountains run in

an easterly direction 2, 700 miles. They sepai'ate Mongolia from
Thibet. From the central part of the Kuen-lun range, cross-

ranges of mountains run southerly through Thibet, past the

Himalayas, into and through the peninsula of Indo-China. In
Thibet these cross-ridges maintain a normal elevation of 12,000
feet, with occasional passes nearly 17,000 feet high. From the

south-east of the Pamir the Himalayas run in a continuous

curve about 1,500 miles, with a width of 200 miles, separating

Thibet from India. They are rightly named the "Abode of

Snow," for through their entire length a mean elevation of

18,000 feet is maintained. Forty peaks have been measured
which exceed 24,000 feet in height, while a few range from
26,000 to 29,000 feet. From the south-west of the Pamir the

Hindu-Kush extend in a westerly and south-westerly direction

through Afghanistan (with many peaks over 20,000 feet in

height) , connecting with other ranges which form the boundary
between Persia and Turkestan, to the Caspian Sea ; then around
the south end of the Caspian Sea, culminating in Mount Ararat.

A continuation of this range crosses Asia Minor to the southern

coast of the Black Sea, and thence to the Bosporus.

These ranges of mountains radiating from the Pamir are

10,000 to 12,000 miles in length. Along their whole course are

snow-mountains and great glaciers. The Himalayas are supposed

to be the highest mormtains in the world, though none of these

ranges have been thoroughly explored. These mountains, and
the elevated jilateaus on their sides, give Asia an average eleva-

tion of 1,650 feet, much higher than either of the other con-

tinents.

The Rivers of Asia.

These great chains are the source of the great rivers of Asia.

In Siberia are the Irtish, Obi, Yenesei, and Lena. The Yenesei

traverses in Siberia a ten-itory which corresponds in length to

the distance between the Gulf of Mexico and Lake Winnipeg.

The Amur is the only river of northern Asia that does not

empty into the Arctic Ocean. Its general course is east ; but, on
passing wholly into Siberia, it turns and mns to the north, where

its mouth is in inhospitable regions.

In China are the Hoang-Ho and the Yang-tse-kiang. They rise

in the plateau of Thibet, near the Pamir. A great range of

mountains ruiming north and south obstructs their course,

through which they force their way, and flow in an easterly di-

rection, and empty into the Pacific Ocean ; while the rivers of

Indo-China, which rise in the same plateau close to these rivers,

flow south into the Indian Ocean.

The Indus, and its main branch the Sutlej, rise on the north-

western side of the Himalayas, follow the mountains several

hundred miles, then find a way through the mountains in won-
derful canons. That of the Indus is said to be 14,000 feet in

depth. Near the head waters of the Indus, another great river,

the Sanpoor, rises, flowing in the opposite direction, and un-

doubtedly running into the Brahmaputra ; but no traveller has

followed the Sanpoor through the wild savage regions of lower

Thibet to its mouth.

The waters from the south-eastern or Indian slopes of the

Himalayas for 700 miles flow into the Ganges, which, near its

mouth, unites with the Brahmaputra ; while the waters from the

west of the Himalayas flow into the Indus and its branches.

Thus these two mighty rivers collect all the waters of the Hima-
layas, and discharge them into the Bay of Bengal through the

many shifting mouths of the Ganges, or through the Indus into

the Persian Gulf.

On the western sides of the Pamir, the great rivers of Turkes-

tan, the Jaxertes, and Oxus, or the Syr-Daria and Amu-Daria,

have their source, and flow through Turkestan into the Aral Sea.

Numerous rivers rise in the Hindu-Kush, and run through the

valleys of Afghanistan, but none of them reach the ocean : they

are lost in the salt lakes or in the desert. The Tigris and Eu-
phrates rise in the mountains on the coast of the Black Sea, run
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thi-ough the ancient plains of Mesopotamia, by the ruins of Baby-

lon and Nineveh, and empty into the Persian Gulf.

The Great Basins of Asia.

The several ranges of mountains enclose great basins, and the

streams and rivers that flow into these basins have no outlet into

the ocean, but empty into lakes or are absorbed by the desert.

There are three great basins, —the Aral-Caspian, the Balkash,

and the Tarim, — and many smaller, six million square miles in

extent, or more than all Europe. The Aral-Caspian includes the

whole of Turkestan, the eastern half of Eussia, and the western

portion of Siberia. The lowest point is the Caspian Sea, about

80 feet below the level of the Black Sea. The Ai-al Sea is a little

over 200 feet above the Caspian. Into these seas the Volga, Syr-

Daria, and Amu-Daria empty, and a few other sti-eams. The

Balkash depression lies to the north-east of the Aral-Caspian,

and is separated from it only by a low divide. The Tarim de-

pression is east of Turkestan, on the other side of the Pamir.

These rivers, lakes, and seas were formerly much larger than

at present. The lower course of the sti'eams that fed them are

traced only by their dry beds. The rivers flow in diminished

channels into the lakes, or are lost in the desert. All these

sti-eams and rivers carry mud and gravel from the mountains,

which are deposited in the lakes ; and they become shallow, and

broaden. As the lake shoals, the stream that runs into it

broadens, the evaporation is gi-eater, and more of the water is

absorbed by the desert. If the evaporation is gTeater than the

rainfall and inflow, as in the Caspian Sea and Lake Lob Nor, the

sea will eventually be filled. Lake Lob Nor has already become

nearly dry, and the Caspian Sea is much shallower than

formerly.

The seas and lakes now salt were once fresh. All river-water

holds salt in solution, which is deposited in the lakes which have

no outlet. The fresh water, being lighter, is evaporated, and

the lake gradually becomes salt.

The Aral-Caspian basin was formerly filled with a dense popu-

lation. This region Attila ruled. Here he raised his armies of

Huns, which overran all south-eastern Europe, Italy, and even

France. Ti-adition tells us of large cities; and ti-avellers, of

their ruins, half buried in the sand, and of traces of numerous

irrigating-canals. It was called the ' 'Garden of the World. '

'

For hundreds of miles a nightingale could fly from branch to

branch of the fruit-trees, and a cat walk from wall to wall and

from housetop to housetop.

War, and the pestilence that follows, have devastated the land,

for nowhere in the world have so many fallen by the sword as in

Asia, while the destruction of the irrigating-canals has reduced

this once fruitful land to barrenness. The Balkash and Tarim

basins resemble the Aral-Caspian. In the valleys of the Balkash

and Tarim, where was formerly a large population, now

' 'Mere sluggish leagues of great black morass,

Without a shrub, or tree, or blade of grass."

Grand Divisions of Asia.

These gi-eat mountain-ranges of Asia are not only the source of

the rivers, but they also separate Asia into several natural divis-

ions. The principal are Siberia, Mongolia, China, Indo-China,

India, Afghanistan, Persia, Turkestan, and Turkey in Asia, each

with peculiar features caused principally by its mountain-ranges

and rivers, for these fix the occupation and character of the in-

habitants.

Siberia.

The whole of north-western and northern Asia is called Siberia.

It stretches from the Ural Mountains east over 4,200 miles to

Bering Strait, and from Mongolia north to the Arctic Ocean

2,000 miles, and forms one country, alike in all its natural

features. It is separated from the rest of Asia by the Balkash de-

pression, the Thian-Shan and Altai Mountains. The general

trend of the country is towards the north. Siberia has the most

extensive but least serviceable water system of any country in the

world. All its rivei-s except the Amur rise in plateaus 5,000 feet

above the sea, and, flowing north, empty into the Arctic Ocean.

On either side of these rivers, large tributaries flow in an easterly

and westerly direction, thus affording an almost unintermpted

water highway from the Ural Mountains to the Pacific, and from
the south to the Arctic Ocean. From the river Ural east to the

river Lena, 2,500 miles, this magnificent watenvay is only

broken by two or tlu-ee short portages ; and through these, Rus-

sians are now constructing canals. A zone of rich black earth

iTins through south-western Siberia, not in mere patches of fertile

land, but prairies covering 25,000,000 acres, sufiicient to support

millions of inhabitants. These prairies, with but little labor or

expense in cultivation, yield year by year the most abundant
crops. Vast flocks of birds of many sxsecies fly from all parts of

Asia— from the islands of the Indian Ocean, from southern

Europe and northern Africa— to breed in Siberia. A few of

these species extend their flight even to the Arctic Circle.

The northern coast of Siberia is a low plain, the rainfall is

much greater than the evaporation, the rivers overflow their

banks, and the whole country for four thousand miles in length

and three huudi'ed miles in breadth is a great bog called the

Tundra. On these plains the ground remains frozen the greater

part of the year to a depth of several hundi'ed feet. In midsum-
mer the ground thaws about one foot in depth, and the top of

this ice bed is covered with moss and lichens and many varieties

of flowers. Under the lichens are found miniature pine-forests

one or two hundred years old, — the beginning of a coniferous

region which extends from the Ural east to the neighborhood of

the Sea of Okhotsk 2,400 miles, and from the 58th to the 70th

parallel of north latitude, 600 miles far north of the Arctic

Circle.

In some parts of the Tundra an earth stratum alternates with a

stratum of ice; and in these, carcasses of elephants and rhi-

noceroses have been preserved for thousands of years, and the

trunks of large trees with their roots bedded in the ice. In this

di-eary, uninhabitable land, ice-bound for nine months of the

year, exposed to the fury of the fierce gales of the Arctic Ocean,

De Long lost his life. In summer the mercury rises to 102°, and

falls from November to February to —40°. No other region

can show such extremes. "It is colder than the north pole

and hotter than the equator. '

'

With rich lands and rivers navigable for thousands of miles,

Siberia is capable of supporting an immense population. Un-
fortunately the only outlet for its commerce and produce is

through the Arctic Ocean, and thus far all efforts to open this

way have been unsuccessful.

Chinese Empire.

The Empire of China lies to the east of the Pamir, and is

bounded on the north by the Thian-Shan, on the east by the Pa-

cific Ocean, on the south by the Himalayas. It is divided into

three great natural divisions, — Mongolia, Thibet, and China

proper.

Mongolia is bounded on the east by the Pamir, on the north by

the Thian-Shan, and on the south by the Kuen-lun. Mongolia is

divided into western Mongolia— called sometimes eastern Turkes-

tan, but more properly the Tarim— and eastern Mongolia, or

the Gobi Desert.

The region that gives birth to the Tarim River is on a scale of

grandeur such as no other river can boast. It is girt round by a

wide amphitheatre of the loftiest and grandest mountains, rising

in ridges of from 18, 000 to 20, 000 feet, while the peaks shoot up to

25,000, or even 28,000 feet. From all sides the waters rush

headlong into the valley. The smallest disappear in the sand;

others flow some distance into salt basins, and are there absorbed.

Sixty streams, according to the Chinese, unite to form the Tarim.

Along the foot of the mountains are fruitful oases, iiTigating-

canals, and flourishing towns and cities.

The Tarim steadily diminishes until, after flowing over a thou-

sand miles, it bi-oadens into an extensive reedy marsh, known
from ancient times as Lob Nor, or the salt lake. When the land

was well cultivated, the mild south winds which brought the

sands from the desert were eagerly looked for, as they brought
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ricliness and fertility to the soil ; but with the decrease of popu-

lation the sand drifted over the cultivated fields, and now covers

them to the depth of six to twelve inches. Pi-jevalsky describes

the "lake-dwellers of Lob Nor:" "Their food consists chiefly

of fish, fresh in summer, dried in winter. They eat neither

bread nor meat on account of its scarcity." The people are

changed so little from the picture history has given of therfl, that

Prjevalsky's description sounds like an echo of the most ancient

Chinese records.

The eastern part of Mongolia is the Desert of Gobi or Hanka

("a dry sea"). It is a rocky, desolate region, with wells and

small oases scattered tlu-ough it. The routes across the desert

follow the lines of the wells. Marco Polo says it would take a

year or more to ride from one end of it to the other.

The Mongolian of to-day is the living representative and de-

scendant of the ancient Huns and the more ancient Scythians.

From Mongolia came the vast hordes that overran Asia and Eu-

rope. Their greatest leaders were Genghis Klian and Tamer-

lane.

In the twelfth century Genghis Khan conquered the eastern

part of Asia and Turkestan. Two hundred years after him came

Tamerlane, the last of the great conquerors, who carried his con-

quests into Persia and India, and even into Europe. They

boasted that the grass never grew where the feet of their horses

had ti-od, and that a horse might run without stumbling over the

places where great cities had stood. The Mongols were power-

ful only under their gi-eat leaders. As soon as the despotic rule

was withdrawn, they were broken up into separate families and

tribes. To restrain the Mongols, the Chinese Wall was built;

but it did not prevent them from conquering China and ascend-

ing the throne.

The Pamir, with the Himalayas on the south and the Thian-

Shan on the north, foiTns an impassable barrier between eastern

and western Asia. But some 300 or 400 miles north of the Pamir

there are three valleys near the 46th parallel of latitude, which

afford the only accessible route. Through these valleys caravans

go from China to Russia ; and for hundreds of years the great

hordes of Huns, Mongols, and Tartars poured through these

passes into the fertile valleys of Turkestan, forcing the inhabit-

ants of those regions into Europe.

TJiibet.

The southern part of the high plateau of Asia is called Tliibet.

It is bounded on the east by the Pamir, north by the Kuen-lun

Mountains, and south by the Himalayas. It is the highest pla-

teau in the world. At the Pamir its elevation is about 15,000

feet, falling to 11,000 feet at its eastern side. Snow-clad moun-
tains shut it in on every side, and cut it off from the rest of the

world. It is a cold, rocky country, dry and barren, hardly

affording nourishment to its scanty population. The people are

poor, and peculiar as their land The men are unable to main-
tain separate families, and one wife sufiioes for two or three

brothers. Here, as in a few other poor countries, polyandry is

practised, the surplus females being sustained at public expense

in the nunneries. The French-Catholic missionaries in Thibet

tell us that the population is about 4,000,000; that the moun-
tains run through the country from west to east, with deep

valleys or caiions between them.

Gold is found in most of the rivers, and there are also mines

of gold, silver, and copper. The government is a despotism.

We are told that one of the early rulers of Thibet ordered an

equal distribution of property among all the people; but the

property was soon in the possession of the former owners, while

the poor were poorer than ever. This experiment was repeated

three times with similar results.

China.

China is situated east of Thibet. The lands trend toward the

east, the high mountains of Thibet become lower, and from the

foot-hills low plains extend to the Pacific Ocean.

The population of China is 400,000,000,—more than one-fourth

of the world. The number of inhabitants to the square mile is

greater than in any other country. This vast population is sup-

ported by the two great rivers, the Hoang-Ho and Yang-tse-kiang,

which run tlu-ough the whole length of China, and by the great

tracts of rich yellow earth called loess. The land is highly cul-

tivated, and well watered by irrigating-canals, which carry the

water of the rivers to all parts of the country. The loess is a
solid but friable earth of a brownish-yellow color, and spreads

alike over high and low lands, extending over a tract of country

larger than France, and, whether on a plain or at an elevation

of 7,000 or 8,000 feet, is available for agricultural pursuits.

This region is called Hoang-Lu (or ' 'Yellow Land'
' ) ; and the

river that runs through it, Hoang-Ho (or ' 'Yellow River'
'
) . Its

origin and constituent parts have long been a subject of inquiry.

Richthofen, and our own Pumpelly, describe the loess as hun-
dreds and even thousands of feet in thickness, an almost impal-

pable calcareous and silicious loam, so soft as to be easily crushed

in the hand ; and yet its consistency is such that it will support

itself for many years in vertical cliffs 200 feet high. These

plains have been cultivated for four thousand years by irrigation,

without requiring any fertilizer.

Richthofen believes that the loess was a sub-aerial deposit

without the intervention of water. The products of disintegra-

tion from the mountains and steppes, instead of being carried

seaward, were blown from the hills into the valleys of a treeless

continent. Grass and heather grew, only to be covered again

and again by the deposits. This covering nourished the new
vegetation, while the decay of the old produced the capillary

tubes which give to this material its vertical sti'ucture and
strength. An immense quantity of land-snails and the bones of

land animals have been discovered in the loess, but no traces of

marine or fresh-water life.

Great perpendicular cliffs rise in many places 500 feet in

height. In these cliffs caves have been dug in which it is said

several millions of people live. The same formation is found in

some parts of Europe and in the Mississippi valley, and was
formerly supposed to have been a sub-aerial deposit ; but three of

our geologists in different localities followed the beds of loess to

their source in the terminal moraines of ancient glaciers, and
proved that the loess is the fine white dust or powder produced

by the grinding of the glaciers over the gTOund, which has been

carried down by the streams. Some of our ablest geologists be-

lieve the loess of China was formed in a similar way.

Japan.

Japan consists of four large and four thousand small islands.

It extends from the Sea of Okhotsk 1,800 miles to the southern

part of Corea. The Gulf Stream of the Pacific bathes the south-

eastern coast of Japan, and there the climate is warm and equa-

ble. The north coast is cold and disagreeable, the wind blowing

from Siberia and the cold waters of the Arctic Ocean, which

gives to this part of Japan a climate more like that of northern

America than that of Europe in the same latitudes.

A chain of volcanic mountains runs the whole length of Japan,

and occupies seven-tentlis of the islands. There are no rivers,

but many ton-ents rush down from the mountains in the wet

season and after every storm. The earliest inhabitants of Japan

were the Ainos, who at that time probably occupied all the

islands. As a race, they are inferior to the Japanese. They are

gradually retiring before their superior civilization, and are now
confined to the remote districts, where they live by hunting and

fishing. The Japanese are of the Mongolian type, resembling the

Coreans and the former inliabitants of Siberia rather than the

Chinese. Their early civilization seems to have come from

Corea.

In some parts of the islands they have intermarried with the

Ainos, while in the southern portions there are traces of the

Polynesian race. Formerly and for many centuries the Mikado

ruled with despotic power ; but in the seventh century the Sho-

gTins, or military rulers, seized the conti-ol, and held it until

1868, when they were deposed by the people and the Mikado re-

stored, but with only a portion of his former power. At that

time, after a sleep of centuries, Japan awoke in a day, and, in-

dependent of outside influences, tlu-ew off tlie rule of the old

oligarchy, established a government largely representative in its
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institutions, and inaugurated a free national assembly, to meet

for the first time this year.

The visit of Admiral Perry shortly after the deposition of the

Shoguns introduced Japan to the civilized world. Instructors

in the arts and sciences were obtained from America and Europe.

Their young men were sent to our institutions, and on their re-

turn replaced foreign teachers. Post-offices were established,

highways and railroads constructed. A new era, unlieard of in

the history of the world, has dawned upon Japan, and its prog-

ress is watched with the greatest interest.

There are few domestic animals in Japan. The horse is little

known, and travelling for long or short distances is in a jinriki-

sha. This vehicle, introduced by the Americans within twenty

years, is di-awn by the natives forty or fifty miles a day.

The beautiful art of Japan is well known to us. Its bronzes

and metal-work, its pottery and porcelain, are our admiration.

Unfortunately, to meet the demands of foreign markets, the art

of Japan is deteriorating, and the painstaking and loving labor

of past centuries is giving place to coarser and rapid work.

The Peninsula of Indo-China and India.

South of the Pamir, its south-eastern and south-western ranges

of mountains, the Himalayas and Hindu-Kush, Asia throws

out two great peninsulas—Indo-China or Malay, and India—ex-

tending south to the equator. Indo-China or Siam is about 1,800

miles long, 700 miles wide at the north, sloping away to a little

over 60 miles at the south. Through this peninsula four gi-eat

livers, rising in the northern part of Thibet, flow in long narrow
valleys between ranges of high mountains. The rainfall is from
60 to 300 inches, the rivers are ever full, the climate is moist

and unhealthy for foreigners. The soil is rich, producing abun-
dantly all tropical products.

India.

In India the great rivers that flow from the Himalayas, instead

of running the whole length of the peninsula as in Indo-China,

are turned to the east and west by ranges of mountains that cross

India near the central part. These ranges run to the ocean, and
then follow both the eastern and western shores into Ceylon.

The land is rich and fertile, the people industi'ious. The culti-

vation of tea and grain for export has recently been inti-oduced

into India, and now more tea is imported into England from
India than from China, while its grain competes with the grain

from America in the London markets.

Nothing is more remarkable in the history of our race than the

manner in which the ancient civilization of India has maintained
itself. Before the time to which the annals of Europe go back,

India had made great material and intellectual advancement ; the

character of its inhabitants became fixed ; and, though subjected

to greater changes and vicissitudes than have happened to any
other country, they have remained substantially the same that

they were two thousand or three thousand years ago. They have
been under rulers of different races, though generally of the same
religion, with like customs and manners. The population of

India is 350, 000, 000, or about one-sixth of the population of the

world.

While portions of Asia are among the driest regions of the

earth, the peninsulas of Indo-China and India are among the

wettest ; for in some parts of upper India the rainfall is from 400
to 600 inches a year, or from 33 feet to 50 feet.

Afghanistan, Persia, and Arabia.

South-east of the Pamir are Afghanistan, Persia, and Arabia.

I class them together for convenience, because they have several

physical features in common. Through Afghanistan, the Swit-

zerland of Asia, ranges of mountains run in different directions.

The counti'y is generally well watered with numerous rivers,

though not one of them empties into the ocean. The valleys are

lich and fertile. Its inhabitants, unlike those of India and
Persia, have rarely been conquered. They are free and inde-

pendent, robbing each other and the neighboring nations.

In Persia, or (as it is called by the Persians) Iran, the Iranians

or Caucasians and Turcomans or Mongols met three thousand

years ago, and the races to-day are as distinct as then. The
Iranians inhabit eastern Iran ; the Turcomans, western.

Iran was formerly much larger than at present, and was
bounded on the north by the Caspian Sea, by the Indian Cau-
casus, Paropamis separating it from Scythia or Turkestan;

on the east by the Indus ; south by the Indian Ocean ; and west

by the Persian Gulf. It included Mesopotamia, Persia, Afgha-
nistan, and Beloochistan.

The whole of Iran is either mountainous or a high plateau, ex-

cepting Mesopotamia, the coast of the Caspian Sea, and a few of

the valleys of the interior basins, which are very rich and fer-

tile. The rainfall is very slight, not over ten inches. There are a

few great salt deserts, ' 'covered in winter with brine, and in the

summer with a thick coat of salt.
'

' The country has been de-

scribed as either a ' 'salt waste or a saltless waste. '

' One-half

the entire drainage is into the salt basins.

There is but one considerable river east of Mesopotamia that

empties into the ocean. A few run into the basins, and empty
into the salt lakes.

From Karachi, on the Persian Gulf near the mouth of the

Indus, to Teheran in the northern part of Persia, nearly one

thousand miles, there is not a single stream more than two feet

deep.

Persia, even when densely populated, was no better watered

than now, for a comparison of the ancient and modern maps does

not show any change in the river system. The sand has in many
places drifted over land formerly highly cultivated. A perpet-

ual struggle for the mastery seems to be going on between the

arable ti'acts and shifting sands, and the country is changing

from a series of rocky ridges to one of undulating sandy wastes.

There are only one or two- good roads of short length in Iran.

The whole trafiic is carried on by mules in the mountains, and
camels on the plains, ' 'no wheeled carriages existing. '

'

The higher plateaus are barren, but Mesopotamia and the shores

of the Caspian are very fertile; and near here, on the southern

coast of the Caspian Sea, was the geographical centre of the east-

em continent. It was formerly the centre of population; but,

after the destruction of the Medes and Persians, the geographical

centre moved eastward to the southern plateau of Thibet; but

with the growth of Europe, the centre of population is moving
westward.

Persia was for centuries the centre of civilization and the great

power of the world. During a period of two thousand years be-

fore the Cteistian era, its great cities of Babylon, Nineveh, Ec-

batana, Pei-sepolis, and Susa rose, flourished, and fell. These

cities were the wonder of the Old World, and their i-uins are

still the wonder of the New. In vast extent, in the magnificence

of their temples and palaces, in the strength of their walls, in

their gi-eat water-supplies, they have never been equalled.

This mighty empire was composed of many tribes and many
races, held together for centuries by the power of its rulers, Cy-

rus, Darius, Xerxes, and others. At the time of its conquest by
Alexander the Great, it stretched fi'om the Desert of Sahara to

the movmtains of the Pamir ; but under his successors it fell into

pieces, and was never again united under one rule ; and for two

thousand years Persia has been gi-adually declining in power, in-

fluence, and population. It has lost Mesopotamia on the west,

Afghanistan and Beloochistan on the east, and a part of Turkestan

on the north. The present Shah of Persia has tlu-ee times visited

Europe. Since his last visit he has determined to inaugurate re-

forms in his government. His power over his people is absolute;

but, should his desired reforms seem inconsistent with the sacred

laws of the Koran, he may be at any time deposed.

He has gi'anted a charter to Englishmen for an imperial bank,

giving not only banking privileges, including the right to issue

paper money as a legal tender, but also the monopoly of all

mines save those of gold and silver.

The Persians are by nature traders and artists. Persian mer-
chants are met with everywhei-e in the Old World,— in the

bazaars of Cairo, Constantinople, and Damascus; at the fair of

Nijni Novgorod; in Rome and Paris. The Parsees, the leading

merchants of Bombay, are the descendants of the ancient Perses,

and are still worshippers of fire.
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In Arabia, as in Persia, mountains follow the line of the coast,

and rise from the Red and Arabian Seas and from the Persian

Gulf, making the whole interior of Arabia an elevated plateau,

—a desert but little known, and with few inhabitants. Such is

the dearth of running water, that in the whole of Arabia there is

not a single perennial stream. If there is any country which has

seemed to lie completely outside the stream of ancient history, it

is Arabia. In spite of its vast extent ; in spite, too, of its posi-

tion in the very centre of the civilized empires of the ancient

East, midway between Egypt, Babylon, and India,— its history

has been almost a blank. For a brief moment, indeed, it played

a conspicuous part in human affairs, inspiring the Koran of

Mohammed, and forging the sword of his followers; then the

veil which had covered it for untold centuries was drawn over it

again. Yet modem research tells us that culture and civiliza-

tion existed there, of which only echoes remain in Mohammedan
traditions. Three thousand years ago it was easier to travel

through the length of Arabia than it is to-day. It was formerly

supposed that our numeral system was devised by the Arabians.

Later research shows that it had its origin in India, but came

to Europe through the Arabians.

Asiatic Turkey.

Asia Minor, Armenia, Koordistan, Mesopotamia, and Syria

form the remnant of the Turkish Empire in Asia, misgoverned,

and sustained only by the sufiFerance of the European powers and

the fear of Russia.

Much 01 the land is rich and fertile, and capable of supporting

a large population ; but, under the misrule of the Turks, some

portions have become depopulated, and it is steadily diminishing

in population.

Asia Minor is a peninsula connecting south-western Asia with

Europe, and bounded by the Black Sea on the north, and Medi-

terranean on the south and west. A range of mountains runs

round the coast, and portions of the interior are a desert. Mile-

tus, the ancient metropolis, was twenty-five centuries ago the

chief centi'e of geographical studies, and here the earliest known
charts were planned. The capital of Asia Minor is Smyrna,

which has a large trade with Europe.

The population is composed of Greeks and Turks. The Turks

are an indolent, self-indulgent race, while the shrewd and active

Greeks are the merchants, lawyers, and bankers of the country,

and are steadily supplanting the Turks.

Armenia is a mountainous country. In the south-eastern

comer is Mount Ararat, 17,000 feet in height. Here Turkey,

Persia, and Russia meet.

Lake Van, a large and beautiful salt lake, lies on the border-

line of Armenia and Koordistan. It is on an elevated plateau,

nearly 6,000 feet above the sea-level. It is the only lake of Asia

which is steadily increasing in size.

The Armenians ai'e nominally Cliristians,— shrewd business-

men. They are great travellers, and thousands seek employment

in Constantinople and foreign cities. Their numbers are steadily

decreasing.

The Kurds are shepherds, inhospitable and warlike, and rob-

bery is with them an honorable occupation.

Syria will ever be revered as the Holy Land. Pilgrims from

every quarter of the world visit the river Jordan, the Sea of

Galilee, and Jerusalem.

The valley of the Jordan, and its mouth, the Dead Sea, are

the deepest valleys in the world. At the Sea of Galilee the Jor-

dan is 600 feet below the level of the Mediterranean. The valley

grows deeper until at the Dead Sea it is 1,300 feet below the

level of the Mediterranean.

Turkestan.

West and north-west of the Pamir, and north of Persia, is

Turkestan. The trend of the country is from the high lands of

the Pamir, west to the Aral and Caspian Seas.

Here is the Aral-Caspian basin, already described. The whole

of this country, excepting on the banks of the rivers and a few

oases, is a great desert. A recent French traveller says it is a

dismal region, where all vegetable and animal life ceases,— the

domain of death ; formerly densely populated, now inhabited by
wandering tribes of Turcomans, until their recent conquest by
the Russians living by pillaging each other, or occasionally

uniting for incursions into Persia.

From this summary it will be seen, that, while two-thirds of

the population of the world is in Asia, only about one-flfth of

its area is thickly inhabited. Much the largest part is a desert.

Beginning in eastern Mongolia, almost within sight of the Pacific

Ocean, this desert runs through Mongolia and Thibet, crosses the

Pamir, to appear again in Turkestan and Persia.

It occupies all Arabia. The Red Sea does not stop it ; for on the

other side the Desert of Sahara begins, and only stops when it

reaches the Atlantic Ocean,— a desert extending from the Pacific

to the Atlantic, across Asia and Africa.

The earliest civilization of Asia was in Mesopotamia. Its au-

thentic annals are over four thousand years old. Here the proud

emjjires of the Old World—Chaldea, Assyria, Babylon, and
Persia—rose and fell. Here stood the ancient cities of Nineveh,

Babylon, and Bagdad.

Now the traveller finds only ruins, and scarce inhabitants suf-

ficient to aid in the explorations. The Tigris and Euphrates

run through the whole length of the country, and are both navi-

gable several hundred miles from their moutlis. The waters of

the Euphi-ates rise within 80 miles of the Mediterranean. The
valley of the Euphrates was the great trade-route of the ancients,

and the English have made surveys for a railroad through it.

The Commerce of Asia.

The commerce of Asia has for four thousand years given wealth

and power to the cities and countries that have monopolized it.

The men of Tyre and Sidon, the seaports of Phoenicia, were once

the merchant princes of the world. They gave to the Greeks

their alphabet, their weights and measures, and their ships.

They established colonies all along the coast of the Mediterranean.

They traversed all the known seas, and circumnavigated Africa.

six hundred years before the Cln:istian era. They brought the

gold and silver of Tarshish from Spain, tin and copper from Eng-
land, and carried the products of India and Babylon to every

part of the world. After the conquest and decay of Tyre and
Sidon, the commerce of Asia passed to Greece, and from Greece

to Rome.
The Grecians introduced new methods of exchange, and de-

veloped a true coinage where the dealers of Tyre and Sidon had

been confined to a cumbrous system of barter.

In the middle ages, Venice and Genoa sent their ships to every

part of the Mediterranean. They founded colonies in Asia Minor
and in the Crimea. They controlled the commerce of Asia ; and

its wealth poured into these oities, making them the richest in

the world. It was the commerce of India that Columbus sought

in his Western voyage ; but where Columbus failed, the Portu-

guese succeeded, by sailing around the Cape of Good Hope, and

thence north to India. For a short period Portugal was the

richest country of Europe.

The ships of England and Amsterdam quickly followed this.

new route, and the commerce and lands of the Orient passed into

their control.

But again the route changes. The Suez Canal was built by

the French, notwithstanding the opposition of the English. The
canal was opened by the Emperor of Pi-ance, but it was English

steamers that used it. England obtained a conti-oUing interest

in the canal, and further strengthened its hold by acquiring at

first joint control with the French in Egypt, and then the ex^

elusive conti'ol, and for a time secured the canal, and with it the

commerce of Asia.

The French, Italians, and Austrians found it cheaper to bring

the products of Asia to Marseilles, Venice, and Ti-ieste than to

buy them in London ; and their steamers now sail through the

canal to India and China. They have obtained a small but daily

increasing share of the commerce of Asia, formerly monopolized

by England.

A few years ago, Russia crossed the Caspian, and was defeated

by the Turcomans. To aid them in the second campaign, the

rails and materials collected in the Crimea for a railroad across.
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the Balkash to Constantinople were transferred to the eastern side

of the Caspian Sea, and a railroad built east across the desert.

After the conquest of the Turcomans, difficulties arose between

Russia, Afghanistan, and England, and the railroad was con-

tinued in a south-easterly direction towards Herat and India.

When the Afghanistan boundary was settled, the line of the

railroad was turned to the north-east. It was carried tlarough

Merv, across the Oxus to Bokhara and Samarcand, nine hun-

dred miles from the Caspian.

The railroad runs for two hundred miles along the foot of the

mountains, separating Turkestan from Persia. All the moun-

tain-passes in Persia are controlled by the Russians ; and Russian

products are taking the place of English in the markets of north-

em Persia, Turkestan, Afghanistan, and even Thibet. The in-

fluence of Russia in Persia is to-day paramount to that of Great

Britain.

France was formerly a competitor with England for the Empire

of India. Defeated there, she has built up for herself a princi-

pality in Cambodia, Anam, and Tonquin.

The Future of Asia.

England has successfully met and stopped the progress of

Russia in Europe, but in vain has she opposed her in Asia.

Only a few years ago Russia was bounded on the south and

east by the Caspian Sea : now her outposts are one thousand miles

east of the Caspian, bounded by the Pamir and China, and only

Afghanistan separates her from India and the English Empire.

They will soon meet among the mountains of Afghanistan as

friends or foes. These nations from either extremity of Europe

are neighbors in Asia, but are as far apart as the poles in their

methods of dealing with conquered Asia.

The Russians are Asiatic in their origin, and easily adapt

themselves to Oriental customs and manners. Their conquest of

Asia is a conquest of Orientals by Orientals. After a sojourn in

civilized Europe, they return as colonists, as merchants, as in-

habitants, where they soon become acclimated. The expansion

of Russia in Asia is the natural growth of the parent stem.

The English are mere sojourners in Asia as officials for a

longer or shorter term of years. Every Englishman yearns for

the expiration of this contract, and for his English home. The
English are of a race entirely foreign, never becoming one with

a conquered people, but widely separated in interest, thought,

and habit. They instruct the people, send missionaries to them,

build railroads and irrigating-canals, substitute low and regular

taxation for irregular and exorbitant exactions of all kinds, yet

in every act and deed they are conquerors, and not inhabitants.

The climate of India presents an insurmountable obstacle to

the English, and renders English colonies an impossibility. The
expansion of England in Asia is like a graft on an uncongenial

stem.

Whether England will maintain her sway in India, notwith-

standing all she has done for the prosperity of the country, is a

question which Englishmen are discussing. The English are

hated by the Hindoos, and it is said even by Englishmen that

India would prefer the lawlessness of their old rulers to the

order and rule of England.

Long before the mariner's compass or the invention of gun-
powder in Europe, canals were in use in China. For hundreds

of years they have intersected the country. Centuries ago they

had made great progress in civilization ; but then they came to a

stand-still, beyond which they have only recently advanced.

For many years the more advanced and intelligent Chinese have
tried to introduce telegraphs and railroads into China, without

success. But now the party of progress has prevailed, Cliinese

steamboats crowd the inland seas and rivers, and a railroad will

soon be built from Peking, through Nankin, to China Kiang,

600 miles, crossing the two great rivers of China, the Hoang-Ho
and the Yang-tse-kiang, follo%ving the line of the Imperial Canal.

French, German, and American engineers are waiting at Ticutsin

to take the contract, but it will be undertaken and completed by
the Chinese.

Until recently, the carrying trade between the seaports of

China, and the commerce between China and Europe, were in the

hands of English and American merchants; tut the Chinese have
bought or driven off the foreign steamers and taken the tusinefs,

and now only one English and one American house remain. The
Mandarins have recently opened a large depot in London to sell

their teas and silks. China has awakened from her long sleep^

and has entered on a new course. Her emigrants are found in the"

islands of the Pacific, and are only stopped by our laws from
passing the Pacific Ocean and possessing the western coast of

America. China, like Japan, has awakened from the sleep of

centuries to a new and higher life.

Europeans have taken possession of the whole continent of

America, and have exterminated the aborigines. Not content

with America, the Europeans have surrounded Africa with a
fringe of white settlements. They have occupied the valley of

the Kongo, have worked their way from the Cape of Good Hope
north towards the centre of Africa, from Zanzibar west to the-

Great Lakes, and from Algeria south towards Timbuctoo. The
English have taken possession of Australia and New Zealand, jind'

the natives are disappearing as rapidly as they disappeared from
America. Over all the islands of the Pacific the flags of Euro-
pean nations wave.

All the northern and western portions of Asia are under Rus-
sian rule. Persia and Afghanistan are neutral; Russian influ-

ence predominating in Persia, English in Afghanistan. The
Queen of England, the Empress of India, has extended her empire
over Burmah and the Straits Settlement, down Indo-China to
Singapore and the equator. East of the English are the French
in Anam and Tonquin. Over the islands of Sumatra and Borneo,

Holland and England rule.

There remain, then, China and Japan. Again and again

foreigners have apparently succeeded in affecting an entrance

into China and Japan, but as often they have failed, met by a
steady, persistent, and inflexible resistance. China and Japan
are the only nations in the world that have successfully resisted.

the encroachments of Europeans.

NOTES AND NEWS.
It is reported from Paris that the engineers sent out to'

examine the condition of the Panama Canal found that cnly
three- tenths of the necessary work has been done, and that

much that has been done will have to be done over if operations-

are ever resumed.

—It is reported that a bridge across the Bosporus is pro-

jected by a syndicate of French capitalists. At the points-

elected for bridging, the channel is about half a mile wide.

—Mr. Robert Moore stated at a meeting of the St. Louis-

Engineers' Club, March 5, that lignum-vitce ties were being

used successfully in Mexico. Their cost was about a dollar

each, and they lasted indefinitely.

—Among the subjects to be discussed by the International

Labor Conference at Berlin are the regulation of mine-work
with reference to the prohibition of the labor of women and
children under ground, the shortening of the shifts in particu-

larly unhealthy mines, the insuring of a regular output of

coal by subjecting the working of the miners to international

rules, the regulation of Sunday labor, and the regulation of the

labor of women and children. The question whether there shall

be future and periodical conferences of the same nature will

also be discussed.

—The Pan-American Conference has adopted a report recom-
mending that the governments represented give their adhesion

to the treaties on literary and artistic copyright, trade-marks,

and patents adopted by the South American Congress at

Montevideo. These treaties, which were subscribed to by the
Argentine Republic, Bolivia, Brazil, Chili, Paraguay, Peru,,

and Uruguay, provide that authors and inventors shall enjoy in

all States the rights accorded them by the laws of the State in

which the original publication or grant takes place, but that

no State is obliged to recognize such rights for a longer timc-

than that allowed in the original State. The conference also

recommends the adoption of the metric system by the United
States in all official business.
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JIENTAL SCIENCE.

The Rivalry of Mental Impressions.

Whenever two or more impressions are presented to tlie

•mind at the same time, there results a rivalry between them
.^n attracting the attention and getting into the focus of con-
rsciousness. Usually the attention is divided between them,
•though this flitting of the attention is at times so rapid and so

unconscious that we hesitate to believe that it has really taken
^lace. If the one process is automatic in character, or nearly
BO, the interference is reduced to a minimum. When both
processes are voluntary, mutual interference is inevitable; and
its extent will depend upon the complexity and other charac-
teristics of the task, and will doubtless vary, too, with each
individual. Some simple experiments in this field by M. Binet,

though they hardly do more than open out the possibilities of

research in this direction, may be here recounted for their

general interest and suggestiveness. The subject of the experi-

anent is asked to take hold of a rubber bulb connected by means
of a tube with a recording apparatus consisting of a point
araised and lowered by the air-pressure within the tube, and
writing upon a smoked surface fastened to a rotating drum.
He is required to press this bulb once a second, and the result
as a tracing on the smoked surface showing very regular curves.
With this is compared the tracing produced when at the same
Aime be is required to perform some simple mental exercise,

such as reading aloud, adding or multiplying numbers, and the

like. The most usual result is that the intervals between the

pressures are lengthened, with some persons only slightly, with
others more noticeably ; and in some cases the pressures even cease

altogether for a brief period. Very frequently, too, the move-
ments are less forcible, so that the curves are not as high as nor-

mally. Again, let the subject be told to make a series of five

pressures, then allow a second' s interval and begin another series

of five; and so on. This is done very constantly and regularly;

but, if the subject performs another task at the same time, we
have, in addition to the other irregularities, an irregularity in

the number of pressures in a series, sometimes only four, and
sometimes six. Sometimes the interval is neglected or two
pressures overlap, and in every way the mental friction and
inco-ordination is shown. Tlie pressure upon the rubber tube,

in turn, interferes with the mental task, although this cannot

be so accurately noted. The addition of simple numbers takes

considerably longer than normally, and the result is often

wrong. M. Binet notices, too, that the pressures soon get to

be done subconsciously, the subject not knowing at the eud of

the experiment whether he has made an error, or has written

irregular curves cr not. The pressures thus become more or

less unconscious while still remaining voluntary. It is inter-

esting to note, that, if the pressure be done by both hands, the

eirors and irregularities are the same. If, for example, the one

hand presses four times instead of five, while its owner is

engaged in some mental task, the left, pressing at the same
time, will also write four instead of five curves, thus indicating

that one volition brings about both actions. The degree of

interference depends upon the nature of the two tasks; and if

we keep the one task the same, and vary the other, we have a

kind of test of the power of an individual to do two things at

once. It was found that some subjects could perform simple

additions and keep up a series of two pressures in a second,

but not with more than two; others could keep up as many as

five in a series. But all these actions are extremely fatiguing,

and some individuals refused to go on with them on account of

the headaches they are apt to produce.

A different aspect of this interference is revealed when the

two hands attempt to make two different movements at the

same time. In all such cases there is great mutual interfer-

ence, not alone because the two tasks are closely similar, and

so employ allied brain-centres, but especially because the

movements of the two hands are subject to a special co-ordina-

tion, and their disassociation is proportionately difiicult. If

one hand attempts to draw curves and the other straight lines,

the curves will be somewhat straightened out, and the straight

lines somewhat curved. If the one hand is to beat two beats

to every five of the other, this may be done correctly for a time,

but soon the two tend to beat the same number of times. If

one hand attempts to write a sentence while the other draws

circles, the writing and the circles will both materially suffer.

All this when the two tasks are different: if the two hands

make the same movement, they seem to aid each other, and
especially does the preferred hand (right or left handedness)

help the other.

M. Binet has studied another phase of the subject, introducing

us to a quite different order of mental phenomena. If the atten-

tion, instead of being divided between the operations, is sharply

concentrated upon one, we approach the case in which a person

abstractedly does one thing while his attention is devoted to

another, — an artificial absent-mindedness, which, as usual,

implies an extreme "present-mindedness" in another direc-

tion. The subject is given something to read, and his one hand
he is told not to consider at all. If the attention be sufficiently

engrossed (and this can be done with only a few subjects), the

hand will reproduce slight movements imparted to it by the

operator in total unconsciousness of their origin. Such move-
ments are spoken of as automatic movements. These are of a

quite different character from the foregoing; for while there

the two acts interfered with each other, and the more so the

less intense the effort to produce them both, here the two acts

do not interfere with each other, and are best performed when
no conscious effort at all is made. This difference M. Binet
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regards as important enough to warrant the reference of the

latter to a different stratum of the personality, a different ego.

The reason of this is, that in the case of the voluntary move-

ments we have a mental representation of the act about to be

'done, and we unite its elements into a single idea. As this

becomes difficult by reason of the disparity of the various

acts, the evidences of mental conflict become prominent. On
the other hand, in the automatic acts no mental representation

is present to the mind, and therefore no conflict arises. In

brief, we can do two things at a time with advantage in two

quite different ways. The first is when they contribute to the

same end, such as the different movements of the two hands of

the pianist or the violinist, and so on ; the second, when the one

is done automatically and unconsciously; and both of these

capabilities will vary very considerably in different persons.

M. Binet has reduced to experiment a further class of

automatic reproductions. We all appreciate the tendency to

beat time when listening to a lively musical production, or the

unconscious adaptation of our gait to the selection of a band on

the street. The same fact is shown in the case of an byster-

cal subject in whose hands is placed a recording dynamometer

while a metronome is beating in the room. The result is an

unconscious series of pressures to the time of the metronome

beats.

Thought ajstd Resphiation. — The experiments of Professor

Leumann indicating the adaptation of the rate of reading, and

possibly of other mental work, to such physiological rhythms

as the respiration (v. Science, Nov. 33, 1889), have called forth

some interesting comments upon his thesis. Attention has

been directed to the analogy between this and the methods

adopted by the Yogi to reach the condition of abstract contem-

plation and rapt ecstasy. Professor Max Miiller contributes

some extracts from the Sanscrit Yoga-sutras describing this

prdndydma, or expulsion and retention of the breath for the

purpose of steadying the mind. The Yogi must assume a firm

and easy position, and then begin to regulate his breath. He
draws it in through one nostril, pressing his finger on the

•other, and then, after retaining it some time, emits it through

the other nostril. "All the functions of the organs being

preceded by that of the breath,—there being always a correla-

tion between breath and mind in their respective functions, —
the breath, when overcome by stopping all the functions of the

organs, effects the concentration of the thinliing principle to one

object." The time devoted to each of the three factors is

regulated by so many repetitions of the syllable om or other

mystic formula, or by turning the left hand round the left knee

a given number of times. The time devoted to inspiration is

the shortest, and that to the retention of the breath the longest.

The operation is performed as a preparation for an abnormal

mental state in which incredible powers are exemplified. The

theory of the process is thus given in a commentary. "By
the motion of the breatli the thinking principle moves; when
that motion is stopped, it becomes motionless, and the Yogi

become firm as the trunk of a tree: therefore the wind should

be stopped. As long as the breath remains in the body, so

long it is called living. Death is the exit of that breath:

therefore it should be stopped." Another writer, Mr. Ley,

notices the use of deep and rapid respiration as an anaesthetic.

Some dentists ask their patients to breathe quickly and fully

some four or six minutes, at the end of which the patient

becomes giddy, to some extent loses consciousness, and a short

operation may be painlessly performed. While in this condi-

tion, the patient has no power to move his arms, but svill open

his mouth at the bidding of the dentist (v. Nature, Feb. 6,

1890).

HEALTH MATTERS.

The Origin of Fever.—M. Roussy, in a paper read before the

French Academy of Medicine by M. Schutzemberger, states that

fever is often the result of soluble non-organic principles, but

of microbian origin, being introduced into the animal economy.

He has ascertained^ according to the British Medical Journal,

that injecting into the blood or under the skin water in which

diflierent organic matter has been macerated also determines a

febrile condition. M. Roussy has isolated the pyrexogenic ele-

ment, and concludes from the results of his experiments that

certain diastasis or zymosis (soluble ferments) have a febrile

influence: the water in which the yeast of beer has been

macerated is an instance. M. Roussy used the same method

as M. Berthelot for obtaining "invertine," and it is possible

that the body discovered by M. Roussy is identical with the

invertine.

European Infantile Mortality.—We learn from the Medical

Record that a comparative study of infant mortality in different

European countries has been made by Dr. Fodar, with the fol-

lowing results: of 1,000 children born alive, 106.3 die during

the first year in Norway, 137.1 in Sweden, 154 in England,

169.1 in France, 317.7 in Prussia, 320.1 in Italy, 3.54 in

Hungary, 258.2 in Austria, 317.1 in Bavaria, and 339.5 in

Wurtemburg. With regard to Bavaria, there is considerable

difference in the infant death-rate in different districts. Thus

in Suabia it readies the enormous figure of 409 (nearly four

times as great as that of Norway) , and in Upper Bavaria it is

406, while in the Bavarian palatinate it is only 187. From these

statistics it would appear that the hygiene of infancy is better

understood in Norway than elsewhere, and that German

nurslings are either particularly delicate or particularly unfor-

tunate in the mode of their bringing up.

The Fate of Cadaveric Microbes.—It is a comfort to learn,

on the authority of M. Esmarch, that most pathogenic microbes

succumb sooner or later after their victims have died. Experi-

ments were carried out with nine different micro-organisms,

says the Medical Press, and the bodies of the animals on which

they had wreaked their wicked will were either buried or kept

under water, or exposed to the air. The bacillus of septicae-

mia survived ninety days, while that of anthrax disappeared

within a week. The bacillus of fowl cholera was seldom found

after three weeks, but the tubercular microbe did not lose its

virulence until 304 and 253 days had elapsed. All trace of

the other organisms was lost in from three days to a week,

including those of typhoid-fever, Asiatic cholera, and tetanus.

As a general rule, the more active the decomposition, the

sooner did they perish, and this is another argument in favor

of "earth-to-earth" burial, pending the universal adoption of

cremation.

Recent Saving of Life in Michigan. — In a carefully pre-

pared paper read before the Sanitary Convention at Vicksburg,

the proceedings of which are just published. Dr. Baker gave

official statistics and evidence which he summarized as follows

:

"The record of the great saving of human life and health in

Michigan in recent years is one to which, it seems to me, the

State and local boards of health in Michigan can justly 'point

with pride. ' It is a record of the saving of over one hundred

lives per year from small-pox, four hundred lives per year

saved from death by scarlet-fever, and nearly six hundred

lives per year saved from death by diphtheria, — an aggregate

of eleven hundred lives per year, or three lives per day, saved

from these three diseases. This is a record which we ask to

have examined, and which we are willing to have compared

with that of the man who 'made two blades of grass grow

where only one grew before. '

'

'

Gastric Juice as a Germicide.—Drs. Straus and Wurtz have

conducted a series of experiments in order to ascertain the

action of the gastric juice on the bacilli of tubercle, charbon,

typhoid, and cholera-mdrbus. The gastric juice from man,

dogs, and sheep was selected for the experiments. It was

found, as stated in the British Medical Journal, that digestion

for a few hours at a temperature of 100° F. destroyed all the

germs. The bacillus anthracis was killed in half an hour, the

bacillus of typhoid and cholera in under three hours, while the

bacillus of tubercle bore digestion for six hours, under which

time it was still capable of provoking general tubercular infec-

tion. Even when digested for from eight to twelve hours, the
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bacillus was still capable of producing a local tubercular

abscess, not followed by general infection. Over twelve hours'

digestion destroyed it completely. The germicide influence of

gastric juice appears to be due to its acid contents, as it was
found that hydrochloric acid alone, dissolved in water in the

same proportion as it is in gastric juice, proved as active a

destroyer of the bacilli. The pepsin appears to have no inilu-

ence on the germs. Drs. Straus and Wurtz, who publish their

researches in Archives de Medecine Experimentale , wisely

remind their readers that the germs, when protected by
animal and vegetable tissues and introduced into the stomach
in ordinary nutrition, are not exposed to so direct and pro-

longed action of the acid constituents of gastric juice as in

these experiments.

BOOK-REVIEWS.

Electric Light Installations and the Management of Accumula-
tors. By Sir David Salomons. New York, Van Nostrand.

13°. $1.50.

As this is the fifth edition of a work which first appeared

only two or three years ago, it is unnecessary to say that it

fills a very important place in the literature of electrical

science. It is not intended as a text-book on electric lighting,

nor is it addressed to electricians as such ; but it covers a field

of its own, which had been previously neglected, or, rather, a

field which had not been as alluring to writers on the subject

as had other departments of the science.

Though the author disclaims any pretence to literary style,

his work proves that he possesses in a high degree the three

essential requisites of a successful writer; namely, to have

something interesting to say, to be able to say it so that it

may not be misunderstood, and to stop when he has said it.

As a result, he has given us a plain statement of facts in

regard to the practical side of electric lighting and the manage-
ment of accumulators, attractively and clearly presented, and
in as concise a manner as is consistent with the nature of the

subject. The author proceeds on the assumption that the

reader has a general knowledge of electric lighting, omitting

minor details, which may best be found in any elementary

book on the applications of electricity.

To those familiar with the work in its previous editions, it

may be well to mention that this edition has been carefully

revised and greatly enlarged, besides which many new engrav-

ings have been introduced, rendering the text more intelligible

and at the same time showing the various types of electrical

apparatus adopted by different manufacturers. To those who
have never read the book, its scope may best be gathered from

the author's statement that previous to its appearance no book

had been written on the special subject of the management of

the accumulator. Of the two classes of persons most directly

interested in the secondary battery, manufacturers and pur-

chasers, the former, as a rule, know comparatively little of its

properties, their knowledge being confined mainly to laboratory

tests. The true knowledge of how a battery will act is gained

only by long experience. "While it is in the hands of a non-

professional user, rarely competent to examine the question for

himself, this knowledge cannot be gained or turned to account.

There are but few who have both the opportunity and the quali-

fications necessary to observe, scientifically as well as prac-

tically, the working of an accumulator, and fewer still with
time, opportunity, and inclination to write upon the subject.

To fill this gap, between the manufacturer and the general

user, the author has attempted ; and the demand for the present

work proves that his attempt has met with a full measure of

success.

The book is divided into two parts, the first treating of cells

and their mode of employment ; the accumulator house ; char-

ging and discharging; and failures, with their causes and
remedies. The second part is devoted to installation work and
practice, treating of engines, dynamos, and motors; switch-

boards, switches, instruments, lamps, and wiring; rules for

the prevention of fire risks; action of cells with dynamo;

methods of working and governing; alternating currents,
testing, and estimating, etc. ; ending with a description and:
history of the author's own private installation of secondary
batteries at Broomhill. The book is fully illustrated, and:
provided with a very complete index.

A Text-Book on Roofs and Bridges. Part II. Graphic Statics.

By Mansfield Meeriman and Heney S. Jacoby. New
York, Wiley. 8°. |3.50.

This volume, as its name indicates, is a treatise on graphic
statics as applied to the discussion of common roofs and
bridges. It is an outgrowth of the course of instruction in
the subjects named, given to the students of civil engineering
in Lehigh University, in which institution the authors are-

respectively professor of and instructor in that branch of

applied science. The course in civil engineering in the
university mentioned consists of four parts; namely, the com-
putation of stresses in roof-trusses and in all the common
styles of simple bridge-trusses; the analysis of stresses by
graphic methods ; the design of a bridge, including the propor-
tioning of details and the preparation of working drawings;
and the discussion of cantilever, suspension, continuous, and
arched bridges. In this volume the second part of this course

is presented, together with much additional matter.

Being offered as an elementary text-book, we need not look

for many novelties in the work aside from the method of

arrangement and presentation, though we may call attention

to the abbreviated processes employed in some of the diagrams
for wind-stresses, to the determination of stresses due to initial

tension, and to portions of the analysis of maximum moments
and shearing strains under locomotive wheel loads, as possess-

ing some points of novelty as well as of practical value.

For the convenience of students, blank leaves are provided,

alternating with the printed pages, upon which to record the

numerical computations necessary in the preparation of

graphical analyses, and upon which to make sketches of the-

stress diagrams required in the problems. The book is divided

into three main parts, treating respectively of general prin-

ciples and methods, of roof trusses, and of bridge-trusses.

An appendix contains the answers to the problems. The-

work is written in a clear and attractive style, and, though
intended mainly as a text-book for students, it is not without
value to engineers and others.

Elements of Logic as a Science of Propositions. By E. E. Con-
stance Jones. Edinburgh, T. & T. Clark. 8°. $3.

This book is a very ambitious, but, as it seems to us, very
unsuccessful, attempt to reconstruct the science of logic. The
author takes the ground that logic is an objective science, and
not a branch of psychology, and then goes on to define it as.

"the science of the import and relations of propositions,"

denying altogether that it is a science of reasoning or of the
laws of thought. The chief characteristic of the treatise, how-
ever, is not the view taken of the science, nor any new or

startling theory of its fundamental principles, but the employ-
ment of an immense number of new-fangled terms in place of

the familiar ones that have been in use for centuries. What
the object of such an innovation may be, unless to give the

work an air of originality, we do not know ; for we fail to see

in what respect the new nomenclature is an improvement on

the old. Thus, we cannot see the propriety of calling exist-

ence ' 'quantitiveness,
'

' nor of using the phrase ' 'subject of

attributes" instead of the familiar term "substance." Essen-

tial attributes are termed by the author "intrinsic," and acci-

dental ones ' 'extrinsic
: " an absolute attribute is called

"independent," and a relative one "dependent;" hypothetical

propositions are "inferential," and disjunctive ones "alter-

native;" and so on throughout the book, till the reader who
looked at the terminology only might almost fancy that he

was studying a new science. Yet, apart from this strange

terminology, we fail to find in the work any thing specially

new or noteworthy, while in some passages there is evidence of

much confusion of thought. This is specially apparent in.
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the chapter on abstraction and conception, and also in many
cases in the use of the new terminology. Those who wish

for novelty in a scientific work may be interested in this one;

but most people, we think, will prefer to walk in the old

AMONG THE PUBLISHERS.

In The Jenness-Miller Magazine for March is an article on
' 'Physical Culture, '

' by Mabel Jenness, and another on ' 'The

Luxury of the Turkish and Roman Baths," by Annie Jenness-

Miller.

—The issue of London Engineering for Feb. 28 is devoted

mainly to an exhaustive and handsomely illustrated article

on the recently completed bridge across the Firth of Forth in

Scotland. Including advertisements and inserted plates, the

number contains 268 pages. It is as notable a work in its way
as the bridge it treats of.

—The Home Journal, which was founded in 1846 by George

P. Morris and N. P. "Willis, preserved its original form, four

very large pages, until a few weeks ago, when it assumed the

more modern form of eight smaller pages. The journal has

every appearance of increasing prosperity.

—
' 'A Digest of English and American Literature' ' is now

in the press of S. C. Griggs & Co. of Chicago, being the last

work completed previous to the death of its author. Professor

A. H. Welsh, whose "Development of English Literature and

Language" has passed through ten editions.

—P. Blakiston, Son, & Co., Philadelphia, will publish about

March 15 a new medical dictionary, by Georege M. Gould,

A.B., M.D. It will be a compact one-volume book, containing

several thousand new words and definitions collected from

recent medical literature, while the total number of words is

beyond that in any similar book. It includes also tables of

the bacilli, leucomaines, ptomaines, micrococci, etc. ; of the

arteries, nerves, etc. ; and of the mineral springs of the United

States; together with other collateral information.

—Poet-Lore for March 15 will give another of Mr. Nathan
Haskell Dole's papers on the Russian drama, with translations

from Tolstoi and Pushkin. Mr. W. G. Kingsland, a friend of

Browning's, whose recollections of him date for twenty years

past, will give some personal memoranda. Among other inci-

dents, the origin of Browning's poem "Memorabilia" is told.

The first of a series of selected specimens of Anglo-Saxon poetry,

literally translated, by Anna Robertson Brown of Wellesley

and Oxford, will be begun. The first selection is from
Beowulf. Mr. J. S. Stuart Glennie's opinion of Shakspeare's

attitude on the land question, as given in the January Poet-

Lore, has called out a letter from a special student of Shak-

spearian records, Mr. A. Hall of London, which will be among
the minor matters of the magazine for March.

—The directors of the "Old South Studies in History" have

just added to their general series of "Old South Leaflets,"

published by D. C. Heath & Co., a translation of the Constitu-

tion of Switzerland, by Professor Albert B. Hart of Harvard
University, with historical and bibliographical notes. It will

be of use to those both inside and outside of our colleges who
are engaged in the comparative study of politics. Equally

interesting to many, at a time when several new States in the

Union are just adopting constitutions, will be the Constitution

of Ohio, which has also recently been added to this series of

leaflets. It is the purpose of the directors of the ' 'Old South

Studies" to follow up these with several similar leaflets,

enabling every student to possess for a few cents good copies

of the constitutions of leading European nations as well as of

representative States in the Union. Our young people are very

seldom familiar with the constitution of their own State. It

is too often because they cannot easily get at it.

—A good figure of our native St. John's wort, which was
discovered by the Swedish botanist Kalm at Niagara Falls,

and named in honor of him Hypericum Kalmianum, is given in

Garden and Forest for last week. Another illustration is of a

giant African aloe, which would probably flourish in our
Southern States, and make a superb garden-plant. Mr. F. W.
Burbidge, curator of the Botanical Gardens of Dublin Univer-

sity, writes of the home of the pitcher-plants on the mountain
slopes of Borneo; Mr. Charles C. Binney, secretary of the
American Forestry Association, discusses the means of forest-

reform ; and Charles Eliot proposes a plan for saving the grand
Waverly Oaks.

—A cable despatch calls attention to the space occupied in.

the March reviews by social and economical discussions. The
Ninetee7ith Century, which keeps its lead, has the third of a
series by Professor Huxley. In this one, entitled "Capital, the

Mother of Labor," he once more attacks Mr. Henry George
and his theories. Mr. J. D. Christie, who announces himself

as a pastry-cook, contributes to the same review what he calls

a "Workingman's Reply to Professor Huxley." Lord Bram-
well writes on property. Perhaps Mr. Herbert Spencer's paper

on justice may be referred to the same category, though it is,

as usual, an a priori argument rather than a practical help,

toward any valid theory of political ethics. Similar topics

are uppermost in TJie Contemporary Review, where M. de
Laveleye discourses on communism, neatly applying the

knife to some of its favorite dogmas; Mr. Fletcher Moulton

argues for taxaton of ground rents; and Mr. Lyulph Stanley

discusses free schools, — a social question that goes deeper than

most others.

—David Starr Jordan, president of the University of Indiana,

will open the April Popular Science Monthly with a vigorous

article on "Science in the High School." Its object is to.

show up the make-believe character of what is offered in many
schools to satisfy the modern demand for science-teaching.

An article by Professor Huxley, entitled "On the Natural

Inequality of Men," will be printed. It deals with Rousseau's

idea of the equality of men in the state of nature, with applica-

tions to the recent controversy on the land question. The
ladies are not yet through with Grant Allen's "Plain Words
on the Woman Question." Another answer to Mr. Allen's

article will appear in the same number by Miss Alice B. Tweedy,
who asks, ' 'Is education opposed to motherhood ?'

' and answers

the question with a vigorous negative. Professor C. H. Toy o

Harvard will contribute a thoughtful essay on "Ethics and
Religion," in which he shows that religions have mainly bor-

rowed their rules of conduct from what men have regarded aa

right, and that it is doubtful if ethics has received any thing

from religion.

—Messrs. Mudge & Son of Boston have issued a small work
by Mary Boole, widow of George Boole, entitled ' 'Logic taught

by Love." It is not a connected treatise, but a series of

detached essays which had previously appeared in various

periodicals. Why it is called "Logic" we cannot see; for

there is nothing in it about logic except a few quotations from
Mr. Boole and one or two other writers. The greater part of

the book is occupied by religious essays of a more or less

mystical character, the writer's religious views being a queer

compound of pantheism and Judaism. Her leading doctrine is

that of "pulsation," which she expresses by saying that "the
very life of all that lives consists of some mode or other

of pulsation or alternate action;" and again she says that
' 'sound thought is always essentially a free pulsation between
extremes." She makes no attempt to prove this doctrine or

even to explain it, but takes it for granted throughout the

book; yet she does not draw from it any noticeable conclu-

sions. In dealing with religious and educational themes she

has some interesting remarks, though none that can be called

original ; and if she had avoided mysticism and kept within the

bounds of common sense, she might have written something of

real value.

—Messrs. Porter & Coates, Philadelphia, have just published

"Essays of an Americanist, — I. Ethnologic and Archasologic,

II. Mythology and Folk-Lore, III. Graphic Systems and
Literature, IV. Linguistic," — by Daniel G. Brinton. This
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valuable contribution to the study of the native American

tribes, their history, antiquities, religion, and literature, by

one of the best-known scholars in this branch, should be in the

hands of every person interested in the subject, and on the

shelves of every library. Amons: the questions discussed are,

under Part I. , the data for the study of the prehistoric chronology

of America, pateoliths (American and other) , the alleged Mon-
golian affinities of the American race, the probable nationality

of the mound-builders of the Ohio valley, the Toltecs of Mexico

and their fabulous empire; under Part II., the sacred names
in the mythology of the Quiches of Guatemala, the hero-god

•of the Algonkins as a cheat and liar, the journey of the soul in

Egyptian, Aryan, and American mythology, the sacred symbols

of the Cross (the Svastika and the Triquetrum) in America,

the modern folk-lore of the natives of Yucatan, the folk-lore

of the modern Lenape Indians; under Part III., the phonetic

elements in the hieroglyphs of the Mayas and Mexicans, the

iconomatic method of phonetic writing used by the ancient

Mexicans, the writing and records of the ancient Mayas of

Yucatan, the books of Chilan Balam (the sacred volume of the

modern Mayas) , translation of the inscription on ' 'The Stone

of the Giants'' at Orizaba, Mex., the poetry of the American
Indians, with numerous examples; under Part IV., American

aboriginal languages and why we should study them, Wilhelm
von Humboldt's researches in American languages, some charac-

teristics of American languages, the earliest form of human
speech as revealed by American languages, the conception of

love as expressed in some American languages, the lineal

measures of the semi-civilized nations of Mexico and Central

America, the curious hoax about the Taensa language. In Part

IV. there is also an index of authors and authorities, and an

index of subjects.

—Messrs. Longmans, Green, & Co. have issued "The Skipper

in Arctic Seas," by Walter J. Clutterbuck, being an account

of a voyage northward from Scotland toward Greenland and Jan

Mayen Island, and culminating at Spitzbergen. The book is

in many parts amusing, the events of the voyage being

described in a humorous vein and in a pretty good style. The

principal object of the trip was seal-shooting, though this

was pursued, by the author of the book at least, as a pleasure

rather than a business. Some account is given of the mode
of hunting seals and of preparing their skins and fat for use.

There are also occasional remarks on the climate, the birds, and

the scenery, of a more or less interesting and instructive char-

acter. Still, we could wish there had been more of this kind

of information, and less about the personal haps and mishaps
of the author and his companions; and this not merely in the

interest of science, but for the sake of readers generally.

Travellers are too apt to think that the personal incidents o

their trip are as interesting to their readers as to themselves;

whereas what readers chiefly care for is the country visited,

and not the personal affairs of the visitors.

— During 1889, E. W. Shufeldt contributed a series of articles

to Tlie American Field on the extinct mammals of the United

States. These shoi-t sketches have now been reprinted in pam-
phlet form, and, as they are illustrated, one may gather from them
some idea of the curious animals, now extinct, that once roamed
over this country.

— In Outing for March are articles on ' 'The Art of Boxing, '

'

by A. Austen; "The National Guard at Creedmoor, " by Lieut.

W. R. Hamilton; "The Waterloo Cup," by Hugh Dalziell; and
"By-Ways near Natchez," "Hunting and Fishing in the North-

west,
'

'
' 'The Yachting Outlook, '

'
' 'Our Home-Made Trip to

Europe, '

' and ' 'Quail-Shooting in California.
'

'

— At the beginning of the ninth volume of The Forum, The
Foinim Publishing Company remind its friends of the following

cardinal facts about its career and plan of conduct :
' 'Advance is

made in society, in politics, in religion, and in practical affairs,

not by revolutionary methods, but it is helped by enlightened

and candid discussion conducted within the limits of reverence

and dignity. All safe leaders are conservative, because they

know that human progress is achieved rather by evolution than

by revolution. The Forum, therefore, being sincerely devoted

to the advancement of sound and safe thinking, has never ad-

mitted to its pages advocates of revolutionary methods, but has

sought to give its readers the benefit of the thought and experi-

ence of the safest guides. It is to this fact— that The Forum is

always constructive and never destructive in its conduct— that

its great success is attributed. The mass of the people who are

in search of the ti-uth, and who have not lost their bearings by

reason of any of the wild theories of the time, have found in its

conduct a constructive purpose in sympathy with their own ideas

of progress ; and The Forum has had the good fortune to draw to

itself, for this reason more than for any other reason, the support

of the gi-eat number of intelligent and conservative people in the

country. The patronage that has kindly recognized this effort

during the volume that is just completed has doubled the busi-

is received at Editor':
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Alfred Mudge & Son. 177 p. 12°.

*Centurt Dictionary, The. An Encyclopedic Lexi-
con of the English Language. Prepared under
the Superintendence of William Dwight Whit-
ney, Ph.D., LL D. Vol. II. New York, The
Century Co. 1222 p. 4".

•Cremona, L. Graphical Statics: Two Treatises on
the G-raphical Calculus and Reciprocal Figures
in Graphical Statics. Tr. by Thomas Hudson
Beare. Oxford, Clarendon Pr. 161 p. S". (New
York, MacmUlan, $2.25.)

Ellis, J. Address to the Clergy, and Skepticism
and Divine Revelation. New York, The Author.
260 p. 12".

Friese, p. C. Semitic Philosophy: showing the
Ultimate Social and Scientific Outcome of
Original Christianity in its Conflict with Surviv-
ing Ancient Heathenism, Chicago, S. C. Griggs
& Co. 247 p. 12°.

Geological and Natural History Survey of Canada,
Annual Report of. Vol. III. Parts I. and II.

Montreal. W. P Brown & Co. Maps. 8".

<todwin, H. C. Railroad Engineers' Field-Book and
Explorers' Gaide. New York, Wiley. 358 p.
16°.

Holmes. W. H. Textile Fabrics of Ancient Peru.
Washington, Government. 17 p. 8°.

Illinois State Board of Health, Tenth Annual Re-
port of the. With an Appendix. Springfield,
State. 313 p. 8".

Jones, E. E. C. Elements of Logic as a Science of
Propositions. New York, Scribner & Welford.
208 p. 8°. $3.

Knoflach, a. Sound-EngUsh; A Language for the
World. New York, Stechert. 63 p. 12". 25

cents
Leland, L. a Woman's Journey around the World

Alone. New York, Am. News Co. 358 p. 12°.

25 cents.
Macaulay, T. Lays of Ancient Rome. (Riverside

Literature Series, No 45.) Boston and New
York, Houghton, Mifflin, & Co. 117 p. 16°. 15

cents.
Open Sesame 1 Poetry and Prose for School-Days.

Ed. by Blanche Wilder Bellamy and Maud
Wilder Goodwin. Boston, Ginn. 316 p. 12».

90 cents.
Pilling, J. C. Bibliography of the Iroquoian

Languages. Washington, Government. 208 p.
8°.

Bibliography of the Muskhogean Languages.
Washington, Government. 114 p. 8°.

Smithsonian Institution, Fifth Annual Report of
the Bureau of Ethnology to the Secretary of the,

1883-*1. By J. W. Powell, director. Washing-
ton, Government. 564 p. 4".

Swedenborg, E. Heaven and the World of Spirits,

and Hell. New York, Swedenborg Pub. Society.
416 p. 24°. 14 cents.

Thomas, C. The Circular, Square, and Octagonal
Earthworks of Ohio. Washington, Government.
33 p. 8°.

The Problem of the Ohio Mounds. Washing-
ton, Government. 54 p. 8°.

U.S. Geological Survey. Topographical Maps of
Portions of Montana, Massachusetts. New
Hampshire. Iowa, Virginia, Connecticut. Rhode
Island, Alabama, North Carolina, South Caro-
lina, Kentucky, Tennessee, Colorado, and West
Virginia. Washington, Government. 28 maps.

Von Sachs, J. History of Botany (15.30-1860). Tr.

by H. E. F. Garnsey. Oxford, Clarendon Pr.

568 p. 12". (New York, JIacmillan, $2.50.)

Wagner, M. Die Entstehung der Arten durch
rauEoliche Sonderung, Basel, Benno Schwabe.
667 p. 8*.

SECOND EDITION.

NATURALISTIC PHOTOGRAPHY
FOB STUDENTS OF THE ART.

313 pages &i;o., cloth, $2.00, postage prepaid.
" This book contains a greater amount of informa-

tion on the artistic elements to be considered in
photography than any that we know of."

—

Scientific
American. Descriptive circulars on application to

E. & F. N. SPON, 12 Cortlandt St., New York.

JUST OUT.

Speech Reading and Articulation

Teaching.

By A. MELVILLE BELL.
Price, 25 Cents.

Practical Instructions in the Art of Reading
Speech from the Mouth ; and in the Art of

Teaching Articulation to the Deaf.

[This Work—written at the suggestion of Miss
Sarah Fuller, Principal of the Horace Mann School
for the Deaf, Boston, itass —is, so far as known, the
first Treatise published on "Speech Reading."]

*^f* The above work may be obtained, by
order, through any bookseller, or post-free

on receipt of price, from

N. D. C. HODGES,
47 Lafayette Place, New York.
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ness of The Forum Publishing Company, and the magazine enters

upon its ninth volume with a degree of prosperity that was not

expected at so early a date.
'

'

— Garden and Forest for March 27 contains a figure of the

prairie rose of the South-west, from one of Mr. Faxon's best

drawings, with a description of it by Mr. Sereno "Watson ; and
an illustration of an alley of orange-trees in the Garden of the

Tuilleries, with some notes on the planting of the open spaces in

the city of Paris, In the same paper Professor Bailey discusses

the principles of gi-afting, and Dr. George Thurber writes in his

entertaining way of the so-called poisonous properties of the

primrose, which has been a source of in-itation to many garden-

ers. ' 'Garden Flowers in Midwinter, '

'
' 'Fern Notes, '

' and
' 'Botany for Young People, '

' are the titles of a few more of the

articles which help to make up an attractive and useful number.

— In the March number of the Political Science Quarterly,

Professor Anson D. Morse of Amherst College examines the

political theories of Alexander Hamilton; Professor Edwin
Seligman of Columbia College traces the history of the general

property tax in Europe and in the United States, and shows why
all attempts to reach personal property have failed ; J. P. Dunn,
jun. , Indiana State librarian, writes strongly on ' 'The Mortgage
Evil in the West ; '

' Professor Simon N. Patten of the University

of Pennsylvania criticises David A. Wells's "Recent Economic
Changes;" Irving B. Richman discusses United States citizen-

ship ; and Professor Frank J. Goodnow of Columbia College com-
pletes his description of the new Prussian system of local govern-

ment, in which the ideas of Stein have obtained complete ex-

pression. The number also contains reviews of more than twenty
recent political, economic, and legal publications.

— We glean the following notes from the Publishers' Weekly :

Prince Jerome Napoleon is busily engaged in preparing his

memoirs of the Second Empire. Mrs. Humphry Ward's new
novel, dealing with the experiences of a successful mechanic who
tries many kinds of life and phases of thought, and who finally

joins the Elsmere brotherhood, is ready for the publisher. At
the time of his death, a few weeks ago, Peter Henderson, the

well-known seedsman, had just completed a new edition of his
' 'Handbook of Plants and General Horticulture. '

' The preface

which he wrote is dated in January last. This edition contains

a great deal of new information, and will make still more useful

a work which has already become a standard. The Writer, post-

office box 1905, Boston, Mass., has in preparation a "Directory
of American Writers, Editors, and Publishers." Chatto &
Windus have in press the first two volumes of Justin Huntly
McCarthy's "History of the French Revolution." It is to be in

four volumes, and will be published uniform with his father's
" History of the Four Georges." Bellamy's "Looking Back-
ward" passed 301,000 copies last month, and the demand is re-

ported to have been over 1000 a day. It is estimated that of the

foreign pirated editions, about 50, 000 copies have been sold in

England. France comes next, followed by Germany and Den-
mark. The Catholic Publication Society Company will soon
publish in pamphlet form ' 'Who was Bruno ? A Direct Answer
to a Plain Question, from the Latest Published Documents, '

' by
Mr. John A. Moonej. It is the first book published in this coun-
try giving the Catholic side of the Bi-uno affair. E. P. Button
& Co. will publish at once ' 'To Europe on a Stretcher,

'

' an ac-

count of an invalid's travels, by Mrs. Clarkson Potter. T. Y.
Crowell & Co. announce ' 'Recollections of a Private, '

' by War-
ren Lee Goss, the author of ' 'Jed.

'

' Part of these recollections

have already appeared in the Century Magazine. A. C. Arm-
strong & Son will publish a book by Professor T. W. Hunt of

Princeton College, entitled ' 'Studies in Literature and Style.
'

'

Harper & Brothers have in press ' 'Two Years in the French West
Indies,

'

' containing the literary results of a voyage by Lafcadio
Heam, the author of "Chita." The introductory chapter, en-

titled "A Midsummer Trip to the Tropics," consists of notes

taken on a voyage of nearly three thousand miles, and the re-

mainder of the book is devoted to sketches of life on the island of

Martinique, describing the manners, customs, and characteristic

types of the island. An appendix to the volume gives some

Creole melodies. The book is illusti-ated. The Cassell Publish-
ing Company have just ready "Australian Poets, 1788-1888,"
being a selection of poems upon all subjects written in Australia
and New Zealand during the first century of the British coloniza-
tion, with brief notes on their authors and an inti-oduction by
Patchett Martin, edited by Douglas B. W. Sladen of Melbourne,
Austi-alia; and "Star-Land," by Sir Robert S. Ball, based on
notes and recollections of the lectures delivered to children at the
Royal Institution of Great Britain in 1881 and 1887, which makes
a readable book on astronomy for young people.

LETTERS TO THE EDITOR.

Supposed Aboriginal Fish-Weirs in Naaman's Creek, near

Claymont, Del.

In reply to the letters of Messrs. Haynes and Peet in your
issue of Feb. 28, I have to say that it is evident that Professor
Haynes was misled by the version of my letter published in the
American Antiquarian of November, 1887 (vol. ix. No. 6)

and did not receive my letter suggesting that the remains in
question were fish-weirs until too late for use in his work
executed for "The Narrative and Critical History of America."
It seems to me, however, that I might have received an earlier

notice of the contemplated work; but. as the reason why is

given by Professor Haynes, we will let the matter rest there.

A footnote in my letter to Science, published Feb. 14, 1890,

p. 117, explains why the term "station" was used. It does
not seem to me that the term "pile-structures" ought to
suggest "pile-dwellings." The term "pile-structures" was
adopted at Professor Putnam's suggestion, as we deemed it

best to designate them in this way until investigations upon
the spot were finished. "Stake-ends," "log-ends," or "post-
ends" would have served equally well for the same purpose.

In answer to Mr. Peet's remarks, I desire to say that I have
no intention of withdrawing from my position hitherto taken,
and call upon him to prove that I ever wrote any such letter

as that which is the subject of this interchange of civilities.

It is evident that the comparison which he makes in Science
of Feb. 28, 1890, is but a reveision to the account already dis-

approved by me, and denoupced as erroneous.

I desire here to make a correction in my last letter to Science,

published Feb. 14, 1890; viz., on p. 116, second column, sixth
line from the bottom, "(1877)" should read "(1887)".

HiLBORNE T. CeESSON.
Philadelphia, March 1,

The June Drought in the Rocky Mountain Region.

In your notice of the meteorological observations on Pike's
Peak, in Science for Feb. 21, are the folowing statements:

—

"A very decided secondary minimum [of precipitation]

occurs in June. . . . The June minimum appears very remark-
able, but its authenticity seems assured in view of the fact

that at Colorado Springs, at the base of the mountain, and at
Denver, nearly 80 miles to the northward, similar rainfall

conditions obtain."

The occurrence of a minimum of precipitation during June
can be affirmed not only of the country near Pike's Peak, but
also of a large part of the Rocky Mountain region, also of the
Great Plains and the Great Basin. It is one of the most con-
stant meteorological epochs of the region in question. It marks
a decided change in the character of the storms. During
April and May most of the precipitation falls from stratus or
cumulo-stratus clouds being driven up the slopes of the plains
and mountains, and such storms often cover a large part of

Colorado simultaneously. These storms end in late May or
early June as cold rains or with hail and snow on the moun-
tains. From the 6th to the 10th of June there is usually a
frost among the foot-hills, and this sometimes descends on to

the plains to 5,000 feet or even lower. Then for some weeks
the general temperature is cool and delightful, gradually rising

till early in July, when the summer storms begin. These are
local thunder-storms of the ordinary type.
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It is well known that over the plains in Colorado crops are

now being raised without irrigation in places where this was

iormerly supposed impossible. This is in large part due to the

adoption of improved methods of cultivation specially adapted

to the climatic conditions. The farmer early observed the dry

weather of June, and came to expect it as a rule. On these

plains successful agriculture was possible only after a careful

study of the June drought. At the present time the aim is

to have the times of planting so fixed that at the time of this

drought each crop shall be at that stage of its growth in which

experience shows it can best endure the dry weatlier.

G. H. Stone.
Colorado Springs, March 5.

The Fiske Range-Finder.

With reference to the very interesting suggestion of Mr. J.

F. Dennison concerning my range-finder, which appeared in

your issue of Feb. 28, I can only say that the plan which he

suggests has been the subject of much thought on my part, and

has been sketched out in many modified forms. The only

objection to it is the very commonplace, but very potent one,

that the end attained is hardly worth the ajaparatus required.

Some person must be at hand to read the distances indicated,

and he can very easily move the contacts himself. As a

general principle, I think it is agreed that mechanism should

never be introduced where it can be avoided, for mechanism is

liable to disarrangement; and simplicity should, it seems to

"me, be the aim of all invention.

Bradley A. Fiske, U.S.N.
New York, March 5.

INDUSTRIAL NOTES.

A New Draughtsman's Protractor.

The protractor shown in the accompanying cut is made from

-one-sixteenth inch sheet steel, and is light and durable. The

length of the blade is eight inches and a half. Tlie graduations

read to degrees, and the vernier reads to two minutes. This

protractor is chiefly used in connection with a T-square or

straight-edge. It can be quickly and accurately set by hand to

any angle. A lever is, however, provided as of possible advan-

tage in obtaining very fine settings.

There are no projections on either face of the instrument,

and consequently it can be used on either edge of the blade or

either side up. This makes it particularly convenient in

dividing circles, transferring angles, drawing oblique lines at

right angles to each other, or laying off given angles on each

side of a vertical or horizontal line without changing the

setting. For laying out tapers and dividing circles and laying

out geometrical figures, tables are furnished with the instru-

ment, which give the settings that are necessary. In many
instances the protractor takes the place of the ordinary

45-degree and 60-degree triangles, and it is also used as an
extension to the T-square when the work is beyond the end of

the blade of the square. It is made by Darling, Brown, and
Sharpe, manufacturers of fine tools, of Providence, E.I.

That Helps to Cure

The Cold.
The disagreeable

taste of the

COD LIVER OIL
is dissipated in

SG01TS
MULSION

i or Pure Cod Liver Oil ^vitii

HYPOPHOSPHITES
OSf LIlvIE .A.3M"I3 SOI3.A..

The patient suffering from

CONSUMPTION,
IBROTVCJJITIS, COlIfiH, COLB, OR 1

WASTING BISEASES, may take the
remedy with as much satisfaction as he
would take milk. Physicians are prescrib-
iug it everywhere. It is a pori'ect emulsion,

i
and a wonderful flesh producer. Take no other

A New Method of Treating Disease.

HOSPITAL REMEDIES.

What are they ? There is a new departure in

the treatment of disease. It consists in the

collection of the specifics used by noted special-

ists ofEurope and America, and bringing them
within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indigestion, stomacli and liver troubles only,

was obtained and prepared. The treatment of

other physicians celebrated for curing catarrh

was procured, and so on till these incomparable

cures now include disease of the lungs, kidneys,

female weakness, rheumatism and nervous de-

bility.

This new method of "one remedy for one

disease " must appeal to the common sense of

all sufferers, many of whom have experienced

the ill effects, and thoroughly realize the ab-

surdity of the claims of Patent Medicines which

are guaranteed to cure every ill out of a single

bottle, and the use of which, as statistics prove.

/it7s ruined more stomachs than alcohol. A cir-

cular describing these new remedies is sent free

on receipt of stamp to pay postage by Hospital

Remedy Company, Toronto, Canada, sole pro-

prietors.

CHANCE FOR ALL
To Enjoy a Cup of Perfect
Tea. A TRIAL ORDER of 3«
pounds of Fine Tea, either Oolong. Ja-
pan, Imperial, Gunpowder, Young Hy-
ton. Mixed. Enjrllsh Brealcfaat or Sun
Sun Chop, pent by mail on reeeipt of
32.00. Be particularand statewhat kind

hratMl T,as, Coffees and EaUnK Powder. For fuU partiou-
l..i^i.ddie!-s ITB-E. &KEAT AlCESICAN TEA CO.

]'. u. Box 289. 31 and 33 Vesey St., New York.

MINERALS.
Cabinet Specimens and Collections.

Our stock is very complete in fine specimens for
tlie connoisseurj as well as cheaper specimens for the
student and amateur. Complete Catalogue Free.

GEO. li. ENGIilSH & CO.,
Dealers in Minerals,

1513 Chestnut Street, Philadelphia, Pa.

Old and Rare Books.

Back numbers Atlantic, Century, Harper,

and Scribner, lo cents per copy, other maga-

zines equally low. Send for a catalogue,

A. S. CLARK,
Bookseller,

34 Park Row, New York City.

JACK NUMBERS and

I azines. Rates low.
Schoharie, N.Y.
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CALENDAR OF SOCIETIES.

Anthropological Society, Washington.

March 4. — G. R. Stetson, Christophe
Plantin, the Antwerp Publisher of the

Sixteenth Century; Thomas Wilson, The
Societe d'Anthropologie of Paris.

Biological Society, Washington.

March 8. — B T. Galloway, Notes on a
Fungous Disease of the Apple; C. L. Hop-
kins, Animal Life observed above Snow
Line on Mount Shasta ; Notes upon the

Timber and Timber Line of Mount Shasta ;

W. H. Dall, On Dynamic Influences in

Evolution.

Appalachian Mountain Club, Boston.

March 12. — C. E. Fay, A Visit to the

Adirondacks of the North : the Sources of

tlie Saguenay ; W. M. Davis, The Old
Mountains of Pennsylvania.

Boston Society of Natural History.

March 5. — W. O. Crosby, Interesting

Occun-euce of Decomposed Granite in

Blandford, Mass,; J. Walter Fewkes, Some
Rare Marine Animals troiii California.

Engineers' Club, St. Louis.

March 5. — Willard Beahan, A merican

and Foreign Railways.

Exchanges.

[Free of charge to all, if ofsatisfactory character.

Address N. D. C. Hodges, 47 Lafayette Place, New
York.l

To correspond with colleges, seminaries and othei
schools where cabinets of fossils and minerals are beinj,

collected, I have an extensive private collection of
fossils from every geological period, and minerals illus-

trating the common and many of the rare forms. This
collection is in duplicate, and the duplicates are for ex-
change or sale. Every thing is scientifically classified,

W. A. Bronnell, professor of geology, 905 University
Ave,, Syracuse, N.Y.

I have a number of duplicates of microscopic slides,

mostly botanical, which 1 would like to exchange for
others not now in my collection. Send list of what you
have to exchange and get my list. S. R. Thompson,
New Vlfilmington, Pa.

CATABBH.
Catarrbal Beafness—Hay Fever.

Sufferers are not generally aware that these

diseases are contagious, or that they are due to

the presence of living parasites in the lining

membrane of the no^e and eustachian lubes.

Microscopic research, however, has proved this

to be a fact, and the result of this discovery is

that a simple remedy has been formulated where-
by catarrh, catarrhal deafness and hay fever are

ptirmanently cured in from one to three simple
applications made at home by the patient once
in two weeks,

N,B,—-This treatment is not a snufi or an
ointment ; both have been discarded by repu-

table physicians as injurious, A pamphlet ex-

plaining this new treatment is sent free on
receipt of stamp to pay postage, by A. H. Dix-
on & Son, 337 and 339 West King Street,

Toronto, Canada,— Christian Advocate.

Sufferers from Catarrhal troubles should care-

fully read the above.

DICTIONARY
OF

ECONOMIC PLANTS,
BY JOHN SMITH,

Associate of the Linncean Society, author of
" Sistoria Fiticum, " " History of

Bible Plants," etc., etc.

For more than forty years Mr. Smith was
connected vrith the Royal Gardens, Ken.,
which gave him remarkable opportunities for
becoming acquainted with the largest collec-

tion of living plants, native and exotic, ever
brought together; and from 1846, he was
associated with the late Sir. W. Hooper in
building up the Kensington Museum of Eco-
nomic Botany. Based on all this experience,
Mr. Smith has produced this Dictionary which
gives under their popular names information
about plants that furnish the wants of man,
their history, products and uses. Having
received a large invoice of this book from
the London publisher, we offer to mail copies
postpaid at a discount.

List price, $3.50 : our price, $2.80.

SCIENCE BOOK AGENCY,
47 Lafayette Place, IVew York.

HEAVEIV AXD HEEL,. By Eman-
uel SwEDENEORG. 416 pages, paper cover.
Mailed pre-paid for 14 Cents in stamps by
the American Swedeuborg Printing and Pub-
lishing Society, 20 Cooper Union, N. Y. City.

Wants.

Any person seeking a- position /or which he is quali-
fied by his scientific attainments, or anyperson seeking
some one to fill a position of this character, be it that
ofa teacher ofscience, chemist, dfau.ghts]nan, or what
not, may have the ' IVant^ inserted under this head
FREE OF COST, if he Satisfies the publisher of the suit-
able character ofhis application. A nyperson seeking
information on any scientific question, the address of
any scientific man. or who can in any way use this col-
umn for a purpose consonant with the nature of the
paper, is cordially invited to do so.

WANTED. A Harvard Senior who has
made a specialty of chemistry, and

has had some experience in teaching and in
analysis, would like to secure an appoint-
ment for the fall. Best of references given.
Address, J., Harvard College, Cambridge,
Mass.

CHEMIST (30) wants situation at once;
Ph.D., and for three years Demon-

strator of Chemistry, Leipzig University.
Practical experience in technical branch of

the subject. X., 13, Worcester Place, Ox
ford.

A YOUNG MAN aged nineteen, who is a
graduate of the Exeter High School,

wants a situation with some Manufacturing
Chemist or in Laboratory of some Analytical
or Private Chemist ; must be chance where
he can have access to books in evening. Is

willing to work ; has good knowledge of Gen-
eral Chemistry. Sam. L. Hills, South Lee,
N.H.

Our New Salesroom.

In our basement on the Broadway side, in the

store formerly occupied by the Methodist Bool<

Concern, we have fitted up a new, commodious,

well-appointed salesroom, It was opened last

week, and has been even more successful than

we had hoped, greatly increasing our facilities

for accommodating customers.

We invite attention to the peculiar advantages

in price and quality of goods which will always

be afforded in this department; it may be

reached from either floor of the old store, or

directly through the upper entrance on Broad-

waj

.

We are now selling there large lines of Silks,

Dress Goods and Cloths of thoroughly reliable

make, at lower prices than we have ever quoted

before,

We invite a visit of inspection in this new de-

partment; we are sure it will be followed by a

a second.

JAMES McCEEERY & CO.

BROADWAY AND ELEVENTH STREET,

NEW YORK.

ASUBSCEIBEE of Science would be
grateful for any information on the

following points: 1. As to the kind of wax
used in the preparation of embryological and
anatomical models; 3. How it can be made
and manipulated : 3. References to any liter-

ature on the subject. Wm. Patten, Grand
Forks, North Dakota.

WANTED—Books upon American Arch-
asology. My publication, "Fort

Ancient," iu exchange. First-class stand-
ard works only. Warren K. Moorehead,
Smithsonian Institution, Washington, D. C.

WANTED—Hall's works on Palajontol-
ogy, and other works giving plates

which show fossils of the Niagara Epoch.
Address M. D. Sullivan, St. Ignatius Col-
lege, Chicago, 111.

A YOUNG MAN desires, about the 1st of
July, a position as laboratory assist-

ant, or as instructor in chemistry, physics,
and lesser mathematics. References as to
ability and character. 44 P.M. A. Address
R. L, Porter, Penn. Mil. Acad., Chester,

VycmtkajQie CK3 Uo'

COTTONj:;OODS.
"D. & J. ANDERSON'S"

CELEBRATED

SCOTCH ZEPHYRS.
Plaid, Stripe, Check and Bordered Effects.

Unrivalled for Durability and Wear.

"FRERES KOECHLIN'S"

NEW YORK,

RUPTURE
cured in stipulated time.

NO DELAY FROM WORK. NO OPERATION.
Call or send stamp for circular and reference of those

cured. We have on hand over 300 styles of trusses, from
Si up, and suspensories of all kinds. Orders filled by
mail or express to any part of the United States.

C. A. M. BURNHAM, M.D..
138 Clinton Place, New York.
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DO YOU INTEND TO BUILD?
We offer an Atlas of Sensible Low Tost

Houses, a portfolio 11x14 inches, coutaining:
liandsoine illustrations, floor plans, and full

descriptions of this popular design, and fifty-four

others, ranging in cost trom $800 to $7,200. This
specimen design Is for a cottage with seven rooms,
and costing $1,100. It combines beauty and comfort,
has two large porches, and is a popular and practi-

cal workiug debign, having been built several times
for its estimated cost.

No matter what styl^ of a house you may Intend to

build, it will pay you to have this book.
We will send this Atlas, postpaid, on receipt of

price, $1.—N. D. C. Hodges, 47 Lafayette Place, New
York.

PATENTS.
During March, April and May my fees due

only on allowance if desired. Write
WM. H. BABCOCK,

513 Seventh St., Washington, D.C., P. O. Box 320.

Formerly Examiner in Patent OflBce

FOURTEEN YEARS' PRACTICE.

European and U. S. Patent Office
Of G. DITTMAR, C. E. Established 1877.

( Washington Branch, 615 Seventh St., N. W.
OfBces-^ Germany, Hornstrasse 11 in Berlin (Prussia)

I
FranceCm'nof'ce)rue Rochechouart 47 Paris

Specialty: Foreign Patents and Trademarks. Di-

rect dealings with all Patent Offices. Attorneys' fee

for any country, $25.00, to which add the Govern-
ment fees. Searches as to scope, validity, novelty
or infringement, through U. S. and Foreign patents.

PHYSICAL, ELECTRICAL

AND CHEMICAL

APPARATUS
Of High Grade.

FOR SCHOOLS ASJD COLLEGES.
Send fok List of Catalogues.

QUEEN & CO, PhiladelpMa.

IMPROVED OIL LIGHT

MAGIC LANTERNS.
A/so Lime and Electric Light Apparatus, and

mechanical, plain, and fine colored viewsT^

J. B. COLT & CO., Manufacturers,

No. i6 Beekman Street, New York.

INDIAN REUOS F0SS;LS,
JIiNERALS, for Cabinet;., Schools, Muse-

sand Dealers. *AGATE Goods, Send
np for larcTP Illusrmtpfi Oatalogue.

L. W. STIT-WKI,T,.Dt:adwooI), So. Dak

; opportunity. Geo. A. Scott, S4S Broodway," N. Y.

TWENTY-EIGHT MILLIONS OF
DOLLARS and over is the value given

by the Collector of Customs for the

commerce of the Portof Superior, Wis.,

for 1889. In 1888 the valuation was

less than ten millions of dollars.

WEST SUPERIOR, Wis.,
is a four-year-old city of 10,000 people,

at the extreme west end of Lake Su-

perior. Its population has more than

doubled in 1889. Joaquin Miller be-

lieves it is destined to outstrip Chicago

in growth, and will rank with New
York as a commercial, financial and

manufacturing center. It is worth in-

vestigation if half of this is so; for in-

vestors in real estate and mortgage

loans can realize large profits in such

growing towns. Information regard-

ing West Superior and vicinity will be-

gladly given by

JAMES W. GREENE,
West Superior, Wis.

He refers by permission to the Editor

of Science.

NO OTHER Life Policies as liberal cost as little money, no others as cheap give as much

for the money, as those of

THE TRAVELERS
OF HARTFORD, CONN.

Best either for Family Protection or Investment of Savings, non-forfeitable, world-wide, lowest

cash rate.

Assets, January 1, 1890,
Liabilities,

SURPLUS, -

$ 1 1 ,528,649 30
9, 1 63, 1 1 5 24

$2,365,534 05

Chief Accident Company of the World, only large one in America. Covers Accidents of

TRAVEL, SPORT, OR BUSINESS
All around the Globe.

Paid Policy-holders $17,500,000
Over $1,500,000 of it in 1889.

JAS. G. BATTERSON, President. RODNEY DENNIS, Secretary. JOHN E. MORRIS, Asst. Secretary.



lEntered at the Posi-OflBce of New York, N.Y., as Second-Class Matter.]

A WEEKLY NEWSPAPER OF ALL THE ARTS AND SCIENCES.

Eighth Ybae.
Vol. XV. No. 373.

NEW YORK, March 21, 1890.
Single Copies, Ten Cents.

.$3.50 Per Yeae, in Advance.

AN IMPROVED TRUCK FOR ELECTRIC CARS.

The improved motor-truck for electric cars shown in the il-

lustration on this page is designed to prevent, or at least to greatly

lessen, the oscillating motions of cars with short wheel-base, such

as all four-wheeled street-cars must of necessity be. It is also in-

tended to strengthen the ends of car-bodies by providing ad-

ditional support nearer the ends of the car than is possible with

the usual truck.

The main double side-bars, marked B in the engraving, sup-

port, by means of the twelve springs shown, the upper frame

upon which the car-body rests. The side bars are in turn sup-

ported by the cantilever trusses C. which are suspended from the

journal-boxes by malleable iron yokes, to which the side-bars are

securely fastened. The electric motor is suspended by a bolt and
spring from the hanger on the cross-bar D. The hanger is ar-

ranged to support either one or two motors. A part of the side-

bar B is detachable, so that it may be unbolted and taken off

demonstrate their efiSciency. The axles are made of fibrous

wrought steel, and are provided with enlarged bearings and
screw threaded collars.

These cantilever trucks, which are made by the Peckhani Car
Wheel Company of this city, are now in actual use on many elec-

tric street-railways in this country, and the companies using

them are well pleased with their many points of superiority over

trucks not specially made for motor service.

THE INFLUENCE OF LEARNED INSTITUTIONS UPON THE
PROGRESS OF MODERN SOCIETY.'

It is sometimes urged, as a criticism upon institut ons of

higher education, that many men of intellectual eminence, sub-

jected to their training, have acknowledged small obligation to

it. One recalls, as an example of this, the grotesque picture

of the University of Edinburgh, drawn by the satirical humor
of Carlyle in "Sartor Resartus:" "Had you, anywhere in
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THE PECKHAM CANTILEVER MOTOR-TRUCK FOR ELECTRIC CARS.

when it is necessary to remove the armature for repairs. No
other part of the truck need be disturbed when repairs to the

motor are needed.

These trucks are equipped with compound lever brakes of great

strength and simplicity, %vhich, in quickness of action, are claimed
to be much superior to the brakes generally used on car trucks.

A peculiar feature of these trucks is that they are equipped
with elastic wheels, the parts of which they are composed being

interchangeaole, so that worn or damaged parts may be readily

and cheaply replaced. The wheels have malleable iron hubs,
which are forced on the axles by hydraulic j^resses at a pressure

of thirty-five tons to the square inch, so that there is no possi-

bility of their ever working loose. The wheel webs can be re-

moved and replaced by any ordinary workman, without the aid

of special machinery, and without removing the motors from the
axles. Tubular rubber cushions are inserted between the hub
and the web, supporting the axles and motors, and relieving them
from shocks, and lessening the tendency to crystallization of the
iron. The journal-boxes are dust-tight and self-lubricating, and
have been in use on various roads a sufBcient length of time to

Crim Tartary, walled in a small enclosure; furnished it with.'

a small, ill-chosen library; and then turned loose into it eleven
hundred Christian striplings, to tumble about as they listed,

from three to seven years; certain persons under the title of

professors being stationed at the gates, to declare aloud that
it was a university, and exact considerable admission fees, —
you had, not indeed in mechanical structure, yet in spirit and
result, some imperfect resemblance of our Higf Seminary."
Mr. Darwin has furnished us a more recent instanje, declaring
that, during the three years which he spent at Cambridge, his=

"time was wasted, as far as the academical studies were con-
cerned," — "sadly wasted, and worse than wasted." It is not
difficult to adduce unflattering estimates like these in con-
siderable number from men distinguished both in letters and
in science. Literary genius has been particularly impatient of

academic methods. Acquaintance with the thought of the
past, indispensable to those who would enlarge the area of exact
knowledge, is less necessary to production in pure literature;

* Address delivered on the fourteenth anniversary of the Johns Hopkins
University, by Professor E. H. Grifan, dean of the college faculty, Feb. 22, 1890 .
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and accordingly soms of the greatest masters in this depart-

ment stand outside of all scholastic association, while others,

who have passed through the ordinary discipline, have failed

to discern its advantage. It is in no small degree disappointing

to note the relation in which so many of our English poets

have stood toward the established educational system. They are.

no doubt, a "genus irritable,'' somewhat likely to re -act against

methods intended for the ordinary mind. Yet we do not like

to add to Shakspeare, Pope, Burns, Scott, Keats, and the

many others who accomplished their work without aid from
learned institutions, so many critical and dissatisQed recipients

of that aid: such as Shelley, prematurely dismissed from aca-

demic privileges ; Byron, Goldsmith, Swift, who perhaps deserved

to be; Southey, who declared that of all the months of his

life those passed at Oxford were the most unprofitable, — "All
I learned was a little swimming and a little boating;" Words-
worth, who showed his contempt for the ceremony of gradua-

tion by devoting the days preceding the final examinations to

the reading of "Clarissa Harlowe;" even Milton, the most
learned of our poets, whose discontent with his alma mater led

him to speak of Cambridge, in his "Reason of Chm-ch Govern-
ment," in this wise, "As in the time of her better health, and
mine own younger judgment, I never greatly admired her, so

now much less."

Nor is it the more strictly imaginative departments of litera-

ture alone that have been largely non-academical in their spirit.

The fragment of autobiography in which Gibbon has given us

SO vivid a picture of his intellectual life comments with unspar-

ing severity upon the learned body intrusted with his education

:

"To the University of Oxford I acknowledge no obligation : and
ishe will as cheerfully renounce me for a son as I am willing

to disclaim her for a mother. '

' His great contemporarj , Hume,
owed so little. to scholastic influences that the bare fact of his

residence as a student is with some difficulty established. Adam
Smith devotes a well-known passage of the "Wealth of Na-
tions" to a consideration of public endowments of education

from a point of view sufficiently indicated in remarks like

these: "The discipline of colleges and universities is in gen-

eral contrived, not for the benefit of the students, but for the

interest, or more properly speaking for the ease, of the masters.

.. . . Those parts of education for the teaching of which there

are no public institutions are generally the best taught." The
Jew esteem in which Locke held the curriculum of his day is

stated, expressly or by implication, in each of his writings on
.education. Francis Bacon criticised the learned foundations of

his time on historical grounds in the "Advancement of Learn-

ing," and on grounds of theory in his "Novum Organum."
It is needless to multiply instances of this revolt of individual

genius from the ideas and methods embodied in institutions of

education. It seems necessary to admit that the academic dis-

cipline has not been very successful in dealing with the highest

order of minds. Yet. obviously, there are various things that

may be said in reply to such an allegation. It does not follow,

because the work of a great man seems to himself or to others

to have been uninfluenced by his early education, that it really

was so. We sometimes forget the source of impulses that have
tbeen of great consequence tons; and it is not difficult to show,

in the case of some distinguished critics of the educational

.system, that their obligations to it are much greater than they

.suppose. All human things have periods of relative decline

.and inferiorit , which it is not just to treat as representative.

Some of the s verest strictures proceed from men who happened
.upon evil days, and in such cases the exceptional character of

the Jtime should be taken account of. During the eighteenth

iSentury, for example, the English universities were unproduc-
tive. Many of the professors treated their positions as sinecures,

and gave no instruction. The story goes that one of the non-
resident professors, subjected to the cruel hardship of a journey

four times a year for the drawing of his salary, who had made
various attempts to induce the authorities to forward the

stipend, at last discovered a statute which obliged them to do

so, and thus succeeded in absolving himself from the solitary

function which he had ever been known to discharge. It is no

wonder that the indignant comments of the author of the
"Wealth of Nations" were provoked by an administration of a
public trust under which such abuses were possible. So far as
there is any incomiDatibility between provision for the original

and creative mind, and due consideration for persons of in-

ferior endowment, it may with some reason be maintained that

the latter is the more important duty. Genius can take care of

itself: it will not suffer its path to be too narrowly marked
out: it is the man of average powers who needs instruction and
direction. Society may be better served by an educational
regimea adapted to the great mass of those subjected to it than
by one higher in intellectual quality, but narrower in the range
of its application. We must not allow too great weight to the

fact that so many distinguished names can be cited in criticism

of methods of education. Such criticisms are often unfair as

to the matter of fact, withholding acknowledgments that ought
to be rendered. Just as applied to a particular time, they are

often unjust as general propositions. The dist^inction which
ought always to be kept in view between the ordinary mind,
for which systems of instruction are largely designed, and the

exceptional mind, which is in great degree a law unto itself,

they often disregard.

I have thought that it might be suitable to the occasion which
brings us together, if, instead of discussing a theme of more
specific character, which might not be of interest to us all, I

were to remind you, through a few illustrations, how potent

and effective the influence of learned institutions has been upon
the progress of modern society. The conception of scholarly

life as remote from practical things is sufficiently common to

make it well sometimes to enter protest against it; and how-
ever little influenced we may be by derogatory estimates, such
as have been referred to, an occasional resurvey of salient facts

of academic history cannot be without value. One who con-

siders how hard it is to name an important movement of

thought or life, since society emerged from the middle ages,

in which institutions of higher education have not been a dis-

cernible factor, will understand how honorable and dignified is

the learned tradition which we have inherited. "I have felt,"

said Frederick D. Maurice, "the close connection between the

learning of the scholar and the life of the world." The reali-

zation of this, as a personal consciousness, is one of the most
ennobling and invigorating experiences of which one is capable

;

the perception of it, merely as a fact observed in history, is

by no means unimportant.

In June, 1888, the University of Bologna celebrated the

eight hundredth anniversary of its founding. Unless the suc-

cession of teachers said to be traceable at Athens, from Plato

down to the suppression of Pagan philosophy by Justinian, be

admitted as an exception, this is the longest existence attained

by any such institution in the civilized world. This length of

time takes us back to that early awakening of the intellect of

Europe which has been happily termed the "Roman Renais-

sance." Various influences contributed to make this period of

the twelfth and thirteenth centuries one of new life, — Mo-
hammedan civilization, acting through the Crusades and the

Saracen conquests, awakening an interest in physical science,

bestowing upon western Europe important portions of the phi-

losophy of Aristotle; the commercial enterprise of the busy
Italian cities, creating wealth, introducing refined tastes and
habits, developing political relations and ideals before unknown

;

the resuscitation of ancient philosophy, under the direction of

the Church, expressing itself in the speculative and dogmatic
movement known as scholasticism. The early universities were
the product of these pregnant influences. In their origin they

were essentially popular; not established by bounty of king or

patron, but rising, without preconcerted plan, in response to

recognized needs, around the persons of famous teachers.

The most characteristic of the intellectual tendencies of the

age was the scholastic philosophy, and it was only natural that

the newly founded schools should for a long period of time be

mainly devoted to its promulgation. Mr. Hallam, writing

scarcely more than fifty years ago, declared that he knew of

only one Englishman, since the revival of letters, who had
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"penetrated into the wilderness of scholasticism." When one

remembers that Thomas Aquinas is the accredited exponent of

the theology of the Roman Catholic Church, this seems hardly

•creditable to English scholarship; nor is it to our credit that the

only idea which so many persons have of these philosophers and

theologians of the middle ages is derived from the grotesque

and silly discussions in which they are popularly represented as

delighting. But the dispute as to the nature of universals,

which has been the special occasion of the cheap ridicule visited

upon them, is not a mere word-play. Its historical genesis

.and its intellectual affiliation are in the concepts of Socrates,

the ideas of Plato, the forms of Aristotle. However alien in

spirit and form to the Greek philosophy, scholasticism is its

'Continuation, and nominalism and realism are only the med-

iseval way of expressing the antithesis of sense and reason,

phenomena and noumena, the empirical and the ideal, which,

under one name or another, appears in every age of human
thought. That this antithesis should have taken a theological

form was only natural under the circumstances then existing:

in the absence of a knowledge of nature, there was little else

to philosophize about, except the data furnished by the Scrip-

tures. It is easy, no doubt, to blame the scholastic thinkers

because they did not adopt the inductive method as expounded

by modern authorities; but we all know that men must be

judged by the standards of their time, and it is certain, that,

in its best period, scholasticism was immensely stimulating

and influential. We cannot easily understand how these dry

and subtle abstractions of logic and metaphysics could have

been so interesting; but we know that the old curriculum, in-

herited from the declining days of the empire,—the trivium

and quadrivium, — was abandoned on all sides for this new
instrument of discipline and culture ; that admiring pupils

flocked in vast numbers to listen to masters like Abelard and

Scotus ; that even the street brawls of the students turned on the

issues between the nominalists and the realists. One can have

little of the historic spirit who supposes that these great results

were accomplished by what Erasmus contemptuously described

as ' 'quibblings about notions, and relations, and formalitations,

and quiddities, and haecceities. " This medieval philosophy

and theology was a genuine expression of the human mind, as

good a theory of the universe as the times made possible.

The number of eminent men who taught in the schools of

England, France, and Germany during the predominance of

scholasticism was by no means small. Such men as Albertus

Magnus, Thomas Aquinas, Duns Scotus, William of Occam,

would command respect in any age of the world. The greatest

of them all according to modern standards, Roger Bacon, we
can hardly regard as a product of the spirit of his time so much
as a protest against it; and we find in his case, as in that of

others, that powerful influences in behalf of intellectual and

spiritual freedom proceeded from schools of scholastic learning.

Few movements in English history have taken deeper hold

upon the masses of society than that of Wycliffe, the centre of

whose activity was at Oxford. At the reforming councils of

Constance and Basle the deputies from the universities were

conspicuously independent ; John Huss was supported by the

influence and enthusiasm of the University of Prague. Thus in

this age anticipations of a new era of human thought appeared.

It is to the honor of the early universities of Europe that they

were produced by this first intellectual awakening of the modem
world, and that they so effectively contributed to it.

The great defect of the intellectual life of the middle ages

was that it had not at its command sufficient material of

knowledge. In keenness and subtlety, and in constructive

ability, the mediasval thinkers have perhaps never been sur-

passed : but a far wider range of facts was necessary, that these

powers might be profitably employed. The revival of ancient

learning, therefore, which, beginning at least a century earlier,

spread so rapidly throughout Europe after the middle of the

fifteenth century, was a natural and indispensable step in the de-

velopment of thought. It restored the continuity of history; it

made antiquity and classic culture again objects of knowledge.

The relation of schools of learning to this eager study of the

past was modified by a variety of circumstances. In Italy,

where the passion for classical studies was earliest and most
intense, private patrons played the most prominent part in

the movement. The collection and transcription of manu-
scripts, the formation of libraries, the encouragement of learned

men, — these services were more munificently rendered by
powerful families like the Medicis, by Popes like Nicholas V.

and Leo X., by the academies which sprang up in all the lead-

ing cities, than by the universities. Of them — in Italy and in

every other country—the scholastic philosophy had possession.

It is not strange that everywhere it declined to yield its ground.

Within limits, the resistance to new methods and new mate-

rials of thought, of which the history of education furnishes so

many examples, may be admitted as reasonable. Institutions

stand in historical relations to the past and to the future, and
must act in view of these, making sure that a given change is

wholesome before sanctioning it. But the conservative impulse

has ordinarily been in excess: habit and sentiment and vested

interest have made change more difficult than the public good

would dictate. In particular, efi:ete and outworn disciplines

have always offered bitter resistance to competitors. The
phase of scholasticism which had become prevalent in the fif-

teenth century combined a strenuous assertion of orthodoxy with
fundamental scepticism. The nominalism of William of Occam
denying objective validity to general notions, making them
mere words or names not answering to reality, carried with it,

of course, the consequence that reasonings founded upon general

terms are invalid; that no conclusions can be reached by

rational argument; that no tenets of theology or philosophy

are rationally demonstrable ; that faith and the authority of the

Church are the foundations of belief. We cannot wonder that

a mode of thought so suicidal, which renounced all natural and
verified knovpledge, should have recognized an irreconcilable

opposition between itself and a broadly human and rational

movement like the revival of learning.

It must be remembered, also, that humanism passed into

various extravagances which might well awaken the alarm of

those who adhered to the ancient faith. Even so ardent a

friend of the new learning as Erasmus dreaded the results of

its importation into the north. "One scruple still besets my
mind," he said, "lest under the cloak of revived literature

Paganism should strive to raise its head." How largely a

refined and sceptical Epicureanism pervaded Italian society at

the time of the classical revival, the art and literature of the

period abundantly testify. The cynical frankness with which
even high ecclesiastics avowed their unbelief is something

startling. The theoretical preference of Paganism to Christian-

ity was not uncommon. "Christianity," said Machiavelli,

"teaches men to support evils, and not to do great deeds." It

must be admitted that the opposition of the academic ad-

herents of scholasticism was not wholly without excuse.

It would, however, be a mistake to suppose, that, even where

the traditional influences were strongest, schools of learning

were without share in this decisive and critical movement of

human thought. The opposition of the existing authorities was
in some cases avoided through the expedient of founding col-

leges. Thus through the institution by Francis I., in 1531, of

the Royal College of Three Languages, the Univers ty of Paris,

a stronghold of the old dialecticians, became an important centre

of Greek and Hebrew scholarship. This expedient was much
employed by the patrons of the new learning in England. The

preponderance of the colleges in the English university system

is largely due to the fact that so many sprang into being, or

into a more vigorous life, at this time, as instruments of the

new culture. Nowhere was the classical revival more effec-

tively promoted than in the English universities. There are

few chapters of literary history more fascinating than that

which, beginning, let us say, with the gift of classical books

at Oxford by Shakspeare's "good Duke Humphrey" about 1435,

and ending with the death of Sir Thomas More in 1535, should

indicate the leading events and personages of this century of

intellectual revolution. The prevalence of Greek scholarship

at Oxford and Cambridge is often attributed to the influence of
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Erasmus; but there is little doubt that, upon his first visit, he

found there attainments quite equal to his own. The encomi-

um of Erasmus upon his English friends has been often quoted

:

"When I listen to my friend Colet, I fancy I am listening to

Plato himself. Who but must admire Grocyn, who is nothing

short of a complete encyclopaedia of knowledge? Did ever any

one possess such taste, so acute, polished, and searching, as

Linacre? Has nature ever produced a mind gentler, sweeter,

or more richly gifted than that of Thomas More?" The banter-

ing compliment which Erasmus paid More illustrates the delight-

ful intellectual sympathy which united this remarkable body of

men to one another. He entitled his famous work, composed

at More's house, the "Praise of Folly;" the Latin words con-

taining a play upon his host's name. Encomium Morice. The

thoroughness with which the new culture took possession of

the centres of English education is indicated in the literature

produced in the succeeding generation. The Elizabethan drama-
tists were nearly all, except Shakspeare, university bred : they

often use their classical knowledge with indifferent judgment

and taste, but they make it a prominent element in their work.

Shakspeare' s classical allusions need not be explained by deny-

ing his identity: intercourse with his university trained com-

peers sufficiently accounts for them. Much of the interest of

this early group of scholars was centred in the elucidation of

the Scriptures. Colet lectured at Oxford on the Epistles of St.

Paul: Erasmus worked at Cambridge on his edition of the

Greek text of the New Testament. The practical aims and the

moral earnestness of the English revival of letters distinguished

it from that of Italy, from which it took its origin, and ren-

dered it influential upon the higher life of the nation.

The leaders of German humanism were, if possible, more in-

teresting in personal traits than their English co-laborers. Agric-

ola, Eeuchlin, Ulrich von Hutten, Melancthon,—these names
suggest a variety of character and achievement peculiarly

attractive. The development, however, of the movement in

Germany was cut short by the advent of the Reformation.

Thi-s had been foreseen by Erasmus, who had from the first

looked with little sympathy upon Luther. A typical man of

letters, his chief concern was for literature, the interests of

which he would not jeopardize by theological disputes. But
the extent to which the classical revival had leavened the

thought of the universities may be seen in the fact that the

Reformation derived from them its chief impulse. This great

movement of faith and conduct was pre-eminently academical

in its character. It was not in origin a popular revolution, but

a learned one: the study of Greek, pursued for the sake of

scriptural interpretation rather than of merely elegant accom-
plishment, was its inspiration. Whatever view one may take

of the German Reformation, it must be conceded that institu-

tions of learning have rarely acted upon society with greater

effect than did universities like that of Wittenburg. which

first encouraged humane studies, and then used them as in-

struments of social change.

In 1613, Descartes completed his studies at the Jesuit School of

La rieche. The account which he gives us of his education shows

how largely the classical learning had then been accepted by

the historical successors of its old scholastic adversaries. If we
take the fall of Constantinople as an approximate date for the

beginning of the movement, and consider that the Jesuit ideas

of education were fairly in operation by the beginning of the

seventeenth century, a period of about one hundred and fifty

years would seem to have been occupied in winning recognition

for the new learning. The magnitude of the interests involved

in this momentous intellectual change may explain its slow

accomplishmen t

.

The term ordinarily applied to the intellectual awakening of

the fifteenth and sixteenth centuries accurately describes its

character. It was a renaissance, a revival of the past. It is

evident, that, unaccompanied by any other influence, this re-

invigoration of the sentiments and ideas of antiquity was an
inadequate impulse and basis of civilization. No age can afford

to content itself with what has already been. It is difficult

to overestimate the importance, as an element in the formation

of modern society, of the new studies, which, after the force of
the renaissance was in a measure expended, attracted the best
thought of the time. "The fifteenth century," it has been
said, "restored the broken links of time; the seventeenth
unveiled space. The former had shown to man his place in

history; the latter was to assign him his place in nature."
The great age of physical discovery, beginnnig about the

middle of the sixteenth century, but falling mainly in the
seventeenth, was distinguished above all preceding eras by in-

dependence of the past. No generation of thinkers has ever
appeared which derived so little from its predecessors as that
which, acting concurrently in each of the leading countries of
Europe, laid the foundations of modern science. It is signifi-

cant that so many of the great men of that epoch interested

themselves about the question of method. Bacon wrote a new
Organum, discussing the laws under which the object is to be
known, as the Organum of Aristotle had discussed the laws
under which the subject thinks. The first important work of

Descartes was the "Discourse on Method," reversing the pro-
cedure of'Bacon, and seeking the knowledge of effects through
their causes. Pascal's fragment on method is well known.
Spinoza, Leibnitz, Hobbes, Locke, — their common character-

istic is that they begin with first principles, and manifest an
almost unprecedented degree of intellectual independence. It

would hardly be expected that an era so self-reliant and so
original would have much concern with the traditions and in-

stitutions of previous learning. Yet the investigation of nature
which created physical science in the seventeenth century

founded itself at first upon what had been done in the past.

Copernicus evolved his system after an exhaustive study of the

various astronomical systems of the ancients. All the dis-

coverers who co-operated in giving this new direction to men's
thoughts were trained in schools of education ; most of them filled

professor's chairs. It is an interesting fact that so many who
have contributed to scientific thought have been teachers. This
was noticeably the case at the originative epoch of the seven-

teenth century : Galileo was a professor at Pisa and Padua,

Kepler at Prague, Torricelli at the Florentine Academy, New-
ton at Cambridge. The founders of modern science were in-

debted to the universities of their day for the equipment of

knowledge, without which, novel as were their methods and
results, they could not have done their work. Nor, since their

time, have contributions to knowledge in this department been

often made by men who have not enjoyed the advantage of

regular education. A man of letters may dispense with this

:

it is not necessary that he be widely familiar with the produc-

tions of the past. A man of science must know what has been

accomplished by his predecessors : the subjects with which he

deals have a rigorous continuity of development. Eminent in-

ventors have often been imperfectly educated ; but the originat-

ing thought, which makes invention possible, comes from a

well -furnished mind. Of course, this is more and more the

case as experimental methods are developed. The perfecting

and multiplication of mechanical aids to investigation, the

founding of laboratories and museums and libraries, tend to

concentrate activity at points where these facilities are fur-

nished, and thus make the service of learned institutions in-

creasingly indispensable. As the philosophical and theological

element in modern thought goes back to the universities of the

twelfth and thirteenth centuries, which were produced by it:

and as the humanistic and classical tradition finds its origin

largely in the learned schools of the renaissance,—so the scien-

tific factor is, even more distinctly, academic in its history.

Since the study of nature requires acquisitions and facilities

which cannot be commanded by the isolated individual, and

must always demand associated and organized endeavor, we see

how enormous is the indebtedness of the industrial and com-
mercial civilization of the modern world to institutions which

it sometimes thoughtlessly considers unpractical.

In consideration of the sacrifices and sufferings of the citizens

of Leyden during that memorable siege whose heroic and pic-

turesque incidents have been made familiar to us by Motley,

they were offered by the states of the Netherlands their choice
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Tsetween immunity from taxation and the establishment of a uni-

versity. With a foresight which has been rarely paralleled,

they chose the latter, and the University of Leyden was ac-

cordingly founded in 1575. To this seat of learning, during

the years immediately following, came, as teachers and students,

a remarkable body of men. One of the earliest professors was

Lipsius, an industrious and prolific scholar, for the honor of

whose adhesion Protestants and Roman Catholics contended,

the latter finally prevailing. To make good this defection,

Joseph Scaliger was called, descended from the princely house

of Verona, whose tomb all travellers remember, possessed of a

wonderful memory, such as, in these days when memory is

a lost art, seems scarcely credible, but with still better title to

remembrance in the fact that he was the first to form the con-

ception of the science of historical criticism. His conjecture

that the Chronicle of Eusebius must originally have consisted

of tn-o books, and his conjectural restoration of the lost one,

subsequently confirmed in the main by its discovery, must rank

as one of the most noteworthy triumphs of historical imagina-

tion. Salmasius was another of the teachers at Leyden, in reply

to whom Milton composed his "Defense of the People of Eng-

land;" whose abusive personalities toward his antagonist are

equalled only by those of that antagonist toward him ; in re-

gard to which, however, it must be admitted that Milton was

the aggressor, since, desiring to render his opponent ridiculous,

Milton describes him, in graceful allusion to the supposed

ascendency of Madame Salmasius over her husband, as "an

eternally speaking ass, ridden by a woman;" to which polite

characterization the Dutch scholar retorts with various amiable

epithets, such as "puppy," "silly coxcomb, " "unclean beast."

Such, couched in irreproachable and sonorous Latin, are some

of the pleasant compliments which the controversial ethics of

that day did not condemn. Grotius was another of the famous

men produced at Leyden, a philosophical jurist of Christian

temper and of varied learning, often spoken of as the founder

of the modern science of the law of nations. Arminius was a

student at Leyden, whose name survives in polemical theology,

the seriousness of whose departures from Calvinistic orthodoxy

would not, I fear, be altogether appreciated, were I to recount

them in this place. These and many other distinguished men
gave the University of Leyden European celebrity. "In the

Batavian Netherlands," says Sir William Hamilton, "when
Leyden was founded, erudition was at a lower ebb than in most
other countries ; and a generation had hardly passed away when
the Dutch scholars of every profession were the most numerous
and learned in the world." The burghers had made a good

bargain; the fame of their city was carried all over Europe by
the fame of its university ; they got good return for the taxes

of which they were not relieved. We may perhaps think of a

city of our day, known far and near through the work of its

university, and may possibly regret, that, in the matter of the

taxes, the parallel fails to be complete.

Equally signal examples of the influence of learned institu-

tions upon the general welfare of the communities in which
they are, might be easily multiplied. In 1807, when Fichte

delivered his "Addresses to the German People," his voice often

drowned by the trumpets of the French troops, setting forth

his idea of a common education as the basis of a common
nationality, the political condition and prospects of Germany
seemed well-nigh hopeless. The humiliations suffered at the

hands of Napoleon were not so discouraging as the fact that

these did not seem to rouse a united national spirit. The
brilliant literary production which marked these years of dis-

aster seemed to show that the intellectual activity of the people

was without relation to their political life. We can now see the

far-sighted wisdom of the declaration of Frederick William III.,

in accordance with wliicb the University of Berlin was founded,

that the State must repair its outward losses through the de-

velopment of its spiritual energies. The connection between
the educational and the political history of Germany during

the present century, no one can overlook ; it was the intellectual

and moral conditions created by the work of its universities

which contributed in no small degree to make the united and

tiiumphant empire possible. We sometimes regret the multi-

plication of colleges in our own country ; but, whatever evils

have attended it, we must not forget that every one of these

institutions has been a centre of enlightening and civilizing

power.

It is remarkable how many movements which have become

popular and widespread have originated in select circles of

men gathered in academic relations. What was it which re-

stored to Christianity its influence upon the English nation,

after it had been so far lost that Bishop Butler declared, in 1736,

"It is come, I know not how, to be taken for granted by many
persons that Christianity is not so much as a subject of in-

quiry, but that it is now at length discovered to be fictitious" ?

The distinguished apologetic writers of the period contributed

little to this result. It was the little company of Oxford

students, contemptuously stigmatized as "Methodists," who
wrought this moral and social transformation. Reformations

in religion have ordinarily proceeded from institutions of learn-

ing, but reformations of all sorts are very likely to have this

origin. The reason is because the element of ideality is more

largely present in such communities than anywhere else, be-

cause things are judged in the light of principles more dispas-

sionately and disinterestedly by minds engaged in the pursuit

of truth than by i^ersons absorbed in the ordinary pursuits and

rivalries of life. The most hopeful appeal in behalf of any

interest of human progress is to those who are for the time

removed from itnmediate connection with the existing order,

whose enthusiasms are fresh, unselfish, and responsive. One

can hardly conceive an atmosphere more congenial to all high

inspirations than that which pervades those select circles of

young men not rarely gathered in our institutions of education.

Let me recur, in conclusion, to the expressions of criticism

and discontent of which I spoke at the beginning, in order briefly

to raise the question whether these are likely to be as sharply

urged hereafter against present methods as they now are

against those which have preceded. There are, as it seems to

me, many reasons for believing that the educational work of

our time is indefinitely better than any in the past.

The various intellectual interests are harmonized with one

another to a greater degree than at any previous time. Scholarly

activity is not predominantly determined in any one direction.

The legitimacy of all spheres of knowledge is admitted. No
one of any authority constitutes himself the partisan of one

discipline as against another. Speoialization, no doubt, tends

to narrowness of view ; but this tendency is counteracted by a

profounder realization of the unity of knowledge, leading us to

understand that every thing in some sort involves and leads to

every thing else. Provision is thus made for all minds to an

extent impossible under a narrower conception of the scope and

relations of learning. The undogmatic candor with which

knowledge is imparted is in favorable contrast to the political

and ecclesiastical prejudices and prescriptions which have so

often impaired the freedom and impartiality, if not the in-

tegrity, of academic teaching. That peculiar sentiment, in-

adequately described in the words "love of truth," whose

ethical value is attested by the laborious, self-denying lives so

often produced by it, has never been more fully developed

among scholars and teachers than it is to-day. The historic

method, whose abuse, as leading to intellectual indlflerentism,

is acutely indicated by Mr. John Morley, — "In the last

century men asked of a belief or story. Is it true? We now
ask. How did men come to take it for true?"—in its real

spirit and in its chief influence, is singularly humane and

practical, since it leads us to consider every department of

knowledge in its relation to the life of society and the welfare

of mankind, and blends in happy and admirable combination

the scientific and the philanthropic temper. It may surely be

claimed that never in the history of educational institutions

have they approached so nearly as now the standard of duty

and service indicated by Cardinal Newman : "If a practical end

must be assigned to a university course, I say it is that of

training good members of society. Its art is the art of social

life, and its end is fitness for the world." That aspiring and
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ingenuous minds, subjected to the influences which control the

schools of learning in our day, will revolt from them with the

keen dissatisfaction and bitter sense of injury and loss which
so many have felt in the past, it does not seem possible to believe.

President Oilman delivered an address, on the occasion of this

anniversary five years ago, upon a subject closely akin to that

which has now been presented. His opening words I will quote

:

"To he concerned in the establishment and development of a

university is one of the noblest and most important tasks ever

imposed on a community or on a set of men. It is an under-

taking which calls for the exercise of the utmost care, for com-
bination, co-operation, liberality, inquiry, patience, reticence,

exertion, and never-ceasing watchfulness. It involves per-

plexities, delays, risks. Mistakes cannot possibly be avoided;

heavy responsibility is never absent." This statement, in no
wise exaggerating the arduous and responsible nature of the

task, may remind us how large a measure of honor and grati-

tude is due to those who have co-operated in the founding and
upbuilding of this university, and especially to him, of whom
in his absence we may speak more freely, to whose energy and
wisdom and self-devotion the success of these years is, by
common consent, pre-eminently to be ascribed.

NOTES AND NEWS.

Walled up in the cellars of a brewsry at Burton-on-Trent,

there was discovered not long ago some beer which had been

brewed in the year 1798. It resembled sherry more than it

did a malt liquor, and was in good condition.

—The American Society of Mechanical Engineers have pur-

chased a commodious building at 13 East 31st Street, this city,

for permanent headquarters. Part of the building will be occu-

pied by the Institute of Electrical Engineers, and the libraries

of both societies will be merged into one.

—Late reports from the engineers at work on the Nicaragua
Canal indicate that the preliminary harbor improvements at

Greytown are going ahead successfully and rapidly. Senator

Warner Miller has been elected president of the construction

company, succeeding Mr. A. C. Cheney, who is now vice-presi-

dent.

—A special train on the Philadelphia and Reading and the

Central Railroad of New Jersey, on March 10, made the run

between Philadelphia and New York, a distance of ninety miles,

in eighty-five minutes. This is at the average rate of 63.53

miles per hour. At times the train is said to have exceeded

eighty-five miles per hour.

—Tlie American Tunnel Construction Company have contracted

to construct a tunnel under the East River, from New York
to Brooklyn, work to begin as soon as the consent of the local

authorities shall have been secured. Meanwhile the tunnel

under the Hudson, which has passed into the hands of English

capitalists, is making slow progress.

—M. D. Ballet contributes to the Comx)te Rendu, 1889, No. 14,

a note on some tables furnished by the director of the McGill

Observatory, Montreal, to Gen. Greely. The observations ex-

tend over fifty years, from 1839 to 1888 inclusive, and form an
exhaustive exposition of the climatic conditions of the country.

During those years the variations of the seasons have been con-

fined within very narrow limits. The last frosts have occurred

at the beginning of May. The earliest spring was that of 1878,

when the last frost was on April 2, and the latest was in 1856,

in which year the thermometer fell to freezing-point on May 31.

The frost, except in 1867 and 1874, always returned before

November, the latest recorded being on the oth of that month,
and the earliest on Sept. 15 in the year 1859. In 1860 snow
fell on Sept. 39, the only occasion when it fell during that

month. Its latest appearance was in 1846, on Nov. 28. In

1839 snow ceased to fall in March, an event which did not hap-
pen again until 1889. The latest snow recorded fell on May 37,

1871. Snow fell during this month in only nineteen years out

of the fifty. The mean temperature at Montreal during the seven

years 1851 to 1856 inclusive was 41.56° F., the maximum
100.1° F. , and the minimum 36° F. During the fourteen years
ending in 1888, the mean was 41.58° F. , though the last year
the mean was only 39.83° F. The mean rainfall for 1851 to

1857 was 43.004 inches, and for the last fourteen years only
37.2 inches; but the figures for the months of July and August,
1888, are the largest recorded. The annual fall of snow for the
years 1851 to 1857 was 95.76 inches; for the fourteen years-

ending in 1889, 135.8 inches.

—The construction of railways was commenced in Japan
about twenty years ago; and now 579 miles of line are in work-
ing order, of which 497 are in Hondo, and the remainder in

Yezo. Some of these lines, according to Compte Rendu, 1889,
No. 14, belong to the state, others to the Japanese Railway
Company. The former run from Tokio to Yokohama ; front

Yokohama to Kodzu ; from Kobe, through Ozaka and Kioto, to

Otsu on Lake Biwa; from Handa, through Nagoya and Naga-
hama, to Tsuruga on the west coast of the island; from Taka-
saki to Yokokawa ; and from Naoyetsu to Sikiyama. The coi;i-

pany's lines run from Tokio to Sendai, and from Tokio to Taka-
saki and Mayebashi. In Yezo there are only two state lines,

— the one from Otaru to Sapporo, and thence to the coal-mines
of Horonai ; the other connecting the sulphur-mines of Kushi-
roko with the river of the same name. Besides the above-
mentioned lines, there are in course of construction a line con-
necting Kodzu and Nagoya, with a branch to the naval statioD

Yokosuka ; another from Yokokawa through Nagano to Siki-

yama ; a branch from the Sendai line to Utsunomiya and Mito

;

and a line from Koyama to Kiryu, through Tochigi, Sano, and
Tatebayashi. Lastly, numerous lines are projected, of which
one from Sendai to Aomori, at the northern extremity of Hondo,
is among the chief.

— Sir J. H. Drummond-Hay believes that Marocco might
export a large quantity of agricultural produce under a just

and prudent government, says the London Chamber of Com-
merce Journal. The soil is very fertile, particularly in the

southern provinces, and produces wheat, barley, maize, and
other grains, cotton, oil, fruits, cattle, etc. The people are strong

and intelligent, and the climate more temperate than in south-

ern Spain. But the inhabitants do not care to waste their labor

in producing more than suffices for their maintenance, when
any surplus there may be is taken from them by the tax-col-

lectors, and any show of wealth attracts the unpleasant atten-

tions of the government officials. The prohibitions and duties on
exports also exercise a prejudicial influence on agriculture, as

was proved in the case of maize. Sir John Drummond-Hay
succeeded in getting the prohibition on the exportation of that

grain removed by the convention of 1856. Tlie first year one
vessel only was laden with maize, but in subsequent yeai-s one

hundred vessels were annually laden with it, and a large quan-

tity of fresh land was brought under cultivation. Yet, in spite

of the fanaticism of the Sultan's advisers and the unsettled

state of the country, trade does to some extent increase. Ini

the years 1875-85 the value of the imports averaged £1,033,-

918 annually, of which about three-fourths represented British

goods. The imports at Tangier in 1887 amounted to £748,000,,

about £63,000 more than in the previous year.

—M. V. Turquand presented last year a statistical album tO'

the Paris Geographical Society (Compte Rendu, 1889, No. 14).

It contained, among others, six maps showing the geographical

distributions of the difl'erent nationalities in France. There are

80,000 Spaniards living in France, most of them in the Basse-

Pyrenees and Pyrenees Orientales. It is curious that there are

hardly any in Ariege. The Swiss, who also number 80,000,,

occupy chiefly the basins of the Loire and of the Upper Rhone
and Saone. The Italians are spread over the country from the

Maritime Alps to Paris, but are most numerous in the depart-

ments of the Alpes-Maritimes, Var, and Bouches-du-Rhone. In

the first-mentioned they form one-twentieth per cent of the

population. The total number of Belgians in France is nearly

500,000: they dwell in the northern half of the basin of the

Seine. Lastly, the Germans are found principally along the
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frontier, in the departments of the Vosges and the Meurthe. It

is a curious fact that the quartier of Paris most densely peopled

hy foreigners of a certain nationality corresponds to the country

district where their compatriots are most numerous; for in-

stance, Germans live chiefly in the north-east of Paris as well

as of France.

—The arrangements for holding an exhibition in Jamaica in

1891 appear now to be fairly complete. The exhibition is to be

opened on the 37th of January, 1891, and to remain open for a

period of not less than three months. It will be managed by

a commission, of which the Governor of Jamaica is at the head.

The exhibition will comprise specimens of all Jamaica products,

— sugar of all qualities, and its allied industry of rum-manu-
facture; liqueurs, cordials, etc. ; coffee; oranges, pine-apples,

and fruits of all kinds; pimento, cacao, annatto; woods in all

degrees of preparation for use; spices, condiments, etc.; fibres

and fibrous materials; cinchona -bark, oils, essential oils, per-

fumes, etc. ; medicinal and economic substances; works of art,

pictures, fancy articles, and ornamental work ; horses, cattle,

and live-stock of all kinds. The botany and geology of the

island will also be fully illustrated. The exhibition will also

contain examples of foreign products imported into Jamaica.

The date given for the receipt of applications for space is the

1st of May next. No charge is to be made for space. A guar-

anty fund of over $11.5,000 has been raised in the island; and
this, it is believed, will nearly suffice for the purposes required.

A committee to insure the due representation of British indus-

tries has been formed in London. Mr. Washington Eves,

C.M.G., is the chairman; and, at the request of the committee,
the Council of the Society of Arts have nominated one of the

members, Mr. C. M. Kennedy, as a member of that committee.
For further information, application should be addressed to Mr.

Washington Eves, 1 Fen-court, E.G., London, Eng.

—Mr. J. L. Shand sends the following extract from a letter

from Mr. James Taylor of Toolecondera Estate, dated June 25,

1888, to the Journal of the Society of Arts, London, which
gives, on undoubted authority, the dates of the first importation

into Ceylon of Assam hybrid tea-seeds, and also of its first suc-

cessful planting. The first tea was sold in Kandy early in 1872,

just about the time of the arrival in the colony as governor of

Mr. (now Sir William) Gregory, who at once paid a visit to

Toolecondera to see what was going on there. Mr. Taylor

writes, ' 'The first Assam hybrid tea-seed arrived here in the

early part of 1868. That lot all failed, and our second lot

came in the first days of 1869, and our clearing of twenty acres

was planted with the plants from this seed in the latter part

of the same year. Tea was first planted on Toolecondera in

1866 along the roadsides. This was China tsa, the seed of

which had been got from the Peradenia gardens, and the plants

raised here in small nurseries. Our tea-house was built in

1872 ; but some tea was made for sale before that, and we had
been making it experimentally for years before. Our first ex-

periment was about 1866, when an Assam planter passing

through showed me how to do the rolling, and told me about
the rest of the performance. This was with leaves off old tea-

bushes in the garden of my bungalow. '

'

— The richest petroleum districts of Roumania are situated at

the south-east of the Carpathian Mountains, where the oil is ob-

tained at five different spots. In many places, especially at

Ploiesti, the gTound is charged with gas to such a degree that it

is only necessary to bore a hole, and a jet of inflammable gas

issues at once. The working of the oil, as described in the Oil,

Paint and Dnig Reporter, is conducted in shafts and galleries,

the roofs and walls being closed in with boards. The total yield

from Walachei amounts to 9, 000 tons, and the product contains

20 to 33 per cent of solid paraffine. It is exported to Vienna to

a considerable extent, and yields about 15 per cent of peti-oleum

naphtha on refining. The wells are 50 to 70 metres in depth, some
as much as 120 metres. Deeper borings and large refineries have
been established recently by foreign enterprise, and the output of

oil has increased rapidly of late. The oil districts stretch along

the southern side of the Carpathians to an extent at present un-
known, in the provinces of Prahova, Dimbowitza, and Buzen;
and the fields appear to be connected with those of Galicia. Twc
varieties of crude oil are distinguished, — (1) Pacura and (2^
Titeiu. The latter contains the material for refining pui-poses,

and yields 78 per cent of burning naphtha. It cannot be im- .

ported into Austria-Hungary on account of the high duty, but is

freely exported to Germany, where there is no duty on the raw-
product; and after refining, the lighting-oil can be sold at 18.4
marks per hectolitre, while American oil commands 27 marks
(this refers to 1884). The petroleum from Momesti andCasin
flashes at 17° to 19° C. (10" below Russian petroleum), and be-
gins to distil at 80°, yielding a large proportion of distillate up
to 150°. Roumanian oils from eight districts are described by
Istrati (Jahrbiich des Organischen Laboratoriums zu Bucharest,
1888-89), and contain from 42 to 65 per cent of photogen, 5 to 20'

per cent of petroleum naphtha, and 11 to 25 per cent of solid

paraffine. The residues yield nearly 50 per cent of photogen
when carefully rectified. A sample from Paoureti (Prahova)
yielded 50 per cent of lighting-oil of specific gi-avity 0.800, and
distilling between 135° and 280°. Austrian and American crude
petroleum both yield about 50 to 55 per cent of good burning oil,

while the Russian product does not give more than 30 per cent.

—Of 123 varieties and seedlings of the potato tested the past

season at the Agricultural ExjDeriment Station, Madison, Wis.,

the following ten were most productive, yielding in the order
named: seedling from C E. Angell, Rose Beauty, Monarch, Du-
plex, Late Beauty of Hebron, Mullaly, Alexander's Prolific,

Seneca Red Jacket, White Beauty of Hebron, and Wisconsin
Beauty. Placed in the order of their table quality, these varie-

ties would rank as follows : Alexander's Prolific, White Beauty
of Hebron, Late Beauty of Hebron, Duplex, Monarch, Wisconsin
Beauty, Seneca Red Jacket, Rose Beauty, Mullaly, seedling from
C. E. Angell. The tests made at the station, taken as a whole,
favor heavy rather than light seeding. Cutting off the "seed-

end" was found detrimental to the yield. No advantage followed

sprinkling the cuttings with plaster before planting.

— Dr. Thomas Taylor, microscopist of the United States De-
partment of Agriculture, proposes the following new method of
detecting oleo in butter : Dissolve in 20 cubic centimetres of

petroleum benzine 140 grains of a mixture of oleo and butter.

Heat slightly to secure a perfect solution of the fats. Caseine

and animal tissues may be readily removed by passing the liquid

while warin through fine musUn. Fill a test tube with the solu-

tion, and place in ice-water. In about twenty minutes the oleo-

fat will separate from the butter-fat, and fall to the bottom of the
tube, being insoluble in cold benzine, while the butter-fat will re-

main in solution in the benzine. Separate the oleo-fat from the
liquid butter-fat by filtration. The fat recovered may be solidi-

fied by mechanical pressure, placing it between several layers of
bibulous paper to absorb the remaining benzine, after which the
sheet of solid oleo may be removed from the paper with a palette-

knife. The butter may be recovered by evaporating the benzine

by means of a sand-bath.

— Dr. Thomas Taylor, microscopist of the United States De-
partment of Agriculture, proposes the following new method of
detecting cottonseed-oil in lard: Dissolve in 30 cubic centimetre&

of petroleum benzine 140 grains of a mixture of lard and cotton-

seed-oil. Heat slightly to secure a perfect solution of the lard.

Animal tissues should be carefully removed by passing the liquid

while warm through fine muslin. Fill a test-tube with the solu-

tion, and place in ice-water. In about twenty minutes the lard

falls to the bottom of the tube by reason of its insolubility in cold

benzine, while the cottonseed-oil remains in solution in the ben-
zine. Separate the lard from the cottonseed-oil by filtratioM

through fine bibulous paper, and subject the recovered fat ta>

mechanical pressure between several folds of the flltering-paper,^

by which means the remaining benzine is absorbed. The solidi-

fied fat may be removed from the paper with a palette-knife.

The cottonseed-oil is separated from the benzine by means of a
sand-bath, which evaporates the benzine.
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SHOULD FARMERS RAISE THEIR OWN VEGETABLE-

SEEDS ?

Tms is a question of considerable importance, and one to

"which attention is frequently directed by the agricultural joiir-

aials. It has been made the subject of an experiment by George
"C. Butz at the Pennsylvania State College Agricultural Experi-
ment Station, with a view to determining some facts that would
aid in its consideration. Cultivated vegetables, as a rule, are
further removed from their original or "wild" forms by the

natural development due to high culture than are the cereals and
other ordinary farm-crops : therefore the conditions of soil and
cultivation under which vegetable? are grown have much to do
in fixing the value of the seeds maturing on these plants. We
have only to compare the wild carrot of our fields with the culti-

ivated form of the garden to note the change which has been
wrought by cultivation. The former is an annual, with a slender

oroot, toughened by much woody fibre; the latter is a biennial,

with a fleshy, tender root. It has often been observed, too, that
a-eversions are common among carrots growing in poor soil.

These and similar facts concerning other vegetables should not be
ignored in considering this question.

Undoubtedly there was a time when many farmers bought
'Commission seeds with but few satisfactory results, for often
these seeds were greatly impoverished and adulterated, and re-

flected much discredit on the seed-business. It is fair to say at

4his time, however, that the seeds found in country stores, bear-

ing the names of reputable firms, are quite as good as seeds ob-

tained direct from the warehouses. The results of some tests of

such seeds made last year may be found in Bulletin No. 4 of the

Pennsjlvania station. The germinative value of the seeds thus

tested compared very favorably with that of the seeds obtained

in bulk. Considered from a financial standpoint, no farmer or

gardener can complain about the price of seeds, when for a dollar

a fuU assortment of good clean seed, in quantity sufiScient for a

family, can he obtained. If, however, the farmer tries to save

this expense by raising bis own seeds, he finds in a few years that

his vegetables are not so choice as they once were, because the

seeds are not selected with care, and the proper cultivation has

not lieen given to the garden.

The question in its scientific aspect presents itself in the follow-

ing form: Are seeds which have matured under high cultivation

(as on cur best seed-farms) better for our hss enriched farm soils

than seeds which have matured in this poorer soil ? The answer
must be found in a comparison of results regarding earliness, pro-

ductiveness, \igor. and quality of the products. The conditions

at the station were very favorable to the work, and in 1888 seeds

wer^ gathered from the best of those vegetables that seeded. The
ground in which they grew is not a rich garden soil, but only an

ordinary farm soil. These seeds were planted last year along with

seeds of (he same varieties frum the seed-houses of Landreth,

Dreer, Thorburu. and others. In March the seeds were examined
and carefvil weights taken of a hundred seeds of each variety.

From the figures in the tables of tomatoes, radishes, and lettuce, it

appears that in nearly all varieties of the first two vegetables

mentioned the station-grown seeds were heavier than those from

tlie seed-houses, while those of the lettuces in the majority of

cases were lighter. Following this examination, a test of the

germinative values was made by putting a hundred seeds of each

variety in the germinators. These results are slightly in favor of

the station seeds in case of radishes, but against them in that of

the tomatoes.

The seeds of each vegetable were sown at the same time, and
given similar treatment. The heans and tomatoes suffered some-
what from a severe late frost, and hence we cannot attribute

much value to the figures on earliness and yield, except perhaps

as comparisons under like conditions.

Il was observed after the frost, which occurred on the 39th of

May, that the plants from station seeds were, as a rule, more
seriously affected than the others.

The indications of the tables are, (1) the station seeds were, as a
rule, heavier than the purchased seeds ; (2) the weight was no
indication of the germinative value of the seeds ; (3) in the

majority of cases the earlier marketable products were obtained

from the purchased seeds
; (4) the greater yield, with but few

exceptions, was obtained from purchased seeds
; (5) lettuce from

purchased seed produced heads that did not "shoot up" to

flower as early as the plants from station seed : (6) radishes from

purchased seeds were larger, more tender, and more uniform than

those from station seeds ; (7) on the whole, the results are strongly

in favor of seeds from good soil, however rich that may be.

The experiment will not cease with the present results, how-
ever conclusive they may appear, as it is desired to determine

how much is lost by several years' use of seeds raised on average

soil.

CLIMATOLOGICAL TEMPEEATUBE.

It is well known that the sensation produced by heat and cold

of the atmosphere upon the exposed surface of the human body

has no direct constant relation to the rising and falling of the

temperature in the shade, commonly regarded as the tempera-

ture of the external air. When overheated, we fan ourselves or

court a di'aught, and wind produces a like cooling effect. In

stagnant air the heat of the tropics is unbearable. In polar

regions the cold of winter is unsupportable in high winds. Thus

a cooling sensation is maintained by a breeze throughout the

thermometrical range of temperature. But, whatever the tem-

perature of the air may be, in sunshine we experience additional

warmth, especially if there is little or no wind. Hence our sen-
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sations of heat and cold are due not merely to the temperatui-e of

the air, but also to the direct solar radiation and the wind's

velocity. Upon this basis, Mr. J. Vincent, the Belgian meteor-

ologist, as we learn from Engineering, has experimented on tlie

temperature of the exposed surface of the human body, as the

hands and face, and given an account of his investigation in Ciel

et Terre under the title ' 'Climatological Temperature.
'

'
A long

series of observations has conducted him to the formula, adapted

to Falirenheit' s thermometer,
S-

-= 1.43, whence S=70.d

+ 0.34.where99.7° is the interior temperature of the human body

;

A , the temperature of the air ; S, the temperature of the exposed skin

when in shaded and calm air. Let E be the excess of solar radia-

tion above the temperature of the air, V the velocity of the wind

in miles per hour ; then C, the climatological temperature, or the

temperature of the skin, as influenced by A, E, and V, is

0=70.3-1-0.3^ -I-0.3A'— V4.34 V.

Thus, if 4=48'=', i;=4°, F= 20 miles, then 0=76.3-', and this is

the temperature of the exposed skin ; whereas in calm air it would

have been 85 S", and in calm and shaded air 84.7^. Here the

effect of sunshine is very small. It is often very considerable.

Observations carried out in this manner during December, 1889,

show that the thermometrioal coldest day, 30.8'', was the 3d; the

warmest. 48'', the 24th; whereas the greatest sensation of cold,

71.4", wds due to the 9th; of heat, 88.8", to the 15th. Although

the air was not so cold on the 9th as on the 3d, it felt colder be-

cause there was no wind; and although the 24th was much
warmer than the loth, the loth felt warmer because there was much
less wind and powerful sunshine. The observations were made
at noon. The investigation is exceedingly curious and interest-

ing
; gives a direct utility to observations of solar radiation ; and,

without doubt, ought to enlist the attention of meteorologists,

and be carried out more extensively, for which purpose the origi-

nal memoir must of course be consulted.

Probably it will be found that these relations are only tolerably

identical in healthy subjects ; for physiological and pathological

influences, as well as those of the weather, determine the bodily

sensations. This investigation, however, clearly makes manifest

that our individual bodily experience is in several respects quite

a diflferent meteorological indicator to the unsentimental ther-

mometer.

KILIMA NJAEO.

This mountain, as is well known, consists of two summits,

the Kibo and the Kimawenzi, connected by a saddle studded with

hills of lava. From this saddle Dr. Meyer tried, in 1887, to

scale the Kibo (Scottish Ozographicil Magazine) , but had to

give up the attempt on account of the weather. Last October

he pitched his tent on the saddle, at an elevation of over 14, 000

feet, and on the 3d of the month set forth at half-past two in

the morning, accompanied by Herr Purtscheller, and provided

with the usual equipment of the Alpine climber. During the

darkness they made their way to the glacier valley which de-

scends from the flanks of Kibo in a south-easterly direction,

and at dawn stood on the rocky northern boundary, looking

down into the valley nearly 500 feet below. Crossing this

valley, the climbers reached the ridge of lava forming its

•southern boundary, up which they purposed to make their

way to the summit of Kibo. Here they met with the first

patches of snow, lying under the protection of the rocks at an

elevation of 16,400 feet.

Their route now led over blocks of stone and heaps of d/bris,

up the steep lava ridge,—a toilsome way,—where they had to

make frequent halts to recover their breath, for the rarity

of the atmosphere became more and more perceptible. Shortly

before ten o'clock they came to the lower edge of the icy mantle
which encircles the summit and conceals it from view. The
height of this spot was about 18,270 feet. The rocky declivity

over which the climbers had ascended had an inclination of 30° :

the icy wall which rose above it, 35°. Dr. Meyer and his com-
panion found it very exhausting work to scale this slope, cut-

ting steps, as they advanced, in the ice, which, far from being

firm at the bottom, became still'^more unsound and uneven

as "they ascended" At length the crevasses were crossed, the

highest undulation of the ice visible below was surmounted, and

at a quarter to two o'clock the climbers stood on the edge of

the crater. Here they perceived that the highest point of the

crater wall lay about one and a half hours' march to their left

on the southern side. Weary as they were, they did not ven-

ture to run the risk of being caught in a fog, or of being obliged

to bivouac on the mountain-side without any protection against

the cold. They therefore turned back, and, after a day of six-

teen hours, reached their camp on the saddle, congratulating

themselves that at any rate the true nature of the summit

had been discovered. Three days later they again went forth, and

passed the night in a cave they had remarked in the right side of

the glacier valley, whither Dr. Meyer's negro follower carried

their blankets, etc. No fuel could be procured; but, con-

sidering the elevation, 15,150 feet, the night vcas mild (10.5°

F.) , for their bivouac was sheltered from the wind blowing over

the glacier. Starting at tliree o'clock, the climbers reached

the point where they turned back on the former occasion, at

a quarter to nine. It? elevation above the sea-level was 19,230

feet. Beyond this point no great difficulties were encountered.

The edge of ice which runs round the crater slopes gradually

up towards the south, where it is pierced by three peaks. It

was impossible for the eye to decide which of these three was

the highest, and therefore Dr. Meyer ascended all three, and

found that the middle one was 50 to 65 feet higher than the

others. This, the highest point in German territory, being

somewhere about 19,680 feet above the sea-level, he named

"Kaiser Wilhelm Spitze." From this position the crater

could be well observed. Its diameter is about 6,500 feet, and

it sinks to a depth of 650 feet. On the north and east the ice

descends from the edge inwards in steep terraces, while on the

west and south lava precipices take its place. A little to the

north of the centre a slightly arched eruptive cone, composed

of dark-brown ashes, rises to a height of 490 feet above the

crater bottom. Its upper portion is bare, but its base is cov-

ered by a mighty glacier which escapes from the crater through

a cleft in its western side.

About a fortnight later Dr. Meyer visited the northern side

of the mountain, where he found the ice mantle much nan-ower

than on the other side, beginning at an elevation of 18,820

feet, but so steep and hard that only experienced mountaineers

would be able to cross it. He also descended through the great

eastern cleft into the crater itself. Dr. Meyer also made sev-

eral expeditions up Mawenzi, or Kimawenzi. It is evident that

a much longer period has elapsed since this crater became ex-

tinct, for the whole mountain is riven, eroded, and degraded

in a marvellous manner, so that it is both difficult and danger-

ous to climb over its rocks. Dr. Meyer considered it vain for

two men to attempt the ascent of the highest pinnacle, but he

reached the top of another not much lower, which he found to

have a height of 17,250 feet. Towards the east the flanks of the

mountains sink precipitously. The lava is so friable, and has

been so much denuded by wind and rain, that the mountain

is reduced to a mouldering skeleton. It is a mass of turrets,

pinnacles, pyramids, and battlements, intermingled with heaps

of detritus.

BOOK-REVIEWS.

Sound- English. A Language for the World. By Adgustin

Knoflach. New York, Stechert. 12°. 25 cents.

This is another attempt at spelling-reform. The author justly

holds that the English language, by its simple structure and its

extensive and rapidly increasing prevalence, is entitled to be-

come the universal language for international communication.

But the present orthogi-aphy of English is an insuperable obstacle

to its adoption as the world-language, and this obstacle can only

be removed by a phonetic spelling. Apparently, also, he is not

satisfied with the phonetic systems that othei-s have proposed,

though he offers no criticism of them. His own system has thr-ee

essential points, though some of them ai-e not peculiar to it. He
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gives most of the vowel letters their Italian sound, and proposes

to introduce at first five new letters, to be followed by six more
at a later time. But the chief peculiarity of his system is the
' 'strengthening' ' of the vowels to denote their long sound. This

is done in printing by the use of full-face type, thus, "uphold,"
and in writing by a heavier shading of the letter. This, as it

seems to us, will be an insurmountable obstacle to the adoption

of the system ; for who will take the trouble, in rapid writing,

to shade now and then a letter more heavily than the rest?

Moreover, we gi-avely doubt if any system can be brought into

use that contains new letters; and, if new letters are to be in-

ti'oduced, there are other systems that have quite as good a claim

to be adopted as Mr. Knoflach's.

On the Relative Advantage of Tubs with Bottoms and Tubs ivith-

out. Printed for the author. New York, tor sale at 20

Cooper Union. 12°.

This anonymous work consists of two parts, the first being in

the main a polemic against the views now held by many of the

Swedenborgian clergy, and the second a statement of the author's

own views. He maintains that the professed followers of

Swedenborg misunderstand or misintei-pret the doctrines of their

master, and in joarticular he condemns their pantheism, which he

thinks Swedenborg would have regarded with aversion. In this

polemic against pantheism he makes some good points. He
affirms also that the doctrines he criticises have no rational basis,

they are tubs without bottoms; while the real doctrines of

Swedenborg, as the author of this book understands them, have a

basis that is all-sufficient. He then proceeds to state some of

these doctrines in a simple and popular way, the leading one

being a mystical interpretation of the doctrine of the Trinity.

Every thing that exists, he tells us, consists of three elements, —
substance, form, and force: and of these elements he says, that,

though ' 'essentially different, they yet shall have a conunon
name, 'person,' for each is a person." He then goes on to

maintain that in the Divine Being substance is the Father, form
the Son, and force the Holy Spirit. Such, according to our au-

thor, is the true doctrine of the Trinity, and the highest principle

of religion. We greatly fear, however, that this tub also has no
bottom, for we can see no rational basis for such mysticism. The
author expresses himself well, and with gi-eater simplicity than
most writers on such topics, and his work will doubtless have an
interest for Swedenborgian readers ; but to other men it is not

likely to be of much use.

The Way out of Agnosticism. By Francis Bllingwood Abbot.

Boston, Little, Brown, & Co. 13°. $1.

This book consists of a series of papers based on lectures de-

livered at Harvard College, and originally published in the ISew

Ideal newspaper. They are in the main a briefer and simpler

statement of the views expressed in the author's "Scientific

Theism." The introduction is a lively attack on the agnostics

for maintaining a purely negative attitude, and refusing to make
any attempt toward a positive theoi-y of the universe. Mr.

Abbot justly holds that mankind can not and will not remain
without such a theory, and declares that the liberalism of the

present day, on account of its negative character, is ' 'infinitely

inferior to the Christian mythology which it has displaced."

Yet he maintains that liberalism alone can furnish the true con-

structive theory of the universe which is now so greatly needed,

and his ovsm aim is to present the outlines of such a theory.

As his theory has already been given to the public in his

earlier and larger work, we need not devote much space to an
analysis of it. His leading doctrines are these: 1. "The uni-

vei^sal results of the special sciences, including the method com-
mon to them all, are the only possible data of philosophy or

universal science. " 2. ' 'The universe is known as at once infi-

nite machine, infinite organism, and infinite person, — as me-
chanical in its apparent form and action, organic in its es-

sential constitution, and personal in its innermost being. '
' This

theory, in its identification of the deity with the universe, is

pantheistic, but in afih-ming the personality of the deity, it is

opposed to pantheism. Another of Mr. Abbot's essential doc-

trines is his realism, which he maintains in opposition to the-

phenomenalism or idealism of the prevailing modem philoso-

phies. The book is written in a vigorous style ; and, whether
one agi'ees with its doctrines or not, it is interesting to read.

AlIONG THE PUBLISHERS.

W. A. Ldtn's article on "Co-operative Home-Wimiing,

"

through building associations, will appear in the May Scribner^

— Henry Holt & Co. will publish soon ' 'Introduction to Sys-
tematic Botany," by Charles E. Bessey, professor in the Uni-
versity of Nebraska, and author of Bessey' s "Botanies" in the-

American Science Series.

— The last issue of Garden and Forest presents a complete
list of the works treating of landscape-gardening which have
been published in English, French, German, and Italian since

1625, the date of Lord Bacon's famous essay. It includes not
only all books and pamphlets, but all articles and reviews on the-

subject, and covers nearly five closely printed pages. To make
room for this list, which is a work of permanent value, the paper
has been enlarged, and contains, besides an illusti'ation of Cler-

mont on the Hudson, with a description by Charles Eliot, its

usual amount of matter in the various fields of horticulture and
foi'estry.

—Frederick W. Whitridge, the well-kno-mi New York lawyer,
who conti-ibutes an article to the April Scribner on ' 'The Citizen's

Eights as a Householder, '

' tells the following story :
' 'The series,

of papers upon the rights of citizens, of which this is the first,

happened lately to be mentioned before a person of ripe and
sound judgment, who has seen much of the world, but who is

not a native of this Monte Cristo of nations ; and this person, il-

luminated by the knowledge of many cities and men, thereupon
exclaimed, 'Eights of citizens! You Americans haven't got any^

rights ; or, if you have, you are all so afraid of each other, you
dai'e not assert them. '

'

'

—A curious phenomenon, in virtue of which electric cars are-

aided in ascending heavy grades, is alluded to by Joseph Wetzler-

in his article on '

' The Electric Eailway' ' in the April Scribner.

This phenomenon, which was probably first observed by LeO'

Daft, at his works in Greenville, N.J. , in 1882, is, that, when
the current passes from the car-wheel to the track, it causes am,

increased friction or resistance to sliding between them, the re-

sult of which is that slipping is to a large degree prevented, and
heavier grades can be attempted. The explanation of this phe-
nomenon, though not completely established, seems to lie in the-

direction of a slight welding action which takes place between,

the wheel and the rail, caused by the heat generated by the cur-
rent.

— Messrs. Griggs & Co. of Chicago have published "Semitic-

Philosophy, '

' by Philip C. Friese ; and a singular book it is.

The author professes to have the only true interijretation of
Christ's doctrine of tJie kingdom of God, claiming that it is-

known '-instinctively;" and he here gives a statement of the
doctrine and its practical applications. He presents to us "so-

much of the unwritten, instinctive, rational, ideal, or natural

constitution of the kingdom of God, or universal society of the:

races of mankind, as may, when universally assented to and
adopted by tacit or express general agreement, be established as-

such in writing. " It is drawn up in articles and sections like

the Constitution of the United States, and provides for a I'epublia

of letters, a republic of the Church, a republic of industiy, a re-

public of charity, and a republic of government, the organization

and functions of each of which are duly set forth. What it all

amounts to, we are unable to see. The book is a curious com-
pound of crude social projects and hazy metaphysics, and that is

all we can say for it.

—The opening article of The Chautauquan for April is by
Professor James A. HaiTison, Ph.D., LL.D., of Washington and
Lee University, on "The Archaeological Club in Italy;" "Life-

in Modern Italy,
'

' by Bella Stillman, follows ; the eminent phil-

ologist, Professor Federico Garlanda, of the University of Eome„
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Allen, G. The Colours of Flowers as illustrated in
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HEAVEK AND HEJLI.. By Eman-
uel SwEDENBORG. 416 pages, paper cover.

Mailed pre-paid for 14 Cents in stamps by
the American Swedeuborg Printing and Pub-
lishing Society, 20 Cooper Union, N. Y. City.

LIFE-LORE:
A MONTHLY MAGAZINE OF POPULAR BIOLOGY.

The Subject-Matter is LIFE—Life in all its forms,

plant and animal, from the *' lowest " to the " high-

est,'^ recent and extinct. The engravings and letter-

press are beautifully produced.

Published by

•W. MA'WER, at Essex Hall, Essex Stree

Strand, London, W.C.

Post-free tor twelve months for $1.25, prepaid.

NOTICES OF THE PRESS..
''Attractive in form, beautifully printed, and vig-

orously written."—I>espafc7i.

" We expect It will become one of our most Im-
portant magazines."

—

Halifax Courier.

"We predict a career for Life-Lore worthy of its

lilgh alms and the ability it displays."—Ciiizejt.

Just Published. 12mo, $2,50.

HISTORY OF BOTANY.
1530-1860.

By JULIUS VON SACHS,
Professor of Botany in the University of Wurzburg.

AUTHORIZED TRANSLATION.
By HENRY E. F. GARNSEY, M.A.,

Fello of Magdalen College, Oxford.

SECOND EDITION.

NATURALISTIC PHOTOGRAPHY
FOR ST5JDENTS OF THE ART.

313 pages Svo., cloth, ^2.00, postage prepaid.
" This book contains a greater amount of informa-

tion on the artistic elements to be considered in
photography than any that we know of."

—

Scientific
American. Descriptive circulars on application to

E. & F. N. SPON, 12 Cortlandt St., New York.

revised bt

ISAAC BAYLEY BALFOUR, M.A.,M.D.,F.R.S.
12nio, $2.50.

contents:

First Book. History of Morpfiology and Classification,

1530-1860.

Second Book. History of Vegetable Anatomy, 1 67 1 -1 860

Third Book. History of Vegetable Physiology, 1583-

1860.

" No History of Botany in Englisti has ever been
published, and it is to supply in some measure ttiis

want, lone felt by English-speaking students, that
this translation of Professor Sach's masterly sketch
has been prepared.''

—

Note by the Translator.

MACMILLAN & CO,, 112 4tli Ave., P. Y.

JUST OUT.

Speech Reading and Articulation

Teacliing.

By A. MELVILLE BELL.

Price, 2.5 Cents.

Practical Instructions in the Art of Reading
Speech from the Mouth ; and in the Art of

Teaching Articulation to the Deaf.

[This Work—written at the suggestion of Miss
Sarah Fuller, Principal of the Horace Mann School
for the Deaf, Boston, Mass —is, so far as known, the
first Treatise published on " Speech Heading."]

%;.* The above work may be obtained, by
order, through any bookseller, or post-free

on receipt of price, from

N. D. C. HODGES,
47 Lafayette Place, New York.

DICTIONARY
OF

ECONOMIC PLANTS,,
BY JOHN SMITH,

Associate of the Linncean Society, author of
" Historia Filieum, " " History of

Bible Plants," etc., etc.

For more than forty years Mr. Smith was;

connected with the Eoyal Gardens, Ken.,

which gave him remarkable opportunities for

becoming acquainted with the largest collec-

tion of living plants, native and exotic, ever

brought together; and from 1846, he was.

associated with the late Sir. W. Hooper in

building up the Kensington Museum of Eco-

nomic Botany. Based on all this experience,

Mr. Smith has produced this Dictionary which.

gives under their popular names information

about plants that furnish the wants of man,

their history, products and uses. Having

received a large invoice of this book from

the London publisher, we offer to mail copies

postpaid at a discount.

List price, $3.50 : our price, $2.80.

SCIENCE BOOK AGENCY,
47 l,afajelte Place, Sfew York,^

(READY THIS WEEK.)

A NATURALIST'S VOYAGE ROUND THE WORLD.

Journal of Researches into the Natural History and Geology of

the Countries visited during the Voyage round the World of

H. M. S. "Beagle," under the Command of Capt. Fitz

Roy, R. N.

By CHARLES DARWIN, F.R.S.

An entirely new edition, handsomely illustrated, consisting of Views of the Places visited, and:.

Representations of the Animals described. The Illustrations are chiefly

from Sketches taken on the spot by R. J. Pritehett.

The extraordinary minuteness and accuracy of Mr. Darwin's observations, combined

with the charm and simplicity of his descriptions, have insured the popularity of this book

with all classes of readers—and that popularity has even increased in recent years. No at-

tempt, however, has hitherto been made to produce an illustrated edition of this valuable

work; numberless places and objects are mentioned and described, but the difficulty of ob-

taining authentic and original representations of them drawn for the purpose has never

been overcome until now.

Most of the views given in this work are from sketches made on the spot by Mr,

Pritehett (well known by his connection with the voyages of the Sunbeam, and Wanderer),

with Mr. Darwin's book by his side. Some few of the others are taken from engravings

which Mr. Darwin had himself selected for their interest as illustrating his voyage, and

which have been kindly lent by his son.

With maps and 100 illustrations. Suo, doth. Price, $5.00.

D. APPLETON & CO.,PuBLisHERs,
1 , 3 and 5 Bond Street, New York.
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writes of "The Indebtedness of the English Language to the

Latin;" Professor Adolfo Bartoli begins a series on "Italian

Literature;" "The Politics of Mediaeval Italy" are considered

by Professor Philip Van Ness Myers, A.M. ; Principal James
Donaldson, LL.D. , of the University of St. Andrews, Scotland,

contributes his second paper on "Roman Morals;" Albert Shaw,
Ph.D., predicts a hopeful future for "Rising Bulgaria;" a new
realm of investigation open to the physicist is discussed by Pro-

fessor Edward L. Nichols of Cornell University, in ' 'The Pro-

duction of Artificial Cold;" the English writer, Arabella B.

Buckley, continues her studies on the ' 'Moral Teachings of Sci-

ence;" and Mrs. Carl Barus does the same with "What are our

College Women Doing? " New to most readers will be the in-

formation in the article, ' 'A Botanical Garden in the Island of

Java. " "A Study of Spiritualism' ' likely to atti'act attention

is contributed by a member of the Seybert Commission, Robert

Ellis Thompson, of the University of Pennsylvania. The usual

•space is given to editorials and C. L. S. C. matters.

— The March Magazine of American History contains a chap-

ter, ' 'Celebrating the Birth of William Bradford, '

' by Thomas
Bradford Drew of Plymouth, taking us backward to the first set-

tlement in New England ; then we find some personal memories
from the pen of Hon. Charles K. Tuckerman, writing from Italy

on '

' Sir Jolui Bowering and American Slavery.
'

' We have an
•account by W. R. Garrett, A.M., of the controvei-sy concerning
' 'The Northern Boundary of Tennessee, '

' which stretched over

sixty-eight years, and is interesting just now in view of the

boundary suit recently instituted by Virginia against Tennessee

in the Supreme Court of the United States ; and entertainment is

^iven in "Haw1;horne's First Printed Article," by Kate Tannett

Woods. "The Story of the Greatest Auditing Ofiice in the

World," by Milton T. Adkins, is statistical, but desirable to

possess and preserve ; and the ' 'Neglected Grave of Seth Pome-
roy, " by Frank Sutton, will awaken sympathy. The leading

illustrated paper of the number is a picture of "Cife in New
York Fifty Years ago,

'

' by the editor. The period reproduced

opens with the completion of the Erie Canal ; and glimpses are

given, through the diary of an old New-Yorker for twenty-five

years, of characters and affairs, of inventions, politics, and
jianics, of clubs, dinners, fancy balls, and foreign visitors.

Dickens was here, and, being then regarded as the greatest living

novelist, was feted and complimented beyond any other writer

of his genei-ation.

— Messrs. Ginn & Co. announce to be published in April or

May, "Directional Calculus," by B. W. Hyde, professor of

mathematics in the University of Cincinnati. This work fol-

lows in the main the methods of Grassman's "Ausdehnungs-
lehre, '

' but deals only with space of two a-nd tlu-ee dimensions.

The first two chapters give the theory, and fundamental ideas

•and processes, of Grassman' s admii-able and comprehensive ge-

ometric method, with sufficient fulness and completeness, it is

believed, to enable the student to pursue the subject satisfactorily

through the remaining chapters, containing applications to plane

-and solid geometry and mechanics, or to enable him to read with
comparative ease Grassman's original works. A very elemen-
tary knowledge of trigonometry, the differential calculus and de-

terminants, will be sufficient as a preparation for reading this

book. It is the hope of the author, that, by providing a text-

book on this subject in English, he may contribute in some
measure toward a more general study and knowledge of that

wonderful mathematical system which, though published by its

discoverer in 1844, has met with the most remarkable indiffer-

ence and neglect at the hands of mathematicians up to the present

time.

—Interest seems never to be lacking in the controversy over the

relative value of realism and idealism in the researches of natural

science, and those who insist upon using the "subjective''

method of investigation in studying phenomena of the "objec-
tive" work are still severely criticised. S. C. Griggs & Co.

have now in press, and will issue at an early day, "Tlie World
Energy and its Self-Conservation, " in which the author, W.
31. Bryant, reasoning from the standpoint that "truth in its

vital reality is to be attained only through a complete blending

of these two methods, '

' discusses the deepest questions of

science.

—Briefly stated, ihe results of the inquiry by W. E. Stone re-

garding the saccharine substance in Ihe sweet potato, reported in

the February number of Agricultural Science, are these : the

saccharine substance of the sweet potato exists chiefly, it not

entirely, in the form of sucrose; the use of the polariscope in the

quantitative determination of the same seems possible (such de-

terminations showed one and a, half to two per cent of sucrose in

the fresh potatoes); the temperature of cooking (baking) inverts

the sucrose, and converts more or loss of the starch into a soluble

form. A part of Mr. Stone's investigation was made at the lab-

oratory of ihe Tennessee Experiment Station, the remainder at

Purdue University.

— "The Scratch Club," by Hugh A. Clarke, Mus. Doc, pro-

fessor of music in the University of Pennsylvania, has been

issued by the Poet-Lore Company, Philadelphia. Under the

title of ' 'The Scratch Club, '

' the author has given a lively

record of the meetings of an imaginary group of musicians,

who discuss music and kindred subjects, and tell stories, some
grave, some gay, forming a sort of musical ' 'Tales of a Wayside
Inn." Musical taste in America, Handel's "Messiah," Beetho-

ven's "Aurora" Sonata, music in the public schools and in the

churches, international copyright, and bad music, are some of

the subjects touched upon in the course of these animated

conversations.

—We learn from The Scottish Geographical Magazine that a

new and corrected edition of the topographical map of France,

which was commenced in 1818, will shortly be issued, The
map printed from the original copperplates is now, of course,

out of date; but to alter these large plates is a work so tedious,

that it has been put off as long as possible, new roads, etc.,

being marked on the zincographic edition. The latter process,

however, lacks the clearness and sharpness of copperplate en-

graving; and therefore the Service Geographique de I'Armee,

presided over by Gen. Derrecagaix, is engaged in correcting the

original plates. In the new edition, alterations and extensions

of roads and railways will be duly marked, the towns be en-

larged to their present size, the spelling of names corrected,

and even fortification works will appear. The unwieldy sheets

will be divided into four sections each, measuring 40 by 25

centimetres (about 15| by 9f inches). Each section will be

sold for 50 centimes.

—Lieut. -Col. Sir Andrew Clarke delivered an address before

the London Chamber of Commerce on Nov. 6, 1889 (Chamber

of Commerce Journal, Dec. 5, 1889), in which he demonstrated

the remarkable rapidity with which the British protected states

have developed. The foreign trade of Perak has increased from

£248,796 in 1876, to £3,134,685 in 1888; and the little state

of Selangor, with an area of about 3,000 square miles, which

in 1873 had practically no trade at all, exported and imported

in 1888 goods to the value of £2,372,756. Revenue and popu-

lation have correspondingly increased. The twenty miles of

railway opened in Selangor in 1887 pay a dividend of 25 per

cent, and the eight miles completed in Perak in 1888 pay 8^

per cent. These railways are now being extended, and will

promote the prosperity of the country, and yield a satisfactory

dividend. Half the tin in the world is exported from these

states, and there is a large auriferous region, watered by a

navigable stream. The agricultural prospects are equally

bright. Perak can produce coffee of fine quality, and yields

abundance of pepper and nutmegs. Selangor grows coffee,

pepper, tea, and tapioca ; indigo has been successfully tried

;

and land has been granted for the cultivation of tobacco. In

Sungei Ujong, 35,871 acres are already imder cultivation, and

good crops of coffee are produced. Pahang, which has only

recently been received under British protection, has hardly

been exploited at all; but it will probably prove to be the

richest of all these states. Besides its mines, it has fine tim-

ber, and most tropical products have been grown in small

quantities.
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— The discussion on anonymity in journalism will be con-

tinued in the March New Review (New York. Longmans), with

extracts from letters by Labouchere, Lang, Justin McCarthy,

Grant Allen, and others ; and Mr. Allen also contributes an arti-

cle on the " Origin of Animals."

— " Motive Power for Street-Cars " is the title of a book pub-

lished by the John Stephenson Company of this city. The vol-

ume is made up mainly of extracts from the proceedings of a re-

cent meeting of the American Street Railway Association. It is

handsomely illustrated.

— Harper & Brothers have just issued the second volume of

"What I Remember," by the octogenarian novelist Thomas
Adolphus Trollope, the elder brother of the late Anthony TroUope.

The first volume, which was published about two years ago,

closed with the death of Mr. Trollope's first wife in 1865 ; the new
volume covers the period from that date to the year 1889. Among
the well-known people with whom the reader becomes acquainted

in these pages are Liszt. Von Bulow, Gen. Sheridan, King Hum-
bert, Pope Leo, Salvini, Ristori, Cardinal McCloskey, Jenny Lind,

Lanciani, and Holman Hunt.

— Messrs. Ginn & Co. announce "Open, Sesame!" edited by

Mrs. B. W. Bellamy and Mrs M. W. Goodwin. This book is a

collection of prose and verse, comprising more than a thousand

selections carefully edited, and arranged for committing to mem-
ory. It is in no sense an elocutionist's manual, the editors hav-

ing made the first test of each selection " Is it worth learning?"

and the second, " Is it adapted to recitation ? " The book is rep-

resentative of English literature, and also comprises many trans-

lations from foreign sources. Its various departments contain

many of the familiar classics, and also many extracts from late

literature never before included in such a collection. It is

arranged in three volumes, each complete in itself, and specially

adapted to the age for which it is intended. Volume I. is de-

signed for chOdren from four to ten years old ; Volume II., for

those from ten to fourteen ; and Volume III., for the oldest stu-

dents. The purpose of the book is to train the memory, to edu-

cate the literary taste, and to supply the student with the long-

needed standard collection of poetry and prose for recitation.

—The Scientific Publishing Company, P.O. Box 1833, New
York, announce the publication of "Gems and Precious Stones of

North America," by George F. Kunz, gem expert with Tiffany &
Co. This book is a popular description of their occurrence,

value, history, and archasology, and of the collections in which
they exist, with a chapter on pearls. The standing of the author

will serve as a guaranty for the excellence of the work. The
several species and varieties of precious stones are described sys-

tematically, and the work is far more detailed and thorough than

has hitherto been attempted. This magnificent work is profusely

illustrated with the finest colored plates ever engraved for a work
of this kind, being the very best work of Messrs. Prang & Co.

—In Garden and Forest for March 19, Mr. Charles Eliot con-

tinues bis series of articles on old American country-seats, with a

delightful sketch of Montgomery Place ; and this fine old home
of the Livingstons is illustrated by a view of its entrance front,

and another of an avenue on the grounds. The same number
contains articles on street trees, the dwarf Japanese plants at the

Paris Exposition, the winter colors of the bark of trees and
shrubs, and the cultivation of strawberries, besides much season-

able information concerning the garden in early spring.

LETTERS TO THE EDITOR.

*** Correspondents are requested to be as brief as possible. Tlie roriter's name
is in all cases required as proof of good faith.
The editor will be glad to publish any queries consonant with the character

of the Journal.

On request^ twenty copies of the number containing his communication toill

be furnished free to any correspondent.

Solar Halos.

The forenoon of March 3 in central and southern Arkansas was
cold and calm, and the sky was cloudless though somewhat hazy.

About eight o'clock white and colored bows appeared in the haze

about the sun, and continued to be visible until about half-past

ten, when it gradually disappeared. This i^henomenou seems to
have been most brilliant in the south-western part of the State.

One of my assistants on the Geological Survey of Arkansas, Mr.
James Perrin Smith, who witnessed it in Howard County, Ark.
sends me the figure accompanying this (made on the ground),
and a letter, a part of which I append.

Mr. Smith writes from Venetia Grove, Howard County, Ark.

;

" At 8.30 there was not a cloud in sight, but the eastern sky had
a hazy appearance. The sun was shining with full brilliancy;

and on the right and left of it, and above it at equal distances,

three other suns appeared, shining almost as brightly as the sun

»'** ' ,<"> ''''>!,

^'-<i
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«!;"''''"'
Xr^f

proper. The figure called for a fourth secondary sun, but it was
too near the horizon for this to be seen. Radiating from these

suns were brilliant rainbows forming regular spherical triangles.

The brightness of the suns and bows lasted but a few minutes,

and then began gradually to fade. Within fifteen minutes, how-
ever, the sun had risen high enough to bring the fourth secondary

sun to view, but bj this time the rainbow lines with it were very

indistinct. By ten o'clock the whole spectacle had faded away."
John C. Beannee.

Little Rock, Ark., March 10.

Lake and River Temperatures.

A SERIES of temperatui-es of the water taken during last sum-
mer near the outlet of Lake Ontario and in the St. Lawrence and
other rivers by the writer, and during the last and previ-

ous seasons in the Georgian Bay by Staff Commander Boulton,

R.N. , appears to establish some interesting results, which will

be detailed in the forthcoming number of the Canadian Record

of Science. While some of the results are not novel, they all

exemplify some characteristics of fresh water in the great masses
in which it occurs in the Great Lakes and the St. Lawrence and
its tributaries, under the varying conditions of climate which
the geographical position of these lakes and rivers presents. The
points of interest are,

—

That the Georgian Bay, as well as Lake Superior, forms a great

area of cold water,—apparently considerably colder at the bot-

tom than even the deeper parts of the centi-al basin of Lake Hu-
ron, and varying in July and August between 37.75° and 39. 5° F.

That the occurrence in midsummer of a temperature at the
bottom of the Georgian Bay, below that of water at its maximum
density, is remarkable, and may be due to strong bottom cur-

rents.

That the waters of the lakes and St. Lawrence flow onward in

areas of different temperatures; the variation being generally

from 1° to 3°, and being equally observable under as well as at

the surface.

That the general rise in the temperature of the Lake Ontario

watei-s, as the summer advances, is at first slow, compared with
the general rise in the temperatui'e of the air ; but, as midsum-
mer is reached, the rise is more rapid.

Tliat motion in water, as in a long rapid, appears to at least

sensibly raise its temperature. Continuous strong currents, on
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the other hand, tend to equalize the temperature even to a

•depth of forty fathoms.

That the temperature of the water of the main channel of the

St. Lawrence is always considerably lower than that of the waters

nearer shore, or of the harbors or the affluent sti'eams.

That no general rule can be laid down regarding the changes

of temperature with the increase of depth, each case being influ-

enced by its own special circumstances.

That in high summer temperatures the surface of comparatively

still, shallow, sheltered water, unaffected by main channel cur-

attached to the under side of the board have racks engaging
with wheels on the ends of the horizontal shaft, shown at the

bottom of the sliding frame. A spiral spring is wound around
this shaft for the purpose of balancing the weight of the parts

to be raised, and insuring the board against falling if left at

any elevation without clamping. The board is raised or low-
ered by means of the lever attached to the sliding frame which
works on a fulcrum fastened to the stand. The clamping
arrangement consists of a bent tube, its ends bearing against the

inner sides of the sliding pieces. A bolt is passed through

Tents, absorbs and retains heat to a inuch greater degree than the

immediately overlying air ; the difference depending on the sur-

Toundings, but being in one instance as high as 11°.

A. T. Deummond.
Montreal, Can., Marcli 13.

INDUSTRIAL NOTES.

A Nevy Drawing-Table.

The principal features of the improved drawing-table shown
-in the illustration are that the drawing-board may be raised or

lowered with one motion of the hand, and that the board can
-be tilted to any desirable angle. The vertical sliding pieces

this tube, and, in clamping, it tends to straighten the tube,

thereby forcing the ends of the tube against the inner faces of

the sliding pieces, and holding these pieces firmly at any height.

The advantage of this clamping device is that it does not tend

to draw the stands together. The arrangement for tilting is

easily seen, and the device for clamping is the same as the one
just described.

The stand is very light, and at the same time extremely rigid

and firm, and, with the clamping-screws tightened, there is no
liability to slip, even if the draughtsman rests his entire weight
on the edge of the board. These drawing-tables are manu-
factured by Messrs. Jones & Mack of Cincinnati, O.

GOTT'S

Of Pure Cod
Liver Oil and

HYPOPHOSPHiTIS

of Lime and

Is endorsed and prescribed by leading
lihysiclans because botli tlje Cod Liptv Oil I

ami Mtfpoxyhosphitcs are the recoguiz
I agents in itie cure o£ CoiismiiiJtion. It is I

I

as palatable as milk. i

Sgott's E§iyli!®ii %,z,F,:>Tit
is a imniJciful Flesh VraiUlcn: li is the
Best liemcdy for COHJSUMPTIOS.I,
Scrofula, Broachitis, Wasting' I5:s-

eaaes, Chronic Goag'hs and Colds,
Ask for Scott's Emulsion and take no other.

A New Method of Treating Disease.

HOSPITAL REMEDIES.

What are they ? There is a new departure in

the treatment of disease. It consists in the

collection of the specifics used by noted special-

ists ofEurope and America, and bringing them
within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indigestion, stomach and liver troubles only,

was obtained and prepared. The treatment of

other physicians celebrated for curing catarrh

was procured, and so on till these incomparable

cures now include disease of the lungs, kidneys,

female weakness, rheumatism and nervous de-

bility.

This new method of "one remedy for one

disease " must appeal to the common sense of

all sufferers, many of whom have experienced

the ill effects, and thoroughly realize the ab-

surdity of the claims of Patent Medicines which
are guaranteed to cure every ill out of a single

bottle, and the use of which, as statistics prove,

/las ruined more stomachs than alcohol. A cir-

cular describing these new remedies is sent free

on receipt of stamp to pay postage by Hospital
Remedy Company, Toronto, Canada, sole pro-
prietors.

DO YOU INTEND TO BUILD?
We offer an Atlas of Sensible Low Cost

Mouses, a portfolio 11x14 inches, containing
liandsome illustrations, floor plans, and full
descriptions of this popular design, and flfty-four
others, ranging in cost from $800 to $7,200. This
specimen design Is for a cottage with seven rooms,
and costing $1,100. It combines beauty and comfort,
has two large porches, and is a popular and practi-
cal working design, having been built several times
for Its estimated cost.
No matter what style of a house you may intend to

build, it will pay you to have this book.
We will send this Atlas, postpaid, on receipt of

price, $1.~N. D. C. Hodges, A" Lafayette Place, New
York.

\ opportunity. Geo. A. Seott, 843 Broadway, N. Y,

Readers of Science
Corresponding with or visiting Advertisers^

will confer a greatfavor by mentioning this paper.
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CALENDAR OF SOCIETIES.

Women's Anthropological Society of

America, Washington, D.C.

March t. — Mrs. Anita Newcomb McGee,

-A Study of Group Life.

Philosophical Society, Washington.

March 15.— G. E. Curtis. The Relation

of Surface and Climatic Conditions to the

Flow of Water Courses ; B. E. Fernow,

The Relation of Forests to Water-Supplies.

Connecticut Academy of Arts and Sci-

ences, New Haven.

Blarch 19. — Arthur W. Wright. Hertz's

Experiments on Electrical Oscillations and

the Theory of Light.

Boston Society of Natural History.

March 19. — H. V. Wilson, On the For-

mation of the Alimentary Canal and the

Lateral Line in Teleosts ; J. H. Emerton,

The Spinning Work of Spiders (with ex-

hibition of photographs by Horace P.

Chandler).

OATAKKU.
Catarrhal Deafness—Hay

; TREATMENT.

Sufferers are not generally aware that these

diseases are contagious, or that they are due to

the presence of living parasites in the lining

membrane of the nose and eustachian tubes.

Microscopic research, however, has proved this

to be a fact, and the result of this discovery is

that a simple remedy has been formulated where-

by catarrh, catarrhal deafness and hay fever are

permanently cured in from one to three simple

applications made at home by the patient once

in two weeks.

N.B.—This treatment is not a snuff or an

ointment ; both have been discarded by repu-

table physicians as injurious. A pamphlet ex-

plaining this new treatment is sent free on

receipt of stamp to pay postage, by A. H. Dix-

on & Son, 337 and 339 West King Street.

Toronto, Canada.

—

Christian Advocate.

Sufferers from Catarrhal troubles should care-

fully read the above.

Wants.

A 7iv person seeking a fiosition /or "which he is quali-

fied by his scientific attainmen*Sy or any person seeking

some one to fill a position of this character ^ be it that

of a teacher ofscience^ chemist^ draughtsman^ or what
7iot. may have the ' Want"" inserted under this head
FREE OF COST, if he satisfies the ptiblislier of the suit-

able character of /lis application. A nyperson seeking
inforiNation on any scientific questions the address of
any scientific man. or who can in any way use this col-

umn for a purpose consonant with the nature of the

papery is cordially invted to do so.

had two and one-
half years' work in ctiemical laboratory, and

one year in a biological laboratory, desires position
as teacher of natural science and lesser mathe-
matics, desires a position as instructor in these
branches, or as assistant to some chemist. Refer-
ences as to ability and character. E. E. Towne, Box
74, Williamstown, Mass.

/V' WILLIAMS SENIOR who ha

iified.

of geology, go5 University

Exchanges.

[Free of charge to all, if ofsatisfactory character.

Address N. D. C. Hodges, 47 Lafayette Place, New
York.]

To correspond with colleges, seminaries and other

schools where cabinets of fossils and minerals are being

-collected. I have an extensive private collection of

fossils from every geological period, and minerals illus-

trating the common and many of the rare forms. This

•colleciion is in duplicate, and the duplicates a
"

change or sale. Kvery thing is scientifically

W". A. Bronnell, professo

Ave., Syracuse, N.Y.

I have a number of duplicates of microscopic slides,

^nostly botanical, which 1 would like to exchange for

others not now in my collection. Send list of what you
have to exchange and get my list. S. R. Thompson,
-New Wilmington, Pa.

Corresp ndence and exchanges solicited with persons

interested in the study of American and Mexican an-

tiquities. L. W. Gunckel, 36 Elm St., New Haven, Conn.

I wish to exchange or purchase well-fixed or hardened
vertebrate embryos for sectionintj. Desire specially rep-

tilian embryos, but will be glad to secure any material

that 1 do not possess. Thomas G. Lee, M.D., Histo-

logical Laboratory, Yale University, New Haven, Conn.

Wanted—Books and journals, American or foreign,

relating to Photography—exchange or purchase. Ci W,
Canfield, 1,321 Broadway, New York.

A TEMPORARY BINDER
for Science is now ready, and will be mailed

postpaid on receipt of price.

Half Morocco - 75 cents.

This binder is strong, durable and

elegant, has gdt side-title, and allows

the opening of the pages perfectly

flat. Any number can be taken out

or replaced without disturbing the

others, and the papers are not muti-

lated for subsequent permanent bind

ing. Filed in this binder, Science is

always convenient for reference.

A'

C. HODGES,

47 Lafayette Place, New York.

REGULARLY graduated physician in his 32d
year, who has been in active practice for eight

years, excepting the time he was interne in a hos-

Eital and taking a post-graduate course, and who
as done considerable work both in literature and

science, more particularly connected with medicine,
being now engaged in editoiial writing for one of the
first-class medical monthlies, wishes to learn of a
town, not particular as to the size or location,

where, in addition to practising his profession, he
may become connected with a school or other insti-

tution as teacher of elementary and advanced phys-
iology, chemistry, and hygiene, one or all; or would
accept position with an older physician who is en-

gaged in literary or scienific work, as an assistant,

either in his practice, or as amanuensis or secretary,

or in any capacity requiring knowledge of medicine
and cognate branches; or would accept a position as
librarian, having had experience as acting librarian

while at college. Can furnish unexceptionable ref-

erences as to ability and character, and, if the posi-

tion offers opportunities for advancement, will

accept for a time a nominal salary. Is married, but
has no family beside his wife. Address Dr. W., care
of Science.

WANTED. A Harvard Senior who has

made a specialty of chemistry, and
has had some experience in teaching and in

analysis, would like to secure an appoint-

ment for the fall. Best of references given.

Address, J., Harvard College, Cambridge,

es of the west coast, from U.
, Pacific Islands, ofiEered; ex-

tion. — F. C. Browne, Fram-

m, Albion Acad-
orrespondence as

the family, with

Wanted.—Marine unival-

S. Ime southward, and fror

-change from a general collei

ingham, Mass., Box 50.

D. E. Willard, Curator of the Muse
emy, Albion. Wis., will answer all his

sooa as possible. Sickness and death i

many other matters, have prevented
promptly as he should have done.

I will give 100 good arrow heads for a fine pair of wild
cattle horns at least two feet long. If you have shorter

or other horns write me, and also how many arrow heads
you want for them. 1 will also exchange shells, minerals
and arrows. W. F. Lerch, 308 East 4th St., Davenport,
Iowa.

A few duplicates of Murex radix^ M, ramosus, M.
hrandariSy Cassis rufa, Harpa ventricosa^ Oliva tri-

atula, O. reticularis^ Chlorostoma funebrale^ Cypreea
caput serpentis^ C. lynx, Lottia gigantea, Acniola
patina^ Chajna spinosa, and some thirty other species,

for exchange for shells not in our collection. List on ap-
plication. — Curator Museum, Polytechnic Society, Lou-
isville, Ky.

Photographs and Stereoscopic views of Aborigines of

any country, and fine landscapes,etc.,wanted in exchange
for minerals and fossils. — L. L. Lewis, Copenhagen,
New York.

Droysen's Alg&meiner Hisioricher Hand-atlas (Leip-
zig, 18S6,) for scientific books— those published in the
International Scientific Series preferred.—James H.
Stoller, Schenectady, N.Y.

Astronomical works and reports wanted in exchange or

to buy. Reports of observations on the planet Neptune
-and its satellite specially desired. — Edmund J. Sheri-
dan, B.A., 295 Adelphi St., Brooklyn, N.Y.

ANY OF
Prof. A. MELVILLE BELIS WORKS

—ON—

Elocution — Visible Speech—
Principles of Speech—Faults

of Speech—^Phonetics—Line

Writing — World - English,

etc.,

SUPPLIED BY

N. D. C. HODGES,
47 Lafayette Place, N.Y

CHEMIST (30) wants situation at once;

Ph.D., and for three years Demon-
strator of Chemistry, Leipzig University.

Practical experience in technical branch of
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QUEEN'S NEW TRIPLE-PLATE TOEPLER-HOLTZ

MACHINE.

On this page we print a cut showing some of the details of the

new Toepler-Holtz machine, which has just bei-n patented by

James W. Queen & Co., the well-known manufacturers of philo-

sophical apparatus and electrical test instruments. This machine,

unlike very many that have appeared from time to time, is not

simply a modification of the orthodox model, embodying certain

conveniences, but is an entirely new thing, owing its efficiency to

entirely novel ideas of construction and action.

This machine, as its name indicates, is a three-plate machine
;

it is not, however, the same thing as the machine usually spoken

effects, of possibly even greater importance than those just men-

tioned. The advantage of this new form of machine becomes

especially marked during moist weather. At such times ordinary

frictional machines will not work at all ; and all older text-books

direct that electrical experiments must be performed during Jan-

uary and February, when the weather is clear and dry. With the

Toepler-Holtz machine, as now known, this requirement has not

been so rigid, although such machines are not to be always trusted

during damp seasons, as lecturers have found out to their sorrow.

This difficulty it has been desired to do away with in this new
form, and that it does it very effectually will be evident from the

following letter sent to Queen & Co. by Professor William A. An-

thony, the well-known electrician, and late professor of physics at

NEW TRIPLE-PLATE TOEPLER-HOLTZ MACHINE.

of as the " double revolving plate machine," although it does have

two revolving plates. The latter machine is simply aa ordinary

Toepler-Holtz machine doubled ; i.e., with a revolving plate be-

hind the fixed plate, exactly like the one in front and acting in

exactly the same manner. In this new form, the additional plate

is not like the front revolving plate, nor does it act in at all the

same way. The third and additional plate is here a perfectly

plain glass plate, mounted upon the same axis as the usual revolv-

ing plate, and placed behind the fixed plate. Its modus operandi

is, like many other points in the theory of the Holtz machines,

not entirely understood, although there is no doubt but that much
of the increased efficiency obtained by its use is due to the screen-

ing effects it has upon the other plates ; i.e., to the leakage that

is prevented by its presence. There is also supposed to be a con-

siderable generation of electricity by friction of the plain plate and
the ail'. Undoubtedly many other causes also tend to increased

Cornell University. Says he, "Below is a report of the small

Holtz machines you sent up a few days ago. First, in order to

determine whether the extra plate gave any increased effect to

the machine, I set up both machines, and arranged (liem so that

they both could be revolved by means of one crank, and so that

they would both run at the same speed, and then adjusted the

termiuals until the sparks occurred with about the same fre-

quency in both. Then I removed the combs from one of them,

so that the third plate would have no effect in the development of

electricity, and found that the frequency of sparks on that machine
was very much less than on the other. I repeated this several

times, with the same result, and tried the same experiment on

the other machine ; that is, leaving the combs on the first ma-
chine, I removed them from the second, when that one was found

to give considerably less electricity than the first. I can say un-

hesitatingly, therefore, that the addition of the thud plate does
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\eTj much increase the rate of discharge, and, as nearly as I could

tell by this rough experiment, about double the rate.

"In regard to the general action of the machine, I can sarthat

I have never seen any machines of the Holtz or Toepler-Holtz

pattern that worked so uniformly well in nil weathers. One of

these machines has been standing on the table here in the office

for several days, and I have tried it almost every day. and have
never had it fail to generate. During some of the time it has been

here, the weather has been very damp and rainy, — sometimes so

damp that I did not expect the machine to work at all, — but I

have never found it fail to build up quickly, and give a spark two
inches long. [This was one of the smallest-sized machines.] This

shows that you have succeeded in finding some very good glass,

and also that the insulation of the various parts is of the very best.

The addition of the round disk, witli the insulator in front of it.

as one of the electrodes, is also a very interesting one, as it i^er-

mits of one of the best experiments that I have ever seen for

showing the difference in the discharge when the polarity is re-

versed. The difference in the character of the discharge from the

knob is very marked when the knob changes from positive to

negative. I may say, therefore, that I consider all the special

features of the machine as distinct and important improvements."

Another great improvement that is made in this machine is the

form of the electrode vvhich is used. This is made of a metallic

disk two inches or more in diameter, and hollow, so as to have

very gradually rounded edges, thus preventing any leakage at the

edges. Over this disk, separated from it by about an eighth of an

inch, and nearer the other electrode, is fastened a thin disk of

vulcanized rubber about half an inch less in diameter. This

rubber disk plays the part of the rubber sheet; sometimes held be-

tween the electrodes, and compels a much higher potential to be

established between the two electrodes before a spark can pass.

It can be used upon either one or both electrodes, as desired.

These new machines are being sold by Messrs. Queen & Co. at

the same price as the ordinary form heretofore used, and are

gotten up in the finest possible manner. It may be mentioned,

also, that the plates used in Messrs. Queen & Co.'s machines are

manufactured and prepared by Voss himself, the inventor of

what is usually known as the Toepler Holtz machine, and are

guaranteed to give much finer and more reliable results than any
plates made in the American market. There are certain little

tricks of the manufacture and application of the insulating shellac

which Americans have not yet mastered, pursued by the Germans
to perfection, and which add greatly to the efBciency of the ma-
chine.

It may not be generally known that Messrs. Queen & Co. were

the first to introduce the Toepler-Holtz machine into this country.

In 1880 the manager of their physical department, Joseph J.

Walton, while on a business trip abroad, accidentally learned of

the existence of this michine, examined it, and was so favorably

impressed by it that he purchased a number for introduction into

this country. This was the first appearance of the now well-

known Toepler-Holtz machine in the United States. It was ex-

hibited soon afterwards by the before-mentioned gentleman at the

meeting of the American Association for the Advancement of

Science, and attracted much attention. It immediately became
popular, and had such a large sale that it was straightway copied

by various American makers, and patents secured upon modified

forms.

WYNNE'S ELECTRIC TRAMWAY SYSTEM.

The system of electric tramways invented by Mr. Frank
Wynne of 5 Westminster Chambers, London, aims at connecting

a moving tramcar with an electric conductor buried beneath

the roadway, without the use of an open slot. To effect this

there is laid in the centre of the track a crenellated contact-

plate or rail, in short sections, of the form shown in the annexed
engraving. It is half an inch wide on the surface, and about

four inches and a half deep, the form being such as to follow

the junction line of the sets. It will be seen that the contact-

plate will be quite different in its effect upon vehicles from
the tramway rail ; wheels will cross it without difficulty at

any angle, since they cannot slide along it for more than
a few inches; horses will also find a good foothold upon it.

The plate is laid in short sections entirely disconnected from
each other, and each piece is coupled by a wire to the electric

conductor beneath. In this wire is an automatic switch which
makes circuit between the section and the conductor as the car

comes over it, and breaks the connection when the car has
passed. Only three sections are ever connected to the conductor
at a time, and generally there are only two. A strong wire
brush on the car rubs along the sections, and conveys the cur-

rent from them to the electric motor, whence it flows to the

rails and to earth. The automatic switch is exceedingly

simple: it consists merely of an electro-magnet, an armature,

and two contact-pieces. Supposing the car-brush is in con-

tact with No. 1 section, the current will flow from the main
conductor across one contact to the armature, through the arma-
ture to a second contact, thence through the magnet-coils to

the section and the motor. A fine wire connects the armature

to the magnet of the next section, but, as no current flows

through it, the armature of that magnet is not attracted. But
immediately the car-brush touches that section, the current

flows, the armature is attracted, and the section is connected

directly to the main conductor. At the same time, the arma-
ture of the section over which the car has just passed drops,

and breaks the circuit. Thus, as the car proceeds, it succes-

sively takes sections into circuit and drops them out. The
details of the system have been very carefully worked out with

the view of meeting evei-y contingency that may arise in work-
ing, and it is estimated that the system ran be applied to an

existing tramway for an expenditure of $11,000 per mile of

single line; that is, for about the cost of horses and horse-cars.

Engineering says, ' 'This seems one of the most promising schemes

for electric tramways which has been yet brought out in this

country [England] , and it is well worth a trial. The aston-

ishing success of electric trams in America will be repeated here

as soon as a system has been developed suited to English tastes

and ideas."

WATER^SPOUTS.

'

Having sailed from New York the 16th of October in the

United States steamship '

' Pensacola,
'

' we had fii-st a few days

of westerly winds and moderate sea, and then fell upon a region

of easterly winds, generally south-easterly, and with every in-

dication that we were in the easterly portion of a cyclonic region,

the storm-centre being tlu-ee hundi'ed to five hundi'ed miles to the

westward. From such observations as we were able to make on

shipboard, it was concluded that the storm-centre, which on the

20th of October was south-westerly, was slowly moving to the

north-eastward, and would overtake us and pass beyond. This

it apparently did, and disajipeared from our observation on
Friday the 2.5th. Meanwhile we experienced warm south-easterly

winds, with numerous showers of rain and occasional squalls of

wind.

On the morning of Tuesday the 22d we were favored with a

remarkably fine development of water-spouts. About 9 a.m.,

occasional whirls of spray were seen on the surface of the sea,

at points bearing between south-south-west and west-south-west.

These whirls, and the subsequent water-spouts in that region,

were all on the north-easterly side of a region of cloud and rain,

the interior of which constituted a veritable rain-squall. The

north-easterly side of this region, as seen from the vessel looking

south-westward, was bordered by rolls of low scud upon which

the sun shone; but beyond and below this the clouds, being

mostly in the shade, had the dark-blue tint that belongs to the

rain-cloud and the rain. The water-spouts apparently originated

in the scud-clouds, which, as I have just said, formed the north-

easterly border of the squall proper. These scud-clouds were

1 From Bulletin No. 6, by Cleveland Abbe (Nov. 7, 1889), of the United

States Scientiflo Expedition to West Africa, 1889 (David P. Todd, director).
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moving towards the north-west, and therefore nearly perpendicu-

larly to our line of sight. By 10 a.m. the conditions for the

formation of the water-spouts, namely, the long axis extending

down from the clouds, had become very favorable ; so that from

9.30 until 10.15 there was a continued succession of such spouts,

forming and disappearing in this portion of the horizon. At one

time as many as five and seven were visible simultaneously ; and

the total number that formed and disappeai-ed vras estimated at

about thirty by some, but at about tn-enty by myself. The fii-st

ones formed were at a distance from us estimated at about four

miles ; the last ones, at a distance of two or three miles. As the

.squall gi'ew in dimensions and approached us, it was hoped that

spouts would be formed much nearer; and in fact one was ob-

served endeavoring to form in a mass of rain, at a distance of

scarcely a quarter of a mile on our starboard bow. A number of

di'awings of these phenomena were made, and some photographs

were tal>;en. The latter, however, are not considered very suc-

cessful, owing to the insufficient contrast. Among the features

noted in these water-spouts, which will, I think, desei-ve to be

ranked as general phenomena for all such spouts, are the follow-

ing:—
1. The whirling motion of all the spouts took place in the same

direction, so far as could be judged, and was that ordinarily

called '
' counter clock-wise. '

'

2. The general motion of the water-spouts as a whole was from
left to right, or from the south-east toward the north-west, and
therefore counter clock-wise, considered as a partial rotation

round the centre of the rain-squall.

3. As this rain-squall was essentially a part of the formation

of a cumulus-cloud out of a mass of what would otherwise have

been called low scud, and as no water-spouts, or any tendency to

the formation of such, were seen on the other side of the cloud

after it had overtaken us, as it did at 10.30, I conclude that the

formation of the water-siDout requires a special upward ascending

current due to a special buoyancy in one portion of the cloud

;

and, other circumstances being the same, such buoyancy must
generally be found, as in this case, on the sunny side of the

cloud, and is due largely to the action of the sun's heat on the

surface of the cloud, combined of course with the buoyancy of

the ascending cloud masses. As regards the individual tornadoes

or water-spouts, it is very evident that a less rapid whirl was re-

quired to form the little saucer-shaped mass of spray at the

ocean's surface than was required to form the axial cloud that

reached down from above. There were, I think, more cases in

which the spray appeai-ed fii-st, before the cloudy axis was visi-

ble, than the reverse cases ; but there was nothing to show that

the ascending movement started at the ocean's surface, and
caiTied the sea-water upward into the cloud. On the contrary,

all the details of the phenomena showed that the spray can-iedup

from the surface of the sea attained only a height of perhaps a

hundred feet, and was then thrown out, and descended from the

rim of the saucer. In some cases the axial cloud apparently

descended into, and was lost sight of in, the lower spray, but its

appearance was such that it was always possible to distinguish it

from the spray. The axial cloud invariably began its formation

at the lower surface of the general cloud, and stretched down-
ward by spasmodic efforts, gradually increasing its length until

it perhaps reached the spray, and then began reti'eating, forming
and re-forming several times, until finally either a permanently

steady, tubular cloud was formed, which would continue in

sight, bending and swirling about for several minutes, or, as in

many cases, after several efforts the whirl broke up, and no per-

manent tube was formed. When the cloud was about to shoot

down to a considerably lower level than it had hitherto attained,

the shooting was generally preceded by the appeai-ance of an ex-

ceedingly fine axial line ; and when the tubular cloud shot down,
as seen by the distant observer, I should say that this apparent

descent was merely the sudden expansion to a visible diameter of

the fine line that had just preceded it. The appearance of this

fine line was very similar to that of the sting of a bee protruding

from its sheath ; and frequently I saw this line shoot down and
disappear a number of times before the rapid whirl was finally

able to produce an axial cloud of permanent size. In many cases

the axial cloud itself showed a fine line down its centre, the
cloud itself being whitish ; while the central line was either dark
or bright, depending upon the background against which it was
seen. This agrees perfectly with the accepted theory of the for-

mation of the spouts, according to which the long nan-ow cloud
is not a solid mass of cloudy material, but rather a hollow
cylinder; so that vphen one looks through it the central portion is

much more transparent than the edges.

At numerous points, from the general cloud under which the
water-spouts were fomied, there were descending showers of rain

;

and scud, from which rain descended, afterwards formed be-
tween us and the tornadoes, and finally again off the port side of

the vessel; so that by 10.30 we were enveloped in a heavy rain,

with the wind from the south-east or starboard side. Tliis con-
tinued ten or fifteen minutes, after which it slackened up. In

hopes that we might get near enough to the whirl that surrounds
the spout, and experience an appreciable depression of the barom-
eter, I carried an aneroid in my hand ; but in no case was I able

to see that it was affected by any or all of the spouts. The barom-
eter at 9 a.m. had read 30,12; at 9.35 it read 30.08; at 10.20,

after the rain-squall had struck us, the pressure rose to 30.20,

and at 1 p.m. had sunk again to 80.18. These fluctuations are
those tliat attend ordinary rain-squalls, and have, I suppose, no
connection with the water-spouts as such. It was not to be ex-
pected that the barometer would fall except within the whirling
wind, and possibly within a hundred feet of the axes of the
water-spouts.

It has frequently been supposed that the discharge of a cannon
will break up a water-spout. On the present occasion, it so

happened that a six-pounder was ordered to be discharged in

order to clean it out ; and this took place in the midst of the dis-

play of water-spouts, which were then three or four miles dis-

tant. The discharge of the cannon was followed within a few
seconds by the breaking-up of one of the spouts ; but others re-

mained, and several others were formed a few minutes after-

ward, so that the breaking-up of the one can only be considered

an accidental coincidence ; nor is there to my mind any conceiv-

able reason why the discharge of a cannon, at a long distance

from a spout, or even the firing of a cannon-ball through the

spout, should be considered likely to have any appreciable
infiuence on the gi'eat mass of revolving air.

The general discussion of the mechanism of a water-spout has
been so well given by Fen-el in his newest work, '

' A Popular
Treatise on the Winds " (New York, 1889) , that I need only say
that every thing observed by us on the 32d of October fully con-
firmed the views therein set forth by him.
On the next day, the 23d, about 8.30 a.m., the clouds looked

favorable for a repetition of the water-spout phenomena, and
beautiful manuniform clouds were indeed seen developing into

the axial clouds of water-spouts. One of these lasted over twenty
minutes, but did not reach any considerable distance down
toward the sea ; nor was any whirl of ocean spray to be seen be-

neath it.

Of all the spouts seen on the 22d, the largest appeared to have
a horizontal diameter of about one-tenth its vertical height.

Tills one also lasted the longest, and, after bi'eaking up, was ap-
parently followed by rain to a gi-eater extent than in the other

spouts. The narrowest of these spouts had an apparent diameter
of about one hundi-edth part of its height. The general height of

the tops of the spouts was pretty uniform, like that of the scud
to which they belonged, and was, I should estimate, about
twelve hundred feet.

AMENDED ORTHOGRAPHY.

The alphabetic representation of language has long occupied
much of my attention, although my efforts hitherto have been
directed to means of facilitating the use of orthography as it is,

and not to the advocacy of any changes in spelling. The funda-

I From a letter addressed to the House Committee on Printing and to
members of Congress and of the Senate, by Alexander Melville Bell, on the
scheme of amended orthography recommended by the commission of the
Legislature of Pennsylvania.
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mental principle of alphabetic writing— namely, a separate

letter for every sound, and a single sound for every letter —
has been so widely departed from in English orthography that

spelling-reformers have not dared to advocate the application

of the principle in its perfect and beautiful simplicity, but have

contented themselves with attempts to remove the most obvious

anomalies in practice.

I should prefer to add at once the necessary radical improve-

ment of new letters for unrepresented sounds; but compara-

tively few persons seem yet prepared to carry reform to this

extent, and therefore the application of a completely phonetic

orthography must at present be confined to the initiation of

children and of foreign learners of our language. A simplifica-

tion of general spelling is, however, very desirable, and it is

easily practicable by the means recommended by the commis-

sion of the Pennsylvania Legislature; namely, by adoption, in

the public printing of the United States, of the Joint Rules for

Amended Spelling, which have been approved by the Philologi-

cal Society of London and the American Philological Associa-

tion.

With your permission, I shall state briefly some of the chief

recommendations of the simplified spelling proposed in these

rules.

First, Economy of time. About one-half of the time now
spent in learning to read will be saved by simplified spelling.

Phonetic initiatory systems have been largely tested during a

number of years, and the result has uniformly been a saving of

not less than fifty per cent in the time required to make good

readers.

Second, Economy in printing. In the report of the Pennsyl-

vania commission, made in April, 1889, the saving in expen-

diture for paper and printing, from the use of simplified spell-

ing, is calculated at seventeen per cent. I have tested this

computation by comparing the number of letters in some pages

of "World-English" and of ordinary typography: and I find a

difference in favor of the phonetic letters of one in seven, or a

little over fourteen per cent in the number of types. Adding

the values of labor and paper, this calculation will amount to

very nearly the same as that in the report. This economy can-

not be considered unimportant, when we reflect that wo now
waste nearly one column in six in our newspapers, one page

in six in our magazines, and one volume in six in all our works

of literature. In hand-writing and type-writing, also, for every

six letters that we really require, we have the trouble of writ-

ing at least seven.

Third, Rationality in teaching. The want of correspond-

ence betu'een letters and sounds stultifies children, and hinders

the development of the reasoning faculty in education. We
might as well allow a fluctuating value to the numerals 1, 3, 3,

etc., as to the alphabetic letters. If e4-a may sometimes

sound e (read) , sometimes a (great) , sometimes e (head) , and

sometimes ah (heart) , why may not 1 -|- 2 be sometimes equal

to 1, sometimes to 2, sometimes to 3, and other times to 6?

The mental confusion in the learner would not be greater in the

one case than in the other ; and the latter case is not merely

supposititious, but, unfortunately, real and existent. In pho-

netic spelling the learner pleasedly recognizes the truth of re-

lationship between letters and sounds, whereas in common
orthography he is painfully aware of the falseness of the pre-

tended relation. He is thus taught a life-lasting lesson of

truth or of falsehood in the very beginning of education.

Fourth, Simplicity and practicability. The scheme proposed

has the sufiicient recommendation of approval by the English

and American Philological Societies. As an instalment of

spelling-reform, it is entirely unobjectionable, and it will un-

doubtedly effect a large part of the advantages of a more pho-

netic system. Every change consists in reduction of the number
of letters used in spelling : consequently the plan is altogether

a simplification of the method of representation. We who can

use the old cumbrous orthography have nothing to learn in con-

nection with the new scheme: we have only to dispense with

superfluities.

Fifth, Ultimate perfectibility. A scientific scheme would

necessarily include new letters for unrepresented sounds. The
introduction of these is not contemplated in the present move-
ment, but is left to the action of those who will, under pho-

netic training, be more and more free from existing "ortho-

graphic" prejudices. The scheme indorsed by the philological

societies will facilitate the removal, in time, of all remaining

anomalies ; while it will not create diiBculties to stand in

the way of future improvements. What we do now within

the prescribed limits, will not require to be undone at any
time hereafter.

Sixth, Justice to the young. Children are condemned to a

positive wrong when they are unnecessarily subjected to a long

and severe task in order simply to acquire the use of the in-

strument of learning. The helplessness of the victims of this,

wrong should be one chief recommendation of such a measure of

redress as that which is now proposed. The time saved in

learning to read will be so much added to that for acquisition

of knowledge. Teachers and learners will be alike benefited

and elevated by the elimination of so much of mere drudgery,

and the addition of so much valuable opportunity for profitable

study. Brighter and more intelligent pupils will rise to higher

standards in the common schools, and every department of edu-

cation will participate in the advantages begun with learners,

of the ABC.
Such considerations as are here briefly presented should not

require the addition of a single word to induce all but those

predetermined against any change to favor the adoption in the-

public printing of the nation of the proposed scheme of

amended orthography.

A short time would suffice to test the influence of this ex-

ample on general practice. The conductors of the periodical

press will not be slow to adopt the changes if these shall be-

widely approved by the public. At the same time, adoption or

rejection will be equally voluntary. The old orthography will

remain as legible as it is now ; and the vast capital invested

in permanent literature will lose none of its present value.

I have spoken of this plan of amended spelling as only an in-

stalment of what is due to our language. To attempt more as

a beginning, might be impolitic ; to do less would be worth-

less.

The substance of the rules embraced in the recommendation

before you might be expressed in a single sentence; namely,

omit all silent and phonetically dispensable letters. This prin-

ciple would cover every change included in the twenty-four

rules.

I cannot refrain from adding that observance of these rules-

ought to have prevented such a manifest inconsistency as is

exhibited by the Spelling-Reform League in dropping m from the

combination ou in favour, harbour, valour; and dropping o

from the same combination, with the very same sound, in

nourish, journey, double. Every change should be a step in a

strictly phonetic direction, or it had better not be made. The

rule in the ' 'Report of the Pennsylvania Commission' ' (p. 36,

No. 7) is phonetically right: the League's concomitant to it

(p. 37, No. 1) is phonetically wrong. The limits prescribed

by the rules must be observed with exactness, or the latter can

no longer be called the rules indorsed by the philological so-

cieties. This action of the Spellig-Eeform League seems to

show the same principle at work which has frustrated all pre-

vious attempts at amended orthography: namely, prejudice in

favor of what is already in use. In a question between the

right and the wrong use of letters, such a consideration should

have no place.

This is not a subject respecting which enthusiastic advocacy

or passionate discussion can be roused. Those who are called

to act will be themselves unaffected by the result, for we have

passed the stage when the right use of letters was a trouble to

us. May we never reach the stage when the difficulties of

beginners shall cease to excite our sympathy and inspire our

efforts

!

Tlie one impediment to the changes which we seek to accom-

plish— and which reason, right feeling, and policy demand

—

is simply that of prejudice. We are accustomed to the pres-
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«nt aspect of words: they serve our purpose very well as they

are, and we are iuclined to deprecate any alteration, lest it

might give a foreign or a mutilated look to what is now familiar

and symmetrical to our eye. We should not think of ourselves

at all in this matter, hut think only of the helpless juvenile

throng who crowd into the places which we vacated years and

years ago. Simplify spelling for the sake of the little ones

•who must suffer from our neglect.

One other point calls for notice; namely, the moderate char-

acter of the present proposal. The full amount of change that

can result from this measure of simplified spelling is but a small

part of what is necessary to make the writing of our language

phonetic. We shall still have to use double letters for single

sounds in a large proportion of both vowels and consonants,

and to tolerate many irregularities in such compounds. In

fact, the utility of a purely phonetic initiatory method, such

as that of ''World-English," will be still almost as marked
as it is now.

Why, then, advocate this measvue? Because it is a step in

the right direction, and step by step is the best mode of mak-
ing progress. There is more to be done than can be effected by

one impulse, and improvements once commenced will be car-

ried farther and farther by succeeding generations. Our lan-

guage is apparently destined to spread over the world. It is

worthy of the most perfect vehicle of communication that skill

can devise. If we cannot complete the work, we can at least

help it on, and leave it one stage more advanced than we
found it.

Something must be done. Our spelling is a disgrace. Re-

sponsibility for its lawless condition attaches nowhere in par-

ticular, but rests everywhere. The burden of this responsi-

bility should be laid on some accountable official empowered to

consider and inaugurate improvements. In the absence of any
such delegated authority, the direct action of the representa-

tives of the people is invoked, not to- impose changes on the

unwilling or the indifferent, but only to exemplify, and by
example to invite adoption of the method of improvement
recommended by competent advisers.

Private efforts have already been most liberally devoted to

the work of amending orthograi^hy ; but no private efforts can

he made on the scale, or with the influence, of a measure

emanating from Congress. Besides, this work is peculiarly of

public and not of private benefit. It must be done by you, or

else it must remain unaccomplished.

HEALTH MATTERS.

The Bacteriology of Whooping-Cough.

At the third general meeting of Russian medical men at St.

Petersburg, Professor Afanasieff read an able and exhaustive

bacteriological essay on the subject of pertussis. At the sug-

gestion of Professor Afanasieff, who was anxious to verify his

results, Dr. Semtchenko took up the line to further investigate

the matter, especially in clinical regards. The conclusions

arrived at by the Kazan pasdiatrist, says the London Medical

Recorder, may be given thus: 1. Afanasieff' s bacterium is

actually specific, and hence fulh^ entitled to bear the name of

the hacilbis tvssis conndsivce ; 2. The micro-organism makes
its appearance in the sputum during the catarrhal stage, some-
where about the fourth day of the disease, but possibly still

earlier; 3. Subsequently its numerical strength increases, the

intensity of paroxysms keeping pace with the increase; 4. The
microbes disappear from the discharge, apparently somewhat
before a complete cessation of whoops (about the time when the

number of paroxysms sinks down to four or two per day) ; 5.

As soon as pertussis becomes complicated with catarrhal pneu-
monia, the bacilli in the patient's sputa show an enormous in-

crease in number ; 6. Altogether, the pertussis pneumonia seems
to be quite different from other varieties of pulmonary imflam-

mation; 7. The bacillus tiissis convulsivce presents a great im-
portance not only in etiological and diagnostic, but also in

prognostic regards; 8. As to the behavior of the microbe

toward antiseptic agents, its vitality is destroyed as soon as

the medium (jelly) contains corrosive sublimate in the propor-

tion of 1 to 60,000, or resorcin in that of 1 to 1,200, or phenol

in the same one, or hydrochlorate of quinine in that of 1 to

800. Drs. Afanasieff's and Semtchenko's researches were re-

peated (at lease partially) by Professor Tschamer (Wiener med.

Wochensch., No. 17, 1888) and Dr. E. C. Wendt of New York
(Medical News, June 2, 1888). On the whole, both of the

authors confirmed the statements made by the Russian observers.

Dr. Wendt, however, differs from Dr. Semtchenko in some more
or less subordinate points. Thus, he could not detect the pres-

ence of the bacilli in earlier stages of the affection; neither

was he able to notice any co-relation between the number of

paroxysms and that of the bacteria in the patient' s sputa

;

while, on the other hand, he found still the bacilli in the dis-

charge, even after a complete disappearance of whoops. In

conclusion. Professor Afanasieff draws attention to the several

points which demand further elaborate investigations. It is

necessary, he says, (1) to more closely examine the distribution

of the microbes in the respiratory mucous membrane, as well as

in broncho-pneumonic foci
; (2) to study the behavior of the

bacterium toward various coloring-matters (in order to discover

a characteristic differential test for the bacillus)
; (3) to study

the spore-formation (which is important, especially in prophy-

lactic regards)
; (4) to most carefully inquire into a clinical

bacteriology of the pertussis sputa from the beginning to the

end of the attack, and even during convalescence (which is

important for diagnostic, prognostic, and prophylactic pur-

poses) ; and (.5) to further study the behavior of the bacillus

toward all possible parasiticide agents (to possibly discover

some specific bactericidal substances, which discovery would
prove of untold value in regard to the therapeutics of the

infantile scourge in question)

.

Sea-Water and the Nutrition of Marine Animals.

Drs. Pouchet and Chabry have recently conducted some
experiments of great biological interest. They have reared

larval germs of sea-urchins in artificial sea-water and in sea-

water deprived of all or more or less of its lime, in order to

observe the influence of the composition of the water on the

development of the larvse. Normally a distinct skeleton should

develop. According to the British Medical Journal, it was
found, that, when the larvse were reared in sea-water deprived

of about nine-tenths of its lime, not even a rudimentary skele-

ton was developed. A very trifling diminution in the normal

amount of lime, effected by careful precipitation by chemical

re-agents, was found sufficient to interfere markedly with the

growth of the skeleton in the larvas: hence the medium in

which some marine germs of life exist would appear to act as a

nutritive agent as well as an atmosphere whence oxygen may
be obtained for respiration. The influence of the chemical

composition of the water in different seas probably determines

many differences in the anatomy of marine animals, but Drs.

Pouchet and Chabry admit that this question requires much
consideration. How far the embryo in the higher terrestrial

forms of life may receive nutrition direct from substances in

solution in the liquor amnii, as well as through the placental

circulation, is another question worth solving.

NOTES AND NEWS.

Professor C. S. Plumb of Knoxville, Tenn., has accepted the

position of vice-director of the Agricultural Experiment Station

of Purdue University, Lafayette, Ind., and after the 1st of April

next his address will be at the latter place.

— At a recent meeting of the Paris Geographical Society, as we
learn from Nature, an interesting lecture was delivered by Dr.

Hamy on the history of scientific missions in France under the

old monarchy. He commenced practically with the reign of

Francis I., and described many missions abroad, with purely

scientific aims, which are now either forgotten, or the results of

which have never been published. Thus, the apothecary to Henri

IV. went all over the globe in search of the peculiar products of

each country, especially medicinal and food plants ; still earlier.
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another explorer went to Brazil to study dyeing woods; and, in

the last century, Condamine, Dombey, Bougainville, and La
Perouse went on their well-known expeditions. The president,

Comte de Bisemont, mentioned tbattbeie were still in the archives

of the Ministry of Marine copies of the instructions given to

travellers and navigators in past centuries, and that these were
'• positively models of their kind, which could not be followed

too closely now." Professor Bureau, of the Museum of Natural

History in Paris, observed that a botanical collection made by

Paul Lucas in the reign of Louis XIV, still existed in the museum

;

and be referred especially to Tournefort, of the same period,

whom he described as the scientific traveller of former times who
perhaps most nearly approached moderns in his methods of ob-

servation: He was sent by the king on a botanical expedition

to the Levant, with very precise instructions, among others, to

collect and observe the plants mentioned by the ancients He
did not confine himself to this, but formed a complete herbarium,

which is still preserved at the museum, and is one of its treas-

ures. He was accompanied by an artist named Aubriet, who
brought back a large collection of colored sketches, which forms

an important part of the unrivalled collection in the library of the

museum.

— The 6fteentb session of the Sauveur College of Languages
%vill be held at the University of Vermont, Burlington, Vt., com-
mencing at 8 A.M. on Wednesday, July 9. and continuing six

weeks. The situation of Burlington on a hill which slopes down
to Lake Champlain, and the frequent fresh breezes, make the

climate in summer cool and healthful. It is a place of great

natural beauty, and the University of Vermont commands a most

beautiful view. Mansfield and Camel's Hump of the Green
Mountains, the noble range of the Adirondack?, and the lake

with its islands, form a picture which will delight all. The uni-

versity is a new and handsome building. It contains collections

in various departments of knowledge, and a valuable library. The
instruction of the college will include, for the adults, French,

German, Italian, Spanish, modern Greek, and Romance languages;

Latin and ancient Greek ; comparative grammar of the English

language and the formation of modern English ; English literature

and rhetoric. There will be each day, for the adults, seven hours

of French, seven of German, three of Latin, three of Greek, three

of Italian, tno of Spanish, one hour each of English literature and
rhetoric, comparative grammar of the English language, and the

formation of modern English; for the children, two hours of

French and two hours of German. The classes will meet every

day except Saturday, and the lessons will be given from 9 A.M. to

1 P.M., and from 4 P.M. to 5 P.M. Saturdays will be devoted to

recreation. Excursions will be arranged for, at moderate rates,

to Ausable Chasm, Mount Mansfield and Camel's Hump, Lake
George, Montreal, and other places of interest. Those who pur-

pose attending the College of Languages, or who know but little

of this summer school, are recommended to send for a copy of the

programme, which may be had at the bookstores of F. W. Chris-

tern, New York ; Carl Schoenhof , Boston, Mass. ; John Wanamaker,
Philadelphia, Penn. ; Robert Clarke & Co., Cincinnati, O. ; and
will be sent to applicants by Dr. A. N. van Daell, 28 Atherton

Street, Roxbury, Mass. ; Dr. William Bernhardt, City High School,

Washington, B.C.; Dr. James H. Dillard, Mary Institute, Wash-
ington University, St. Louis, Mo. ; or Dr. L. Sauveur, Copley

Terrace, Roxbury, Mass.

— The stay of some 306 natives from various French colonies,

etc., for about six months, in Paris last year, in connection with

the exhibition, was an interesting experiment in acclimatization.

According to Nature of March 6, owing to wise hygienic measures

(such as vaccination, good water-supply, isolation of closets, and
surveillance of food), these Annamites, Tonquinese, Senegalese,

etc., seem to have escaped most of the common endemic diseases.

According to the Semaine MMicale, they had no typhoid-fever,

scarlatina, or measles, though these were in Paris at the time.

Some 68 natives were attacked by mumps. The fatigues of a
voyage and the change of climate led to a recurrence of intermit-

tent fever, with grave symptons, in twenty cases. It was thought

at first to be typhoid fever of a severe type ; but the rapid and

durable efficacy of sulphate of quinine, given in doses of two to
three grams a day, proved the paludine nature of the disorder.

It is noteworthy that most illnesses of this population, especially

that just noticed, and those from cold, appeared during the first

part of the time, when the weather was mild ; while in the second
period, with unfavorable atmospheric conditions, the illness dimin-
ished, whether owing to precautions in the matter of dress and
food, or to more complete acclimatization. The negroes of Senegal
and the Gaboon seem to have been the greatest sufferers, while the-

Indo-Chinese race acclimatized the best.

— There are in Berlin 16 Gymnasia, — 5 government and 11

municipal Gymnasia. The government Oymnasia are those of

which the expenses are wholy or partly borne by the government.
In the 5 government Oymnasia there are 83 classes with 3,194
pupils; in the 16 others there are 165 classes with 5,b87 pupils.

There is one government Realgymnasium with 15 classes and 665-

pupils, and seven municipal Realgymnasia with 102 classes and
3,983 pupils. There are 3 Ober-realschulen and 5 higher burgher-

schools, all municipal. There are 7 high schools for girls, having
114 classes with 5,210 pupils. These 7 schools for girls, com-
pared with the 31 schools for boys, are altogether inadequate.

Private schools for girls have therefore sprung up in all parts of
the capital, but they are all subject to the inspection of the school

committee. There are more than 48 private high schools for girls,

with 11,493 pupils. As a bridge between the higher and the-

lower schools, there are the so-called Gemeindeschulen (municipal

schools). In these, pupils are specially prepared for the higher

schools, and some are directly connected with them They num-
ber 33, and contain 80 classes with 4.105 pupils. Besides these,

there are 15 private schools with 116 classes and 8,832 pupils,

mostly preparing for the higher schools. A few private elemen-
tary schools were kept going through the deficiency in the num-
ber of public schools. The municipality placed in them its surplus

school population and paid the fees. But the chief raison d'etre-

of these schools disapjjeared with the abolition of school fees and
the introduction of free elementary education. Their day is past,

and there will no longer be any complaints about the inefficiency

of the teaching given in them as compared with that in the public

schools. The present cry in Berlin is for more schools and smaller

classes. The latter complaint, indeed, is not confined to Berlin,

but is becoming general in all parts of the country The abnor-
mal growth of the capital since 1870 has rendered it very difficult

for the municipality to keep pace with the population and provide

enough schools. The number of classes in Berlin of overgrown
size has risen in the space of one year, 1888-89, from 55 to 106.

The cause of this is the thinning of the ranks of the elementary-

teachers through the low rate of salaries.

— A curious phenomenon is reported from Batoum, says Nature.

On Jan. 33, at 4 p.m., during a complete calm, the sea is said to

have suddenly receded from the shore, leaving it bare to a depth

of ten fathoms. The water of the port rushed out to sea, tearing

many of the ships from their anchorage, and causing a great

amount of damage. After a short time the sea assumed its usual

level.

— The Boston Manufacturers Mutual Fire Insurance Company
reports the causes of 206 fires occurring during 1889, as follows r

foreign matter in stock, 45; picker fires (unknown whether for-

eign matter or friction), 38; friction of stock, 17; hot journals,

17; spontaneous ignition of oily material, 15; spontaneous igni-

tion of dyes, 13; chafing of belt, 5; gas-jet, 5; kerosene lamp, 4;.

matches, 3; lightning, 8; steam pipes, 3; rocket, 1; sulphur

bleach, 1; electricity from belt, 1; overheated oven, 1; sparks

from r-roken machinerj', 7; sparks from chimney, 3; sparks from
cupola, 3; sparks from forge, 3; sparks from burning building,

1; sparks from locomotive, 1; sparks from boiler-setting, 1;

sparks from furnace, 1 : sparks from core-oven, 1 ; sparks from

card-grinder, 1; back draught, 3; derailed train, 1: various fires

in mill tenements. 3; suspected incendiary (two by insane per-

sons), 5; unknown, 18. The times of starting of the fires wereas-

follows : day, 151; night, 39; unknown (all extinguished with-

out claim), 16. The property was classified as follows: cotton-

miUs, 115; woollen- mills, 39; machine and metal works, 15;.
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hosiery- mills. 9; storage, 7; paper-mills, 5; bleach and d.ve works,

S: tenements, 3; jute factories, 2; rubber-works, 3; silk-mill, 1;

linen-miU, 1 ; cordage-works, 1; miscellaneous. 3. The processes

where the fires started were as follows: cotton-picker. 58; wool-

picl<er, 19: mules, i6; cotton-.irier. 7; wood-drier, 6; cotton-

card, 6: shafting, 6; spinning-frames. 4; fly-frames, 4; boiler-

house. 4; looms, 3; engine roo:n, -i; wool-card, 2; blacksmith. 2;

ofl3ce, 2; wheel-pit, 2; sulphur bleach, I: jute-card 1: rag sort-

ing, 1; brusliing-uiMchine, 1; core oven 1; wire dravving, 1;

japanning room, 1; wcol dyehouse, 1: slasher, 1; card-grinder, 1;

storage and miscellaneous, 52.

— Those who are interested in the subject of manna! and in-

dustrial education may like to read a pamphlet on " Manual Train-

ing in the Public Si-hools of Philadelphia," by James MacAlister,

superintendent of the city schools. It is issued by the New York

College for the Training of Teachers, and gives an account of the

courses in manual training and industrial art that have been in

operation for some years in certain of the Philadelphia schools.

These institutions, however, — the Industrial Art School and the

Manual Training School, — are special scho >ls, consisting of picked

volunteer students; so that their success or failure is no criterion

of the usefulness of manual training in the ordinary public schools.

Both the institutions ha^e had good success in their special Beld,

as such schools usually have had where they have been tried.

More recently kindergartens have been established in Philadel-

phia, with manual training as one of the features, but sufficient

time has not elapsed to show the effect* of their working. Sewing

has been introduced into the higher girls' schools, and with favor-

able results. Mr MacAlister's pamphlet will be of interest on

special points.

— In Bulletin Ko 4 of the Rhode Island Experiment Station,

the apiarist gives much information about bee-keeping, and re-

ports the work done in this department the first season. Quota-

tions from crop and other reports of the United States Agricul-

tural Department are given to show the importance of this industry

in the United States, while facts and figures from the Rhode
Island census for 1885 show its condition in that State. Old-

fashioned bee-keeping is compared with modern management, its

improved hives and better varieties of bees. The value of bees

as honey and wax producers is shown; and their greater value as

carriers of pollen from flower to flower, thus fertilizing and caus-

ing the fruit to set and mature, is considered, and many opmions

and facts presented. The desirabilit.v of the cross fertilization of

flowei's and the aid rendered by in>ects in this work is shown, as

well as the adaptabilit.v of the honey-bee to the flowers of the most

important fruit and vegetaVile crops dependent upon insect visits.

The question as to whether bees injure fruit is presented; the

opinion of the govemmem entomologist that they do not, and an

account of the careful experiments carried out under his direction

to settle the matter, are given. The views of Professors Packard

and Gray, as well as of prominent fruit-growers in Rhode I>land,

are also given. Attention is called to the decision of the Supreme
Court of Arkansas as to the unconstitutionality of prohibiting bee-

keeping; also to laws lately passed in Germany which give all land-

owners the privilege of keeping bees anywhere, promise protection

by civil right and law, as well as punish the destruction of bees by
poison or any other wa.^ by a fine of $150 or imprisonment for

one year. No one need refrain fmm keeping bees on account of

opposition due to ignorance, fear, jealousy, or the ill will of their

neighbors, though all reasonable precautions should be taken to

firevent accident An account of the work done at the station

during the limited time allowed for it is given. A yard of ten

colonies was established, and made as near as possible a model

working apiary. The desirable varieties of bees were procured, a

daily record taken of a hive on scales, a show of bees in glass hives

made at the county fair, and a collection of the different kinds of

hives, fixtures, etc., used by prominent American producers, and

designed as a permanent exhibit at the station, was commenced.
Sixteen colonies were prepared for winter, — tliree placed in the

cellar, and the rest packed in outer Cises on their summer stands.

Acknowledgments are made of hives and other articles donated;

and samples of different kinds of honey from different parts of the

country, as well as all articles of interest to bee-keepers, are

solicited, and voill be acknowledged in the bulletin. This work is

in charge of Samuel Cushman, and the address is Bee Department,

Experiment Station, Kingston, R.I.

— Tlie carbons in the new Westinghouse alternating-current

arc-lamps are flat, two inches wide, seven -sixteenths of an inch

thick, and eight inches and a half long. The upper and lower

carbons are the same size, and are consumed at the same rate.

One set of carbons is said to last forty-eight hours.

— A project is on foot to dig a ship-canal from a point opposite

Grand Island in Lake Superior to the northern extremity of

Green Bay in Lake Michigan, cutting across the narrowest part

of the long peninsula betiveen those two lakes. The proposed

canal is to be thirty six miles long, and would save two days and.

a half for steamers and five days for sailing-vessels that would

otherwise have to go around the peninsula.

—The report of the Bidston Observatory for the five years 1884-

88 is mainly composed of meteorological observations from

which it appears that the anemographs furnish very question-

able data. The velocity of the wind has been computed on the

assumption that the motion of the anemograph's cui)s is equal

to one- third that of the air. The anemograph's pressure-nlate

presents a surface of two superficial feet to the wind. Both

these anemographs are about 210 feet above the sea-level. The

investigations conducted by Sir G. Stokes tend to show that

the constant for the cups is not 3, but more probably 2.4; and

the experiments made by Dines establish the relation between

the velocity and the pressure of the wind to be P=V^ x . 0035,

though hitherto it has been considered to be P=V-x .005. On
Jan. 23, 1884, the pressure of wind recorded at Bidston was 70.3

pounds per square foot, and the velocity 78 miles per hour.

Other extraordinary pressures with accompanying velocities are

as follows: Oct. 20, 1884, 40.6 pounds and 64 miles; March

30, 1886, 41.9;;pounds and 62 miles; Dec. 9, 1886, 40.4 pounds

and 69 miles;'Feb. 3, 1887, 40.1 pounds and 66 miles; May 20,

1887, 65.2 pounds and 78 miles; Nov. 1, 1887, 40.0 pounds

and 57 miles; Jan. 36, 1888, 49.3 pounds and 74 miles; May
3, 1833, 44.4 pounds and 6G miles; Nov. 20, 1888, 49.0 pounds

and 71 miles. The five maximum pressures, about 40, aver-

aging 40.6, accompany consistently hourly velocities, averaging

64 miles. Now, if the constant for velocity must be reduced

from 3 to 3.4, this 64 becomes 51 miles. According to the

old formula, the pressure corresponding to 51 miles would be

13, and according to the new formula only 9 pounds, which

numbers are in startling contrast to 40.6. Conver.sely, accept-

ing 40.6 pounds, the velocity by the old formula would be 90,

and by the new formula 108, which figures are in startling

contrast to 64 miles. Hence, whichever way the data are con-

sidered, the results are eminently unsatisfactory. For a press-

ure of 70 pounds, the corresponding velocity would be 141 miles

per hour by the new formula. Only the highest pressures have

here been tested, but similar discrepancies prevail all through

the series of these anemological statistics. Assuming these

maxima pressures to be correct, then the given velocities axe

greatly in defect ; but as the factor 3 has been employed, which

is now considered to be one-fifth too great, the given velocities

are just as much too large: hence that which is already great

should be greater, — an absurdity which leads to the inference

that the instruments are unreliable. Tlie mean velocity per

hour is really given, whereas the absolute velocity, expressed

as rate per hour, of the most violent gusts, lasting perhaps

only a few seconds, is wanted. Engineering points out that it

seems too much of a stretch of confidence to accept the press-

ures as reliable, inasmuch as none so high have been obtained

anywhere else. The inference, therefore, must be that the

accuracy of the anemographs at Bidston is extremely doubtful,

and it becomes important to make these apparatus the subject

of critical investigation. Until this has been efficiently done,

no reliance whatever can be put upon their results, which is

very much to be regretted, as the data extend over a long series

of years, and if reliable, or could be made so, would be of the

utmost scientific value.
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The SAILOR as amateur engineer is not always a success.

' A naval court of inquiry has recently been in session which

has revealed some interesting phases of the amateurishness of

the "Yankee tar," and of his inclination at times to play the

jack at all trades without much regard to consequences affecting

either his own reputation or the efiSciency of his vessel. It

seems that the commander of a naval vessel, assuming him-

self to be possessed of the requisite professional knowledge,

took charge of the engineering of his ship, and "gave the

engineer permission' ' to make repairs only when he (the

skipper) saw fit. The chief engineer had been "ordered not to

use salt water in the boilers," had been "told that fresh water

would be used in boiler No. 3." The captain had told him
that ' 'salt water would not be used except at sea

; '

' but the

engineer, apparently thinking himself as well informed of the

principles and the customs of the case as was the captain,

actually did on one occasion fill a boiler with salt water when
in port, after some repairs had been made upon it, for the pur-

pose of testing it to ascertain if it was tight. He endeavored

to explain to the superior ofiicer, when called upon to defend

this practice, that it was for this purpose ; but the commander
promptly informed him that he cared nothing for his opinion,

and so "sat down upon" and "walked over" the junior officer

(figuratively speaking, if we understand aright) that the latter

We need not here concern ourselves with the ethics of the

case. The court of inquiry will probably establish the code for

the naval service, and we may presume that the dignity of the

amateur-engineer commander will be properly vindicated. No
subordinate officer will probably be allowed with impunity to

protest against being "treated like a pickpocket" by his senior,

whatever be the altitude of the latter on a scale which meas-

ures in terms of good sense, good manners, and good feeling,

such as becomes a ' 'gentleman and an officer.
'

' We may be

permitted to doubt, however, that the senior officer will be

called seriously to account for any lack of officerlike quality

which may manifest itself in his treatment of his juniors

—

unless the secretary of the navy. Gen. Tracy, who is himself

familiar with the accepted ethics of civil life, as well as with

the exactions of military "discipline,"' shall determine to act

in the matter. The line which separates the gentleman from

the officer is sometimes made so broad, in cases involving dis-

cipline and admonition of the junior by his senior, that the

latter fails to detect the fact that the two should be, and should

always remain, fairly coincident. We may perhaps be per-

mitted to mildly suggest, however, that the importation into

the navy of gentlemen, and the deportation of men of other

stripe, might apparently be carried on to considerable extent,

and with great advantage. The suggestion is with diffidence

respectfully submitted to the honorable secretary of the navy.

On the other aspects of the case, as involving a question of

chemistry applied to engineering, we may, we think, be per-

mitted to hold an opinion without asking leave of the very re-

spectable, but we think too decidedly amateurish, sailor on

horseback who mounts his hobby to such manifest discom-

fiture of those over whom he is by his commission enabled

to ride. If it should prove that the engineer in charge was so

grossly ignorant as to imagine that he might safely and con-

tinuously employ salt water in his boilers on a long cruise,

even though he had surface condensers, and was not aware

that the result would be the precipitation of sulphate of lime

in large quantity, to the utter demoralization of his coal-pile

and the injury of his furnaces, we should say that this officer

was right in treating him, not like a pickpocket, to he sure,

but with distinct severity. Even an amatfeur engineer should

know better than that; a commanding officer, if fit for his

place, should certainly know at least so much. If it should

prove that the engineer desired simply to test his boilers for the

purpose of detecting a leak, knowing that it requires a tem-

perature approximating 300° F. to cause precipitation of cal-

cium sulphate, we should consider him to be right in using it,

and the commander very ignorant, even for an amateur engi-

neer, not to know better than to interfere. There is a popular

feeling—which it will probably be very difficult for the aspirant

amateur to remove, notwithstanding his acknowledged and un-

questionable ability to become a jack at these several trades

which go to make a cruise successful — that the commander

is placed on board ship to direct its general operations ; and that

he is given a corps of engineers to attend to details, with

which they only are trusted, and with which, as experts,

they only can deal; while the amateur-engineer captain, like

the amateur-naval architect, even though the latter be the ablest

of lawyers, had best keep himself within those lines which

bound his own specialty, and play the amateur only in unim-

portant matters, in which no great interests are involved.
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BOOK-REVIEWS.

A Handhoolc of Engine and Boiler Trials, and of the Indicator

and Pmny Brake. By R. H Thurston. New York, Wiley.

8°. $5.

This work, being virtually the first of its kind, must of

necessity fill an important place in the literature of the steam-

engine; and the fact that Professor Thurston is the author is

suflicient g-uaranty that it may safely be accepted as a standard

of reference while present metliods of steam-engine and boiler

tests are in vogue. Engineers making tests of this kind have

hitherto been compelled to do so without any definite standard of

reference ; and no generally accepted criterion has been available

for the engineer who wished to record the results of engine or

boiler trials in an acceptable and permanent manner. The long-

existing want of such a criterion has led to a general concurrence

among engineei's that a system, i^rovisional though it may be, is

feasible, according to which both engines and steam-generators

may be satisfactorily tested. Tliis system, which is based upon

the wor^i of a committee of the American Society of Mechanical

Engineers, of their brother engineers in Germany, and of other

recognized experts and authorities, is admirably presented in

Professor Thurston's work.

This treatise presents, in a concise though clear and easily

understood form, those methods of trial of heat-engines which
have become standard ; exhibits the processes of their application

;

describes the best forms of apparatus in current use in conducting

the ti'ials and in securing the data sought; and illustrates the

uses and capabilities of these apparatus. It also presents ex-

amples of the reports made by distinguished engineers on impor-

tant woi'k of this character, and thus gives good examjjles of the

form of such reports, and of the data and results deduced from
them in the case of the better classes of machinery and appa-

ratus.

Tlie system of boiler trial described in this work is that pro-

posed by the committee of the American Society of Mechanical

Engineers, since become standard in this countiy, and to a great

extent abroad. It is complete and satisfactory, having been
found suflicient, so far, to meet every ordinary requirement.

A chapter is devoted to the steam-engine indicator, giving a

brief and simple account of that insti'ument and its capabilities,

as well as a description of the usual and best ways of handling

it, though no attempt has been made to elaborate to any great

extent the study of the diagram. Many forms of diagTam, how-
ever, are illustrated, and the st"udent is referred to special

treatises on the indicator for further information on the subject.

A description of the methods usually considered best and most
exact in the measurement and computation of the indicator dia-

gi'am is given in a separate chapter, as well as of the processes

leading to the more important of the results attainable by the

use of the instrument.

A series of valuable reports, written by able engineers as

models of data summaries and of conclusions derived from such

summaries, add to the completeness of the work. One example
in each of the more important classes of steam-engine is studied

in this manner, and any engineer, by a study of the series,

should be enabled to secure satisfactory results in making tests,

even though previously inexperienced in such work. An appen-
dix contains all needful constants and reference-tables, and an
abundance of illustrations adds much to the clearness and value

of the text.

The Origin of the Aryans. By Isaac Taylor. (Contemporary

Science Series). New York, Scribner. 12°. $1.35.

This is an able and interesting book, the object of which is

to give the latest results of the controversy concerning the

origin of the Aryan races. It opens with a chapter on the his-

tory of the subject, beginning with the assumption of the

philologists that the original home of the undivided Aryans
was in Central Asia, whence tlie various branches of the com-
mon family migrated to their present seats. This assumption
is easily shown to be baseless, and the old theory has now been

abandoned by the majority of archa;ologists. Moreover, it is

now generally held that the greater portion of the population

in the countries we now call Aryan really belongs to other

families of mankind, and that the widespread prevalence of the

Aryan languages is due to conquest by Aryan peoples. The
evidence of this is mainly anthropological, and its presentation

occupies a considerable portion of Mr. Taylor's book. He
repeats the various arguments that have been adduced to prove

that the original home of the Aryans was in Europe, which he

regards as conclusive. But the question then arises as to

which of the prehistoric i-aces of Europe is to be regarded as

the original Aryan stock. On so difficult and so unsettled a

question we shall not here offer any opinion, but will briefly

indicate the evidence and the arguments that have thus far

been adduced.

The skulls and other remains of the neolithic age point pretty

clearly to the fact that at that time the greater part of Europe

was peopled by four distinct races, — the Iberians in Spain,

Britain, and some other places; the Ligurians in central

France; the Celto-Slavio race in central Europe; and the

Teutons, or Scandinavians, in the north. Of these, the

Iberians seem to be related to the Hamites, and the Ligurians

to the Turanian family; so that, if the original home of

the Aryans was in Europe, the original Aryan race must

be either the Teutonic or the Celto-Slavic. Here, therefore,

is now the main point of contention, the German writers

generally upholding the claims of the Teutons, and the French

those of the Celts. The disjiute has been conducted with con-

siderable acrimony and with a rather unseemly exhibition of

national feeling on both sides, and is still unsettled. Mr.

Taylor inclines in favor of the Celts, but maintains a judicial

attitude, and avoids a decisive expression of opinion. He
presents the evidence on the whole subject, however, at con-

siderable length, and the clearness of his style makes it intel-

ligible to the reader. Those who wish to know the latest

views and arguments on the question will find his book useful.

Laboratory Manual of Experimental Physics. By Albert L.

Aeey. Syracuse, Bardeen. 24°. 75 cents.

The author of this book is a civil engineer by profession, and

at present is instructor in physics at the Rochester Free Academy.

The aim of the book is to describe such experiments as wiU lead

to quantitative work on the part of the student, and the author

lays considerable stress on the importance of bringing home to

the students the existence of a personal error in observations,

that within limits can be much reduced by using intelligence

and care. All simply illustrative experiments are omitted from

the book, the author believing, with most teachers in this field,

that such can be carried out to the best purpose on the lecture-

table.

It is needless to say that the experiments described can be per-

formed with apparatus of the simplest kind, most of it capable of

being home-made. Many of them are new, and are sure to be

suggestive to those engaged in teaching of this character.

Whether we approve of the alternate blank pages intended for

notes supplementing the text, we can hardly say; yet that these

notes will be well ente;ed by some is very true, and for such the

benefit of forming a habit of noting down points brought out at

the time of experimenting will be considerable.

Fort Ancient. By Waeeen K. Mooeehead, Cincinnati, Robert

Clarke & Co, $3,

Mr, Mooeehead and a competent staff of assistants spent

the season of 1889 in making a careful survey of Fort Ancient,

the renowned earthwork of Ohio, The results of his investiga-

tions have been published in the present volume, which is most

beautifully illustrated with excellent photo-engravings, which

greatly enhance its value. From his extended researches the

author draws the following inferences: Fort Ancient is a defen-

sive earthwork, used at times as a refuge by some large tribe

of Indians, and at times there was a large village situated

within its walls. The fields within the wall, especially in the

enclosure of the old fort, are cosrered with pottery fragments,

bones, arrow-heads, and flint chips. The ground has many
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burnt stones below the surface. There are traces of villages in

the country surrounding the fort. The author expresses bis

conviction that the fort possesses nothing of a religious nature.

A pavement vphich has been found inside may have been

used as a place for the war-dances or councils of the tribes

assembled in the fort. The author believes that these tribes

were in advance of the Shawnees, the Delawares, and others

who occupied the territory in 1787. But they did not know
the art of smelting, though they used hammered copper and

galena. In concluding, the author calls attention to the

similarity of the arts of the Mandans and the tribes who in-

habited Fort Ancient, and expresses the opinion that they may
have been the builders of the works. The book proves to be the

result of a very careful and detailed investigation, for which

ethnologists will be thankful to the author, even should his

theories not find general acceptance. The endeavor, which

appears throughout the book, to represent the finds and the

methods in which they have been obtained as clearly as pos-

sible, which is supported by the excellent illustrations accom-

panying the descriptions, gives the work value aside from all

theoretical considerations.

Railroad Engineers' Field-Book and Explorers' Guide. By H. C.

Godwin. New York, Wiley. 16°.

To the many railroad engineers who do not consider themselves

expert mathematicians this field-book will prove of exceptional

value. It contains, in small compass, every thing that can rea-

sonably be sought for in a book of the kind, intended solely for

use in the field; leaving those things which pertain to exti-eme

accuracy, and which may be rarely needed, for a supplementary

or complementary volume, which may be assigned a place with

the camp equipage. The idea which prompted the preparation of

the volume is good, and we think it has been well worked out.

The author has avoided as much as possible the intricacies of

mathematics, and at the same time has produced a work of more
general application than might have been expected by engineers

familiar with books of its kind.

The book is divided into four principal parts, the first dealing

with railroad location, the second witli railroad construction, the

third with reconnaissance and exploratory surveys. The fourth

is devoted to general information of a miscellaneous but no less

useful nature. To these are added an appendix and a set of

tables. The book is will adaj)ted to the use of railroad engineers

engaged on location and construction work, as well as to the use

of the explorer in making exploratory surveys.

AMONG THE PUBLISHERS.

Readers of all classes, young and old. will be glad to know
that the Scribners are issuing a new book by Mrs. Frances Hodgson
Burnett. It will be entitled " Little Saint Elizabeth, and Other

Stories," and is an attractive picture of child-nature.

— The second volume of Donald G. Mitchell's latest work,
' English Lands, Letters, etc.," will soon be published by the

Scribners. It will contain the author's talks about historical and

literary England from the time of Elizabeth to Queen Anne,
Shakspeare being the first, and Swift the last, personage of impor-

tance who passes under review.

— A timely article is "Stanley's Emin Pasha Expedition" in

LippincotVs for April. A concise biographical account of Emin
Pacha is given, and also the reason of Stanley's exioedition, with

other information.

— Mr. Marston, of the London publishing-house of Sampson
Low, Marston, & Co., wrote recently from Cairo, where he was
in company with Mr. Henry M. Stanley, "Mr. Stanley is devoting

absolutely the whole of his time, from early in the morning (some-

times as early as 6 o'clock) till late at night, in writing his great

book. I have read a good part of the text, and I think I may say,

without being accused of puffing, that it is profoundly interesting.

I am happy to add that Mr. Stanley was well pleased to learn

from me that I had completed satisfactory arrangements for si-

multaneous publication in France by Messrs. HachettP & Co., in

America by Messrs. Scrilmer's Sons, in Germany by Mr. Brock-

haus, in Spain by Espara & Co., in Italy by Messrs. Treves, and
in Scandinavia by Mr. Mailings."

— There is an article on " Egypt at Home," by Rev. Dr. W. C.

Winslow, vice president of the Egypt Exploration Fund, in the

April number of the New England Magazine. It is an account of

the Egyptian coUeclion in the Boston Museum of Fine Arts, the-

most important Egyptian collection in America, and is illustrated.

The number will also contain a full page portrait of Miss Edwards,

from a recent photograph by Sarony, with an article upon her
work by Mrs. Sallie Joy White, and several facsimiles of passages

from her letters and manuscripts.

— To Shakspeare students the plan and scope of Dr. Furness's

"Variorum Shakspeare" are known, as are the pains, judgment,

and critical faculty expended upon them. Each play as it appears

brings into one focus all the wealth of a great Shakspearian.

library, so arrange'! as to be immediately accessible. "As You
Like It," the eighth volume of this splendid edition, will be pub-

lished by J. B. Lippincott Company on April 25 The volumes

previously issued are " Romeo and Juliet, ' "Hamlet" (two vol-

umes), " Macbeth," "King Lear." "Othello," and -'The Merchant

of Venice."

—The publishers of the h'leetrical H^oWd have secured the ser-

vices of Dr. Louis Bell, who will in future have editorial control

of that enterprising journal. T. C. Martin and Joseph Wetzler,

who have heretofore edited the Electrical World, have taken

editorial charge of the Electrical Engineer, and that well-known

paper will henceforth appear as a weekly.

— Civil-service reform has a champion in Mr. Oliver T. Mor-

ton, who, in a paper called "Some Popular Objections to Civil-

Service Reform," which appears in the Atlantic for April, is not

afraid to say that the spoils system "is at war with equality,

freedom, justice, and a wise economy, and is already a doomed
thing fighting extinction. Its establishment was in no sense a

popular revolution, but was the work of a self-willed man of

stubborn and tyrannical nature, who had enemies to punish and

debts to pay." This certainly strikes no uncertain note. The
article is divided into sections, each one of which is headed by a

paragraph which embodies some objection to the movement.

— The April issue of the Quarterly Journal of Economics, pub-

lished for Harvard University, will contain articles by President

Francis A. Walker on ••Protection and Protectionism," m v^hicb

arguments for and against protection are temperately discussed ;

by Professor Taussig of Harvard, on the " Silver Situation, its

History and its Dangers ;" E. C. Gonner of Liverpool, Eng., on
" Ricardo and his Critics;" F. B. Hawley of New York, on

"Profits and the Residual Theory;" N. Matthews, jun., of

Boston, on the " Taxation of Mortgages in Massachusetts."

There will also be notes and memoranda on the law against

socialists in Germany, on recent works on finance and political

economy, and the usual bibliography.

— Of the contents of Outing for April, we note " Signaling for

Antelope on the Staked Plains,"' by William H. Johnston, jun.;

" Wheel and Camera in Normandy," by J. W. Fosdick; " Melton

Mowbray ; or. Fox Hunting in the Shires,'" by " Merlin; " " Some
Defeats in Tennis," by D. C. Robertson; "Tennis Scores," by
William Strunt, jun.; "Bowling for Women," by Margaret Bis-

land; and "Yacht Racing in Great Britain," by F. C. Surai-

chrast.

^ The wide-felt interest in the present discussion of the re-

vision of the Westminster Confession of Faith has manifested

itself in a steadily increasing demand for the recent publications

relating to the suliject. The Scribners have brought out a third

edition of Dr. Briggs"s •'Whither?" and the pamphlets entitled!

" Biblical History," and "Whither? O, Whither?" by Dr. McCosh

;

also a new edition of Dr. Schaff's "Creed Revision," with an ap-

pendix containing a report of the discussion in the Presbytery of

New York. The same publishers are issuing a new contribution

to the subject by Dr. Shedd. entitled " The Proposed Revision of

the Westminster Standards."
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— The Scribners will publish immeiliately a small book by

George W. Cable, entitled "The Negro Question," containing the

address delivered by the author on Washington's Birthday before

the Massachusetts Club in reply to the memorable speech by the

late Henry W. Grady ; also several open letters by Mr. Cable on

this subject,

— The Scribners will issue shortly the first of a series of inter-

esting memoirs of "Three Famous Fi-ench Women," translated

from the French of M, Imbert de Saint-Amand, by T. S, Perry.

The subject of the first volume will be the Empress Josephine,

and will be entitUd "The Wile of the First Consul," Other

works will follow on Marie Antoinette and (he Empress Marie

Louise.

LETTERS TO THE EDITOR,

Means of increasing the Accuracy of locating Vessels at Sea,

In looking over some meagre accounts of the recent meeting

of the International Maritime Congress, I failed to find any

mention of a very important branch of navigation to which

my attention was attracted some years ago, I refer to the

question of the present accuracy of the instruments for deter-

mining the position of a ship at sea, and the steps that must be

taken in order to improve this accuracy. The reasons that make
this an important matter are so obvious that it is not neces-

sary to catalogue them. I need only say that in approaching

any coasts, dangerous reefs, shallow waters, and, in the case

of sailing-vessels, the paths regularly frequented, by steamers,

it is of the greatest importance to be able to locate the ship's

position with all the accuracy attainable.

In 1881 Profefsor W. A. Rogers, the eminent American as-

tronomer and physicist, read a paper before the Naval Institute

at Annapolis, published in the "Proceedings" of the institute,

bearing the title "The Co-efHcient of Safety in Navigation."

This paper is spoken of by Commander P. F. Harrington,^

U.S.N. , as being "remarkable for the extent and thoroughness

of its investigations, and valuable in the application of its re-

sults to the practice of navigation. , . . Its ijractical conclu-

sion and warning ought to be impressed upon every man who is

permitted to lay a vessel course,"

In this paper Professor Rogers shows the various errors which

enter into the determination of a ship's location at sea; and

he determines, finally, an average error and a possible error of

position from a large number of observations, as shown by logs

of vessels in various quarters of the globe. Upon his inquir-

ing of a number of sea-captains as to the limits within which

a ship's place can be ordinarily determined, most of them said

a mile was the limit, some few said half a mile, and only one

man gave so high an estimate as five miles.

The chief sources of error seem to be those pertaining to the

compass, chronometer, and sextant. For the compass. Professor

Rogers does not come to any very definite conclusion; at least,

no numerical estimates of error are made,

A discussion of the rates of a large number of chronometers

shows, that, for a chronometer of average excellence, at the end

of twenty days an average error of 3.6 miles must be expected,

and an error of 11,5 miles must be looked out for. The error

of the chronometer increases with the time occupied in the voy-

age; and a discussion of the errors of one hundred chronometers

by Mr. Hartnup of Liverpool (and probably no more capable

man has ever examined into the matter) showed that at the

end of a voyage of twelve months the error in one of the ship's

positions was .524 miles. Another extreme instance cited is

the case of Lord Anson's voyage around Cape Horn, in which

one ship "actually made land on the wrong side of the con-

tinent, the error of position being over 600 miles."

For the sextant observations it is difficult to determine the

limit of accuracy; but "the average error of a single observa-

tion at sea is not far from 3 miles, and the average co-efiScient
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by which this number must be multiplied in order to provide

for every contingency of danger is 3.5."

Having called attention to the accuracy, or rather the inac-

curacy, with which a ship's position is found at sea, I wish to

make a few suggestions which have occurred to me in the

course of my professional work, and which ought, perhaps, to

be considered by marine authorities.

In each of our large seacoast cities the Maritime Exchange is

the principal place where ship-masters, ship-owners, shippers,

marine underwriters, and other men interested in ocean com-
merce, meet for the purpose of arranging matters connected

with the transportation by sea, and it is through these ex-

changes that the plan I have to propose could be most readily

carried out.

"What I have to propose is this: that there should be an

enforced frequent inspection of the instruments used by ships'

officers in determining the positions of vessels at sea.' "Whether

it would be necessary to have a law enacted by legislation, or

whether the marine insurance companies would demand such

an inspection before issuing policies, or whether the Maritime

Exchanges would take up such a work on their account, I can-

not more than surmise. I think likely that the former would
be necessary ; but, as the details of the work would be about

the same in any case, I have assumed that the members of the

•exchanges would be willing to carry on the work without any
* 'pressure' ' from outside.

Let, then, the maritime exchanges of each port adopt a rule

i;hat the sextants, compasses, and chronometers of all vessels

with which the exchange has dealings shall be inspected every

three months, or every six months, or at the close of each

voyage, or whatever length of time may be considered

sufficient. Let each exchange request the secretary of the navy
to assign to duty at its port a sufficient number of officers and

men to carry out this inspection. That this last is possible,

is shown by the fact that for some years officers of the navy
liave been assigned to duty at several of these exchanges for

the purpose of collecting observations made on shipboard

(the United States Signal Service was also represented there

in connection with meteorological matters) . Probably one

lieutenant and two subordinate officers would be sufficient to

do all the work necessary for the port of New York. As to the

details of such a work as is proposed, there is only space to

mention enough to show the necessity of it, and to show its

firacticability.

Upon the master of a ship reporting his arrival at the

exchange, let the naval officer at once take steps to inform

himself of the condition of the sextant, chronometer,'^and com-
passes carried by the vessel.

The sextant is very easily thrown out of adjustment; and,

the errors being determined with great difficulty without

proper apparatus, they are usually left for the maker to

re-adjust. The result is, that in many cases a sextant is used

until it is found to be utterly worthless, and then only is it

taken to be repaired.

Let each ship-master be required to show a certificate of

examination of his sextant; this to hold good for a stated

time, and to be furnished free of charge by the exchange. It

would not be such a laborious task as it may seem, to examine
the sextants; for, if a Neumayer sextant stand (a description

is given in the "Archiv" of the Deutsche Seewarte, Jahrgang

I. 1878, p. 16) be mounted in a convenient place, it would
take the operator but a few minutes to detect the errors in

adjustment of a sextant placed thereon, and he could even

undertake any minor re-adjustment; but for any serious fault

in the instrument it would have to be corrected by an instru-

ment-maker.

The sextants belong to what are known as constant instru-

ments, and may keep unchanged for a long time ; but chronom-

eters are variable instruments, and have to be compared with a

standard as frequently as possible. This difference in the

instruments is so easily and generally recognized, that, while

» This proposal is by no means a Dew one, but some points wliich I shall

jnention in connection with it I have not seen mentioned before.

the sextants are so seldom inspected, the chronometers, on the

other hand, have been taken to chronometer-shops at the end
of each voyage, no matter bow short, to have the rate of

change determined, and to have the error noted just before the

departure on the next voyage. I say "have been," because,

much to my astonishment, the leading chronometer-maker of

Boston informed me some years ago, and shortly after the

Boston time-ball had been established, that this time-ball had
about ruined the chronometer-rating business, and that most of

the ship-masters (especially those of foreign vessels) rated the

chronometer on shipboard by observing the fall of the time-ball

at noon of each day. As these time-balls have now been estab-

lished in the principal ports all over the world, it is safe to

conclude that this change in the methods of rating chronom-
eters is universal. I consider that this is a step backward in

the progress of maritime science, and that there is much less

security against navigators getting out of their "reckoning"
than existed before this change of method took place. I will

state briefly my reasons for thinking this.

1. A chronometer needs frequent inspection by an expert

chronometer-repairer in order to see that all parts of the instru-

ment are in good order. By the old method this could be done

every voyage when the chronometer was being rated ; but now
it is probable, that, in cases where a time-ball can be observed,

these instruments will not be submitted to the repairer until

after experience has shown it to be in a decidedly bad condition.

3. A chronometer cannot possibly be rated as accurately by

observations of a time-ball as by the means employed in the

regular chronometer-shops. In the former case, observations

cannot be made on days with rain or fog; it is quite probable

that the same person will not be able to make the comparison

for the whole succession of days, and a personal difference of

half a second or more may occur between two observers ; the

error in observing the drop of a time-ball is probably not less

than half a second, and many observers would not get the time

closer than a second; the time-ball is usually dropped only once

daily, so that any error in observing it cannot be detected;

the observer on shipboard can have no idea of the errors and

the daily changes in the standard clock by means of which the

ball is dropped, and must rely implicitly on the accuracy of

this signal during spells of cloudy weather, when, as well

known, the standard clocks of the best astronomical observa-

tories may be some seconds in error ; and if the ship is in port

only a brief time, and the chronometer rating should occur

during a week when no observations can be made at the

observatory, the probability is that a very erroneous rate would

be assigned to the chronometer, for use during the coming

voyage.

3. In the chronometer-shops the electric time-signals are

received from the observatory or standard clock at regular

intervals, usually every second or two seconds or minute. The

signals are received daily, and comparisons can be made with-

out regard to the weather, so far as distinguishing the signal

is concerned. The chronometer comparisons are made by

means of a ' 'hack' ' chronometer, which has been accurately

compared with the time-signal, and are made by some one per-

son. A skilled man can compare two chronometers without

having an error of more than one-tenth of a second, and the

comparison can be made several times a day if it is desirable;

and this is an important matter if the ship is to be in port

only a few days. During cloudy weather, when it is impossible

to make astronomical observations, and it sometimes happens

that a whole week will pass without an observation being

made, it is possible for the chronometer-maker, who usually

has on hand a large number of first-class time-keepers, to

keep his own standard clock nearer to the true time than that

given by the observatory clock, because he relies on the

average results given by a large number of time -pieces, while

an observatory seldom has more than two. In this case the

chronometer-shop rating of a ship's chronometer is much more

accui-ate than that by means of a time-ball. Accidental errors

in the standard clock-signals due to occasional mistakes made

by the astronomer can be detected (if they are large) by the
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chroDometer-maker, but the navigator rating his own chronom-

eter is easily misled by them.

4. There is still a point to which I wish to make a brief

reference ; viz. , the absolute accuracy of time-singals in

general ; for this question is one of great importance in rating

chronometers. The best data that have yet been obtained for

determining this question are the series of daily comparisons of

time-signals of the Naval Observatory at Washington, the Cam-
bridge (Mass.) Observatory, and the Allegheny (Penn.)

Observatory; this having been done for some years by Mr.

James Hamblett of the Gold and Stock Exchange of New York
City, in order to regulate the standard clock which furnishes

New York with accurate time. The comparisons frequently

show differences of two and three seconds between the observa-

tory standard clocks, and I believe instances are not wanting

in which the amounts reached even five seconds.

Recognizing that these comparisons could not, perhaps, lay

claim to the greatest accuracy attainable, an elaborate plan

was matured some years ago by which the United States Signal

Service should make a daily comparison of the time-signals of

a dozen of our principal observatories, and thus find out with

certainty the accuracy attainable by a single observatory,

and to inquire into the desirability of the permanent organi-

zation of a sort of clearing-house system of time distribution,

by means of which a very accurate time-signal could be dis-

tributed over the whole country, no matter what the weather

might be. For various reasons this plan was not carried out,

but its execution is still very much to be desired.

Taking into account the just mentioned facts, and others

which might be given, I think that a careful inspection of the

ships' chronometers and their rates should be made as fre-

quently as may be found possible. The exact form of this

inspection, which might be undertaken by the exchanges, and

the best method of securing the greatest accuracy in rating

ships' chronometers, cannot be discussed here.

Concerning the compasses on shipboard, I will only say, as

has been frequently urged, that they should be examined and

tested at every opportunity. The possible errors of the com-

pass have been thoroughly studied, and those existing can be

accurately determined; but the subject is too technical to be

explained in a few words. Frank Waldo.
CincinDati, O., March, 1890.

Storage-Batteries.

Many a person who has experimented with secondary batteries

has become convinced, as I have, that the Plante form of battery

was superior, especially as regards durability, to any of the vari-

ous batteries in which the ' 'active material' ' is applied in the

form of paste. Realizing that this superiority was mainly due

to the relation of the molecules of the active material with each

other, and also their relation with those of the support part of

the electi-ode, I was led to make exjjeriments, the outcome of

which was a storage-battery, which I have patented. For the

sake of illusti-ating how the Plante form of battery is superior to

the pasted forms, I will suppose that a piece of wood represents

the support of the pasted plates, and that sawdust represents the

oxide which is to be applied to the support part of the electrode

in the form of a jpaste. The sawdust may be mixed with this,

that, or the other liquid, and made to adhere to the wood, to a

greater or more likely to a lesser extent. I immerse this wood
electrode, if I may be allowed to call it such, in sulphuric acid

:

the sawdust will fall off in a comparatively short time, leaving

the wood support to a more gradual destruction. If the surface

of wood could be changed in some way so that it would resemble

sawdust, and yet in such a way that the molecules of this

changed surface preserve to a considerable extent their original

relation with each other (that is to say, their original atti'action

for each other) , and at the same time preserve their attraction

for the molecules of the unaltered portion, we would then have

a wood electrode (I apologize for the term) which would resem-

ble the lead electrode of Plante. Almost invariably, when the

pasted electrodes peel, they do so, not from the surface of the

' 'active layer,
'

' but from the surface of the support metal. I

have experimented with but one Plante battery, which, by
the way, was the fii-st storage-battery that I ever made. This

battery was charged to its greatest possible capacity many times,

and also discharged suddenly, but the active layer has not peeled

from the non-oxidized portion of the lead plate. There has been
at times a falling of fine particles of peroxide, but no peeling

such as you get in pasted batteries.

The sooner storage electricians recognize that the gi'eater the-

attraction of the molecules of a secondary electrode for each
other, the more durable will the electrode be, the better for all

concerned. Just as soon as storage electricians recognize the fact

that the quality of a storage-battery is to be judged, not by the

amount of peroxide the electrodes contain, but by the degree of

attraction which exists between the molecules of the active layer,

their experiments will be more fruitful, and the pasted plates of

to-day will be no more. The problem is not how to store

oxygen, but how to increase the alSnity of each molecule of an
oxide for its neighbor. Hoping that these remarks will set the

readers of Science a-thinking, and that they may have some
weight towards convincing them that all that is necessary in a

good storage-cell is molecular affinity, I close my communication
with great faith in the future of storage electricity.

N. B. Aldeich.
Fall River, Mass., March 18.

INDUSTRIAL NOTES.

Buffalo Blacksmith's Forge.

Few progressive blacksmiths or metal-workers who look into

the matter fail to acknowledge the superiority of the modern
portable forge over the bellows and stationary blast-forge. By

A NEW BLACKSMITH'S PORTABLE FORGE.

the use of an improved portable forge, heat is produced more

quickly and with less labor and cost. The portable forge also

takes less space, while, so far as durability and reliability are

concerned, a comparison between the two is much to the dis-

advantage of the old style. The first co.st of the brick forge is

greater, and subsequent repairs and occasional movings make a

considerable item of expense, while repairs are seldom required

on an improved portable forge; and it may be moved from one

part of the shop to another with little ti'ouble.
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In the aocompan.'siag engraving is shown the latest pattern of

improved portable blacksmith forge, made by the Buffalo Forge

Company. The disliaguishing features of this forge are, easy

Jever and swivel movemeats; steady powerful blast for heavy
work, and even, light blast for light work ; no dead centre to

overcome in starting ; all of which are important factors in the

successful working of a forge. The bearings, which are of har-

dened steel and of more than ordinary length, deserve comment
also. By referring to the illustration, which shows the No.

size, it will be seen that the forge has a large fan-case, 14 inches

in diameter, which affords a maximum blast with a minimum
^expenditure of power. A point of iuiportance is that the blast

continues some little time after a stroke is made, sufficient to

.allow the operator to work upon the iron quite a while before it

ceases.

This forge is also arranged for belt attachment, for general use

in large shops where power is used. When run by belt, a cut-off

for the blast is provided, which permits of the fire bemg regulated

to any required degree.

The armature is thoroughly insulated, and can be removed
very quickly if necessary. The brushes, being at the top, can

The A. B. C. Electric Motor.

One of the latest additions to the long list of small electric

motors now in the market is shown in Fig. 1. It is made by

the A. B. C. Motor Company of this city, and embodies some
•of the ideas of Mr. Brown of that company.

The A. B. C. motor is designed so as to obtain, with a small

expenditure of current, a maximum amount of magnetism, and
to produce a machine that will do its work at a high rate of

efficiency over a wide range of power, and at a moderate and
constant speed under all loads. The field-magnets are lami-

nated, permitting the use of sheet iron, a form in which soft,

pure iron can be obtained of uniform quality. The several

laminated sections, as shown in Fig. 2, are bound together,

not by means of bolts passing through them in the usual man-
ner, but by an arrangement of rods fitting into the notches

«hown, which are formed by the die in the outer edges of the

plates. By means of this construction any irregularity caused

by inexactness in the separate punching of holes is rendered

impossible. The field-magnet has but one coil, and conse-

quently no yoke is necessary in its construction. The field-

magnet is ample in cross-section, and as short as possible, the

entire space between the limbs being filled by the coil and the

armature. This form of construction gives a magnetic circuit

of very low resistance.

also be readily inspected; and, the armature being elevated, it

is not necessary to place the motor on a special base when re-

quired for fan purposes. The mechanical construction of the

motor throughout has been carefully attended to, and all the

details of the motor have been well worked out.
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A Hew Method of Treating Disease.

HOSPITAL REMEDIES.

What are they ? Tliere is a new departure in

tlie treatment of disease. It consists in the

collection of the specifics used by noted special-

ists ofEiirope and America, and bringing tliem

within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indigestion, stomach and liver troubles only,

was obtained and prepared. The treatment of

other physicians celebrated for curing catarrh

was procured, and so on till these incomparable

cures now include disease of the lungs, kidneys,

female weakness, rheumatism and nervous de-

bility.

This new method of " one remedy for one

disease " must appeal to the common sense of

all sufferers, many of whom have experienced

the ill effects, and thoroughly realize the ab-

surdity of the claims of Patent Medicines which
are guaranteed to cure every ill out of a single

bottle, and the use of which, as statistics prove.
has I uined more stomachs than alcohol. A cir-

cular describing these new remedies is sent free

on receipt of stamp to pay postage by Hospital
Remedy Company, Toronto, Canada, sole pro-
prietors.
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has two large porches, and is a popular aud practi-
cal working design, having been built several times
for its estimated cost.
No matter what styl^? of a house you may intend to

build, it will pay you to have this book.
We will send this Atlas, postpaid, on receipt of

price, SI—N. D. C. Hodges, 47 Lafayette Place, New
York.

I
opportunity. Ceo. A. Scott, 842 iSruudwuy/ N. Y,
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CALENDAE OF SOCIETIES.

Anthropological Society, Washington.

Marcli 18.—Henry Lee Reynolds, Cad-

doan Migrations ArchaBologically Consid-

«red: L. R. Klemm, Has Every One a Nat-

uralCalling? W. J. Hoffman, Mythology
of the Menomini Indians.

Biological Society, Washington.

March 23.—D. "W. Prentiss, Change in

the Color of Human Hair ; Change in the

Color of Plumage in Birds, and in the Fur
of Mammals (with specimens) ; G. Brown
Goode, The Colors of Fishes ; C. V. Riley,

The Colors of lusecta.

New York Academy of Sciences.

March 34.—W. W. Newell, The Study of

Folk-Lore.
March 31.—C. F. Chandler, Volts and

Amperes, and What they Mean.

OATARKH.
Catarrhal Deafness—Hay Fever.

NEW HOME

Exchanges.

Sufferers are not generally aware that these

diseases are contagious, or that they are due to

the presence of living parasites in the lining

membrane of the no~e and eustachian lubes.

Microscopic research, however, has proved this

to be a fact, and the result of this discovery is

that a simple remedy has been formulated where-

by catarrh, catarrhal deafness and hay fever are

permanently cured in from one to three simple

applications made at home by the patient once

in two weeks.

N.B.—This treatment is not a snuff or an

ointment ; both have been discarded by repu-

table physicians as injurious. A pamphlet ex-

plaining this new treatment is sent free on

receipt of stamp to pay postage, by A. H. Dix-

on & Son, 337 and 339 West King Street.

Toronto, Canada.— Christian Advocate.

Sufferers from Catarrhal troubles should care-

fully read the above.

Wants.

Anv person seeking a position /or which he is qttati-

fied by his scientific attainments^ or anyperson St eking
some one to fill a position of this character^ be it that
0/ a teacher 0/science., chemist, draughtsman, or what
not. may have the * Want^ inserted nnder this head
FREE OF COST, if he Satisfies the publisher 0/ the suit-

able character of his application. A nyperson seeking
information on any scientific question, the address of
any scientific man. or ivho can in any way use this col-

umn for a purpose consonant with the nature of the
paper, is cordially invited to do so.

AMETALLUEGICAL CHEMIST desires an engage-
ment with a steel works, iron works, or blast

furnace Has had nine years' experience in all

branches of steel and iron work, and can furnish
highest references and testimonials from former
employers Address CHEMIST, 4,4i0 Chestnut St.,

Philadelphia, Pa.

A WILLIAMS SENIOR who has had two and one-
half years^ work in cbemical laboratory, and

one year in a biological laboratory, desires position
as teacher of natural science and lesser mathe-
matics, desires a position as instructor in these
branches, or as assistant to some chemist. Refer-
ences as to ability and character. E. E. Towne, Box
74, Williamstown, Mass.

[Free of charge to all, if ofsatisfactory character.

Address N, D. C. Hodges, 47 Lafayette Place, New
York.l

To correspond with colleges, seminaries and other

iichools where cabinets of fossils and minerals are being
<:ollecte(l. I have an extensive private collection of

fossils from every geological period, and minerals illus-

trating the common and many of the rare forms. This
collection is in duplicate, and the duplicates are for ex-

change or sale. P'.very thing is scientitically classified.

W. A. Bronnell, professor of geology, 905 Univer.sity

Ave., Syracuse, N.Y.

I have a number of duplicates of microscopic slides,

mostly botanical, which I would like to exchange for

others not now in my collection. Send list of what you
have to exchange and get my list. S. R. Thompson,
New Wilmington, Pa.

Corresp ndence and exchanges solicited with persons
interested in the study of American and Mexican an-

tiquities. L. W. Guockel, 36 El.ii St., New Haven, Conn

I wish to exchange or purchase well-fixed or hardened
vertebrate embryos for sectioning. Desire specially rep-

tilian embryos, but will be glad to secure any material
that 1 do not possess. Thomas G. Lee, M.D., Histo-
logical Laboratory, Yale University, New Haven, Conn.

Wanted—Books and journals, American or foreign.

relating 10 Photography—exchange or purchase. C. W,
Canfield, 1.321 Broadway, New York.

Wanted.—Marine univalves of the west coast, from U.
S. line southward, and from Pacific Islands, offered; ex-

change from a general collection. — F. C. Browne, Fram-
ingham, Mass., Box 50.

D. E. WiUard, Curator of the Museum, Albion Acad-
emy, Albion. Wis , will answer all his correspondence as

soon as possible. Sickness and death in the family, with
many other matters, have prevented his answering as
promptly as he should have done.

1 will give 100 good arrow heads for a fine pair of wild

cattle horns at le,ist two feet long. If you have shorter

or other horns write me, and also how many arrow heads
you want for iheni. 1 will also exchange shells, minerals

and arrows. VV. F. Lerch, 308 East 4th St., Davenport,

A few duplicates of Murex radix, M. ramosus. M.
.h^andaris. Cassis rufa. Harpa ventricosa, Oliva tri-

atula, O. reticularis, Chlorostoma funebrale, CyP>ma
caput serpent is, C. lynx. Lottia gtgantea. Acmola
/latina, C/tami s/>lnosa, 2.nd some thirty other species,

for exchange for shells not in our collection. List on ap-
plication. — Curator Museum, Polytechnic Society, Lou-
isville, Ky.

Photographs and Stereoscopic views of Aborigines of

.any country, and fin- landscapes. etc.,wanted in exchange
f tir minerals and fossils. — L. L. Lewis, Copenhagen,
New York.

Droysen's A Igi^iueiner Historicher Hand-atlas (Leip-
zig, i836.) for scientific books - tho^e published in the
International Scientific Series preferred. -James H.
.Stoller, Schenectady, N.Y.

Correspondence solicited with parties

seeking publishers for scientific books.

Short monographs on scientific questions

of general interest are especially desired.

N. D. C. HODGES,

Publisher of Science,

47 Lafayette Place,

New York.

A TEMPORARY BINDER
for Science is now ready, and will be mailed

postpaid on receipt of price.

Half Morocco - 75 cents.

This binder is strong, durable and

elegant, has gilt side-title, and allows

the opening of the pages perfectly

flat. Any number can be taken out

or replaced without disturbing the

others, and the papers are not muti-

lated for sub-equent permanent bind

ing. Filed in this binder, Science is

always convenient for reference.

Old and Rare Books.

Back riumbers Atlantic, Century, Harper,

.and Scribner, lo cents per copy, other maga-

zines equally low. Send for a catalogue.

A. S. CLARK,
Bookseller,

34 Park Row, New York City.

8
ACK NUMBERS and complete sets of leading Mag-

azines. Rates lozv. AM. MAG. EXCHANGE,
Schoharie, N.Y.

A REGULARLY graduated physician in Ms 32d
year, who has been in active practice for eight

years, excepting the time he was interne in a hos-

Eital and taking a post-graduate course, and who
as done considerable work both in literature and

science, more particularly connected with medicine,
being now engaged in editorial writing for one of the
first-class medical monthlies, wishes to learn of a
town, not particular as to the size or location,
where, in addition to practising his profession, he
may become connected with a school or other insti-

tution as teacher of elementary and advanced phys-
iology, chemistry, and hygiene, one or all; or would
accexjt position with an older physician who is en-

gaged in literai-y or scienific work, as an assistant,

either in his practice, or as amanuensis or secretary,
or in any capacity requiring knowledge of medicine
and cognate branches; or would accept a position as
librarian, having had experience as acting librarian
while at college. Can furnish unexceptionable ref-

erences as to ability and character, and, if the posi-

tion offers opportunities for advancement, will

accept for a time a nominal salary. Is married, but
has no family beside his wife. Address Dr. W., care
of Science.

WANTED. A Harvard Senior who has
made a specialty of chemistry, and

has had some experience in teaching and in

analysis, would like to secure an appoint-

ment for the fall. Best of references given.

Address, J., Harvard College, Cambridge,
Mass.

W&
N. D. C. HODGES,

47 Lafayette Place, New York.

ANY OF
Prof, k mVWil BELL'S WORKS

—ON—

Elocution — Visible Speech —
Principles of Speech—Faults

of Speech— Phonetics—Line

Writing — World - English,

etc.,

SUPPLIED BY

N. D. C. HODGES,
47 Lafayette Place, N.Y

RUPTURE
cured in stipulated time.

NO DELAY FROM WORK. NO OPERATION.

Call or send stamp for circular and reference of those

cured. We have on hand over ^on styles of trusses, from

Ji up, and suspensories of all' kinds. Orders filled by
mail or express to any part of the United States.

C. A. M. BURNHAM, M.D..
138 Clinton Place, New York.

CHEMIST (30) wants situation at once;
Ph.D., and for three years Demon-

strator of Chemistry, Leipzig University.

Practical experience in technical branch of

the subject. X., 13, Worcester Place, Ox-
ford.

A YOUNG MAN aged nineteen, who is a
graduate of the Exeter High School,

wants a situation with some Manufacturing
Chemist or in Laboratory of some Analytical

or Private Chemist; must be chance where
he can have access to books in evening. Is

willing to work ; has good knowledge of Gen-
eral Chemistry. Sam. L. Hills, South Lee,

N.H.

ASUBSCEIBER of Science would be
grateful for any information on the

following points: 1. As to the kind of wax
used in the preparation of embryological and
anatomical models; 2. How it can be made
and manipulated : 3. Eeferences to any liter-

ature on the subject. Wm. Patten, Grand
Forks, North Dakota.

WANTED—Books upon American Arch-
seology. My publication, "Fort

Ancient," in exchange. First-class stand-

ard works only. Warren K. Moorehead,
Smithsonian Institution. Washington, D. C.

AY'OUNG MAN desires, about the 1st of

July, a i^osition as laboratory assist-

ant, or as instructor in chemistry, physics,

and lesser mathematics. References as to

ability and character. 44 P.M. A. Address
E. L. Porter, Penn. Mil. Acad., Chester,

Pa.
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Our New Salesrooms.

Last week we invited attention to the new
Salesroom in the basement, and to the sale there

of Silks and Dress Goods, at very moderate
prices.

This week we mention the extensive altera-

tions and additions on the Second Floor of our

store, which give greatly increased facilities in

our Dress-making Department for Ladies, Misses,

and Children,

The space occupied by the stocks of Black

Goods and Cloths has been noticeably enlarged;

and the room for Ladies' Underwear and for

Infants' Goods nearly doubled.

Visitors will find a new elevator near the

Broadway door.

JAMES McCEEERY & CO.

BROADWAY AND ELEVENTH STREET,

NEW YOKK.

INDIA PONGEES, rORAHS.

TWENTY-EIGHT MILLIONS OF
DOLLARS and over is the value given

by the Collector of Customs for the

commerce of the Portof Superior, Wis.,

for 1889. In 1888 the valuation was

less than ten millions of dollars.

WEST SUPERIOR, Wis.,
is a four-year-old city of 10,000 people,

at the extreme west end of Lake Su-

perior. Its population has more than

doubled in 1889. Joaquin Miller be-

lieves it is destined to outstrip Chicago

in growth, and will rank with ISTew

York as a commercial, fnuancial and

manufacturing center. It is worth in-

vestigaiion if half of this is so; for in-

vestors in real estate and mortgage

loans can realize large profits in such

growing towns. Information regard-

ing West Superior and vicinity will be

gladly given by

JAMES W. GREENE,
West Superior, Wis.

He refers by permission to the Editor

of Science.

LOW-PRICED BOOKS.
Any of ihe fol-lowirg low-priced books will be

mailed postpaid on receipt of price.

SCIENCE BOOK AGENCY,
47 Lafayette Place, New York.

AGK8CIH.TIIRE.
Agricultural Drainage. By J. B. Denton, l". $i 20
Animal Food Resources of Different Nations. By

P. L. Sii nds.

%
New and fresh Spring Styles ttc. '''^*A

added to our stock of these desirau.
'

fabrics, unr.valed for wear.

JAPANESE STRIPE SILKS.

Very cool and pleasant for Summer
Dress.

PHYSICAL, ELECTRICAL

AND CHEMICAL

APPARATUS
Of High Grade.

Coffee and Chiccory. By P. L. Sii

Flowers, The Colours of. By Grant Alien. 12°
Fruits, Selected: Their Culture, Propagation,

and Management in the Garden and On hard.
ByC.Dowmng. ,2°

.

Gardening for Ladies, and Companion to the
By Mrs. J. C. Loudon. iv°.
Commerce, and Uses. By P.

. Flower-Gardi
Hops : Cultivation,

L. Sim.i.onds,
Horticulture. Thi

to e.^plain Card:
ciples. By J.

Theory of ; or. An Attempt
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.indley and A. J. Downing

AGE Irrigation by Farmers. By R. W. Birch.

Us;
: Utilization. By B Latham. S°
Animals and their Products. By P.
nds.

AKCHITECTCJKE AND BUILDING
CONSTRlICiriON.

Architectijef, the Stepping-Stone to. By
Thomas Mitchell. 18°

5
BoiLRR and Water Pipes, Kitchen. Bv H. Grira-

shaw. k°
^

Building Construction. By Edward J. Burrell.
i-° 8

Chimneys for Furnaces, Fireplaces, and Steam-
Boilers. By K. Armstrong, C.E. 18°... r<

Cooking Riinge, The. By F. Dye. 12° .'

'J
Fires in Theatres. Bv E M. Shaw. 12° i 2
Gas Fitter's Guide. By J. Eldiidge. 12° '4,

Hot-Wath-r Apparatus, Fitting. By F Dye 12° i.oi
Hot-Water Apparatus, Fixing. By J. Eldridge.

Hot-W Fitting and Steam Cor
tus. By F. Dye. if°
Fitter's Guide. By J. Eldridge.

king Appa-

Loads. By

Dwellings' By ijavid

By-W. F.Butler.' 18°

ELECTKICITV.
By G. Kapp.

ssor W. Allan
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ell Keid, M.D.
riQN of Buildings
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CHANCE FOR ALL
To Enjoy a Cup of Pcrfoct
Tea. A TRIAL OROER of; 1

,

pounds of Fine Tea, either Oolong- J;>-

pun. Imperial. Gunpowder. Yount? Hy-

S2 00. Be partioularand state whal'kind
of Tea you want. Greatest inducement
e V er offered to get orders for our cele-
nd Baumtr Powder. For full partieubrated Teas, CofTes:

larsiidrtiets THE GREAT AMERlbAN 'TEATO.'
P. O. Box 289. 31 and 33 Vesey St. , N.

MINERALS.
Cabinet Specimens and Coiiections.

Our stocir is very complete in fine specimens for
the connoisseur, as well as cheaper specimens tor tire
student and amateur. Complete Catalogue Free.

GEO. li. ENGI.ISH & CO.,
Dealers in Minerals,

1512 Chestnut Street, Philadelphia, Pa.

/%
_ fifSo ".iMOOLS AKD COLLEGES,

Send foe List of Catalogues.

fiUEEN & CO, PMladelpliia.

IMPROVED OIL LIGHT

MAGIC LANTERNS.
A/so Lime and Electnc Light Apparatus, and

mechanical, plain, and fine colored views.

J. B. COLT & CO., Manufacturers,

No. 16 Beekman Street, New York.

PATENTS.
During Marcli, April and May my fees due

only on allowance if desired. Write
WM. H. BABCOCK,

513 Seventh St., Washington, D.O.. P. O. Bos 220
Formerly Examiner in Patent Ofaoe.
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Magnets. By Th. Du Moncel. Tr. by
J.Wharton
i-Telecraphy. By F. S. Beecher. 16°.'

Incandescent Electric Lights, with Particular
Reference to the Edison Lamps at the r'aris
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THE COLOR OF FISHES.

The skin of a fish, upon the structure of which its color

depends, consists of two layers,—the outer, or epidernnis,

delicate, transparent, and not supplied with blood-vessels;

the inner, the corium or dermis, laminated and elastic, vary-

ing in thickness in difiFerent species and in different parts of

the body, and permeated by blood-vessels and nerves. Be-

tween the skin and the underlying muscles is a layer of

loose connective tissue, often loaded with fat, especially in

the mackerels and salmonoids and in the herring tribe. In

the menhaden' this layer is thick, hard, and blubber-like.

The scales are modifications of the dermis, and are ordi-

narily thin, transparent, horny plates, with rounded quad-

rangular outlines, which are partially embedded in folds or

pockets in the dermis, and covered by the epidermis, through
which, however, their tips protrude. The scales are usually

SECTION OF THE SKIN OP A FISH.

a, epidermis; 6, scales; c, dermis.

imbricated, overlapping each other like the shingles on a

roof, but are sometimes separated and embedded, and partly

hidden in the skin, as in the eel.

In fishes which live near the bottom and among the rocks,

such as the sea-bass, red snapper, sheephead, and perch, the

scales are usually thick, hard, closely imbricated, and deeply

set in their sheaths, forming an impermeable coat-of-mail.

In fishes which live in the mud, such as the tautog, the

burbot, and the carp, the scales are usually covered by thick

layers of epidermis and mucus.

In fishes which swim free and far from shore, such as the

herrings and the lake white-fishes, the scales are attached

merely by a small area of their rims, and, being but slightly

covered with epidermis, are easily rubbed off. Scales thus

removed are in many fishes easily renewed.

The smooth polished surface of the closely set scales offers

little resistance to the motion of the fish as it glides swiftly

through the water.

The exposed surface of the ordinary fish-scale is usually

covered with a thin silvery coating, which derives its brilliant

metallic lusLi-e from the presence of numerous crystals of a

combination of guanin and lime.

This coating may readily be loosened

and rubbed off, and in one European
fish, the bleak or ablette, a member
of the carp family, the crystals are

sufficiently abundant to become the

COATING OF A FISH-SCALE ^oavcB of thc metalHc pigment known
(MAQNiFiED 600 times;). lu thc ai'ts as essence cV Orient, or

argentine, which is used to impart a
nacreous lustre to ,the glass globules sold under the name of

"Eoman pearls." When the silvery coating is absent.

CRYSTALS FROM THE SILVERY

scales are lustreless and transparent, as in the smelt, the
abdominal cavity of which, however, has a brilliant silvery

lining composed of the same substance.

The colors of fishes are very varied, and often exceedingly-

brilliant and beautiful. " Aucune classe d'animaux n'a ete-

aussi favorisee a cet egard," says Lacep6de; "aucune n'a
re9u une parure plus elegante, plus variee, plus riche; et

que ceux qui ont vu, par exemple, des zees, des chetodons,
des spares, n^ger pres de la surface; d'une eau tranquiUe et
reflechir les rayons d'un soleil brillant, disent, si jamais
I'eclat des plumes du poeon et du colibri, la vivacite dur

diamant, la splendeur de Tor, le reflet des pierres precieux,

ont ete meles a plus de feu, et ont renvoye a Toeil de I'ohser-

vateur des images plus parfaites de cet arc merveilleusenient

colorie dont I'astre du jour fait souvent le plus bel ornament
des cieux."

The colors are often due to a simple arrangement of pig-
ment cells, placed at different depths in the skin ; but those-

changeable and brilliant hues which constitute the greatest"

beauty of fishes are dependent, as Poucliet and others have-
shown, upon two very dissimilar causes.

One of these, which may be well observed in the scales of
the herring, shad, or mackerel, is a true iridescence, similar'

to that seen in the pearl or in antique glass, and due to the"

refraction of the rays of light as they glance off the surfaces

of thin plates or ridges in the scales. This is called " lamel-
lar coloring." There are certain bodies called " iridocy tes "

(rainbow plates) embedded in the epidermis which have an
important function, it is said, in this iridescent play of
colors.

The coloration is, however, chiefly dependent on the ar-

rangement of the pigment-cells, or chromatophores, which;
lie in the lower strata of the epidermis. These are black,

yellow, and red; the latter, according to Pouchet, being
capable of dimorphic changes into blue and green. The
combinations of the various-hued chromatophores with the
metallic crystals of silver, the white of the bony scale-plates

showing through the epidermis, and the iridocytes already
referred to, produce the coloration of every kind of fisfr.

An embryonic fish is colorless; but the pigment-cells oi
black, yellow, and red soon begin to appear, as is shown in
Alexander Agassiz's beautiful plates of the early stages of
flounders and other species, published in the "Bulletin of
the Museum of Comparative Zoology." When the black
pigment predominates, the color is sombre, as in the adult
tautog, Tautoga onitis. A slight admixture of yellow gives
the bronze-like hue of the eel, and a little more of the same,
results in the brighter green of the black-bass, the blue-fish,,

and the cunner. In all of these there is a sprinkling also of
red, giving the warmer brownish greens so often seen in-

these species. Red pigments intermixed with black give the
dingy browns of the carp, the sculpins, and some of the ca^
fishes. When the yellow and red outnumber the black cells,

there result the tawny colors of the sand-dabs, the sun-fishes^
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the cusks, and the ling, and of some varieties of the cod.

Red chromatophores alone cause the brilliant scarlet of the

red snapper and the rose-flsh, and, when these are inter-

spersed with black, the deeper colors of the mangrove snap-

per and the ruddy variety of the sea-raven. When the

chromatophores begin to segregate into separate groups ac-

cording to color, the result is the formation of bands, stripes,

spots, and shadings infinite in their possibilities of mutation

and combination, and quite beyond the power of -words to

describe.

The entire absence of chromatophores results in albinism.

I have already called attention to the curious albino haddocks

occasionally taken on our coast. Sometimes these are of a

light golden color, and are in what Giinther calls a state of

"incipient albinism," the dark pigments having changed

into yellow. This has been observed also in flounders,

carps, and eels, and in the gold-fish, which in its native

ha,unts in China is a dull green. The golden orfe and the

golden ide have become permanent in a state of domestica-

tion. The silver-fish, a form of gold-fish, is an example of

still more complete albinism; and a combination of the two

conditions is very common in the breeding-ponds of the

United States Fish Commission.

'The blind-fish of Mammoth Cave, Amblyopsis spelmus, is

•^n illustration of permanent adaptive albinism; and in the

abysses of the sea, where the light is very scanty, many
flashes appear to remain permanently in this condition.

Adaptive coloration seems to be possible in quite another

way, through the secretion of pigment-cells, which perma-

nently change the color of the fish to make it harmonize

with that of the bottom upon which it lives. On certain

ledges along the New England coast the rocks are covered

with dense growths of scarlet and crimson seaweeds. The

cod-fish, the cunner, the sea-raven, the rock-eel, and the

wry-mouth, which inhabit these brilliant groves, are all

colored to match their surroundings; the cod, which is nat-

urally lightest in color, being most brilliant in its scarlet

hues, while the others, whose skins have a larger original

supply of black, have deeper tints of dark red and ruddy

brown. These changes must be due to the secretion of a

special supply of red chromatophores. It has occurred to

me that the material for the pigmentary secretion is probably

derived indirectly from the algse, for, though the species

referred to do not feed upon these plants, they devour in

immense quantities the invertebrate animals inhabiting the

same region, many of which are likewise deeply tinged with

red. Possibly the blacks and greens which prevail among
the inhabitants of other colored bottoms are likewise de-

pendent upon coloring-matter which is absorbed with the

food. Giinther believes that the pink color in the flesh of

the salmon is due to the absorption of the coloring-matter

of the crustaceans they feed upon. Spoonbills and flamin-

goes lose the brilliant pink tints of their feathers after long

confinement in menageries, and it is customary for Euro-

pean zoological gardens to send them to the garden at

Rotterdam to be recolored. It is not known how this is

done, but it is supposed that they are fed upon some red-

hued crustacean there obtainable.

The brilliant coloration of many kinds of fishes during

the breeding-season may possibly have a relation to sexual

selection ; indeed, this can scarcely be doubted by any one

who has observed the peacocking moments of male fishes.

It has also a physiological significance which it is not dif-

ficult to comprehend. The increased brilliancy is usually

most manifest in those parts of the body which lie close to

the reproductive organs, in the belly, which is often flushed

and vivid in color, in the ventral fins, and in less degree in

the sides of the body and the posterior and lower parts of

the head. The Entire vascular system is in a condition of

extreme activity at this time, as is evident from the manner
in which outgrowths of the head and teguments are so

rapidly developed. Every pigment-cell is receiving an un-

usual supply of blood, and its more abundant nutrition is,

in part at least, the cause of its brilliancy.

If an abundant supply of blood results in an increase in

brilliancy, its withdrawal from the teguments, on the other

hand, causes an immediate decrease. I have often watched
the large brightly striped " groupers," Epinephelus striatus,

confined in the crystal fish-pools in Bermuda. When one
of these had swallowed a large morsel of food, its color be-

came almost instantly lighter and duller. This was evi-

dently the result of the rush of blood to the stomach, to take

part in the work of digestion: in like manner a man's face

often becomes paler after he has eaten a hearty dinner.

The dulness and pallor in the color of fishes after death are

due to the absence of living blood from the chromatophores.

If, however, a fish not long dead is placed in the sun, its

color will soon become almost as deep and bright as in life.

In a few seconds it fades again, and cannot again be brigh-

tened.

This phenomenon leads to the consideration of another

peculiarity in the arrangement of the pigment-cells, which
renders rapid changes in hue possible in certain species.

In these the pigments are associated with oily matter, and
are arranged areolce, which favor their approach toward or

retreat from the surface of the skin. The accompanying
diagram, drawn by Profes-'

sor Benecke, shows how they

may sometimes show as

small, irregular spots upon

the skin, and soon after be-

come conspicuous star-shaped

markings with far-reaching

arms. Such changes may
be effected by stimulation of

various kinds, and even by

the reflex action of the nerves

under the influence of impres-

sions of color received by the

eye of the fish.

Every angler knows that trout inhabiting stagnant pools

or dark bottoms are deep-colored, while those from deep,

sunny waters are brighter. The same is true of many other

fishes. I have often seen the common flat-fish change its

color to that of the gravel and sand in which it was trying

to hide, the hue varying as rapidly as that of the landscape

when the sunlight is suddenly cut off by a passing cloud.

These changes of color are directly connected with the

impressions of color received by the eye, and brought about

by the reflex action of the nervous system. In no other

way can changes such as those already referred to in floun-

ders be accounted for. I have seen the tropical squid in

Bermuda change color rapidly, and at will, while being

pursued. This was evidently through the influeuce of emo-

tion or fear, since it can hardly be supposed that there was

definite purpose in the act; which, however, seemed at first

sight to be intended to baffle its pursuers.

Pouchet experimented with young turbots, and found

that if their eyes were blinded they did not change, thus

proving that the color-cells were under the control of the

CHROMATOPHORES VARIOUSLY

EXPANDED.
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nervous system. Day records that young hybrid salmon

raised at Howietoun, in which vision was more or less de-

ficient, were observed to be generally lighter in color than

their fellows.

The fishes of the sea are more often brilliant than those

of the river or the lake. Warmth and light are favorable

to brightness and variety of hue. The fishes of circumpolar

regions, and those living at considerable depths, are there-

fore usually sombre, though occasionally they have irides-

cent scales or plates of great brilliancy.

In temperate regions, as along the coasts of the United

States, sombre tones are most common, but in summer many
sunny-hued strangers come up from the south.

In the tropical seas, however, the greatest beauty is to be

found ; and in some groups, such as the parrot fishes and the

wrasses, the most bizarre and astounding combinations of

masses of brilliant color. Harsh and inharmonious as they

seem, however, when imitated by the brush, they are never

Tinpleasing in the living creatures. The West Indian fauna

lias many wonderful fishes,—such as the angel-fish, Hola-

canthus ciliaris ; and the Spanish lady, Bodianus rufus,—
but the utmost possibilities of beauty are to be found only in

the Southern Pacific and the Indian Oceans.

As Count Lacepede has so eloquently shown in the pas-

sage already quoted, no class of animals has been so richly

endowed with color as the fishes, except it may be the in-

sects; and the effect of brilliancy in a fish is much greater on

account of its larger size. Birds appear at a disadvantage in

comparison, because, except in the metallic patches on the

throats of the humming bird and a few similar instances, the

surfaces of their feathers are not so well adapted to display

as the broad burnished sides of fishes, kept constantly moist

and lustrous by contact with water.

The beauty of Bshes can only be known to those who
have had the good fortune to see them swimming at ease,

bathed in the limpidest of water and the brightest of sun-

shine. Aquaria are always dark and gloomy, and their

glass walls seem more prison-lilje than the bars of a menage-
rie cage. Museum preparations do not tell of the vanished

beauty even so well as the lifeless bodies of the fishes them-

selves, and every angler knows how suddenly the dead fish

loses its attractions of texture and color. This change has

been well described by Dr. Badham in the following lines:

—

" While blazing breast of humming-bird and lo's stiffened wing
Are bright as when they first came forth new-painted in the spring,

While speckled snake and spotted pard their markings still display,

Though he who once embalmedthem both himself be turned to clay,

On fish a different fate attends ; nor reach they long the shore

Ere fade their hues like rainbow tints, and soon their beauty' s o'er.

The eye that late in ocean's flood was lai-ge and round and full

Becomes on laud a sunken orb, glaucomatous and dull

;

The gills, like mushrooms, soon begin to turn from pink to black

;

The blood congeals in stasis thick, the scales upturn and crack;

And those fair forms a Veronese, in art'.s meridian power,

With every varied tint at hand, and in his happiest hour,

Could ne'er in equal beauty deck, and bid the canvas live,

Are now so colorless and cold, a Rembrandt's touch might give."

G. Brown Goode.

NATURAL HISTORY GARDEN AND AQUARIA FOR

BOSTON.

At the meeting of the council of Uie Boston Society of Natural

History previous to that held on Wednesday last, it was voted to

recommend to the society, at its meeting of April 3, a i'esolution

to the effect, that, in puisuaiice of the policy recorded in the vote

of March 28, 1888, and adhering to the conditions therein re-

quired, the society authorizes the council, as soon as one third of

the final sum required for the establishment of its natural history

garden and aquaria has been raised, to proceed with the estabfish-

ment of the aquarium at City Point, in accordance with the plans

laid down in the letter to the park commissioners of Dec. 31,

1889, which has received their approval. These plans will be best

understood from this letter, which is in substance as follows:

—

The Society of Natural History have been earnestly and con-

stantly engaged in work upon matters connected with the foun-

dation of natural-history gardens, since the receipt of the last

letter of the commissioners, dated Dec. 30, 1887, and have finally

concluded to offer the following as plans of what they deem to be
best, hoping, if these are accepted, to follow up this Urst step very

rapidly, so as to bring the matter speedily before the public.

They propose to designate all the collections of living animals
under their charge as the "Natural History Gardens," and to es-

tablish under this title tlnee different divisions,—one to be called

the "Marine Aquarium;" a second, the "Fresh Water Aqua-
rium;" and the third, the "New England Zoological Garden;"
these to be situated on grounds and to have buildings such as

may be mutually agreed upon by the commissioners and by the

society, in accordance with the provisions of the letter of the

commissioners above referred to.

In compliance with the request of the park commissioners to

present a statement of the proposed policy of the society in regard

to the exhibits at the places designated by them,— namely, at City

Point, near Jamaica Pond, and at Franklin Park,— the council

offer for consideration the following general statement, and the

outline of their plans with reference to each of the three divis-

ions.

The attention of the commissioners is invited at the outset to

the scientific and educational character of the plan of the Natural

History Gardens. The three divisions of this department of the

society's work, when regarded as a whole, form a connected series

of exhibitions, which will, it is hoped, illustrate, more completely

than has ever been done before, the relations of organisms to the

four great regions of their distribution,— the sea, the fresh water,

tjie land, and the air. The principle underlying the whole, and
to which each part, however small, has been made to contribute,

is the illustration of the relations of plants and animals to their

surroundings. The council believe that a full exposition of the

laws governing these correlations is the fittest use they can make
of the opportunities offered by the commissioners, and the most
valuable contribution which they and the commissioners acting

together can bring to the cause of public education.

I. Marine Aquarium.

In the maps of the proposed Marine Park the lands and ponds
assigned for the use of the society are admirably suited for the pur-

poses of a large aquarial garden; and the council desire to express

their satisfaction with these indications of the intentions of the

commissioners, for they confirm the council in the opinion that it

will be practicable to found a marine aquarium &t this place

which will be of unique excellence as an instrument of popular

interest and education.

1. A collection of living organisms arranged and exhibited for

the illustration of natural laws has a fuller effect if the minds of

the students and visitors have been prepared by previous study,

or, in place of this, if they have at band a brief explanation of the

general structure and relation of animals and plants to each other

and to their surroundings.

The society propose to supply this explanation by means of an
epitome collection, which, with a printed guide, shall explain the

structure and relations of the more important subdivisions of ani-

mals and plants, the general adaptations of the structure of or-

ganisms to an aquatic existence, and the fact that under ordinary

conditions, however diverse, the organisms retain their typical

structures. This collection would consist of two classes of ob

jects,—(a) a series of representative forms, including the principal

types of animals and plants; ib) such genex-al dissections and other

anatomical preparations of selected types, accompanied by dia-

grams, as may enable the oliserver to grasp the fundamental

points of the structure, physiology, and correlations of the animal
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kingdom, but with special reference to those living forms which

constitute the whole aquarial exhibit. These collectibns, being

an introduction to the larger display, should occupy one room,

serving also as the vestibule or entrance-hall in the main build-

ing.

2. The correlations between certain structures and parts in ani-

mals, and their habits and natural surroundings, can be illustrated

by placing plants and animals that live on muddy, sandy, grav-

elly, or rocky parts of our own shores in separate aquaria, prop-

erly arranged and furnished. The suitability of organisms to the

work they have to do could be illustrated in this and other wa.\s,

and clear ideas of one of the fundamental laws of organic modifi-

cation's presented to intelligent visitors and students.

3. The extraordinai-y modifications which have taken place in

the struclure of the descendants of aii breathing land animals, in

order to fit them for life in the sea, would be illustrated in the

aquaria and also in the salt water ponds. These would be used

for such seals, cetacea, and other marine animals as are either too

large to be accommodated in tanks in the buildings, or which can

be most appropriately exhibited in such enclosures. Adaptations

equally fitting and instructive are found in birds which live upon

the sea or its borders; and examples of these forms would be

shown in the same ponds, or in appropriate places upon their

margins.

4. It is well known that the distribution of plants and animals

is limited more, perhaps, by temperature than by any other single

cause. It is practicable to illustrate this great law of distribution

with suitably constructed and properly ari-anged aquaria, stocked

and kept supplied with animals and plants taken at moderate

depths upon our own coasts. The problems connected with ob-

taining and handling animals gathered at great depths present

difficulties with which no garden should attempt to cope until it

is completely organized.

5. Faunal collections would compose the greater bulk of the

marine aquaria. It is intended lo group these together in such a

way as to represent the association of the forms in their respec-

tive habitats. No attempt, of course, would here be made toward

systematic grouping, but very dissimilar forms would be asso-

ciated together, bringing prominently into view the geographical

distribution of types. In one room of suitable size aquaria would

be devoted solely to the marine plants and animals of the North

Atlantic, from Cape Cod northward. As a part of this collection

a series of aquaria would be maintained for the exhibition of the

commoner plants and animals occurring on the coast of Massa-

chusetts. These forms could be permanently supplied, and, be-

ing named and described in a proper guide book, would be of

great interest to all persons living on the seashore. The fauna

south of Cape Cod is in large part easy of acquisition, and could

also be well represented in separate series of aquaria. The fauna

south of Cape Hatteras and that of the western coasts of the

United States, and other faunas, could also be exhibited, as op-

portunities presented themselves, either to a limited degree or

more or less extensively, if the future progress and success of this

division warranted the extension.

II. Fresh Water Aquarium.

It is obvious that an epitome collection is as desirable for the

explanation of the relations of fresh-water -plants and animals as

of the marine.

1. The society would therefore form an epitome collection simi-

lax to that planned above for the Marine Aquarium ; but this

would necessarily differ in the details of its composition, fresh-

water plants and animals being used instead of marine types.

The adaptations of the structures of organisms to an aquatic ex-

istence would be exhibited by means of preparations of the gills,

etc., as in the corresponding marine collection ; but special adap-

tations to a fresh-water existence—such as the mode of reproduc-

tion of sponges, bryozoa, and some crustaceans by means of win-

ter buds; the effects of desiccation upon some of these, and their

mode of transportation from pond to pond; the contrasted

structures of corresponding fresh-water and marine shrimps; the

peculiarities of the batraohians, showing the transitions from a
purely aquatic to a terrestrial type; and similar classes of facts^

would be prominently illustrated. The fresh- water faunas of the

globe are all secondary, or derived mainly from the marine-

faunas. This can also be approximately demonstrated in the

epitome collection by placing side by side a certain number of
marine and fresh-water animals in series or in pairs, including

occasionally some fossils, in order to compare the existing Amia^
gar pikes, etc., with their marine but now extinct ance.-tors.

2. Some of the most important results of research bearing upon
the evolution of organisms have been attained by means of experi-

mentation, and it is of the greatest importance for educational

purposes that illustrations of such facts should he made accessible

to teachers and students. The council would therefore aim at

the repetition of some of these experimental observations, and
make permanent exhibitions of the results. For example: a series

of aquaria could be maintained, showing the gradual modification

of the brine shrimp in passing from a saturated solution of salt,

through ordinary salt and brackish waters, to a final lodgement in

purely fresh water, where it becomes transformed into a well-

known fresh-water type of crustacean; another series repeating

Semper's experiments upon the snail, Lymncea stagnalis; and
still others showing the results of experimentation upon the de-

velopment of the axolotl, salamanders, etc. This department

would also include aquaria for thp exhibitioaof the animals and
plants now living in mineral or hot springs, the Caspian and Dead

Seas, and other anomalous and more or less isolated positions,

such as caves and subterranean rivers.

3. Fresh-water plants and animals are not wholly derived fron^

the sea: many of them are modified descendants of terrestrial or-

ganisms that have changed their habitat and become suited to an

aquatic existence. Some of the ponds would be used to exhibit

this important fact, since in them the larger air-brealhing ani-

mals that live on or in the fresh waters—such as the swimming
and wading birds ; the batrachians (frogs, salamanders, etc.); the

reptiles (snakes, turtles, and alligators); beavers, muskrats, and

possibly larger representatives of the mammalia from the tropics,

such as tlie hippopotamus— could be confined. Some of these

ponds would also be devoted to the exhibition of the Liliacece and

other plants, which, although originally truly terrestrial and

flowering plants, have become more or less modified and fitted for

aquatic life. The huge leaves^and flowers of the Victoria regia,

and the lovely color of many of these annuals floating upon the

glassy surface of the water, and framed in a shore growth of

rushes and grasses, would form pictures of rare beauty and at-

tractiveness.

4. Insects, although as a whole purely terreslrial and aerial,

contain a number of groups that pass either a portion or the whole

of their lives in water. An insectary would therefore be estab-

lished, furnished with aquaria, placed in the midst of suitable

plants, and suiTOunded by ample cages of netting for the confine-

ment and display of the adults after they have passed through

their transformations and have begun to fly. This part of the

exhibit could be made exceedingly instructive by means of a

printed guide, explaining the transformations of the insects shown

in the aquaria and cages.

.5. The fauna of our own fresh waters is apt to strike one at

first as uninteresting: but it contains sponges, especially interest-

ing to the public on account of their effect on the water-supply;

many microscopical plants that can be cultivated in masses, so as

to be seen by the unassisted eye; large bryozoa, such as Pectina-

tella, growing in heads like a brain-coral ; bivalves and snails of

respectable size; several interesting species of batrachians; and

many fishes of remarkable structure and habits. The council

would therefore bring together a series of aquaria exhibiting the

animals of the fauna of New England and eastern Canada, and

also keep in view the idea of explaining their more obvious rela-

tions to the water-supply of our cities. The fauna of the inland

waters of the western and southern parts of North America is ac-

cessible, and should be shown, in so far as the more prominent

forms are concerned, in a separate series of aquaria. Opportuni-

ties will perhaps be offered in the future for the acquisition of the

larger and more interesting organisms of other faunas. These

can be exhibited, provided the future success of this division jus-

tifies an extension of the plan.
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III. New England Zoological Gardens.

The grounds at Franklin Park assigned by tlie commissioners

for the use of the society are suited only to the third division of

the Natural History Gardens,— the higher vertebrates or the larger

terrestrial and aerial animals ; and here, better perhaj)s than any-

where else, would it be possible to carry out one of the favorite

projects of the supporters of the society, namely, such exhibitions

as would familiarize the observer with the animals of New Eng-

land. For in Long Crouch Woods is to be haduot only a charac-

teristic fragment of New England scenery and rook structure,

but, by tlie limitations of the surface and of the territory, it

would be impossible to make there any extensive display of for-

eign forms.

1. The council would exhibit fully the animals of the north

temperate zone of the New World, limiting this zone to about

«ight or ten degrees of latitude on the parallels of New England,

and thus display those which one might see at any point within

the northern United States. All these animals could be cared

for in such a place at the minimum expense, for their habits in a
wild state have accustomed them to bravo all the severities and
"vicissitudes of our climate. It being easier to obtain and to

maintain the animals of this zone which are nearest home, it

would follow that the great bulk of the collection at all times

would be made up of animals characteristic of New England.

But as thus one of the prince features of life upon the globe is

necessarily touched upon,— its geographical distribution,— so

may the lesson be made far more telling if to this assemblage be

added just those animals (and no others) which in other faunas

speciallj represent animals indigenous to New England. Thus,

toinstanceoneor two points, the council would exhibit side by side

with the Rocky Mountain goat the chamois, structurally allied,

adapted for and dwelling in similar mountain regions, character-

istic of the Old as our own is of the New World ; beside the

cougar, or Apierican panther, they would display the jaguar of

South America ; beside the black, the brown bear ; while to cor-

respond with the opossum, they would seek a relative, not in the

more nearly allied marsupials of South America, but in the dis-

tinctive home of marsupials, among the strange forms which
occur in Australia. As it would not be necessary to seek this

counterpart for each animal, but in many cases only one for an
entire series, as with the mice, hares, foxes, and so on, it will be

seen that the collection would not be very largely increased, while

its increase would be strictly liTuited, and its educational value

greatly enhanced. It might be desu'able to extend the collection

in one or two instances ; but in these only in the case of great

groups, not represented in our own fauna, such as the ornitho-

rhynchus of New Holland, and one, possibly two (or even three),

of the quadruniana. Under such restrictions, which seem to be
absolutely required by the extent to which the grounds at this

point are limited, there would be a coherency and meaning to

the collection which it would be ditficult to find duplicated else-

where, and it would be a means of exhibiting the characteristic

features of the New England fauna and its relationships not
easily accomplished in any other way.
The principal dilBculty in carrying out even this limited plan

is the insuiHcient surface suitable for such an exhibition. This is

nowhere more manifestly true than as regards the ruminants
;

for within the limits of Long Crouch Woods itself it would be
entirely impossible to display in any pleasing or profitable man-
ner those largest forms among our quadrupeds which excite, per-

haps, greater interest than any other, — the bison, moose, elk,

caribou, deer. For this piirpose it is absolutely essential that more
ground be had, at least so far as a range is concerned. And this

it is hoped the commissioners will grant whenever needed, per-

haps in the ground which has been set apart as a deer park, in

which it would be quite possible, by lines of wire fence practically

invisible, to separate such bands as could not be brought into a
common enclosure.

3. What has been said thus far relates principally to the terres-

trial animals. Another mode of exhibition for the freer-moving,

aerial creatures may be advantageously pursued. Thus it might
be possible in a series of outdoor aviaries, sutBcienlly large to

enclose good-sized trees, to bring together at their proper periods

the characteristic .«ummer or winter birds, so that one might see

for himself what was the avifauna of New England at any given
time. In others might be placed, as a permanent exhibition,

such of the native breeding birds as would bear association, where
they might lind room enough, and suitable places, for all pur-

poses of nesting and bringing up their young. The headlong
flight of some birds might prevent their exhibition here. Similar
aviaries for the exhibition of birds found in our north temperate
zone west ot New England should be placed side by side with
those of New England itself ; while the exhibition of foreign
birds for comparative purposes, limited in the same way as those
of the less freely moving vertebrates, would be more naturally

disposed in the mode common in foreign gardens.

3. Long Crouch Woods, then, would be par excellence a New
England exhibit; and such a display would naturally lose much
of its interest in the winter time. If, however, there could be
combined with this a winter garden situated in Sargent's Field,

adjoining, cost alone would prevent it from becoming so attrac-

tive as to make it a constant jilace of resort at all times, and par-

ticularly during the colder months of the year. Here, in a large

but simple structure of glass and iron handsome rather in its

proportions than through decorative attachments, warmed so as

to have a very constant but not too high temperature throughout
the winter, one would walk upon the unfrozen ground in a garden
where varied and luxuriant vegetable forms would enable him to

imagine himself in the midst of the tropics. The loftier vegeta-

tion, like the bamboos and certain palms, could be grouped in a

higher central portion; while miniature ponds and fountains,

reached by winding walks, would everywhere afford special nooks
for aquatic or spray-loving plants. This could be enlivened still

further with a very few of the more brilliant-plumaged birds and
songsters in aviaries, aquatic birds on the ponds, and with here

and there an enclosure containing some small creature, sj^ecially

pleasing by its form or attractive by its habits,— a gazelle, a jer-

boa, perhaps a spider-monkey; a chameleon, a Surinam toad, or

a garter-snake. The possibilities of such a scheme are fascina ting

;

and the structure should be so arranged and situated that exten-

sive additions could be made to it, and that it could be approached

directly by conveyance to the door. An ordinary greenhouse

would, of course, be necessary as an adjunct of the winter garden,

for forcing plants for ornamental purposes.

4. An insectary should be built; and, both for economic reasons

in construction and heating and for the convenient proximity of

the necessary food-plants, it; should be an annex to the green-

house. Colonies of striking and curious insects, especially the

social insects, undergoing their transformations, might be ex-

hibited in a small, single-storied structure of glass and iron, like

an ordinary conservatory, with no more flooring than would be

required for passageways between the plants and shrubs. Such
a collection would be inexpensive and attractive, and, without in

any way curtailing its pulilic use, would afford ample oppor-

tunity for scientific experimentation of an important kind.

Pedigree breedmg, for instance, or breeding in constant temper-

atures, whether high, low, or average, might here be carried on
upon a large scale. Indeed, the opportunities are so great that

the choice of subjects would be difficult, so many would claim

attention; and it would be quite possible to display a changing

round of attractive and instructive sights from week to week
throughout the year.

The educational use that can be made of these three different

divisions of the Natural History Gardens, forming one connected

whole,—one in principle, but varying in details to suit the special

needs of each division, and the adaptability of the separate loca-

tions,—will undoubtedly meet the requirements of the present,

and also give the necessary freedom for enlargement or modifi-

cation needed by future generations. It will be seen, also, that

the New England element enters into each division in varying

proportions, as circumstances permit, and to the greatest degree

where the objects concerned are more commonly known, being

most developed among the higher animals, with which, from
their size and their relations to man, the public is more familiar.

The difficulties which surround the whole project,—in many
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respects so novel as to offer no precedents, wholly new to those

on whom the burden of the execution of the plan must fall,—as

well as the great expense of the undertaking, have been subjects

of long and thorough consideration by the council. These dilR-

culties account for the delay in replying to the last communi-
cation of the commissioners. Their deliberations have finally

brought the council to the assured conviction that it would be

neither feasible nor wise to attempt to begin the three proposed

divisions at the same time; and yet it is obvious that the work of

the society in building up the department of Natural History

Gardens should not be delayed. Although the sites proposed for

the Marine Aquarium and the Fresh Water Aquarium vi'ill not be

ready for occupation for some time, nevertheless it is the unani-

mous opinion of the council that the undertaking should begin

with the Marine Aquarium. The proposed site of this division,

the loss proportionate expenditure for installation and mainte-

nance, and its general interest to the public, combine to make it

likely that it can be made a financial success, and thus contribute

to the foundation and maintenance of the other departments
In order to meet these difficulties and make a beginning with-

out unnecessary delay, the council suga;est the propriety of start-

ing a temporary marine aquaiium on grounds already under the

control of the commissioners, and therefore respectfully inquire

of the park commissioners whether the establishment of a tem-

porary aquarium at the Marine Park in South Boston would
meet with their approval; and, if so, what part of the grounds
and water-front now at their disposal could be allowed the society

for that purpose.

The pumps, piping, and specimens would of course be service-

able for removal to the buildings and grounds of the permanent
establishment; and, if thought advisable, it might be practicable

to construct even the temporary building so that it could be taken

down and rebuilt in another place, or easily removed to a new
site.

A temporary garden of respectable proportions would require

only a limited sum for buildings and machinery, and would prob-

ably prove remunerative; the society could also begin operations

sooner, if a limited sum devoted to such uses cnuld be ask^d for;

and they could thus effectively start the work of exciting public

interest in favor of their plans for the establishment of a fresh-

water aquarium and a New England zoological garden, and prob-

ably advance with surer steps toward the establishment of these

two divisions of the Natural History Gardens.

In view of these considerations, the council of the Boston

Society of Natural History ask the approval of the park com-
rriissioners to the following proposition: namely, that they shall

be allowed to begin operations as soon as they have raised a third

part, more or less, as may be needed, of the proposed sura of two
hundred thousand dollars, for the purpose of erecting and equip-

ping a buOding for a temporary aquarium at Marine Park, on
land to be granted by the commissioners of parks; said sum to be

ultimately incorporated with the two hundred thousand dollars to

be raised by the society for the establishment of the Natural His-

tory Gardens, but for the present, and as long as the temporary

aquarium exists, to be considered as belonging to an independent

foundation.

Little has been said about buildings in this communication,

because it has been considered essential first to settle what the

council as scientific men and the commissioners in their official

capacity, both being equally interested in the cause of public edu-

cation, would deem it best to do; and, second, because in all such

undertakings the true basis should be sought in the exposition and
teaching of principles. As will be seen, however, by all those

who have followed the history of this undertaking, the plans have
been made with due consideration of the advantages offered by
the localities proposed for the three divisions; and their unique
character and extent are fully justified by the unequalled oppor-

tunities offered by the commissioners for the founding of these

great institmions, devoted to the entertainment and instruction

of the people in the system of parks under their jurisdiction.

We hope to publish nest week some account of the action

taken by the Boston Society of Natural History at its meeting on
April 3.

STAMMERING.

In the Provincial Medical Journal of Feb. 1, 1890. is an
anonymous letter from a physician, himself a victim to this

unpleasant habit, which contains so many points of practical

interest that portions of it are here reproduced from the
Medical Analectic.

' 'Having lately received several circulars from different pro-

fessors who advertise their secret methods for the cure of stam-
mering, I have thought that a personal experience might be of

interest and value. I shall not attempt a learned physiological

analysis of the nerve-centres and nerves involved in the differ-

ent muscles, and sets of muscles, in stammering, but rather aim
at a simple statement.

"Since twenty years of age, I have been, though not wholly,

yet fairly free from the trouble. In my earliest remembrance
of speech, and all through my boyhood, I was a terrible stam-
merer. I have only heard of two epileptics in my family,

—

one a woman, a first-cousin ; the other a boy, a second-cousin,

—both on the father's side.

"The occasions on which I have stammered for thirty years

past, and yet stammer, are about as follows : from habit ac-

quired in travel, and in India, and to save the legs of the maid,

I prefer to go out of my room, and call to the maid for what
I may want. For two years I had a favorite maid called Mary.

It was in vain for me to attempt to call out 'Mary !

' My lips

would compress, the upper teeth seizing the flesh inside the

under lip. The word would not come without extreme and pain-

ful effort. But there was one way towards perfect relief: I

always called 'O Mary!' i.e., I placed a vowel-breathing be-

fore the consonant, and thus unlocked the complex and in-

harmonious co-ordination of brain, nerve, and muscle involved

in the production of m. In reading a lecture before a public

audience, a terrible word is 'method.' Within the last ten

years my upper teeth have made wounds inside the under lip in

getting out this word. I naturally avoided the ridicule of in-

serting a vowel-sound before an audience. Another occasion

on which I am still constantly bothered is in saying 'good-

morning,' as I am shown out of a front-door by master or

maid: something unduly glues my tongue over the g in 'good.'

I get over this difficulty by bringing into operation another

mental act, and the action of a different set of muscles, by the

act of lifting my hat. I can say 'good-morning' without stam-

mering while in the very act of lifting my hat. Here the same
principle is involved as in putting a vowel before m : spasm

of certain muscles is relieved by diverting nerve-energy to other

channels and other muscles. Again : if I feel that I am about

to stammer in any word, I try to substitute another word.

Often in public reading, if I avoid the difficult word by some

substitution, the same difficult word may recur many times»

and I can speak it with little or no difficulty.

"If I am reading a lecture in public which is legibly writ-

ten, and if I have previously read it aloud to myself, I shall

stammer little or not at all : in other words, I do not stammer
when the nervous system is calm. Similarly, if, speaking in

a public discussion, I confine my mind to one simple point at

a time, I do not stammer; but if the mind, in its active

tumultuousness, sees too much or too widely the other possible

relatives of the subject, and a fear of want of clearness comes

over the mind, then my speech is full of stammering.
' 'The points which have seemed to me Important toward

avoiding stammering are to seek nervous calmness. If this be

not attainable by the will, the sufferer can do something to

divert the prce or present spasms; such as drawing in the breatti,

always keeping the lungs well filled with air in speaking, walk-

ing up and down the room, moving other parts of the body by

an act of will, taking up a book or ornament, etc. I have made
it a strict rule never to seek to force myself to say the difficult

words, but stop and use another word or substitute some other

words immediately preceding the difficult one. The sufferer

should read aloud when alone both poetry and prose. Stam-
merers rarely stammer in reading poetry aloud when alone: the

mind and nerves by poetry are induced into harmonic rhythm
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just as they are by dance-music, and irregular action is pre-

vented. The words which the stammerer finds most diflBcult

when in society, he will find easy enough, especially in poetry,

when reading aloud in his chamber. I do not think that he

should practise on these words except when alone and in the

most calm way : he needs rather to read naturally as it comes,

to forget that he stammers, and, by practice of natural reading

and speaking aloud when alone, to educate the just co-ordina-

tion of the nerves, etc. I found it best to walk to and fro in

my chamber while reading aloud."

JAMAICA INTERNATIONAL EXHIBITION, 1891.

We again would call attention to the international exhibition

which will be held in the Island of Jamaica in January, 1891, un-

der the auspices of the Government of Jamaica. The exhibition

building, shown in the illustration, is 511 feet long, ^ith a tran-

sept 174 feet in length. The breadth across nave and aisle is 81

feet, and the height is 59 feet

In \iew of the very considerable and increasing trade between

the United States and the West Indies, the committee have ap-

propriated a large space for American exhibits, and consider this

an opportunity which those who are interested in introducing

American manufactures and extending the export trade of the

United States should not fail to take advantage of. No charge

ment provided, so that those who attend may combine relaxa-

tion with profitable work.

— The following notes on icebergs and field-ice in the North

Atlantic have been prepared principally from information ob-

tained by Ensign Hugh Rodman, U.S.N. , during his I'ecent tiip

to Halifax and St. John's. By January the body of the ice in-

terfered seriously with transatlantic navigation, and its general

southern limit was found in latitude 45° north, longitude 48°'

30 west. By February it had reached latitude 42° 30' north,

longitude 49° 30' west, and at present it is in latitude 41° 30'

north, from 50° to 56° west. This extreme southern position, in

January, is about two mouths in advance of the average. The
Dundee whalers that passed last summer in Greenland waters

reported, on their arrival home in October and November, a very

open season in the Ai-ctic, with more bergs than had been seen

in previous years. By August and September these bergs had
reached the coast of Labrador, and were seen in great numbers
in their regular southerly rh-ift in the Arctic current. This:

would account for their appearance near the transatlantic routes

in December and January. The past winter has been the most

severe, both as to temperatures and winds, that has been ex-

perienced for year's in Labrador and Newfoundland. Ice in the

Gulf of St. Lawi-ence has rendered navigation in those waters

impossible, and the outflow to the southward through Cabot,

Strait has sent large fields of heavy ice in almost a continuous

stream to the southward and westward since January. Much of

JAMAICA 1M"ERMATI0>;AL exhibition Bl'ILUlNG,

will be made for space in the exhibition buildings, nor will duties

be levied on any of the exhibits unless sold in the island. The
geographical position of the island and the salubrity of the cli-

mate will undoubtedly attract a large number of visitors from the

neighboring islands and South and Central America, as well as

from the United States. There is constant and regular commu-
nication by steam between New York and Jamaica, and the

island is also connected with the United States by cable. In ad-

dition to the present accommodations for visitors, a large hotel

has been recently erected and opened near the exhibition grounds,

under American management. The railroad system of the

island, which has been recently taken over by an American com-
pany, is rapidly being extended. The regulations of the commit-

tee, and full information as to the mode of shipment, rates of

freight, and marking of exhibits, and all other particulars as to

the scope and object of the exhibition, will be furnished by the

secretary to the committee for the United States. Thomas Amor,

280 Broadway, New York.

NOTES AND NEWS.

The next annual meeting of the American Society of Mi-

croscopists will be held in Louisville, Ky., Aug. 13 to 15

inclusive. There is such activity on the part of the officers of

the society, and such interest has been shown by many Southern

microscopists, that a large meeting is quite assured. An in-

teresting programme will be perfected and a pleasant entertain-

this ice is four or five feet in thickness, rough, rafted, ancl close-

ly packed. Field-ice, especially when rough, is more affected

by wind than by cun-ent, while with bergs the reverse is the case.

From this it is evident that the drift of the bergs could have been

foretold some months ago, had early reports been received ; while

the drift of field-ice can best be predicted by telegraphic or other

reports that come in promptly to a central office, where weather-

chai-ts are at hand to indicate the force and direction of the wind.

Following the ice made on the Labrador and Newfomidland

coasts comes the Arctic field-ice, heavier and more dangerous;

than the former, and its aiTival is daily anticipated. The quan-

tity of field-ice to the southward of 44° north will probably grow-

less from this time on, though vessels entering the fields should

keep a sharp lookout for heavy, deep-blue, low-floating pieces of

ice, called '
' gi-owlere,

'

' that appear as fragments of bergs, or

the advance pieces of Arctic ice : these mingle with the coast-

fields at this time, and aj-e especially dangerous, as they are hard

to distinguish. Through the exertions of the Hydrographic Office,

co-operation has been effected with the lighthouse service of New
foundland, from whicli monthly reports of ice and weather will

hereafter be obtained; with the sealing fleet, which will prob-

ably first sight Arctic field-ice ; with a number of whalers who
spend each summer in the Arctic ; and with the Labrador and

Newfoundland fishing-fleet. From these sources, and with a
hearty co-operation of masters of vessels sighting ice at sea,

there seems to be no reason why, in future, the position of the

ice cannot be predicted by the Hydrographic Office with still

greater accuracy than hitherto.
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MENTAL SCIENCE.

The Time-Sense.

A GREAT deal of experiment and discussion lias been expended
srpon the means by which we estimate time-intervals. Different

-observers have obtained quite opposite results, and the entire

problem seems to become more complex as study is expended
upon it. The usual form of experiment consists in reproducing
various intervals, as produced by the beats of a metronome or

otherwise, as accurately as possible under different conditions.

The difference between the true interval and the average of the

^reproduced intervals is then calculated, and measures the con-
stant error; while the average deviations of the several reproduc-
ttions from their mean measures the variable error. The intervals

tfhuB tested were usually very brief ones, rarely being as long as

aaaatEUte. On the other hand, we have an idea of time from the

arelafive filling-out of the interval with mental experiences. A
time during which much has happened seems long : one during
(which little has happened seems short. The latter may be re-

ga.rdeda3 a truly mental mode of estimating intervals; but it will

<be readily seen that it is only roughly approximate in character,

and is not applicable to such small intervals as those usually ex-

^rimented upon. What, then, is the means by which we gain
^ur motions of the duration of these short artificial time lengths

;

auch, for instance, as we employ in music and other rhythmical
occupations? This is the problem that Dr. Mtinsterberg has re-

ce ntly studied in quite an original way. i His reflections upon the
matter led him to the opinion that for these brief intervals we
have no time-sense in the strict sense of the word, but that our
estimates depend upon the feelings of tension, of arrest or delay,
of ordinary physiological functions ; and according as the end of
the interval comes upon the rise or the fall of this tension-wave
will a time-interval change its character. It is rather difficult to

more accurately specify the subjective feelings which one experi-

ences in waiting for intervals or in following thera, but one fac-

tor most readily observed is the variation in breathing. We have
all had some experience in the change of the breathing-rate under
different emotions. Breathing, too, being one of the most con-
stant bodily rhythms, it is not improbable that this affects our
notions of time. To test this. Dr. Mtinsterberg arranged his ap-
paratus in the usual way, first giving an interval varying from 6

to 60 seconds, and then having the subject mark off an interval

equal to it: the average error in so doing was 10.7 per cent. He
now had the experiments so arranged that the second sound,

closing the t)riginal interval, came at the same respiratory phase
as the first or opening sound of the interval : then the error was
only 3.9 per cent. In this series the sound closing the original

interval was at the same time the sound opening the re-

produced interval. In a following series of experiments each
interval had a separate opening and closing sound. When no
attention was paid as to the concurrence in the respiratory phase
of the opening and closing sounds, the error was 24.0 per cent,

while when this was taken into account the error was only 5.3

per cent. In a third series the attention was purposely withdrawn
from the respiratory and tension feelings, and the time judgments
became utterly confused. While these experiments are too few
to be taken as at all decisive, they certainly suggest a very inter-

esting field of research, and, furthermore, open out some possi-

bility of explaining the various results of different observers.

Visual Space Measurements.

The sense that above all others gives us our knowledge of ex-

tension in all the dimensions of space is the sense of vision ; but,

as we approach the problem more carefully, we see that there are

several modes of perceiving sensations of length by the eyes.

There is, first, the passive impression of a length upon the retina,

which is analogous to the impression on the skin when an object,

such as the edge of a ruler, is in contact with it.- In both cases

it is very essential to the notion of extension thus formed on
what part of the skin or the retina the image is impressed. There

are finely and coarsely sensitive portions of both skin and retina;

and the general law is, that the same amount of objective stimu-

lation will give a more extended sensory effect upon the more
finely sensitive surface. The centre of the eye is by far the most
sensitive portion, and hence we habitually turn the eyes so that

the object to be seen falls upon it; and it is the space sense of this

portion of tlie eye that is usually tested. We have, again, the

perception of space from the muscular effort needed to move the

eyes so that the beginning and end of the length shall successively

fall upon the fovea or central spot. In both these cases we must,

to complete our estimate of length, take into account the distance

of the object from the eyes ; for size and distance are inversely

dependent upon each other, arid each becomes inferrible only when
the other is known. Again, we have two eyes, which we ordi-

narily use together, but which we can use separately. The dis-

tances judged may be varied to an equal extent ; they may be of

any stated length within ordinary limits,—may be complete contin-

uous lines, a series of points, or simple terminal points marking

off a distance between them ; they may be horizontally, vertically,

or diagonally arranged ; they may be symmetrically or asymmet-

rically situated with reference to the central axis of the eyes ;

and so on. It is evident, then, that we exercise our power of

estimating distances by the eye in a large number of complex

ways, and that to introduce system into the problem of how these

estimates are made it is necessary to test the space-sense of the

eye under different and definite conditions. This Dr. Mtinster-

berg' has recently attempted by the following method. Two
small squares of cardboard are seen on a green ground with a

1 H. Miinsterberg, Beitrage zur Experimentellen Psychologie, Heft 2.
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distance varying by 10 millimetres, from 10 to 200 millimetres,

and the attempt is then made to set another pair of squares at an

equal distance apart under tlie most varying conditions, the aver-

age constant error and the average variable errors being carefully

calculated in each case. Of the very many points arising from
the 20.000 Observations thus made, only a few can be here

noticed. A striking result is, that no difference, hovrever slight,

in the method of viewing the lengths, is without its effect upon
•the accuracy with which a distance can be reproduced All the

variations above noticed were tried, and showed a difference in

the accuracy of reproduction, though of course some of the varia-

tions have much less effect than others. Quite a constant result

with Dr. Miinsterberg is an overestimation of distances on the

left, and an unllere^timation of distances on the right. This he

explains as due lo the constant practice, in reading and writing,

of moving the eyes from left to right. This results in making
this movement easier, and, according to the general law, the

movement made with more effort will seem the longer. If, then,

the eye is forced to start at the middle of the length, and move
towards each side, the space on the left will seem larger than that

on the right. When the distances are reproduced by each eye

•separately, distances on the right are overestimated by the right

-eye, and on the left by the left eye. This is probably due to the

greater ea.se of each eye to direct the gaze towards the common
field of vision. If an interval elapses between the sight of the

standard length and its reproduction, the accuracy is muchdimin
ished, and the lengths are generally overestimated, especially the

smaller ones. If the original and the reproduced lines occupy
the same positions, the error is least. Broken lines seem too

long, as is the usual illusion. Vertical distances are overestimated

as compared with horizontal ones ; but this only when the verti-

cal is above the horizontal, and the eye is free to move. All this

xefers to the constant error. Regarding the variable erroi', which

measures the uniformity of the reproductions, it is very much
larger when the eyes are fixed than when they move freely. This

is due to the increased accuracy of the muscle-sense over the ret-

•inal sense of space, as well as to other causes. The law holding

in many other kinds of sensations, that the error depends for its

absolute size upon the length reproduced, seems to hold of space-

•"Sensations, but is probably a law of the motor adjustments rather

than of the retinal sensibility. These selected points must suffice

•to indicate the scope of this very extended and critical research.

HEALTH MATTERS.

Insanity in Australian Aborigines.

In a paper read before the Intercolonial Medical Congress of

-Australasia, Dr. Morton Manning, the inspector-general of the

insane in New South "Wales, gave a most interesting account of

the cases of insanity found to have occurred among the abori-

gines of Australia. Mental disease would appear to have been

a very rare affection while they were in their primitive and
.uncivilized condition, and the manner in which they dealt with

-the few cases which did arise was of the most drastic nature.

"If the lunatic was violent or aggressive, he was promptly

^slaughtered ; if melancholy, he was allowed, if so disposed, to

(Commit suicide; if demented and helpless, he was allowed to

die; and only when quiet and peaceable, and when his errone-

ous ideas did net result in offensive acts, was he allowed to

•continue in the tribe." In the course of time, as the abori-

gines were brought more into contact with civilization and its

attendant vices, insanity increased rapidly in proportion to the

number of the population ; and Dr. Manning states that since

1868, 18 aborigines had been admitt^ed into the asylums of New
South Wales, from a population which has never during that

•time exceeded 2,.500, and is now less thap half that number.
Jn the census year 1881 the proportion of the aboriginal in-

sane to the aboriginal population of New South Wales was 2.83

per thousand, a proportion in excess of that for the general

population; and at the close of 1887 it was upwards of 5 per

thousand. Tlie causes of insanity in the 32 cases of aborigines

admitted into the asylums of Queensland and New South

Wales were in a considerable proportion of the cases due to

drink. The prevailing type of the malady was mania, passing

rapidly into dementia. All the melancholic cases originated

in jail. Three were epileptics. No case of general paralysis,

or any thing like it, was seen-. There were 20 deaths; and in

several cases the only cause which could 'be assigned was
marasmus,—a gradual wasting without tubercular or other

manifest ailment. The average duration of life was much
shorter than in Europeans; the confinement, though tempered

by many unaccustomed comforts, being apparently the great

factor in shortening life.

Dietary for the Nervous System.

The nervous tissue requires for its constitution, says the

Dietetic Gazette lor January, the chemical constituents of the

albuminoids and fats, together with phosphorus: hence the

chief alimentary substance is the albuminoids (provisional

formula C;2Hiij022Ni6S) contained in milk, eggs, cereals,

the juices of vegetables, and the muscular substance of meat.

Water should be freely indulged in by neurotic types of consti-

tution almost ad libitum. Among the meats most suitable are,

in their order, beef, mutton, lamb, and pork, and the brains of

animals. Fish is not so valuable as reputed, but may be em-

ployed to vary the diet. Oysters, on the other hand, are ex-

tremely useful as nerve reconstructives. Among vegetables,

wheat stands at the head of the list, containing, as it does,

fatty matters and phosphoric acid. Rice, corn, oat-meal,

barley, and sweet-potatoes are better than onions, carrots, beets,

turnips, etc. Fruits are useful as adjuvants because of the

sugars they contain.

Removal of Warts by Electrolysis.

Dr.Patrzek of Oppeln describes, according to the Weekly Medical

Review, his method for removing warts by electricity. The

wart is first thoroughly moistened with a warm solution of salt.

Both needles are then thrust through it just above the surface of

the skin, and the current turned on, one element after another

being added until pain is felt. Five- cells are sufficient. With

most cases two sittings of five minutes each are sufficient to destroy

the growth, which gradually dries up and falls away, leaving,

a

surface at first slightly reddened, but which later assumes the

appearance of normal skin.

The Dangers of Hypnotism.

At Nuremberg a case of some public interest was ti'ied in the

police court, says the London Lancet. A commercial traveller

while in a restaurant told the waitress to look steadily at the

white of his eye, and hypnotized her. On a second occasion he

repeated the experiment ; but this time the sleep was so profound

that a medical man had to be called, who had the utmost diffi-

culty in rousing the girl. The commercial ti-aveller was accord-

ingly summoned to appear before the magistrates, and the severe

sentence of eight days' imprisonment was passed on him, which

will probably be efficient in checking similar performances in

that region. In France the practice of hypnotizing people for

amusement seems to be very common, and unpleasant conse-

quences are frequently reported. At a supper-party in Paris one

of the company hyiinotized a girl, and was unable to rouse her.

She was consequently taken to the house of a medical man, and

after a time she recovered consciousness. The whole party were

taken into custody by the police, and were not released until

next day. Even when hypnotism has beeu practised by com-

petent medical men for remedial purposes, unpleasant accidents

and ulterior consequences have again and again occurred; so

much so, that an order has been issued by the French Govern-

ment, prohibiting surgeons in the army and navy from practising

it. It ought to be distinctly understood, both by the profession

and the public, that hypnotism is not devoid of danger at the

time, and not infrequently has permanently impaired the moral

and emotional control of patients. A medical man is bound,

before recommending hypnotism for a patient, to weigh the

question as carefully as he would that of the advisability of ad-

ministering an ansesthetic.



2 20 SCIENCE. [Vol. XV. No. 374

Yellow-Fever at Key West.

The history of yellow-fevei' in Key West (being the most ex-

posed point in the United States) dates from a very early period.

The frequent occurrence of epidemics of this disease, tlie recur-

rence of isolated -cases between epidemic periods, its recent re-

appearance in October, 1889, and during the month of January,

1890, point, in the opinion of Dr. J. L. Posey of the United
States Marine Hospital Service, to but one rational conclusion,

—

that the disease has finally become endemic in Key West.

BOOK-REVIEWS.

Physiognomy and Expression. By Paolo Mantegazza. (Con-

temporary Science Series.) New York. Scribner. 12°.

$1.25.

The author of this work, who has published othei-s on related

topics, remarks in his preface that he '

' takes up the study of

expression at the point where Darwin left it, and modestly

claims to have gone a step further. '

' He begins by sketching

the history of the study, giving, as it seems to us, altogether

too much prominence to the asti-ologists and other fanciful

writers, but assigning the highest place to Darwin. His own
work is divided into two parts, the first treating briefly of the

anatomy of the face and the various features, while the second

and much larger part deals with expression strictly so called.

In this second part we find a great wealth of facts relating to the

outward signs of various emotions, evidently collected with

great care, and showing gi'eat keenness of observation; and, so

far as our o'.vn experience and knowledge enables us to judge,

these statements of fact are for the most part correct.^ They are

also well classified and arranged; and, as a description of ex-

pression in its various phases, the work can be well recommended.
We look in vain, however, for any attempt at explaining the

modes of expression. The author quotes Darwin's theories,

which, with some modifications, he accepts; but he makes
almost no application of them. He also announces what he

calls a law of expression, •

' according to which expression is the

clearer and more characteristic in proportion as it is j)rovoked

by a more powerful, by a better defined emotion, '

' which would
seem to be a truism. But in the main Signor Mantegazza'

s

work is purely descriptive, and lacking in those philosophical

qualities that we find in Sir Charles Bell and in Darwin. As a

storehouse of facts it will be useful; but for further light on the

theory of expression we shall have to wait for some deeper-

thinker.

AJIONa THE PUBLISHERS.

Among the more important articles in Harper's Itlagazine

for April are "A Suit of Clothes," being one of a series of

papers on great American industries, by R. R. Bowker; and
"Three Indian Campaigns," by Gen. Wesley Merritt, U. S. A.
These articles are handsomely illustrated. There is also a well-

written and interesting article, by Richard Wheatley, descriptive

of the New York Maiitime Exchange.

—The Forest and Stream Publishing Company have in press

"Trout and Salmon Fishing," by one of New England's best-

known anglers; also a new edition of Grinnell's "Pawnee
Hero Stories and Folk-Tales. '

'

—Messrs. D. Appleton & Co. published last week "Studies in

Hegel's Philosophy of Religion," with an appendix on "Chris-

tian Unity in America, '

' by Dr. J. M. Sterrett ; and ' 'The

Spiritual Sense of Dante's 'Divina Commedia,' " by W. T.

Harris, LL.D.

— Messi-s. Ginn & Co. announce to be ready in May ' 'Went-
worth's School Algebra." The necessity of having new plates

for the author's "Elements of Algebra" has given him an oppor-

tunity to write a new book, with fresli and interesting problems,

and with definitions, illustrations, and arrangements of the sub-
ject-matter like those in his ' 'College Algebra. '

' The work is

written for high schools and academies, and is a thorough and
practical treatment of the principles of algebra up to and includ-

ing the binomial theorem.

—Porter & Coates have published "Life and Works of the
Earl of Beaconsfielcl," by .ludge F. Carroll Brewster. Every
work of Disraeli has been sketched so as to afford condensation
of plots, characters, and noteworthy passages. They have also-

ready, by the same author, "Moliere in Outline," being a
translation of all important parts of Moliere' s works, with
notes, abridged from Van Laun and others, to which are added
the arguments of the play.

— The prospect is that the exploration and conquest of Africa
will be the problem of the twentieth centuiy. Already nearly
every nation has its Stanley. France has here in the person of

M. Trivier, whom she prefers, however, to call her Livingstone.
An article on this ' 'French Livingstone' ' by Henry Fouquier has
the post of honor in The Transatlantic of April 1. The peaceful
method employed by Ti-ivier in his recent two years' journey
across Africa is contrasted by the vrriter with the warlikt? and
bloody methods of Baker, Emin Pacha, and Stanley. Following
this ai-ticle Caliban (Emile Bergerat) ridicules the anti-Jewish
crusade, Enrico Panzacchi critically sketches the decadent school
of writers, and there are extracts from the new volume of Ed-
mond de Goncourt's "Memoira," accounts of new novels by
Zola and Tolstoi, and an interview with Louise Michel regarding
her operetta, ' 'In the Moon. '

'

— Dr. Martineau's forthcoming book, "The Seat of Authority
in Religion,'' will be published almost'immediately by Longmans>
Green, & Co. The work is addressed, not to philosophers or
scholars, but to educated persons interested in the results of mod-
ern knowledge.

—"Old Friends," Mr. Andrew Lang's new book, to be issued

here at once by the Longmans, is not unlike his " Letters to Dead
Authors." It describes the meetings of the characters of one
novelist with those of another. For example, Dugald Dalgetty

tells of his duel with one of the " Three Musketeeis," Barry Lyn-
don describes his playing cards with Allan Stuart Breck (fron>

"Kidnapped"), and TroUope's Mrs. Proudie sets forth Becky
Sharp's assault on the bishop.

— The April number of College and- School (Utica, N. Y.) is a
"Gen. Spinner number," containing two portraits of the ex-

treasurer, with his famous signature appended. The general

himself contributes the last article from his pen to appear in

print,— an interesting reminiscence of his school-days in the

Mohawk valley, where, as he says, he was " educated to igno-

rance." Three pages of the manuscript are reproduced in fac-

simile. Another facsimile reproduction is a translation, by the
general, of a German poem, " Ich bin nicht einsam wen allein.''

In his article, 'The Watch Dog of the Treasury," A. G. Rich-

mond relates an incident of the Breckenridge attack upon Wash-
ington, which strikingly illustrates the foresight of the man who
was the guardian of the country's treasure. " Spinner, the Stu-
dent," is an account of the formation of the general's lifelong

habit of reading. L. L. Merry, in his "Recollections of Geii.

Spinner," narrates in a familiar way some things which only an
old friend would be likely to know. L. R. Tuttle, ex-assistant

treasurer of the United Slates, tells how he tried to persuade the-

general to let Mr L. D. Ingersoll write a memoir of his life,

while Louis Lombard has a word to say about the general's re-

markable memory and his garretful of note-books The number
is eight pages larger than usual, and contains, besides the Spinner

papers, Mr. WiUiam H. Hayne's " Editor's Library Table," and
the usual departments of college news, literary notes, and book-

reviews.

— Messrs. Ginn & Co. announce as published last month
" Sidney's Defence of Poesy," edited by Albert S. Cook, professor

in Yale University. Sir Philip Sidney's " Defence of Poesy," in

which, says Taine, " we meet with genuine imagination, a sin-

cere and serious tone, a grand commanding style, all the passion^

and elevation which he carries in his heart and puts into his

verse," has not hitherto been accessible to the school and college-

student in a handy and readable edition, notwithstanding the ex-

istence of one or two literal reprints of the earhest copies. The
attempt is here made, by modernizing the spelling and punctua-
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LOW-PRICED BOOKS.

Any of ihe following low-priced books will be

mailed postpaid on receipt of price.

SCIENCE BOOK AGENCY,
47 Lafayette Place, New York.

Agricultural ]

Animal Food R'

P. L. Simmonds.
Coffee and Chiccory
Flowers, The Coloui
Fruits, Selected : 1

and Management
By C. D.

AGRICUI.TIIRE
By J. B. Denton. £°. $i

f Different Nations. By

By p/LVsimmonds.'" 'iV"'.

of. By Grant Allen. 12° i.

leir Culture, Propagation,
1 the Garden and Or.jhard.

for Ladies, and Companion to the

Flower-Garden By Mrs. J. C. Loudon. 11°.

Hops : Cultivation, Commerce, and Uses. By P.

L. Simiionds. 12°

Horticulture, The Theory of ; or. An Attempt
to e,vplain Gardening upon Physiological Prin-

ciples. By J. Lindley and A. J. Downing

AGE Irrigation by Fan By R. W. Birch.

lam. "V°...'

iducts. By P. L.

ARCmXECXtTRE: AND BUIIiDING
CO.XSTROCTIOlVr.

Architecturf. the Ptepping-Stone to. By
Thomas Mitchell. i8"> 5'

Boiler and Water Pipes, Kitchen. By H. Grim-
shaw. S** 4'

Building Construction. By Edward ]. Burrell.

12° 8

Chuineys for Furnaces, Fireplaces, and Steam-
Boilers. By K. Armstrong, C.E. 18° 5.

Cooking Range, The. By F. Dye. 12° 2^

Fires in Theatres. By E M. Shaw. 12° 1.2

Gas Fitter's Guide. By J. Eldtidge. 12° 4.

Hot-Water Apparatus, Fitting. By F Dye 12*' i.O'

Hot-Water Apparatus, Fi.xing. By J. Eldridge.
12° 4

Hot-Water Fitting and Steam Cooking Appa-
ratus. By F. Dye. 16° 5.

Pump Fitter's Guide. By J. Eldridge. 12° 4
Strength of Beams under Transverse Loads.

Professor W. Allan. 18°

Ventilation of American Dwellings. By D,
Boswell Reid, M.D. 12°

Ventilation of Buildings. By W. F. Butler.

By

ELECTRICITY.
Alternate Current Machinery. By G. Kapp.

18°

Dynamic Elec'ricity. By John Hopkinson, J. A.
Schoolbred, and R. E. Day. iS°

Dynamo-Electric Machines, Recent Progress in.

By Professor Sylvanns P. Thompson. 18° ...

.

Electric Bells By F. C. AUsop, 12°

Electric Light Precautions. By K. Hedges.

By G.Electric Lighting from Central Sta

ELECThiCAL Units, Practical. By J. Swinburne

Elrctricity, Supply of, by Local Authorities.

By K. Hedges. 1>°

Electro-Magnetic Telegraph, A Hand-Book of

the. By A. E. Loring. 18°

Electro-Magnets. By Th. Du Moncel Tr. by
C.J.Wharton

Electro-Telegraphy. By F. S. Beecher. 16"..

Incandescent Electric Lights, with Particular
Reference to the Edison Lamps at the Faris

Exhibition. By Comte Th. Du Moncel. W.
H. Preece, J. W. Howell, and others. iS" . . .

.

Induction Co ls : How Made and How Used.

Strength and Dh
By G. Forbes. 8°

Terrestrial Magnetism ar

Iron Vesse's. By Profei

f Electric Conductor;

Thermo-Electricity. By A. Rust 8**

Wrinkles in Electric Lighting. By V. Stephe

SANITARY SCIENCE.
Air We Breathe, the, and Ventilation By Pro-

SCIENCE.
SECOND EDITION.

NATURALISTIC PHOTOGRAPHY
FOR STCJDENTS OF THE ART.

313 pages Bvo., cloth, 82.00, postage prepaid
'* This book contains a greater amount of infonna

tion on the artistic elements to be considered in

photography than any that we know ot."—Scientific
American. Descriptive circulars on application to

E. & F. N. SPON, 12 Cortlandt St., New York.

Dom:

Deai

,ty Dustbins and Sloppy Streets. By H. P.
Boulnois. 12°

;ease and Putrescent Air. By T Rowan. 8°..

MESTic Filtration of Water. By E. F. B Den-

;oflowns. By J. Phillips. 3°

DwELLlNG-HnfSES : Their Sanitarv Construction
and Arrangements. By Profescor W. H. Cor-
field jS°

Food. The Composition, Digestibilily, and Nu-
tritive Value of. By Professor Henry A.
Molt

Health, '1 he Lasvs of. By W. H. Corfield. 8° .

.

CIRCULAR CATALOGUES
OF

Scientific Text Books and Industrial Works.

We are issuing a series of Catalogues of Books on
Scientific Subjects published by ourselves and which
are now extensively used as Text Books and by
practical men, and have now ready the following;

No I. CIVIL ENGINEERING.
No. 11. MATERIALS OF ENGINEERING.

Elasticity, Strength, etc., etc.

No. III. BRIDGES, ROOFS, TRUSSES,
ARCHES, etc.

No. IV. HYDRAULICS AND HYDRAULIC
MOTORS. Water -Wheels, Wind-Mills, Drain-
age Service Pipe, etc., etc.

No. V. STEAM-ENGINES, BOILERS, LOCO-
MOTIVES, STEAM-HEATING, etc.

No. VI. CHEMISTRY, ELECTRICITY, PHYS-
ICS, etc.

No. VII. MATHEMATICS, ASTRONOMY, etc.

No. VIII. ASSAYING, METALLURGY, MIN-
ERALOGY, MINING, etc.

These Catalogues contain full titles of books with
press and other notices and descriptions of the same.
They are neatly printed and put up in paper covers,
and w ill be sent free by mail to anyone ordering them.

JOHN WILEY & SONS,
53 EAST TENTH ST.,' Second door west of Broadway,

HEAVEN AND HEEL. By Eman-
uel SwEDENBOEG. 416 pages, paper cover.

Mailed pre-paid for 14 Cents iu stamps by
the American Swedenborg Printing and Pub-
lishing Society, 30 Cooper Union, N. T. City.

DICTIONARY

economic' plants,
BY JOHN SMITH,

Associate of the Linncean Society, author oj

" HistOTia Filieum, " " History of

Bible Plants," etc., etc.

For more than forty years Mr. Smith was
connected with the Royal Gardens, Ken.,

which gave him remarkable opportunities for

becoming acquainted with the largest collec-

tion of living plants, native and exotic, ever

brought together: and from 1846, he was
associated with the late Sir. W. Hooper in

building up the Kensington Museum of Eco-

nomic Botany. Based on all this experience,

Mr. Smith has produced this Dictionary which
gives under their popular names information

about plants that furnish the wants of man,
their history, products and uses. Having
received a large invoice of this book from
the London publisher, we offer to mail copies

postpaid at a discount.

List price, $3.50 : our price, $2.80.

SCIENCE BOOK AGENCY,
47 Eafayetle Place, New York.

0/d and Rare Books.

Back numbers Atlantic. Cenlury, Harper,

and Scribner, lo cents per copy, other maga

zines equally low. Send for a catalogue.

A. S. CLARK,
Bookseller,

34 Park Row, New York City.

IACK NUMBERS and complete sets of leading Mag-
) azines. Ratei low. AM. MAG. EXCHANGE.

Schoharie, N.Y.

21\

INVALUABLE BOOKS
FOR THE

MECHANIC, ENGINEER & SCIENTIST.

NYSTROM'S POCKET-BOOK OF MECHANICS

AND ENGINEERING.

Nineteenth Edition, Revised and Greatly

Enlarged with Original Matter. By "Wm..

Dennis Makks, Ph.B.,C.E. (Yale S.S.S.)..

Illustrated. 16mo, S3.50.

"A library in itself, giTiug a little of everything

that the engineer and mechanic will need to know
to aid them in every-day practice." — Industriai

World, Chicago.

MARKS ON THE STEAM ENGINE.

Third Edition, Revised, Enlarged and Inter-

leaved. The Relative Proportions of the

Steam Engine. By Wm. D. Marks. With
numerous Illustrations. 12mo. Extra cloth.

$3.00.
" A work of inestimable value to every mechanic^

eontaining as it does rules, tables, and directions in

regard to the steam engine which come into use in

every-day practical life of the engineer."— San
Francisco Wood and Iron.

ELEMENTS OF MODERN CHEMISTRY.
(WURTZ.)

New Edition. Thoroughly Revised. Trans-

lated by W. H Greene. 12mo. Cloth.

$3..50. Sheep. $3.00.

" A valuable work as a class-book, and a most in-

teresting and instructive volume for the general

reader."

—

New York School Journal.

THE CHEMICAL ANALYSIS OF IRON.

A Complete Account of all the Best-Known

Methods for the Analysis of Iron, Steel,

Pig-iron, Iron Ore, Limestone, Slag, Clay,

Sand, Coal, Coke, Furnace and Producer

Gases. By Andrew Alexander Blaib,

Chief Chemist United States Board, ap-

pointed to test Iron, Steel, and other Met-

als, 1875; Chief Chemist United States.

Geological Survey and Tenth Census,

1880. Octavo. Handsomely Illustrated.

Extra cloth. .$4.00,

"It is a band-book which will be found invaluable

by the metallist, and may be considered the best,

book of the sort in the market."

—

Boston Courier.

CONVERSATION ON MINES,

Between a Father and Son. To which ar&
added Questions and Answers to Assist,

Candidates to Obtain Certificates for the

Management of Collieries, a Lecture on the

Atmosphere and Explosive Gases, Table of

Calculations, Rules of Measurements, etc.

By William Hopton. 12mo. Cloth. $1.25.

Reprinted from the Eighth English Edition^

"From the very outset the book has had a marked
success, and has long since attained an unparalleled

popularity for a treatise of this kind Its simple and
exact methods of statement, its quaint aufl at times.

picturesque language, its high moral and humani--

tarian purpose, and the transparent honesty and
unquestionable manliness and straightforwarduesa.

of its author, all help to give the book a character

of its owD.^''

—

Popular Science News, Boston,

If not obtainable at your booksellers', send direct.

to the Publishers, who -will forward the books, free-

of postage, promptly on receipt of the piioe.

J. B. UPPINCOTT COMPANY,
PUBLISHERS,

TIS anil 717 Mnrkcl /street, J'hiladelpliia^
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lion, and by providing an inlroducfcion and a copious body of

notes, to enable any intelligent reader to draw protit and delight
from tbis masterpiece of poetical pbilosonhy. This volume will

furnish an admirable introduction to a general course in poetry,
•or to the poetry of the Elizabethan age in particular. As one of
the best specimens of the earlier Elizabethan prose, it will be use-

ful to the student of English prose in its historical development

;

and as the first annotated edition of the " Defence of Poesy," in a
critical text formed by the collation of the two earliest copies, it

will be indispensable to libraries, public and private.

—George L. English, Edwin C. Atkinson, and William Niven,
^dealers in minerals, having on April 1 entered into a partnership,
the business of each will be carried on by the new firm under the
name of George L. English & Co., at the old stands, 1513 Chest-
nut Street, Philadelphia, and 739 and 741 Broadway, New York.
With enlarged facilities and experience, they hope to give even
more careful attention to the wishes of customers in the future
than in the past.

—Messrs. Ginn & Co. announce to be published in May, "Ref-
erence Handbook of English History for Readers, Students, and
Teachers," by W. II. Gurney. This work is intended as a con-
stant companion and assistant to the reader or student of English
history, affording him a rapid and easy method of placing his

persons and dates before him in accurate relationship to each
other, and helping him to draw them out of the maze of confu-
sion and contradiction in which we find them in nearly all our
great histories. It identifies enery prominent man from the time
of the Confessor to Victoria, giving the date of his death, to whom
married, and the number and names of his children. Unless the
student becomes thoroughly acquainted wilh the characters about
whom he is reading, the reading of history is apt to be confusing,
uninteresting, and conflicting. The materials for this work have
been drawn from Dugdale, Freeman, Palgrave, Longman, San-
ford, and Townsend, and many other valuable works, the whole
passed through a critical examination and comparison, in which
the impossible has been rejected and the reliable retained. It

saves the reader hours of study, and makes his work a pleasure.

—The Appletons have published, in their series of History
Primers, the "History of Egypt," by F. C. H. Wendel. The
work gives evidence of careful and conscientious study, and it is

also plain in style. It has, however, the common fault of short
histories, —an excessive amount of detail ; the mass of petty facts
and of proper names making the work confusing. It has also a
more serious fault, in that it treats almost exclusively of the
kings and their doings, with hardly any reference to the people.
There is an account on pp. 100, 101, of a strike of laborers em-
ployed on certain government works, due to the non-payment of
their wages, and there are brief references here and thereto com-
mercial enterprises ; but in the main the condition and occupa-
tions of the people are ignored. The iniroductory chapter, which
treats of the hieroglyphic writing, the Egyptian religion, and
some other matters, is the most interesting and instructive part
of the book

; and it is a pity that the rest of it was not written
on a similar plan.

—The corporation of Harvard University has authorized the
publication of two monographs, which it is hoped may form the
beginning of a series. The first number, to be ready in April,
will be " A History of the Veto Power in the United States," by
Edward Campbell Mason, A.B., instructor in political economy.
Mr. Mason's work will include a chapter on English and Colonial
vetoes, and a chapter on State vetoes. The body of the work is a
systematic discussion of all the presidential vetoes, arranged by
subject, and based on a study of the records of Congress. Then
follows an investigation of the constitutional questions which
have arisen out of the use of the veto power. An appendix con-
tains a chronological list of presidential vetoes, with complete
references to the journals of the two Houses, and a bibliography
of the subject. In an introduction the editor, Professor Hart,
will discuss the veto in modern constitutions. The second num-
ber of the series will be " An Introduction to the Study of Fed-
eral Governments," by Albert Bushnell Hart, Ph.D., assistant

professor of history. This monograph will contain an historical

introduction, with brief sketches of the rise and institutions of
the principal federal governments which have existed from the
establishment of the Greek federations to the present day. To
each sketch will be appended a brief, critical bibliography. Then
will follow a parallel arrangement of the texts, in English, of the
four most important federal constitutions,—those of Canada,
Germany, Switzerland, and the United States. There will be an
appendix containing a list of special authorities on federal gov-
ernment, and of references to discussions in more general works.
The monographs will be published by Ginn & Co., Boston.

—Our readers should remember that the only uniform edition

ever published of the complete works of Walter Bagehot, in five

volumes, 2,700 pages, is published by The Travelers Insurance
Company, Hartford, Conn , at ^5 for the set, all charges paid.

The publication is sujiposed to be an advertising scheme of tbe

insurance company, but how is not so evident to the layman.
Meanwhile it would be a good plan for all who value Bagebot's

•icritings to secure a set, as they are certainly cheap. There is

nothing objectionable in their make-up or appearance.

— Volume VI. (1890) of The American Journal of Archceology
and of the History of the Fine Arts will contain among its arti-

cles of interest the following :
" Hittite Sculptures " and " Orien-

tal Antiquities," by Dr. William Hayes Ward of New York ;

"Antiquities of Phrygia," by Professor William M. Ramsay of

Aberdeen, Scotland ;
" Terra-cottas in American Collections," by

Salomon Reinach, Museum of Saint-Germain, France ;
" Remi-

niscences of Egypt in Doric Arcbitectuie," by Professor Allan

Marquand of Princeton ; "Three Heads of Zeus, Hades, and Po-
seidon, of the Hellenistic Period," by Professor Adolph Michaelis

of Strassburg ;
" Excavations and Discoveries made by the Ameri-

can School of Archaeology at Anthedon and Thisbe. in Boeotia,

Greece," by Professor F. B. Tarbell of Harvard University and
Dr. J. C. Rolfe of Columbia College ;

" Greek Sculptured Crowns
and Crown-Inscriptions " and " Distribution of Hellenic Temples,"

by Dr. George B. Hussey of Princeton ;
' Norms in Greek Archi-

tecture," by Professor Marquand and Dr. Hus ey ;
" The Recent-

ly discovered Early Christian Palace under SS. Giovanni e Paolo,

at Rome," by Padre Germane of the Order of Passionisls ;
" The

Lost Mosaics of Rome from the Fourth to the Ninth Century." by
Eugene Mlintz of the Beaux-Arts, Paris ;

" Cistercian Monuments
as the Earliest Gothic Constructions in Italy," " Roman Artists of

tbe Middle Ages," "Christian Mosaics," and "Tombs of the

Popes at Viterbo," by Professor A. L. Frothingham, jun , of

Princeton. Being the organ of the Archasological Institute of

America, and the medium of direct communication from the

American School at Athens, this work has an increasing popular-

ity among general readers as well as specialists.

—The United States Bureau of Education has issued two cir-

culars of information that may interest some of oirr readers. One
is "The History of Federal and State Aid to Higher Education in

the United States," by Frank W. Blackmar, giving an account of

the various gi-ants of money and other valuables in aid of univer-

sities and other higher institutions since the first settlement of the

country. The work bears the marks of careful study and prepa-

ration, and will be useful to educational specialists ; but the style

is so unattractive that we fear the book will not have many
readers. The other circular refeiTed to is the "Proceedings of

the Department of Superintendence of the National Educational

Association " in Washington last spring, aad contains much in-

teresting matter. One of the leading topics discussed was manual
training, both sides of the controversy being represented, and
some important points elucidated. Perhaps tbe ablest paper was
that of Dr. William T. Harris on " The Psychology of Manual
Training." The author expressed the wish not to take part on

either side of the pending controversy, but sought to ascertain

what manual training could and could not do for the develop-

ment of the mind. His conclusion was that though manual
work may to some extent train the band and the eye, yet

the essential part of intellectual education is the training of the

reflective faculties, to which manual work can contribute little

or nothing. Most of the speakers and essayists were in favor of

special industrial schools in places where there was sufiicient de-
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manJ for them, but against the adoption of manual training as a

part of the general eJueational course. At the close of the dis-

cussion one of the members moved that a committee of the asso-

ciation be instructed to define the term '-manual training," which

would certainly seem to be a proper and even necessary thing to

do, if there is ever to be an agreement about the expediency of

such training. Bui the motion raised a perfect storm of opposi-

tion, so that the chairman had to interpose a few remarks to pre-

vent an acrimonious dispute. Another important subject treated

was that of examinations, especially the examination of teachers,

which was recognized as at once a work of great importance and

of great difficulty. Candidates for the position of teacher are

now often examined by persons with no real fitness for the task,

and some remedy for this evil is undoubtedly necessary. Besides

these topics, the assembled superintendents discussed the training

of teachers, the duties of principals, and other themes that need

not be specified here.

LETTERS TO THE EDITOR.

*** Correspondents are requested to be as brief as possible. The writer's name
is in all ca^es required as proof of good faith.

The editor will be glad to publish any queries consonant with the character

of the journal.

On requests twenty copies of the number containing his communication will

be furnished free to any correspondent.

Heat and Ventilation.

In your issue of Feb. 38 is a notice of the Timby system of

heating and ventilation, which, you say, " is now attracting uni-

versal attention, especially in New England." It is to be hoped

that New England will not miss the delicate touch of flattery

perhaps unconsciously given her in this quotation, and that your

columns are open to any voice of intelligent response which may
come back from her.

The attention of which you speak is not stated to be that of

competent engineers, nor that of others better qualified than "ex-

mayors " to judge of the merits of the described system. It is not

defined as that of either scientific sanction or condemnation.

But the appearance of the article in Science, and wi'^hout un-

favorable comment, would seem to the popular mind to lend a

quasi-scientific approval to the enterprise, as it doubtless has af-

forded gratification to its promoters.

The art of ventilation has suffered much injury at the hands of

many whose ingenuity has not been the well-trained servant of a

sound scientific knowledge. The field is a fertile one for the cul-

ture of schemes and methods more visionary than practicable, and

more gratifying to inventors than profitable to users. To protect

the public against imposition, to save the popular mind from dis-

couragement through repeated and costly failures, to expose and

weed out the worthless methods from the good, and to establish

popular faith by evidence of actual or possible success in any

worthy undertaking, is a legitimate and laudable service for any

man or journal capable of rendering it.

To this end it would afford satisfaction to see in your columns

a thoroughly trustworthy discussion of the applicability of the

Timby system to the actual necessities of good ventilation and

heating. With a view to eliciting contributions to such a discus-

sion, the following propositions are submitted :
—

First, The mechanical part of the problem is beset with insu-

perable difficulties of various sorts, some of which are closely akin

to those belonging to the long ago demonstrated impracticable

scheme of ventilating a city's sewers by a centrally located sys-

tem of pneumatic exhausters.

In the company's pamphlet, and under the head of " Flan of

Introduction," the statement is made that it is proposed to heat

and ventilate a town of 50,000 inhabitants by means of one cen-

trally located plant.

The first essential in ventilation is an adequate air volume, and

the second is an effective use of it. If the dermal and thoracic

excretions are to be diluted to one in two hundred, — a proportion

of diluent which for the pelvic excretions would be considered far

too small to fit them for potable or edible use, — the air-supply

for such a town should be 1.50,000,000 cubic feet per hour ; and

for the sweetening of the 2,000 buildings of 30,000 cubic feet ca-

pacity each, in which the inhabitants may, for the purposes of

computation, be supposed to compactly live, the air-sujiply should

reach at least that quantity. Let it be reduced to 100,000,000,

and, for the sake of simplifying the mechanical problem, let the
houses be ranged along two intersecting streets, 500 houses to

each half-street, and let the ventilating plant be located at the

point of intersection. Let the houses stand in compact block

form, and average, with alley and cross-street spaces, forty feet

frontage. Let each of the main air-conduits be six feet in diame-
ter, and the central supply-shaft twelve feet. The velocity of air^

flow through the main conduits would be nearly 15,000 linear feet

per minute, and the theoretical power required to propel the air

would be about 125,000 horse-power, 4,000 being required to give

the air its initial motion, and the balance to overcome the resist-

ance of friction. This computation takes no account of the fur-

ther work required for moving the air through leads to the 2,000

buildings, and through the ramifying conduits for its distribution

to their several floors and rooms.

The above computations are qualified as theoretical, since it is

assumed that the efficiency of the motile machinery employed is

unity instead of the one-third cir one-fourth usually available in

such mechanism. It would be interesting and instructive to ex^

amine a description of the apparatus it is proposed to use for the

propulsion of such large volumes of air under the liigh pressure

demanded. To effect the pressure by blowers, the velocity of

their blade tips would have to exceed that of a rifle-shot, and a

twenty -foot diameter fan must make the quite impossible per-

formance of 1,800 revolutions per minute.

Let the question be simplified to that of supplying air to two
such buildings as the newer ones of the Massachusetts Institute of

Technology, they monopolizing an entire main, and being located

at its extremity. The theoretical horse-power requii-ed would be

some 345, agairst a present actual mean of 15 or so, for the supply

of 5,600,000 cubic feet of air an hour.

Second, The method proposed for warming the air supplied

through the mains by means of a hot-water pipe with return

bend, as shown in the cut reproduced by Science, and described in

the company's pamphlet, is defective.

The pamphlet states that the pressure within the pipe is not to

exceed five pounds, and that the heat-loss in the water is not to

exceed five per cent. The statement, though somewhat ambigu-

ous, may reasonably be made to mean that the water starting

with a temperature of 227" will return to the heater cooled

through 12".

If the sole aim of this warming of the air were to raise it to the

temperature of comfort, say 70°, before supplying it to the build-

ings, and the matter of heating the buildings were excluded from
consideration, the volume of water to be moved through the pipe

would, on a day of average winter temperature, be nearly 200,000

gallons an hour, or a flow rate of nearly five miles an hour through

a fourteen-inch nipe.

For extreme weather this quantity must be more than doubled,

and, if the heating of the buildings is to be included, the duty of

the heating system must be quadrupled.

A study of the mechanical part of this heating problem is not

here presented.

Presumably the small fraction of the exhaust steam from the

air and hot-water pi'opelling engines required for heating pur-

poses would be utilized. Enough would still remain for the com-

fortable heating of some halfscore of adjacent towns of rival

size.

A description of the arrangement of the proposed pipe or other

heating surface, so that cumulative heating effect should be

avoided, and a uniform temperature maintained throughout the

mains, would interest many of your readers.

Third, The required inequalities of temperature in the air-sup-

ply to various buildings, and to the various parts of the same

building, cannot he furnished from one supply source maintained

at a fixed temperature.

For the shady or the windward side of a dwelling whose air is

"changed" but once an hour, the air-supply temperature may need

to be in gome weathers IGO" cr 200''; and on the sunny or the

leeward side, or in the sleeping or sick room, twenty to thirty dt-
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^€es lower; and at the same time the air supplied to a theatre,

hall, or church must have a temperature of from 60" to 80°.

Hence the impossibility of meeting all requirements of both heat-

ing and ventilation with air from one supply source at a fixed

temperature. S. H. Woodbridge.

Boston, March 20.

Sound-English.

In your review of my '
' Sound-English, a Language for the

"World," |in your issue of March 31, you make some statements

to which, I am sure, your well-known fairness will allow me to

offer a correction.

You say that I propose '
' to introduce at first five new letters,

to be followed by six more at a later time," and that you
<

' gravely doubt if any system can be brought into use that con-

tains new letters ; and, if new letters are to be intoroduced, there

are other systems that have quite as good a claim to be adopted '

'

as mine.

Now, the fact is that I do not introduce a single new letter. I

distinctly state it as my idea of the '

' requirements of a phonetic

alphabet '
' (see p. 31) that '

' the present equipment of any print-

ing-office must suffice, without the necessity of casting new types

>or even employing diacritical marks, '

' and that '

' all the lead-

ing type-writers now in use must be adapted or easily adaptable

to the new system without destroying their usefulness in writing

the present spelling.
'

' My whole system is worked out in con-

formity with this principle. It is the principal claim I make

for its superiority over other systems. If you will kindly turn

to the '
' specimen page '

' from Macaulay' s
'

' History, " on p. 51,

you will not find a single sign which could not be set up to-day

in any village newspaper-office between Maine and Calfoniia.

To disting-uish a in at from a in ask, I propose a slight altera-

tion in the type, whichmay be effected, with a penknife; but

"this is a trifling matter, so much the more as we do not require

amy distinction between the two sounds in ordinary reading-mat-

ter.

I do not know of any perfectly phonetic system of spelling in

which the same result is attained, if we except IVfr. Ellis's

*
' Glossic

; '

' but, then, he employs vowel digTaphs, while I do

not emjiloy a single vowel digraph, exceiDting, of course, the

three regular diphthongal sounds ou, oi, and ai (in aisle)

.

I do propose five very simple alterations for the script; and I

^ay, further, that in course of time, when '

' Sound-English
'

'

will be firmly established, type-founders will provide us with

more appropriate forms to designate some of the sounds; and
then, merely for the purpose of offering a complete system, I

venture to suggest what these forms ought to be. But I am far

from advocating their immediate introduction.

As for the expediency of designating the long vowels by full-

faced type, and in script by shading, it is, of course, a matter of

opinion. You think it an insurmountable obstacle ; for, as you
say, ' who will take the trouble, in rapid writing, to shade now
and then a letter more heavily than the rest?" Now, in the

first place, '

' the rest
'

' are not shaded at all in my system. In

the second place, do not many systems of stenography distinguish

sonant from surd consonants by shading? And do not stenog-

raphers write rapidly ?

In conclusion, I beg to call attention to the fact that I employ
full-faced type and shading not only for the long vowels, but

also for designating the accent,— a feature which I think to be

as important as it is original ; for I do not know of any system

of spelling, in any language, in which the accent is thus desig-

nated, symbolically, without employing a special sign.

I hope you will not consider this as a fault-finding review of

your review, coming from an author who cannot bear adverse

criticism. It is intended only as a courteous I'equest for permis-

sion to lay my own statement of the facts before the select circle

of thinkers who subscribe for your excellent journal.

A. Knoflach.
New York, March 88.

Do the Barclayan Descriptive Terms occasion Obscurity?

In the American Naturalist for October, 1889, p. 923, the notice

of Stowell's cranial nerve studies concludes with the remark

that "the adoption of the Wilderian adjectives and adverbs

renders them somewhat pedantic and obscuie." The title of this

communication attributes to Barclay, the anatomical preceptor

of Richard Owen, the exact descriptive terms which have been

employed by many writers, and which I merely adopted in 1880

at the Boston meeting of the American Association for the Ad-

vancement of Science. The charge of pedantry is not new ; but,

as that is a matter of custom and taste, it may be overlooked.

Since, however, the very purpose of the Barclayan toponymy was

to eliminate the obscurity which lurks in every anatomical treatise

or paper known to me in which those or equally exact desci'ip-

tive terms are not used, I am anxious for specifications on this

head, and trust they may be presented in response to this letter.

BuBT G. Wilder.
Ithaca, N.Y., March 39.

A GAIN OF A POUND A DAY IN THE
CASE OF A MAN WHO HAS BECOME "ALL
RUN DOWN," AND HAS BEGUN TO TAKE
THAT REMARKABLE FLESH riiODUCER,

FWULSION
OF PURE COD LSVER OIL WITH
Hypophosphites of Lime & Soda
IS NOTHING UNUSUAL. ThiS FEAT
HAS BEEN PERFORMED OVER AND OVER
AGAIN. Palatable as milk. En-
dorsed BY Physicians. Sold by all
Druggists. Avoid substitutions and

itations.

A New Method of Treating Disease.

HOSPITAL REMEDIES.

What are they ? There is a new departure in

the tRatment of disease. It consists in the

collection of the specifics used by noted special-

ists ofEurope and America, and bringing them
within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indigestion, stomach and liver troubles only,

was obtained and prepared. The treatment of

other physicians celebrated for curing catarrh

was procured, and so on till these incomparable

cures now include disease of the lungs, kidneys,

female weakness, rheumatism and nervous de-

bility.

This new method of " one remedy for one

disease " must appeal to the common sense of

all sufferers, many of whom have experienced

the ill effects, and thoroughly realize the ab-

surdity of the claims of Patent Medicines which

are guaranteed to cure every ill out of a single

bottle, and the use of which, as statistics prove,

has juined more stotnachs thaji alcohol. A cir-

cular describing these new remedies is sent free

on receipt of stamp to pay postage by Hospital

Remedy Company, Toronto, Canada, sole pro-

prietors.

DO YOU INTEND TO BUILD?
We offer an Atlas of Sensible liOir Cost

Houses, a portfolio 11x14 inche£>« containing
liandsome illustrations, floor plans, and full

descriptions of this popular design, and flfty-four
otters, ranging in cost from $800 to $7,200. This
specimen design is for a cottage with seven rooms,
and costing $1,100. It combined beauty and comfort,
has two large porches, and Is a popular and practi-
cal working detign, having been built several limes
for its estimated cost.

No matter what style of a house you may Intend to
build, it will pay you tohaTe this took.
We win send this Atlas, postpaid, ou receipt of

price, SI.—N. D. C. Hodges, M Lafayette Place, New
York.

Readers of Science
Corresponding with or visiling Advertisers

.

nil confer a greatfavor by mentioning this paper.
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CALENDAR OF SOCIETIES.

Philosophical Society, Washington.

March 29. — Marcus Baker, Obituary

Notice of Edward B. Lefavour; O. H.

Tittmann, Note on the Length of Kater's

Pendulum; William Eimbeck, A New
Method of determining Astronomical Dif-

ferences of Longitude; Herman Holerith,

Exhibition of a New Electrical Tabulating

Machine.

Natural Science Association of Staten

Island.

March 13.— Mr. L. P. Gratacap exhib-

ited specimens of quartz geodes and limon-

ite concretions, from the iron-mines near

Four Corners ; Mr. Arthur Hollick showed
specimens of Anemoiw hepatica, L., the

common liverwort, collected in full bloom

at Prince's Bay on Feb. 16. The following

objects were shown: a cannon-ball, pre-

sumably a I'elic of Revolutionary times,

presented by Mr. S. N. Havens; a stone

axe and arrow-head, presented by Mr. M.

T. Merrill, which had been di-edged from

the bottom of the Kills near Linoleumville.

The articles were incrusted with barnacles

and biyozoons.

Exchanges.

[Free of charge to all, if ofsatisfactory character.

Address N. D. C. Hodges, 47 Lafayette Place, New
York.l

A large nurab'er of plants from Maine, Connecticut,
Indiana and Illinois for exchange. Southern and west-

ern e.xchanges preferred. Address, enclosing lists, L. N.
Johnson, 223 Chicago Ave., Evanston, 111.

For Exchange— Fourteen volumes Encyclopedia Erit-

^r.nica (Stoddard's ninth edition), bound in leather—part
in original wrappers, all as new—can arrange to furnish
volumes required 10 complete set, and six volumes
-' Am rican Naturalist " in numbers. Want small screw-
cutting foot lathe and testing galvanometer and rheostat.

For particulars address A. B. Campbell, McKean Co.,
Bradford, }'a.

To correspond with colleges, seminaries and other
schools where cabinels of fossils and minerals are being
collected. I have an extensive private collection of
fossils from every geological period, and minerals illus

trating the common and many of the- rare forms. This
collection is in duplicate, and the duplicates are for ex-
change or sale. Every thing is scientifically classified.

W. A. Bronnell, professor of geology, go5 University
Ave., Syracuse, N.Y.

I have a number of duplicates of microscopic slides,

mostly botanical, which 1 would like 10 exchange for

others not now in my collection. Send list of what yot
have to exchange and get my list. S. R. Thompson,
New Wilmington, Pa.

Corresp .ndence and exchanges solicited with persons
interested in the study of American and Mexican an-
tiquities. L. W. Gunckel,36 Elm St., New Haven, Conn.

I wish to exchange or purchase well-fixed or hardened
vertebrate embryos for sectioning. Desire specially rep-
tilian embryos, but will be glad 10 secure aiiy material
that 1 do not possess. Thomas G. Lee, M.D., Histo-
logical Laboratory, Yale University, New Haven, Conn.

Wanted—Books and journals, American or foreign,
relating to Photography—exchange or purchase. C. W,
Caofield, L.321 Broadway, New York.

Wanted.—Marine univalves of the west coast, from U.
S. line southward, and from Pacific Islands, offered; ex-
change from a general collection. — F. C. Browne, Frara-
ingham, Mass., Box 50.

D. E. Willard, Curator of the Museum, Albion Acad-
emy, Albion. Wis., will answer all his correspondence as
soon as possible. Sickness and death in the family, with
many other matters, have prevented his answering as
promptly as he should have done.

I will give 100 good arrow heads for a fine pair of wild
cattle horns at least two feet long. If you have shorter
or other horns write me, and also how many arrow heads
you want for them. I will also exchange shells, minerals
atid arrows. W. F. Lerch, 308 East 4th St., Davenport,
Iowa.

A few duplicates of Murex rtidix^ M. ramosus^ M.
Arandaris, Cassis ru/a, Harpa veniricosa^ Oiiva tri-

-atuta, O. reticularis^ Chloi-ostoma /unebrate, Cyprtea
<:a.put serpcHtis, C. lynx, Lottia- giganiea, Aanola
patina. Chama spinosa, and some thirty other .species,

for exchange for shells not in our collection. List on ap-
plication. — Curator Museum, Polytechnic Society, Lou-
isville, Ky.

SCIENCE.
CATAKRH.

Catarrhal Deafness—Hay Fever.

Sufferers are not generally avirare that these

diseases are contagious, or that they are due to

the presence of living parasites in the lining

membrane of the no-e and eustachian tubes.

Microscopic research, however, has proved this

to be a fact, and the result of this discovery is

that a simple remedy has been formulated where-
by catarrh, catarrhal deafness and hay fever are

permanently cured in from one to three simple
applications made at home by the patient once
in two weeks.

N.B.—This treatment is not a snuff or an
ointment ; both have been discarded by repu-

table physicians as injurious. A pamphlet ex-

plaining this new treatment is sent free on
receipt of stamp to pay postage, by A. H. Dix-

on & Son, 337 and 339 West King Street.

Toronto, Canada.

—

Christian Advocate.

Sufferers from Catarrhal troubles should care-

fully read the above.

JVST OUT.

Speech Reading and Articnlation

Teaching.

By A. MELVILLE BELL.

Price, 35 Cents.

Practical Instructions in the Art of Reading
Speech from the Mouth ; and in the Art of

Teaching Articulation to the Deaf.

[This Work—-written at the suggestion of Miss
Sarah Fuller, Principal of the Horace Mann School
for the Deaf, Boston, Mass,—is, so far as known, the
first Treatise published on "Speech Reading.'']

*^.* The above work may be obtained, by
order, through any bookseller, or post-free

on receipt of price, from

N. D. C. HODGES,
47 Lafayette Place, New York.

Wants.

JUST PUBLISHED.

POPULAR MANUAL OF VISIBLE SPEECH AND

VOCAL PHYSIOLOGY.

For use in Colleges and Normal Schools. Price 50 cents.

Sent free by post by

N. D. C. HODGES, 47 Lafayette Place, New York.

THIS DIAL
Consists of a strong card-
board, 5X by 4 inches, with
movable metal hands, and is

useful for mothers nf infunts
to record the hoar of last Dtirs-

ing, and thus attain regularity
iu feeding. Serviceable also
for teaching time to little

children, aua as a toy in vari-
ous plays. Mailed on receipt
of 10 cents, by

(•BABYBOOI>,'9
5 Beelunan Street, Nevr York.

RUPTURE
cured in stipulated time.

NO DELAY FROM AVORK. NO OPERATION.
Call or send stamp for circular and reference of those

:ured. We have on hand over 300 styles of trusses, from
?i up. and suspensories of all kinds. Orders filled by
mail or express to any part of the United States.

C. A. M. BURNHAM, M.D..
138 Clinton Place, New York.

Any person seeking a f>osition for •which he is quali-
fi.cd by his scientific at/ainnien's, or any person seeking
some one to fill a position o/_ this character^ be it that
0/ a teacher 0/ science^ chemisi^draughtsjnan^ or what
not. may have the ' Pliant' inserted 7inder this head
FREE or-- COST, if he satisfies the publisher 0/ the suit-
able character ofi his application. A nyPerson seeking
in/ormation on any scieiitific question., the address 0/
any scieittific man, or -who can in any ivay use this col-
umn for a purpose consonant with the nature ofi the
paper, is cordially invtedta do so.

AN experienced. College Professor, with con3.ider-
able ability in advertising educational institu-

tions, now employed, is open to an engagement.
Has built up two schools by advertising. Now is
just the time to begin work for September opening.
""WilUam." 348 East 20th St., New York.

WANTED by a Cornell University graduate a po-
sition as Chemist in some Manufacturing

establishment. References given. T. B.

AMETALLURGICAL CHEMIST desires an engage-
ment with a steel works, iron works, or blast

furnace Has had nine yfears' eKj;)erience in all

branches of steel and iron work, and can furnish
highest references and testimonials from former
employers. Address CHEMIST, 4,4^0 Chestnut St.,

Philadelphia, Pa.

A WILLIAMS SENIOR who has had two and one-
balf years' work in cnemical laboratory, and

one year in a biological laboratory, desires position
as teacher of natural science and lesser mathe-
matics, desires a position as instructor in these
branches, or as assistant to some chemist. Refer-
ences as to ability and character. E. E. Towne, Box
74, Williamstown, Mass.

A REGULARLY graduated physician in his a2d
year, who has been in active practice for eight

years, excepting the time he was interne in a hos-
Eital and taking a post-graduate course, and who
as done considerable work both in literature and

science, more particularly connected with medicine,
being now engaged in editorial writing for one of the
first- class medical monthlies, wishes to learn of a
town, not particular as to the size or location,
where, in addition to practising his profession, he
may become connected with a school or other insti-

tution as teacher of elementary and advanced phys-
iology, chemistry, and hygiene, one or all; or would
accept position with an older physician who is en-
gaged in literaiy or scienific work, as an assistant,
either in his practice, or as amanuensis or secretary,
or in any capacity requiring knowledge of medicine
and cognate branches; or would accept a position as
librarian, having bad experience as acting librarian
while at college. Can furnish unexceptionable ref-
erences as to ability and. character, and, if the posi-
tion offers opportunities for advancement, will

accept for a time a nominal salary. Is married, but
has no family beside his wife. Address Dr. W., care
of Science.

WANTED. A Harvard Senior who has
made a specialty of chemistry, and

has had some experience in teaching and in

analysis, would like to secure an appoint-
ment for the fall. Best of references given.
AddresSj J. , Harvard College, Cambridge,

CHEMIST (30) wants situation at once;
Ph.D,. and for three years Demon-

strator of Chemistry, Leipzig University.
Practical experience in technical branch of

the subject. X., 13, Worcester Place, Ox-
ford.

ATOtJNGr MAN aged nineteen, who is a
gi'aduate of the Exeter High School,

wants a situation with some Manufacturing
Chemist or iu Laboratory of some Analytical
or Private Chemist; must be chance where
he can have access to books iu evening. Is

willing to work ; has good knowledge of Gen-
eral Chemistry. Sam. L. Hills, South Lee,
N.H.

A SUBSCRIBER of Science would be
grateful for any information on the

following points: 1. As to the kind of wax
used in the preparation of embryological and
anatomical models; 9. How it can be made
and manipulated : 3. References to any liter-

ature on the subject. Wm. Fatten, Grand
Forks, North Dakota.

WANTED— Books upon American Arch-
aeology. My publication, "Fort

Ancient," in exchange. First-class stand-

ard works only. Warren K. Moorehead,
Smithsonian Institution, Washington, D. C.
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CALICRAPH
GREATEST SPEED!

BEST FOR MANIFOLDING.
100,000 Daily users

THE MOST DURABLE.
PRICE, - EIGHTY-FIVE DOLLARS.

For account or speed contests and
Cii-cwlurs, address,

THE AMERICAN WRITING MACHINE GO.
HARTFORD, CONN.

BRANCH OFFICES:-23T Broadway, New York.
14 West 4th Street, Cincinnati, O.

1003 Arch Street, PhilaoeEphia.

THE

Bell !e

COMPANY.
98 MILK ST,, BOSTON, MASS.

This Company owns tbe Letters
Patent granted to Alexander Gra-
liam Bell, March 7tli, 1876, No.
174,465, and January SO, 1877,
No. 1§6,7§7.
The Transmission of Speech by

all known forms of ELECTRIC
SPEAKING TELEPHONES in-
fringes the right secured to this
Company by the above patents, and
renders each individual u-^er of tel-

ephones, not furnished by it or its
licensees, responsible for .vuch un-
lawful use, and all the conse-
quences thereof and liable to suit
therefor.

DRESS GOODS.

AVe sliall Iiave the follon'ing specialties

on sale tliis vTeet In our new salesroom,
In I lie basement. Entrance tbi-ough the
store or direct from Broadway.
One line of Imported [Pattern Dresses,

containing 6 yards of fine Tamlse Clotli

and 4 ] ards of tsilk and wool Tamise
Plaid, in etglit new shades, at $6.75
eacli.

4 2-lncl> all wool Tennis Stripes and
Plaids at 50 cents per 3'ard.

Plain Colored Co$>liime Cloths, 54
inches wide, at 05 cents per yard.

40-Iuch all %TOo] t1)Iack and vfhite

Shepherd Checks, at 45 cents per yard.
Homespuns and Worsted Stripes, 54

inches wide, at 75 cents per yard.

'jAMESMcCREERY&CO.

BROADWAY AND ELEVENTH STREET,

N EW YORK.

ESTERBROOK'S
STEEL PENS.

OF SUPERIOR AND STANDARD QUALITY.

Leading Nos.: 048, 14, 130, 135. 239, 333
For Sale by all Stationers.

THE ESTERBROOK STEEL PEN CO.,

Works : Oamden. N. J. -^6 John St.. Sew York.

If you have $100M1, 000 or $1,000,000
for which you are seeking for a profitable

investment, write to James W. Greene,
West Superior, Wis.

Inquiiy costs nothing. Reference by per-
mission to The Editor of Science.

PATENTS.
During ITIarcIif Aprtl and May my fees due

I only on allowance if desired Write
I WM. H. BABCOCK,
I

513 Seventh St., "Washington, D.C.. P. O Box 220.

Formerly Examiner in Patent Office.

FOURTEEN YEARS^ PRACTICE.

DRESS FABRICS.
EDglisli Tweefls.

PLAIN AND FANCY MOHAIRS.

Plain and Mixed Camel's Hair.

FRENCH CASHMERE D'ECOSSE.
PRINTED CHALLIES. SILK WARP HENRIETTAS.

Gazines, Striped and Bordered.

ALL-WOOL FRENCH SUITINGS.
Nuns' Veilings. Batistes.

EMBBOIDEEED ROBES.

Jotoadwocn CAJ ]^tlb 6L

NEW YORK.

PHYSICAL, ELECTRICAL

AND CHEMICAL

APPARATUS
Of High Grade.

FOR SCHOOLS AXO COLLEGES^
Send fob List of Catalogues.

eUEEN & CO, Philadelphia.

MINERALS.
Cabinet Specimens and Collections,

Our stock is very complete in fine specimens foi
the connoisseur, as well as cheaper specimens for tli&
student and amateur. Complete Catalogue Free.

GEO. L. e:ngi.i$h Sc CO.,
Healers In ITIlnerals,

1512 Chestnut Street, Philadelphia, Pa.

CHANCE FOR ALL
To Enjoy a Cup of Perfect
Tea. A TRIAL ORDER of .-^^

pou dp of Fine Tea. either Oolong. Ja-
pan, Imperial, Gunpowder, Young Hy-
son, Mixed finplisn Breakfast or Sun
Sun CI <tp. sent by mail on receipt of"

S2.00. Be parti.iilarandstatpwhatkind
of Ti aji'ou want. Greatest inducement,

d to get orders for our cele-
r Powder. For full particu.-Coffees and Bai

TH.S GREAT AMERICAN" TEA CO
31 and 33 Vesey St., New York.

THE HIGHEST AWARD OF A GOLD MEDAL
at the PARIS EXPOSITION was secured by the

REMINGTON
STANDARD TYPEWRITER

which has been for FIFTEEN TEARS THE STANDARI),
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A SHORTHAND TYPE-WRITER.

A VERY ingenious piece of mechanism, intended to lighten

the labor of the shorthand reporter, is shown in the illustra-

tion on this page. It is the invention of Mr. G. K. Anderson

of Boston, and is known as the shorthand type-writer. As its

name indicates, it is an adaptation of the principle of the type-

writer to an instrument for recording, in legible characters,

the words of a speaker as fast as they may be uttered. It is

claimed by its inventor that an operator of ordinary dexterity

and intelligence will be able to write from dictation, with this

instrument, at the rate of a hundred words per minute after

only five or six weeks' practice. It is also claimed that from

two hundred to two hundred and fifty words may be printed on

that in England the people neither eat nor grow so many plants

for salad as in France. He dwelt, says Nature, upon the nu-

tritive value of salads due to the potash salts, which, though

present in vegetables generally, are eliminated in the process of

cooking. He then enumerated the various plants which are

used in salads in France; namely, the leaves of lettuce, corn-

salad, common cbiccory, barbe de capucin, curled and Batavian

endives, dandelion in its several forms of green, blanched, and
half-blanched, water-cresses, purslane in small quantities,

blanched salsify-tops of a pleasant nutty flavor, witloof or

Brussels cbiccory, the roots of celeriac, rampion, and radish,

the bulbs of stachys, the stalks of celery, the flowers of nastur-

tium and yucca, the fruit of capsicum and tomato, and, in the

south of France, rocket, picridium, and Spanish onions. Vari-

THE ANDERSON SHORTHAND TYPE-WRITER.

this machine with the same number of strokes required to print

forty or fifty on an ordinary type-writer.

The printing is done on a continuous strip of paper, similar

to that used in the printing telegraph or the stock quotation

"ticker." After each impression, which may be made by only

one key, or by all the keys at once, or by any combination of

keys, the paper is moved forward automatically, ready for the

next impression. The key-board contains only the most fre-

quently used letters in the alphabet, the other letters being

represented by certain arbitrary combinations of those on the

board.

SALADS.

At the fortnightly meeting of the Royal Horticultural Soci-

ety recently, M. Henri de Vilmorin, president of the Botanical

Society of France, delivered a lecture on salads, mentioning

ous herbs are added to a French salad to flavor or garnish it^

such as chervil, chives, shallot, and borage flowers. In addi-

tion, many boiled vegetables are dressed with vinegar and oil.

M. de Vilmorin then showed specimens of dandelion, barbe de

capucin, and witloof, both varieties of cbiccory, which he
recommended to the notice of English gardeners as most useful

and palatable. He mentioned that from a ton to a ton and a half

of witloof is daily carried to the Paris market from Brussels,

where it is grown in the greatest perfection. Specimens of

English salads grown in the month of March, and consisting of

corn-salad, lettuce, and blanched cbiccory, were sent from the-

Marquis of Salisbury's gardens at Hatfield. Among the other

exhibits was a quaint orchid (Codogyne pandurata) , a native

of Borneo, sent from Kew Gardens. The flower is bright green,

like the color of forced lilac-leaves, with a dull jet-black blotch,

and lines on the lip.
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FOODS AND FOOD ADULTEEANTS.

There is hardly any subject with which we come into

such daily and constant contact as that of food, about which

there is so much ignorance and prejudice; and it is the pur-

pose here to discuss the nature, properties, and some of the

chief adulterants of the principal food-products in regard to

their healthfulness and composition from, a chemical stand-

point.

There has been a large amount of information published

in periodicals, official reports, general and monograph vol-

umes, written in English, French, German, and other lan-

guages;' which, however, has not found its way to the gen-

eral public, who, as a rule, have a feeling of uncertainty and

insecurity on the subject of most food-products. When people

hear that a certain food is adulterated, or is a food substi-

tute, there is immediately a prejudice excited against the

article, which it takes time and familiarity to allay, because

they imagine that any substance used as an adulterant of, or

a substitute for, a food-product, is to be avoided as being in-

jurious to health. A moment's reflection ought to show

that it would be directly contrary to the food-manufacturer's

interest to add to, or substitute anything for, a food-product

-which would cause injurious symptoms, as in that case his

means of gain would he cut off by the refusal of consumers

to buy his product. It is true that the unscrupulous manu-

facturer or dealer does not hesitate to cheat his customer ia

the interest of his own pecuniary profit and gain, but he

does not want to poison him. Where, through carelessness

or ignorance, injurious substances, such as the arsenic, cop-

per, aniline, and other metallic and organic poisonous salts

•sometimes used for artificial colors, are added to foods, their

presence is promptly revealed by the dangerous symptoms

which they call forth in the consumer. About a year ago

the case of the Philadelphia bakers, who added chromate

of lead to color some of their cakes, and thus caused the

death of several persons, and serious illness in nearly every

one who ate any of these products, will be recalled by

many.

Prejudice about Foods.

How much this nearly universal prejudice arises from

misleading and sensational articles and advertisements in the

daily newspapers, it would be hard to say. That a large

proportion of the articles suitable for food, and produced in

all countries, is wasted annually because of this prejudice,

is undoubtedly true.

We do not object to eating a Zive oyster, but prefer all our

other meats dead, and undergoing putrefaction to a slight

extent, in order to get rid of the "toughness," as it is gener-

ally called, produced by the rigor mortis. Some people like

to let the putrefaction proceed further until the meat is

"gamy." The Texan cowboy eats goat's meat in preference

to that of the cattle and sheep he is herding. Young pup-

pies, rats, and birds' nests are considered delicacies by the

Chinese. Frogs' legs and snails are among the highest

priced dishes served at Delmonico's. Except the bones and

hide, every part of an animal slaughtered for food is eaten

by most civilized nations,—the brain; tongue; blood in the

•shape of black pudding and sausages; the liver; heart;

lungs; stomach as tripe; the pancreas, thyroid, and sublin-

gual glands, which are called sweetbreads, and considered a

great delicacy; the feet in the way of jellies, and pickled;

the intestines as sausage covering, etc. In the markets of

* In the report of the Commissioner of Internal Revenue for 1888, pp. xi-

sxiii, will be found a short bibliography of the leading publications, prepared

jby the -writer.

Paris there is a steady demand for horse-flesh as food. The
Arabs and other nomadic tribes prefer mare's or camel's to

cow's milk. Many people would as soon eat a snake as an
eel, yet the latter commands a higher price than most fish in

many parts of the world. Lobsters, which are the scaven-

gers of the sea, are eaten by people who would not touch

pork. The Eskimo, who eats blubber and other solid fats,

and the native of the tropics, who "butters" his bread with

a liquid vegetable oil, have the same object in view; viz., to

supply a concentrated form of fuel. The squirrel is consid-

ered a great delicacy in many parts of this country, but is

not eaten in England. The vain efforts of Professor Riley

some years ago to induce the starving people of Kansas to

eat the food they had at their doors,—grasshoppers, sorghum

and millet seeds, and squirrels,—himself setting them the

example, will be recalled by many.
Our bodies are like a furnace, and require fuel and air to

sustain the heat of combustion by the constant renewal of

fresh material and the elimination of the waste products.

The form, whether solid or liquid, of animal or vegetable

origin, in which we supply this fuel, depends largely on local

circumstances, climate, education, etc. ; and, as long as the

food employed goes to furnish the proper amount of fuel

material for the maintenance of the body temperature, life is

sustained.

The extent of the consumption of any new food will evi-

dently depend on how it fulfils this requirement as a fuel,

and by its pleasing appearance, its palatability, its capacity

to appease hunger, its wholesomeness, and its relative cheap-

ness, attracts public attention. If the new food is a manu-
factured product, its cheapness will depend upon the possi-

bility of its production on a large scale from relatively cheap

materials.

Classification of Foods.

Foods may conveniently be divided into two large divis-

ions,—the first and chiefest, that which the Germans call

Nahrungsinittel, in which the article of food supplies mate-

rial for the renewing of some structure or the maintenance

of some vital process, the nutrients; and the second, well

expressed by the German Gemissmittel, in which the food

increases the vital actions to a much greater degree than the

amount of nutritive value which it supplies would lead one

to suppose, the stimulants.

These two divisions can again be subdivided into five dif-

ferent classes, according as they supply moisture, nitroge-

nous material, fats, carbohydrates, and mineral salts. A
combination of all five in certain proportions will supply the

whole wants of the body, or, in other words, make a perfect

food. It is not essential that one food should supply all

these wants, although this is eminently the case in regard to

young infants, where the mother's or other milk contains

the proper proportions of all five classes ; but it is essential that

it should supply one or more of these materials, so that, by

judicious combinations of a variety of different foods, the

proper amount of nourishment may be supplied.

This classification could be extended much further, iiito

simple, compound, easily digested, economical, agreeable,

flesh-forming and heat-forming, sweet, acid, etc.

Chemical Composition of the Human Body.

Before proceeding further, let us see what is the chemical

composition of a human body, so that we may have some

idea of what kind of material the food consists which is to

support or increase its vital action.

An interesting collection will be found in some cases in
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the United States National Museum at Washington, showing

the approximate weights of the chemical elements found in

the body of a man five feet eight inches high, weighing one

hundred and forty-eight pounds (Table I.). It is obvious

that the composition of the bodies of different persons will

vary with age, size, sex, stoutness, etc. ; so that the figutes

given in the following table can only be considered typical.

Table I.—Chemical Composition of the Human Body
[calculated by Professor W. O. Atwater).

Elements.
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Table II.—Continued.
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Various standards for daily dietaries for a man doing a

moderate amount of work have been proposed by various

authors, and the reader interested in such matters is referred

to the last (third) edition of Dr. I. Konig's " Zusammenset-

zung der mensch lichen Nahrungs und Genussmittel " (Ber-

lin, 1889) for much information on the subject.

Below will be found a table,' prepared by Professor C. A.

Meinert, giving the composition (in grams^) of the daily ra-

tions of the different European armies:—

representing the undigested materials, and the difference

the amount digested. No trouble is found in feeding an ox

or a horse on a diet of hay and water for a long period ; but

when a human being is taken for experiment, no matter how
simple or palatable the food-material may be, it very soon

becomes repugnant to him, the digestive functions are dis-

turbed, and the accuracy of the experiment impaired. Ibis

is especially true where a diet of fat is tried.

Instead of the living subject, resort lias been made to arti-

W
'-

Z > E

B,- s"
0. p.i -p

Digestibility of Foods.

The digestibility of foods is an important part of this sub-

ject, and it is to German chemists that we owe the greater

part of our knowledge. The number of reliable investiga-

tions and experiments is very small, about sixty altogether,

and the results obtained are tabulated in Table V.

Experiments in the digestibility of different cattle-foous

have long been a subject of investigation by the different

agricultural experiment stations in Europe, and the data ob-

tained have been made use of in various ways, e.g., in

quickly fattening cattle for the market.

The general method pursued consists in analyzing and

weighing both the food consumed and the excreta; the latter

' From Konig's Chemie der meuschliohen Nahrungs- und Qenussmittel

(Berlin, 1,S89), p. 156.

^ One gram equals 15 4 Troy grains ; one ounce avoirdupois equals 28.35

grams.

Corn-meal

KlOB

Poiatoee
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a series made for three days on a man and a boy, by Pro-

fessor A. Mayer, in Holland.^ In these from 97,7 to 98.4

per cent of the fat of the butter, and from 96.1 to 96.3 per

cent of the fat of the oleomargarine, were digested. The
average difference was 1.6 per cent in favor of the butter.

This proportion is so inconsiderable that in healthy persons

it is of little or no importance. The slight difference in the

chemical nature of the two fats would naturally lead to the

same conclusion, as there is always a larger proportion of

soluble glycerides in butter than in oleomargarine.

Dr. R. D. Clark made a series of artificial digestion ex-

periments for the New York State Dairy Commission," com-
paring oleomargarine with butter and other fats, including

beef and mutton suet, and lard, cottonseed, sesame, and cod-

liver oils. It was found from these tests that cod-liver oil

exhibited the most perfect state of emulsion, after which
came genuine butter, then " oleo " and lard oil, there being

frequently no appreciative difference between them. The
other animal fats and vegetable oils followed.

For healthy persons the difference between the genuine

and artificial butter in digestibility was found to be nearly

inappreciable. Cod-liver oil, which is the most readily di-

gested of all the fats, cannot always be tolerated by invalids.

The difference between the digestibility of a piece of cold

roast meat and oleomargarine would seem to be in favor of

the latter, as the greater part of the more solid fats have

been taken out of the latter in the process of manufacture;

so that it more readily melts in the mouth and stomach, and

from its fine state of division is readily emulsified.

Cooking.

Cooking, as far as animal food is concerned, has the effect

of making it more pleasing to the taste, but is unnecessary;

whereas with certain vegetables, especially those composed

principally of starch, as graio and potatoes, it is required to

fit them for use. The proper preparation of food is one that

has not received the attention it demands. A badly cooked

meal is more apt to disorganize the system than to prove

nutritious and beneficial. The general teaching of cookery

in our schools, both public and private, to girls would un-

doubtedly result in much improvement in this regard.

There is in boiling and frying foods a very simple problem

in physics, which most people ignore; viz., that of latent

heat. When a piece of meat, a vegetable, or other article

of food, which is at the ordinary temperature, 60° to 75° F.,

is placed in boiling water or fat, the temperature of the

solution is lowered proportionately to the mass and temper-

ature of the article introduced; and it is not until the mass
has absorbed more heat from the fire that the solution again

comes to the boil. If care is taken, either by introducing

the food in small quantities at a time into the boiling solu-

tion, so that very little lowering of the temperature takes

place, or by a preliminary heating of the food before adding
it to the solution, and in every case allowing the solution to

boil before introducing any fresh material, the soddenness

of improperly boiled or fried foods will be avoided.

Food-Products and their Chief Adulterants.

The great majority of substances used for food adulter-

ants or substitutes consist of cheap and harmless substances,

which are not injurious to health, as the following list of

those most commonly met with in the principal food-

products will show. This list has been compiled from the

reports of the State boards of health, the returns of the

British Inland Revenue Department, the reports of the

1 Landwirthscb. Versuchsstationen, 29, p. 215.

2 Second Annual Report of the New York State Dairy Commissioner,

British Local Government Board, and those of the Paris

Municipal Laboratory.

Table VI. — Food-Products and their Chief Adulterants.

FOOD. PRODUCT.

Butter. , .

,

Cheese, ..

Olive-oil'
Beer

Sirup
Honey
Confectionery.

,

Wines, liquors.

Vinegar
Flour, bread
Baker's chemicals' ..

Splcps '

Cocoa and chocolate.
Coffee '

Tea

ADULIEKANTS,

Water, removal of cream, addition of oleo-oil or
lard to skimmed milk.

Water, salt, foreign fats, artificial coloring-matter.
Lard, oleo-cil, cououseed-oll.
Cottonseed and other vegetable oils.

Artificial glucoee, malt and hop substitute?, sodium
bicarbonate, salt, antiseptic?.

Artificial glucose.
Artlfii'ial glucose, cane-sugar.
Artificial glucose, starch, artificial essences, poison-
ous pigments, terra alba, gypsum.

Water, spirits, artificial coloring-matter, flotitioua
imitations, aromatic ethers, burnt sugar, anti-
septics.

Water, other mineral or organic acid.
Other meal,?, alum.
Starch, alum.
Flour, starches of various kinds, turmeric.
Sugar, starch, flour.

Chiccory, pea?, beans, rye, corn, -wheat, colorlug-
matter.

Exhausted tea leaves, foreign leaves, tannin, indigo,
Prussian blue, turmeric, gypsum, soapstone, sand.

Metallic poisons.
Salts of copper.

' For list of adulterated brands see Report of th9 Commissioner of Internal
Revenue, 1889, pp. 181-184.

Edgar Richards.

NOTES AND NEWS.

Early this month there will be at the New York Academy
of Medicine a joint discussion upon the pneumonias of this win-
ter, bj representatives of New York, Boston, and Philadelphia.

Provost Pepper of the University of Pennsylvania has been

appointed to represent Philadelphia. It is hoped that the dis-

cussion will lead to some positive conclusions as to the most
effective method of dealing with La Grippe.

—At the meeting, on April 7, of the New York Academy of

Sciences, Mr. George F. Kunz presented a paper on a remark-
able find of meteorites in Kiowa County, Kan.

—The American Academy of Political and Social Science,

organized in Philadelphia in December last, has met with

unexpected success. It has already over three hundred mem-
bers, though its working organization is scarcely two months
old. Its membership list embraces many of the leading

thinkers and workers in the economic and social field in this

country and Canada. The first volume of its proceedings will

appear early in June.

—At a meeting of the board of trustees of the University of

Pennsylvania, held April 1, 1890, Dr. Hobart Amory Hare was
elected clinical professor of the diseases of children, to succeed

Dr. Louis Starr, resigned. Dr. Hare is a graduate of the Uni-
versity of Pennsylvania, 1884. He is a descendant of the dis-

tinguished Dr. Robert Hare, one of the early professors of the

university. He has done much important original work, is a

teacher of remarkable excellence, and, since his graduation in

1884, has won eight prizes for various essays, etc.

—The third national industrial exhibition of Japan opened
at Tokio on April 1. and will continue until July 31. The
directors of the exhibition have given special facilities for

foreigners visiting their country, having made arrangements
with railroad and steamboat lines for transportation all over

the empire at a considerable reduction from the usual rates.

These arrangements have been made by Mr. Iwamura Michi-

toshi, vice-president of the exhibition. Special tickets have
been issued, entitling the bearer, on his arrival in Japan, to a
passport which will enable him to travel through the empire.

The exhibition includes a display of Japanese products and
manufactures, art works, curios, etc.

—The St. Petersburg Academy of Sciences has issued the report

for 1889, which was read at the annual meeting on Jan. 12.

The report contains, according to Nature, a valuable analysis of

the scientific work done by the members during the year. In

mathematics. Professor Tchehyshefi's applications of simple

fractions to the investigation of the approximate value of the
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square root, and M. Ishmenetsky's work on the integration of

symmetrical differential equations, are" especially worthy of

note. In astronomy are to be noticed O. A. Backlund's re-

searches on the influence of temperature upon refraction. In

physics, M. Khwolson made an attempt at a mathematical in-

vestigation of the extremely complicated laws of dispersion of

light in milk-colored glasses. The exploration of earth mag-
netism has made marked progress, both as regards the theory of

diurnal variations and the measurement of magnetical elements

in Caucasia and Siberia. Besides theoretical work in meteorol-

ogy, the Central Physical Observatory has extended its system
of weather-forecasts. Much interesting work has been accom-
plished in geology, Baron Toll having brought out the first

volume of the geological part of the work of the expedition to

the New Siberia Islands. In the botanical department the

chief event was the publication of two parts of Professor Maxi-
mowicz"s description of the plants brought from Central Asia

by Prjevalsky, as well as the flora of western China, as repre-

sented in the valuable collections brought by M. Potanin.

Highly interesting work was done in zoology by Professor

Famintzyn.

— When the sun sets in the sea, a curious appearance, as of

a bluish-green flame, is sometimes observed. This has been

thought to be due to the light passing through the crests of

waves. But Professor Sohncke, as we learn from Nature, con-

siders this view disproved by such an observation as that re-

cently made by Professor Lange at a watering-place on the

Baltic. Shortly before sunset, the disk was divided in two by
a thin strip of cloud; and, lust as the upper part disappeared

under the cloud, the blue flame was observed. Thus the cause

appears to be in the air, not in the sea. It is a case of atmos-

pheric refraction. And as a planet, seen near the horizon with

a good telescope, appears drawn out into a spectrum, with the

more refracted blue-violet end higher than the red, so the last

visible part of the sun furnishes the blue-violet end of a spec-

trum. But it would be interesting, Herr Sohncke remarks, to

determine more precisely the conditions of this not very fre-

quent phenomenon. Perhaps it requires merely great trans-

parency of air, as only in this case would the last ray be able

to give a spectrum sufficiently intense in its blue region.

—Recently Lord Reay, the governor of Bombay, laid the

foundation-stone at Poona of a bacteriological laboratory which

is to be annexed to the College of Science in that town. Dr.

Cooke, the principal of the college, to whose efforts the estab-

lishment of the laboratory is due, stated that it was originally

intended that the study of the diseases of the lower animals in

Poona should be directed to check the losses from anthrax in

cattle by the introduction into India of protective inoculation.

With this object, we learn from Nature, two Bengal students at

the Cirencester Agricultural College underwent a course of

study in M. Pasteur's laboratory in Paris. One of these gen-

tlemen devoted his attention entirely to sericulture; the other

studied M. Pasteur's system of vaccination against anthrax.

He returned to India, and has since conducted some experiments

on cattle in Calcutta. Subsequently Mr. Cooper, of the veter-

inary service, was deputed to M. Pasteur's institute for instruc-

tion in the system of inoculation against anthrax. While
in Paris, Mr. Cooper submitted a report, and explained that

for the work in question a special laboratory would be required.

At the same time he advocated the adoption of artificial gas for

the culture-stoves and glass-blowing, and for the purpose of

obtaining the high temperature required for sterilizing vessels,

instruments, etc. Subsequent inquiry showed that anthrax is

not the only contagious disease of a fatal nature with which the

Indian cattle-owner has to contend. He has also to take into

account rinderpest, tuberculosis, pleuro-pneumonia, and, in

•a minor degree, foot-and-mouth disease. It was therefore evi-

dent that if an institution was established for the preparation

of an anthrax vaccine, its value would be greatly enhanced if

diseases other than anthrax could receive attention. The main
objects of the Poona Laboratory, therefore, are (a) the prepara-

tion of anthrax vaccine for despatch to districts where anthrax

prevails; (b) The conduct of experiments in rinderpest with a
view to the discovery of the pathogenic micro-organism of the
malady, its cultivation in broth and other media, and attenua-
tion, so as to provide a vaccine that shall give immunity to
animals in rinderpest-infected districts; (c) experimental re-
search into the epizootic diseases generally of the ox and the-

horse; (d) the instruction of trained native veterinarians in a
proper method of performing vaccination and of the precautions
necessary to avoid risk of septic infection.

—A paper on forestry in India and the colonies was reaJ
recently by Dr. W. Schlich before the Royal Colonial Institute-

He said, as given in Nature, that for seven hundred years ai.

gradual destruction of forests of India had gone on. Under
British rule, the process had been hastened by the extension
of cultivated and pasture land, and by the laying-down of
railways. After a time difficulty was experienced in meeting
demands for timber, and in the early part of the century a
timber agency was established on the west coast, while in

1873 a teak plantation on a large scale was made at Nilambur.
Through the energy of a few officials, the matter was kept
before the public; and in 1882. the Forests Department of

Madras was entirely re-organized. Several acts were passed to
provide for the management of the forests under the protection

of the state, and a competent staff of oflBcers was provided, tc
be re-enforced from time to time by those educated at Cooper's
Hill College. Under the charge of the department were some
55,000,000 acres of forest-lands, and the figures relating to the
cost of the work done were very satisfactory. Dr. Schlich then gave
an account of the action of the Australian colonies with regard

to the regulation of wooded lands by the state, contending that

in no case had suflScient steps been taken to insure a lasting

and continuous supply of timber.

—A preliminary report of the committee on anatomical nomen-
clature was accepted Dec. 28, 1889, by the Association of Ameri-
can Anatomists, without dissent. In this report the committee
recommended (1) that the adjectives "dorsal" and "ventral" be
employed in place of "posterior" and "anterior" as commonly
used in human anatomy, and in place of "upper" and "lower" as-

sometimes used in comparative anatomy; (2) that the comua of

the spinal cord, and the spinal nerve roots, be designated as "dor-

sal" and "ventral" rather than as "posterior" and "anterior;" (3)

that the costiferous vertebrae be called "thoracic" rather than

"dorsal;" (4) that the hippocampus minor be called "calcar;" the

hippocampus major, "hippocampus;" the pons Varolii, "pons;"

the insula Reilii, "insula;" pia mater and dura mater, respec-

tively "pia" and "dura." The committee, consisting of Joseph

Leidy (chairman), Harrison Allen, Frank Baker, Thomas B. Stow-

ell, Burt G. Wilder, and Thomas Dwight, desire frank and full

expressions of opinion from scientific and medical journals, and
from any who are interested in the subject. At the 1889 meeting
of the American Association for the Advancement of Science, a

report of that association's committee on anatomical nomencla-

ture, with special reference to the brain, was made, to the effect

that during the year some of the members of the committee have
given to the subject intrusted to them as much time as their reg-

ular duties would permit. They agree upon one laoint; viz., the

advantages, other things being equal, of mononyms (single-word

terms) over polyonyms (terms consisting of two or more words).

Before making specific recommendations or presenting a final re-

port, the committee thought it advisable that they and other

anatomists should have an opportunity of discussing at leisure

the simplified nomenclature employed in certain treatises pub-

lished during the winter. The treatises referred to in the above

report are Leidy's "Human Anatomy," and the following articles

in Wood's "Reference Handbook of the Medical Sciences," Vol.

Vin. : by E. C. Spitzka, "Spinal Cord" and "Histology of the

Brain;" W. Browning, "Vessels of the Brain;"' S.H.Gage and
B. G. Wilder. "Anatomical Terminology;" B. G. Wilder, "Anat-

omy of the Brain," "Malformations of the Brain," and "Methods
of Dissection, etc." The members of the committee are Burt G.

Wilder (chairman), Harrison Allen, Frank Baker, Henry F. Os^

born, and T. B. Stowell.
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HAS EVERY ONE A NATURAL CALLING?'

It is not a rare occurrence to hear of a person that he has
•"missed his calling." People mean that his natural faculties and
•endowments are better fitted for other kinds of work than the one
in which he is engaged. Here, then, we meet with the presump-
tion that the person in question is especially well qualified for a
particular occupation. Upon this presumption is based the mean-
ing of the word "calling." He who is called to perform a certain

kind of work or to fill an office is given credit for the qualifications

it requires.

But let me ask, is there any such thing as a natural calling for

«very one ? that is to say, is there in man a combination of facul-
ties which qualifies him for a certain kind of activity, and for no
other? Is he predestined, if I may use the term, to his calling,

by the peculiar mixture of natural gifts he possesses?

The Germans are apt to answer this affirmatively. They main-
tain that every one is particularly well equipped by Mother Nature
for one kind of activity, but that it is difficult to di^^cover for

which one, and that many persons fail in discovering it, choosing
a field of occupation for which Nature has not intended them.
In many cases their chosen profession or occupation is not the
right one, which is illustrated in numerous cases. In truth, the
fact that many pursue a calling in which they are not successful
seems to indicate the strength of the argument Yea, " to miss

I Paper read before the Anthropological Society in Washington, March 18,

*as6d on Professor Rohrbach's treatise on this question, by L, R. K.

one's calling " was a proverb long before Bismarck characterized

the journalists as men. who had missed theirs.

In America we are apt to answer the question in the negative,

and just as emphatically. The American will grant only in rare

cases that a man may have a natural calling. Generally it is

asserted that every one has the calling to earn his livelihood; and,

as to the different kinds of human activity, our reverence for the

self-made man prompts us to believe that every one is capable of

doing any thing, provided he takes hold of it with pleasure and
good-will.

Here, then, we have two opposite opinions, — on the one side,

the German idea, that every one is equipped, that is, called for, a
special kind of work, which idea has been developed in the most
ideal manner, and defended Ijy the ablest arguments; on the other

side, the American idea, that every one may be or is prepared for

or called to many, if not to all kinds of work. Which of the two
idias is correct, — either or neither of them ? If neither, which
one comes nearer the truth ?

In order to answer these queries understandingly. it will be well

to inquire into the origin of the two diametrically opposed ideas.

The Germans are an old nation, with a history and national

culture of more than a thousand years. When first appearing upon
the hij^toric stage, they were divided into ranks. — in high and low

nobility, free-born retainers, and serfs or servants, among whom
were again distmguislied body-servants and servants of the estate.

Wh^n through war and strife, particularly iu consequence of

hostile invasions it was found necessary for many to leave their

isolated abodes, cro.vd together in cities, and live securely side by
side behind ramparts, palisades, and town-walls, the focial status

of former times could not be retained. It was hard to give up
privileges, for he who is in possession shuns the change; and it is

proven in history that it is easier to yield an inborn right than to

relinquish a privilege (a private right). But necessity knows no
laws. The privileges of the free-born were disregarded in towns
where all had to live together, side by side, and the will of the

majority became law. The cities were populated, and soon be-

came the very backbone of resistance to oppression and trans-

gression of princes and nobles. In due course of time, inequalities

vanished, and the citizens acquired equal rights, though not until

after bard struggle and civil strife.

Even noblemen found it necessary to resort to some occupation

where every one was obliged to make a living; and so we see

families of great repute and noble name become merchants,

armorers, etc. And just as among the Romans some trades were
despised, we see in the cities of Gerttany that some occupations

became honored, others despised and detested. The patriarchal

government of those times soon regulated every thing, even the

number of masters in each trade. Guilds sprang into existence,

originally for the protection of their members, afterward for the

exclusion of outsiders. Soon the guilds were sharply defined,

and formed communities within the community. Even within the

narrow confines of a guild numerous gi-ades and subdivisions were
established. There were tailor, carpenter, weaver, cobbler guilds,

etc. Joiners and carpenters were not permitted to confound each

other's work, any more than could nail-makers and blacksmiths,

bricklayers and stonemasons. The cobbler who made men's boots

and shoes was prohibited from making ladies" shoes : that was
meddling with some one else's trade.

These guilds have a history of eight hundred years. Their per-

nicious influence upon culture and civilization is a matter of his-

tory, and need not be stated here; but it must be mentioned that

they fostered the idea of seclusion and separation. They gave rise

to the idea of a predestined calling for every one ; and this idea be-

came so predominant, that the accident of birth decided not only

nationality and religion, but also the calling of the child; and to a

limited extent this is still the case in our times.

In this country we ridicule the idea. Here the new-born child

is not placed face to face with such an idea. He breathes the

free air of a country which enjoys political and social liberty, as

well as liberty of trade. In Germany the child seems to inherit

the germ of the idea that his destiny is preconceived, ani he inhales,

figuratively speaking, an atmosphere which is fitted to develop

this germ. A child of German parentage in America may inherit
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the same tendency, but this tendency dies away under the influ-

ence of the unfavorable circumstances surrounding the child.

Every thing here is opposed to it : the currents of American

thought admit of no such presumption. The inherited tenitency

Ends no nourishment whatever, and dies out.

That the guilds should have fostered the idea of piedestination

is evident. That the spn should adopt the business of the father,

in which he had grown up, the peculiarities of which he had

known from early childhood, was something so self-evident, that

the custom became an established rule.

Just consider this : the father's shop was ready for him to step

into, material and goods were stored up, i-esources for this par-

ticular business and a market were found, custom was secured; in

short, the father had warmed the nest so bicely, that the son would

have been a fool to fly away into insecure circumstances to fight

the bard battle for suhsistenre.

To all this came another powerful motive: liberty of trade, and

the right to settle in any part of the country, are of very recent

origin in Germany. Not only the guilds proved obstacles to the

freest development of the nation's resources, but also the great

number of independent and often antagonistic states and princi-

palities and their governments. Though, through the peace at

Muenster and Osnabruck at the close of the thirty years' war, two

liundred of these petty states were wiped out of existence, ^here

still remained more than three hundied and fifty of them up to

the beginning of the nineteenth century; and every little father-

land had its own government and boundary posts. Not even the

light to change one's domicile within these posts was readily

granted. It was considered rank heresy, and an outrage upon
time-honored custom, to speak of leaving; it was high treason to

leave; and so the son staid where his cradle had stood. Of course,

lie spent a few years in travelling as journeyman, plying his

trade under renowned masters; but soon he returned to the old

nest.

This exclusiveness was particularly strict within the walls of the

•cities. Since their inhabitants had, by natural increase, filled the

towns to overflowing, the city government prohibited outsiders

from settling in town. The elders of the guild determined upon

a certain number of masters who could ply their trade: no others

were permitted to open a shop, lest competition might play havoc
with their bread and butter. Even the sons of masters had to wait

for the death of their fathers before they could start in business

or become masters. As the number of inhabitants was literally

limited by town-walls, so was the number of tradesmen by harsh,

arbitrary rules. No wonder that hundreds, thousands, and hun-

dred thousands packed up and left, never to return.

To our own century it was reserved to remf^^fe the tyranny of

guilds in Germany; and liberty of trade and settlement has only

tieen secured by law during the last fifty years. This could never

bave happened if the cities had not first broken their choking
neck-ring — the town- walls, — and levelled their ramparts. It

was a sequence of the marvellous change in warfare inaugurated

toy Napoleon I. Thus we see a beneficial sequence following the

terrific influence of war. Such imposing armies as were massed
together (1,300,000 soldiers went to Russia under command of

Napoleon) made a mockery of town- walls and ramparts, built and
thrown up before gunpowder was invented; and they were soon

torn down and levelled by the citizens. After the restless little

man Napoleon was safely stowed away as a prisoner on the Island

•of St. Helena, a time of peace of more than fifty years followed;

and, lo ! all the many buds broke open, and out of musty streets,

and from behind mouldy town-walls, sprang an exuberantly bloom-

ing life in every domain of human exertion. Now additions from
outside were welcomed in town. The cities swelled. The band
that had checked their growth was torn asunder.

However, a slate of things such as I have indicated had existed

for more than eight hundred years, and had developed a certain

mode of thinking and acting; had ripened certain deep-rooted

prejudices; had imprinted upon life in Germany an almost indeli-

ble stamp; in fact, it had nurtured the idea of a natural calling

for every one; and it need not be wondered at that there is still

=a, strong current of thought in Germany which directs, or misdi-

rects, the destiny and future of many a child.

Now turn to the Union. Here the people began, about two
hundred years ago, where the Germans stand now. Here we
never had town-walls, never any guilds, no limitation as to num-
ber and grade of practitioners of trade. Here we had no hostile

neighboring nations lurking about to invade our territory and
take us unawares. Free and unmolested, the people built their

houses, towns, and cities, — built them upon the virgin soil under

God's free heavens, without fear of sieges and scaling-ladders.

Every one was permitted to come, and be was welcome-to build;

and if he thought he could earn his daily bread, he could do so

without fearing any arbitrary limitations by guild regulations.

Competition has ever been absolutely free in this country. The
liberty of trade, like political liberty, lias iis own regulator.

Trades and industries are governed by, the steady force of the law
of supply and demand, and the sleepless instinct of gain prompts

us to heed that law.

The American farmer-boys of " ye olden time " (and they were

greatly in the majority) were raised in a most excellent school,

that of necessity. The great distances between the farm and the

centres of trade made them lend a hand at almost every trade.

They learned to repair shoes, wagons, and implements, to shoe

horses, ply the carpenter's and joiner's trade, etc. They were not

exclusively farmers. The idea that a man is predestined for one

kind of labor, and for no other, never occurred to them.

The peculiarly advantageous circumstances of the New World
for gaining wealth ; constant immigration of skilled laborers from

all civilized nations; a restlessness, which became permanent,

caused by a constant westward movement of the people; the hope

to enrich one's self still more quit-kly elsewhere, — these motives

stirred all the powers of the nation into a mad whirl. A constant

shoving and pressing, an unceasing roaming about and seeking

luck, became the ruling passion of the people. The idea of taking

root in a community rarely prompts any one here. Is he not the

citizen of a country the extent of which is so great that it tnkes

him six months to cross it on foot from east to west ? Compare

with such magnitude some small German principalities through

which one could pass on foot conveniently in a day.

Now, when the American does not like one place, or if he fails

to catch luck or to secure a fortune in one occupation, he simply

turns to another; and so he changes readily from professions to

trades or to farming, as circumstances seem to favor the one or

the other. Since the people have' iiever known town- walls or

guilds, they do not entertain the idea that a man should devote

his life to one thing exclusively. It is not at all astonishing to

see a man shift from book-keeping to cigar-making, from farming

to practising law or medicine, from working in a machine shop

to doing this glorious country inestimable service as policeman or

legislator.

We must not for a moment entertain the idea that this is con-

ducive to great mischief. It is not : I rather think this freedom

more beneficial than the humiliating bondage to which, according

to the German usage, a man is condemned who has "missed his

calling," and has to abide by the consequences of his folly. Let

me repeat, liberty always has a regulator in itself. Free choice

of occupation follows laws which are as unerring as the law of

gravitation. No guild regulation could ever compete with them

in effectiveness. Nature's law of the "survival of the fittest,"

though terribly cruel, is very effective.

And now we come back to our question, Is every person pre-

destined for a calling? Approach the question regardless of

preconceived notions, and you will have to consider that every

one has his own peculiar face, bis own form; each of his limbs or

hands is pecubarly shaped, and cannot be duplicated by that of

any other human being. His senses and faculties are in their

combination so wonderfully and peculiarly arranged, that there

may, perhaps, be found a similarity, but never an exact duplicate.

This proves, if any thing, that no two men can be exactly alike

in faculties, qualifications, tendencies, and accomplishments, so

as to feel at any time, and under all circumstances, exactly the

same impulse for action. Every one will move in a direction

differing from that of all other men. Evidently, then, the pecul-

iar mixture of which every individual consists tends toward con-

firming the belief that everyone has a calling; that is, every person
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must be specially well fitted for one kird of work, and for no other

as well.

That would spem to settle the question, but it does so only ap

parently. The child is a " soft and yielding being." Plant-like,

he accommodates himself to influences which play upon him.

His aptitudes grow exuberantly on the one side, and become

crippled on the other, as friend iv or hostile influences prevail. A
symmetrically shaped plant will become twi.sted and distorted if

placed against a wall. It depends upon the treatment of the

gardener, whether a tree will spend its energy in producing leases

or fruit. A. boy six years old may have a talent for art, his sense

of form and color may be very pronounced; yet after five years

he may be found to have apparently lost that faculty, and devel-

oped in a direction which makes the observer prophesy that the

boy will become a great lawyer. And, again, after some years

he may be found to have developed great skill in manual occupa-

tion, having apparently pressed into the background his liking of

art and literature.

These are no hypothetical cases. Every observant educator

will have come to the conclusion ere this, that it is utterly un-

fruitful and perilous to fore ordain a pupil's future. This being

the case, it seeais to me wise to follow the advice of eminent men

;

to wit, develop harmoniously all the talents that manifest them-

selves in the child, and leave the choice of occupation or calling

to the developed and ripe judgment of the youth. Do not make
this choice irrevocable. Give every one the greatest possible

freedom for changing his profession, or occupation, or calling (or

give it whatever name you will), if he comes to the conclusion

that he missed it in his first choice. A human being who has had

the chance and manifold opportunities for testing his natural

gifts, and is permitted to exert himself in many directions, will

certainly find his natural calling, and achieve great success. Let

there be no arbitrary rules, no guild regulations, but let us main-

tain that liberty of action which has made this nation what it is,

the greatest, noblest, most talented, most energetic, most suc-

cessful, and therefore happiest, nation on the face of the earth.

HINDU ARITHMETIC.

Europeans who have resided in India have frequently expressed

astonishment at the rapidity with which arithmetical calculations

are mentally made by very small Indian boys. Some account,

therefore, of the Indian method of teaching arithmetic, w])ich is

believed to be superior to the English methods, is given by Fred-

eric Pincott, M.R.A.S., in the April number of Knowledge, and
will probably be interesting to our readers.

The arithmetical system of Europe was revolutionized by India

when the so-called Arabic figures which we daily use were bor-

rowed by Arab traders to the Malabar coast, and by them intro-

duced into Europe. It was Indian intelligence which devised the

method of changing the values of the numeral symbols according

to their positions. This ingenious conception rapidly superseded

the older methods, and gave enormously increased facility to

arithmetical computations as compared with the Greek and
Roman and the older Arabic methods.

In order to explain the present Indian system of arithmetic, it

is necessary to premise that the Pdndhes, or schoolmasters, em-
ploy a number of terms unknown to English teachers. These

terms have been invented for the purpose of facihtating calcula-

tion, and the astonishing results achieved cannot be understood

without comprehending the terms employed. The strangeness of

the names of the figures and fractions arrests the attention of

every student of Hindi Few attempt to master the fractions;

and there are some who, after many years' residence in India,

cannot repeat even the numbers from one to a hundred.

Indians use monosyllables similar to ours, from 1 to 10; but

from that point the words are built on the model of " 1 and 10,"

" 3 and 10," " 3 and 10," etc.,' up to " 8 and 10 ;" but the word
for 19 means " minus 20."' After 20 the same method is con-

tinued ;
" 21 " being impossible, the form is invariably"! and

1 This is also the original raeaningof the English words "eleven," "twelve,"
etc., up to "nineteen."

20," " 3 and 20," up to " minus 30," " 30," " 1 and 30," and so
on. This method of nomenclature goes back to remote antiquity,

for the old Sanscrit language presents the same peculiarity.' The
object of this nomenclature is to facilitate computation ; for, in

reckoning, the mind has to deal with the even tens, the simplest
of all figures to multiply. Thus the question, " 9 times 19," is

not a simple one to an English child ; but the Indian boy would
be asked, ' 9 minus-twenties." In an instant he knows that he
has only to deduct 9 minus quantities from 9 twenties, and the
answer 171 comes before the English boy has fuUy realized the
question. The formidable difficulty of ibe 9 is thus completely
got rid of by a mere improvement in nomenclature.

Another advantage that the Indian boy has is the use of short,

mostly monosyllabic, terms for every ascent in the decimal scale;

thus such lumbering expressions as ' one hundred thousand " aire

unknown to him, the simple word Idkh conveying the idea fully

to his mind. So, also, "one thousand millions" is arb ; "one
hundred thousand millions "is kharb ; and so on. The advan-
tages of this terseness must be at once apparent.

It is, however, with respect to fractional numbers that the ad-

vantage of the Indian system of nomenclature becomes most con-

spicuous, when once understood. They employ a large number
of terms, which are gi^en below,

-

These terms are prefixed when used in combination with whole
numbers, the object being to present the special modification to
the mind before the number itself is named. Complicated as this

nomeifclature appears at first sight;, its difficulties disappear when
brought to the test of practice. It is the outcome of centuries of
practical experience, and the thoughtful application of means to

an end. It will be sufficient to illustrate the use of these words,
and the extraordinary arithmetical facilities they afford, if the
use of panne is explained, that is, |, that being the fraction

which the English child has most trouble with. The Indian boy
knows no such expression as " two and three-quarters ;

" in fact,

the term " three-quarters " in combination with whole numbers
has no existence in his language. His teacher resorts to the same
device as has been explained when speaking of the figur-e 9 : he
employs a term which implies " minus." By this process 2f be-

comes panne tin. that is, " minus 3,'" or "a quarter less 3 ; " and
in the same way 3f is paune char, that is, " minus 4 ; " and so on.

Precisely the same plan is adopted with reference to the term
saud, which implies " one-quarter more :" thus 3J is saua. tin rs
" plus 3 ;

" 4J is saiva char =" plus 4 ;
' etc. It will now be seen

that the vhole numbers form centres of triplets, having a minus
modification on one side, and a plus mrdification on the other.

This peculiar nomenclature will be clearly apprehended by the
following arrangement :

—

2% paune-tin —3 1 t paune-panch —5 i

panch 5 >-a Tin Or a cnar 4t >- o paucn o >
3^ sawa-tin 4-3 \ 4^ sawa-char -j-4 \ 5^ sawa-panch -f-5 )

In multiplying thefe fractions, therefore, the Indian boy has to

deal with only the minus and plus quantities. A simple instance

will illustrate this. " 7 times 99f " would be a puzzle to an Eng-
lish child, both on account of its lumbering phraseology, and the

defective arithmetical process he is taught to employ. The Indian

boy would be asked, " Sat paune-saii ?"— three words meaning
"seven minus-hundreds?" The very form of the question tells.

him that he has only to deduct 7 quarters from 700, and he in-

stantly answers 698^. Equal facility is found with any similar

question, such as "5 times 14f ?" The Indian boy is asked, "Panoli

paune-pandrah ?" i.e., "5 minus-fifteens?" As the words are

uttered, he knows that he has only to deduct 5 quarters from 5,

fifteens; and he answers at once, "Paune chauhattrab," i.e.^

" a quarter less four and-seventy "
(73J).

So much for the machinery with which the Indian boy works.

The more it is understood, the more it will be appreciated. It is

undoubtedly strange to our preconceptions ; but it would be a
1 In the ancient language there was also an optional form in conformity with

the English method.
'^ Pa,o = J4 i

adh = J^ ;
paun =^ ; paune = —J4 (M lessthanany number to

which it is prefixed) ; sawa = 1?4 (?4 more than any number to which it is pre-

fixed) ; sarhe = -|- J^ G^ more than any number to which it is prefixed) ; derh.

= 11^ (a number -f half itself) ;
pawanna = 1%; arha.i = 2^ (twice and a halt

times any number); hCinth^ = 3^; dhauncha := 4^; pahuneha = 5J^,



April ii, 1890.] SCIENCE. 2J5^

real blessing to our country if corresponding suitable terms were

invented, and this admirable system were introduced into all our

schools

.

Some Europeans have sought to account for the surprising re-

sults attained by Indian children, by attributing them to special

mental development due to ages of oral construction. It is per-

fectly true that Indians rely more on their memories than on

artificial reminders, and no one can come into contact with the

people without being struck by their capacity for remembering.

It is well known that many of the ablest men the country has

produced could neither read nor write ; but they hardly missed

those accomplishments, for their minds were frequently stored

with more information, which was more ready to their command,
than that possessed tiy the majority of book-students. It is well

known that Ranjit Singh could neither read nor write, but he

knew all that was going on in every part of a kingdom as large

as France. He was an able financier, and knew at all times

accurately the contents of all his treasuries, the capacities of his

large and varied provinces, the natures of all tenures, the relative

power of his neighbors, the strength and weakness of the English,

and was in all respects a flrst-class administi'ator. We commit
the mistake of thinking that the means to knowledge is knowl-

edge itself. This induces us to give all the honor and prizes to

reading and writing, and leads us to de.spise people, whatever

their i-eal attainments may be, who have not acquired the knack

of putting their information on paper. It ought to modify our

opinion on this point to reflect that the architectural triuifiphs of

India were nearly all built by men who could neither read nor

write. Another illustration of dependence upon memory instead

of paper can be found in the Indian druggist, who will have hun-

dreds of jars, one above another, from floor to ceiling, not one of

them marked by label or ticket, yet he never hesitates in placing

his hand on the right vessel whenever a drug is required. The
same, to us, phenomenal power of memory is shown by the ordi-

nary washermen, who go round to houses with their donkeys,

and collect the clothes, some from one house, some from another.

These they convey to the river and wash, and, in returning with

the huge pile, never fail to deliver each particular article to its

rightful owner.

The Indian boy's first task is necessarily to commit to memory
the names of the figures from 1 to 100. He is next taught that

there are nineteen places for figures, and their names. These

correspond to our units, tens, hundreds, etc.; but the monosyllabic

curtness in the names of the higher numbers is his distinct ad-

vantage.

What we call the multiplication table then begins. In England

the multiplier remains constant, and the multiplicand changes:

thus children repeat, "twice one, two; twice two, four; twice

three, six;"' etc. In India the boy is taught to say, " one two,

two; two twos, four; three twos, six; "' etc.; his multiplier chan-

ging, while the multiplicand remains fixed. Another peculiarity

is this: he begins at 1, not at 2; and this furnishes him with a

series of most useful collective numbers. Here, again, the Eng-

lish language lacks terms to translate the first table, but an idea

may be gained from the following attempt: one unity, one; one

couplet, two; one triplet, three; one quadrat, four; one pentad,

five; etc.

These names for aggregates, as distinguished from mere nu-

merals, are of much value to the boy in the subsequent processes,

and give him another distinct advantage.

In learning these tables the boy is not carried beyond 10; that

is, he goes no further than "two tens, twenty," "three tens,

thirty," etc.; but to make up for that forbearance he is carried on

in this process of multiplying figure by figure not only to 12, or

up to 20, but he goes on througli the thirties, and does not make
his first halt until he gets to "ten forties, four hundred." In

achieving this result something more than mere memory is

brought into play, for he is taught to assist his memory by refer-

ence from one table to another; thus the first half of the six table

is contained in the three table, etc.

A short supplementary table is next taught, beginning at 11 x

11 to 20 X 11, and then proceeding to 11 x 12 to 20 x 12, and

so on up to 20 X 20. This method reduces considerably the tax

on the memory; for one-half of the table is obviously the same as

the other half, and therefore only half calls for special effort.

The boy has now committed to memory the multiplication of

every figure from 1 X 1 to 20 X 20, and in addition be knows
the multiplication of every figure up to 40 by the ten "digits."

It will be observed that both tables end at 400 (10 x 40 and 20 X
20); in fact. 4 is the most important factor in Hindu arithmetic,

all figures and fractions being built upon multiples and fractions

of it.

At this point, instead of practising on imaginary sums in the

hope of learning arithmetic empirically, the Indian lad immedi-
ately proceeds to tables of fractions, the first being the multipli-

cation of every figure from 1 to 100 by }. Here, again, f would

be the last fraction we should attempt; but in India it is the first,

and, by the superior system of nomenclature there in use, it is a
very easy affair. The boy, knowing the multiplication of the

whole numbers, is taught to deduct the half of the half (i), and
the thing is done. Memory is assisted by observing that every

multiple of 4 is a whole number, and that the number below it

will always be a sawd of the next lower figure, and the number
above it always a paune of the next higher figure. Thus in

answer to the question f x 36, the Indian boy says mentally, 18,

9, 27; he also knows that 36 is the ninth multiple of 4, and by im-

mediately deducting 9 can get his 27 that way also. Knowing,
also, that 36 is a multiple of a 4 yielding 27, he knows that 35 will

yield saifrJ cM«6&is (26J), and that 37 wUl yield paune athd, is

(—28= 27i). In this way three-fourths of the table isa matter of

logical necessity, resting on the elementary table previously

acquired.

In the next table the boy is taught to multiply every figure

from 1 to 100 by IJ. This, of course, is. precisely the reverse of

the last: the J is ascertained and added, iiistead of being deducted.

Here, again, the multiples of 4 are whole numbers; but the fig-

ures preceding result this time in a paune, and those next fol-

lowing in a sawa. This table also costs but little effort when:

thus taught.

The next table leaches the boy to multiply from 1 to 100 by 1|,

and of course means simply adding half the multiplier to the fig-

ure itself.

The next step, multiplying from 1 to 100 by If, is achieved by

simply adding three-quarters of the multiplier to the multiplier

itself. The "three-quarters" table has been already acquired by

the boy, and he has therefore only to add any given multiplier ta

it. Thus, if asked, "What is 27 times If?" he knows that 27

paunes are 20J: he has therefore only to add this to the 27 itself

to get 47i as the instant answer.

The boy is next exercised in multiplying 1 to 100 by 2|, and he

is taught to do this by adding half the multiplier to the " twice-

times" table.

Then follow similar tables multiplying by Si, 4J, and 5i; and
the results are arrived at instantaneously by adding to the "three-

times," "four-times," and "five-times' tables half the multiplier

in every case.

In all these tables the rapidity and simplicity is in great part

due to the terms employed. The boy is not asked to "multiply

seventeen by three and a half," or "What is three and a half

times seventeen?" or puzzled by any other form of clumsy ver-

bosity. The terms he uses allow him to be asked " sattrah

hmthe"' ("seventeen three-and-a-halfs"). His elementary table

has taught him that 17 x 8 = 51, and he knows that he has only

to add half 17 to that, and the sum is done.

The final task of the Indian boy is a money table, which deals

with a coinage which may be thus sunmiarized : \Q damri = 1

taM; 16 take = 1 and; 16 dne = 1 rupi.

There is a small coin called dam, three of which make 1 damri;-,

and therefore 48 make 1 taM, and 96 = ana, 4* being still the

unit. The table imparts a familiarity in combining these coins.

together.

This completes an Indian boy's most elementary course of arith-

metic; and a little reflection on the great facility for computatior*.

which Indian children show, and the simplicity of the means by

which it is effected, ought to make us rather ashamed than boast-

ful of our own defective methods.
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HEALTH MATTERS. ,

The Influence of Cold on Pneumonic Infection.

De. G. Lipaei of Palermo, in his recent experiments on the

infectious nature of fibrinous pneumonia, essentially confirms

what is known of Fraenkel's pneumonococcus, and has also

succeeded in proving the influence of cold as a factor in the origin

of fibrinous pneumonia. According to the Lancet, the endo-

tracheal injection of pneumonic sputa or pleuritic exudation of

animals which had died from pneumcnocccci gave a negative

result; but when the author, before cr after the endo- tracheal

injection, exposed the animals to cold, the result was very
different. Of eight animals so treated, six died with clearly

established pneumonic infiltration. The author supposes that

the cold paralyzes the ciliated ephithelium of the bronchi, and
at the same time causes the mucous membrane to swell, both
of which pathological processes favor the descent of the infec-

tious material into the alveoli. These experiments were doubt-
less undertaken with a view to harmonize the old and new
teaching upon the origin of this prevalent disease.

A Long Fall.

A remarkable fall of a miner down 100 metres of shaft (say,

333 feet) without being killed is recorded by M. Eeumeaux in

the Bulletin de V Industrie Minerale. Working with his brother
in a gallery which issued on the shaft, he forgot the direction

in which he was pushing a truck: so it went over, and he after

it, falling into some mud with about tliree inches of water.

As stated in Nature, he seems neither to have struck any of the

wood debris, nor the sides of the shaft, and he showed no
contusions when he was helped out by his brother after about
ten minutes. He could not, however, recall any of his im-
pressions during the fall. The velocity on reaching the bottom
would he about 140 feet, and time of fall 4.12 seconds: but it

is thought he must have taken longer. It appears strange that
he should have escaped simple suffocation and loss of con-
sciousness during a time sufficient for the water to have
•drowned him.

Tight Collars and Vision.

The influence of tight collars in impeding the circulation in

the head by pressing on the jugular veins is well-known to

military surgeons with the troops in India, says the London
Lancet; but the bad effects of such pressure in cooler climates
have been demonstrated by the observations of Professor Forster
of Breslau, who states that three hundred cases have come
xinder his notice in which the eyesight has been affected by the
disturbance of the circulation caused by wearing collars that
were too small. A large number of these cases were probably
subjects of myopia.

The Treatment of PhthiEis by Carbonic Acid.

It is said that lime-burners enjoy a certain degree of im-
munity from phthisis, not because they take in more carbonic
acid, but because its diffusion when expired is impeded.
Again, the course of phthisis is often seen to he arrested in

pregnancy, and this has been ascribed to the increased amount
of carbonic acid in the maternal blood. Chronic heart-disease,

by causing chronic hyperaemia of the lungs, also affords a kind
of immunity against phthisis. Lastly, in emphysema there is

-also permanent dyspnoea in more or less degree, and the blood
is overcharged with carbonic acid. Acting on these ideas. Dr.
Hugo Weber {Berliner klinische Wochenschrift) proposes to

administer carbonic acid by the stomach, in the form of effer-

vescing powders. Ten cases are reported in which decided im-
provement was noted after this treatment, which certainly

merits further trial, especially as it can be carried out at the
patients' own homes. According to Ebstein's theory of dia-

betes, the increased proneness to phthisis which that disease

entails is due to the defective development of carbonic acid,

this being not only the final product of tissue oxidation, but a
body which exerts a regulatory restraining influence on the

tJestruction of glycogen and albuminoids. Bergeon, Dujardin-
JBeaumetz, and others, have used in phthisis gaseous injections

per rectum of hydrofluoric acid, copiously diluted with car-
bonic acid, and the good results they met with are claimed by
Dr. Weber as due to the diluent.

BOOK-REVIEWS

Numbers Universalized: An Advanced Algebra. Part If. By
David M. Sensenig. New York. Appleton. 13-'.

The volume forming the first part of this work was noticed
in these columns last August. The work as a whole embraces
all algebraic subjects usually taught in the preparatory and
scientific schools and colleges of this country. The object in

dividing the work into two parts is to accommodate all kinds
and grades of schools sufficiently advanced to adopt its use.

The work may be had bound either in one or two volumes, as
may seem desirable to the teacher.

AJyiONG THE~PUBLISHERS.

The three latest issues of the Modern Science Essayist, Nos.
•22, 23, and 24, are devoted to "The Evolution of the State,"
by John A. Taylor; "The Evolution of Law," by Rufus Shel-

don ; and ' 'Evolution of Medical Science, '
' by Robert G.

Eccles, M.D.

—Two useful and convenient little pocket volumes just pub-
lished by E. & F. N. Spon of London and New York are

"Tables and Memoranda for Engineers," by J. T. Hurst (tenth

edition), and "Practical Electrical Notes and Definitions," by
W. Perren Maycock. The first-named volume, which is of vest-

pocket size, contains memoranda for excavators, brick-layers,

masons, carpenters, plasterers, iron-workers, plumbers, painters

and glaziers, and others, besides tables on every subject con-

nected with engineering. The other volume is intended to be

a vade-ineciim for all persons even remotely interested in elec-

trical engineering. It treats, briefly but clearly, of wires and
lightning-conductors; electrical circuits, units, and Ohm's
law ; magnets, batteries, bells, indicators, switches, and alarms

;

electric light and dynamos; the telegraph and telephone; the

electrical transmission of power, electric motors, and telpher-

age. It also contains rules and regulations to he observed in

the fitting-up of electrical installations, all diagrams necessary

to make its subjects clear, and is provided with a very full

index.

— "Giordano Bruno: Philosopher and Martyr, " is the title

of a pamphlet containing two addresses before the Contempo-
rary Club of Philadelphia, and published by David McKay of

that city. The first is by Daniel G. Brinton, and treats more
particularly of Bruno's life, martyrdom, and character, though
with some notice also of his philosophy. The second, by
Thomas Davidson, is devoted almost exclusively to Bruno's

doctrines, their nature, their history, and their present signifi-

cance. Both authors show too strong a tendency to read their

own oijinions into Bruno's works, or at least to find anticipa-

tions of them even in his casual utterances, — a common fault

in philosophical writers, at the present day, when treating of

earlier thinkers. Bruno's philosophy is too vague and mystical

to be identified with any of those now prevalent, though it

has points of contact with several of them. Besides, what is

most interesting in Bruno is not his philosophy, nor yet his

personal character, which was not of the best, but his spirit of

independent thought and his heroic resistance to ecclesiastical

tyranny. For these he will be remembered and honored, what-

ever the defects of his character or his creed.

—The leading article in Garden and Forest last week is on

the sugar-maple, and it is illustrated by a striking picture of

one of these trees. The number also contains an illustration

of Syringa Pekinensis (the so-called weeping lilac) , with a

description of this new shrub; while Dr. Maxwell T. Masters,

the distinguished editor of the Gardeners' Chronicle, London,

writes instructively on sports, and Professor Budd of the Iowa
Agricultural College discusses hardy trees and shrubs. "Chrys-

anthemums," "Plants for Easter Decoration," "The Spring
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Garden," "Faults in Grafting," and "The Longevity of the

Elm," are titles of a few of the remaining articles.

—The University of Pennsylvania is about to begin the issue

of a series of monographs representing work done in the fields

of philosophy, psychology, and ethics. The first number
is announced for April, and is a work on "Sameness and

Identity," by Professor FuUerton. Following this num-
ber will be a series of studies from the laboratory of ex-

perimental psychology, and an edition of Descartes' "Medi-

tations," with Latin and English texts, and philosophical

commentary. The series will be published by the University of

Pennsylvania Press, under the editorship of Professors Fuller-

ton and Cattell. Dr. E. J. James, professor in the "Wharton

School of Finance and Economy, is preparing for the American
Economic Association a paper on the "Canal Question in the

United States." He will show how great a mistake the Amer-
ican people have committed in allowing its canal system to

fall into decay. He is warmly in favor of the construction of

a new system which shall urite the great water-ways of the

West to the Atlantic seaboard at various points. Dr. Simon N.

Patten, professor in the Wharton School of Finance and Econ-
omy, has in press a book entitled "The Economic Basis of

Protection." He "re-examines the whole question of free

trade versus protection in the light of modern economic the-

ories, and shows how the free-trade theories are inconsistent

with the best results of late economic thought."

SECOND EDITION.

NATURALISTIC PHOTOGRAPHY
FOK STUDENTS OF THE ART.

313 pages Svo., cloth, $2.00, postage prepaid
" This book contains a greater amount of inform a

tion on tiie artistic elements to be considered in
photography than anj- that "we know of."

—

Scientific
American. Descriptive circulars on application to

E. & F. N. SPON, 12 Cortlandt St., New York.

JUST OUT.

Speech Reading and Articulation

Teaching.

By A. MELVILLE BELL.

Price, 35 Cents.

Practical Instructions in the Art of Heading

Speech from the Mouth ; and in the Art of

Teaching Articulation to the Deaf.

[This Work—written at the suggestion of Miss

Sarah Fuller, Principal of the Horace Mann School

for the Deaf, Boston, Mass —is, so far as known, the

first Treatise published on " Speech Reading."]

*** The above work may be obtained, by

order, through any bookseller, or post-free

on receipt of price, from

N. D. C. HODGES,
47 Lafayette Place, New York.

Publications received at Editor's Office,

March 24-April 5.

AJjLEN, W. F, Ancient History fur Colleges and
High Schools. Part II. A Short History of the
Roman People. Boston, Ginn. 370 p. 12". $1 lO.

Brinton, D. G., and Davidson, T. Giordano Bruno:
Philosopher and Martyr. Two Addresses. Phil-

adelphia, David McKay. 68 p. 12°.

Crosby, H. The Seven Churches of Asia; or, Wortd-
liness in the Church. London and New York,
Funk & Wagnalls. 168 p. 16°. 75 cents.

Gould, G. M. A New Medical Dictionary. Phila-

delphia, Blakiston. 519 p. 8°. S3 25.

Holmes, O. W. Poems and Prose Passages from
the Works of. Compiled by Josephine E. Hodg-
don. Boston and New York. Houghton, Mifflin,

&Co. 107 p. 12°. 30 cents.

MacArthur, R. S. The Calvary Pulpit. Christ,

and him Crucified. London and New York, Funk
& Wagnalls. 294 p. 12°. gl.

Sutton. J. B. Evolution and Disease. New York,
Scribner & Welford. 285 p. 12°. gl.25.

SwBET. H. A Primer of Phonetics. Oxford, Claren-
don Pr. 113 p. 16°. (New York, Macmillan, 90

cents.)

Whittier, J. G., Poems and Prose Passages from
the Works of. Compiled by Josephine E. Hodg-
don. Boston and New York, Houghton, Mifflin,

& Co. 112 p. 12°. 30 cents.

YoDNG, L. Simple Elements of Navigation. New
York, Wiley. 226 p. le^'.

Chronic Cough Now:!
J
For If you do not it may become con- '.

j
sumpilve. For Conminiptiori, Scrofula, 1

J
General Debility and JVasting Diseases, '

) there is nothing like
'

iSCOTT'S
Fmulsiow
Of Pure Cod liver Oil and

HYPOPHOSPHITES
OC Xjixne <md Soda.

It Is almost as palatable as milk. Far
i

better than other so-called Emulsions.
A wonderful flesh producer.

I
Scott's Emulsion

( There are poor Imitations. Get the genuine!

HEAVEBf ANI) HELL.. By Eman-
uel SwEDENBORG. 416 pages, paper cover.

Mailed pre-paid for 14 Cents in stamps by
the American Swedenborg Printing and Pub-
lishing Society, 20 Cooper Union, N. Y. City.

DICTIONARY
OF

ECONOMIC PLANTS,
BY JOHN SMITH,

Associate of the Linnman Society, author of

" Historia Filicum, " " History of

Bible Plants," etc., etc

For more than forty years Mr. Smith was
connected with the Royal Gardens, Ken.,
which gave him remarkable opportunities for

becoming acquainted with the largest collec-

tion of living plants, native and exotic, ever
brought together; and from 1846, he was
associated with the late Sir. W. Hooper in

building up the Kensington Museimi of Eco-
nomic Botany. Based on all this experience,

Mr. Smith has produced this Dictionarj' which
gives under their popular names information
about plants that furnish the wants of man,
their history, products and uses. Having
received a large invoice of this book from
the London publisher, we offer to mail copies

postpaid at a discount.

List price, $3.50 : our price, $2.80.

SCIENCE BOOK AGENCY,
47 Lafayette Place, fiew York.

A New Method of Treating Disease.

HOSPITAL REMEDIES.

What are they ? There is a new departure in

the treatment of disease. It consists in the

collection of the specifics used by noted special-

ists ofEurope and America, and bringing them
within the reach of all. For instance, the treat-i

ment pursued by special physicians who treat

indigestion, stomach and liver troubles only,

was obtained and prepared. The treatment of

other physicians celebrated for curing catarrh

was procured, and so on till these incomparable

cures now include disease of the lungs, kidneys,

female weakness, rheumatism and nervous de-,

bility.

This new method of " one remedy for one

disease " must appeal to the common sense of

all sufferers, many of whom have experienced

the ill effects, and thoroughly realize the ab-

surdity of the claims of Patent Medicines which
are guaranteed to cure every ill out of a single

bottle, and the use of which, as statistics prove,

Aas I uined more stomachs than alcohol. A cir.,

cular describing these new remedies is sent free

on receipt of stamp to pay postage by Hospital
Remedy Company, Toronto, Canada, sole pro-

prietors.

A TEMPORARY BINDER
for Science is now ready, and will be mailed

postpaid on receipt of price.

Half Morocco - 75 cents.

This binder is strong, durable an^

elegant, has gilt side-title, and allows

the opening of the pages perfectly

flat. Any number can be taken out

or replaced without disturbing th^

others, and the papers are not muti^

lated for subsequent permanent bind

ing. Filed in this binder, Science \%

always convenient for reference,

N. D. C. HODGES,

47 Lafayette Place, New York.

ANY OF
Prof. A. MELVILLE BELL'S WORKS

—ON—

Elocution — Visible Speech—
Principles of Speech—Faults

of Speech—Phonetics—Line
Writing — World - English,

etc.,

SUPPLIED BY

N. D. C. HODGES,
47 liafayette Place, N.Y,
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SATAN'S TOOLS.
Fangle.—" Jaysmith is getting very pro-

fane; what caused it ? Telephone?"
CnMSO.— " No ; Fountain Pen . '

'

Fanole.—"Serves him right; why does
he not use the Hulin Fountain Pen—I got
:suited exactly by HULIN the Stationer, at

369 Broadway, N. Y."

yUST PUBLISHED.

POPULAR MANUAL OF VISIBLE SPEECH AND

VOCAL PHYSIOLOGY.

For u;e in Colleges and Normal Schools. Price 50 cents.

Sent free by post by

N. D. C. HODGES, 47 Lafayette Place, New York.

Wartts

A tiv Person seeking- a position for xvhich he is qziali-

'fi-edby his scientific atiaimnen^s, or anyperson seeking
some one to fill a position 0/ this character^ be it thai
ofa teacher ofscience^ chemist, draugkts7nan, or ivhat
not. may have the ' Want ' inserted under this head

' FREE OF COST, if he satisfies the publisher of the siiit-

able character of his application. Anyperson seeking
inforiNation on any scientific question, the address of
any scientific man, or -who can in any ivay use this col-

• um.n for a purpose consonant ivith the nature of t/ie

Paper, is coj-diatly invited to do so.

WANTED—Position to teach Sciences or Mathe-
matics by a Smith College graduate who was

also a student at the Mass. Institute of Technology.
Nine years*' experience. Address T. H., care of
Science.

AYOUNG LADY, graduate of Boston University,
also of special course at the Massachusetts In-

stitute of Technology, desires a position to teach
Chemistry, Physics and Mathematics. Two years'*

-experience References given. Address Miss B.
L., Warren, Mass.

AYOUNG MAN aged 19, a graduate of Eastman
College, wants to serve an apprenticeship with

^3om6 Manufacturing Electrical Laboratory where he
•^can have access to books in evening. Is willing to
work. The best of references given, C. F. BENE-
DICT, P. O. Bos 84, Westbury, Wayne Co , N.Y.

AN experienced College Professor, with consider-
able ability in advertising educational institu-

tions, now employed, is open to an engagement.
Has built up two schools by advertising. Now is

just the time to begin work for September opening.
•^' William,^' 348 East 20th St., New York.

WANTED by a Cornell University graduate a po-
sition as Chemist in. some Manufacturing

' establishment. References given. T. B.

AMETALLURGICAL CHEMIST desires an engage-
ment with a steel works, iron works, or blast

furnace Has had nine years' experience in all

branches of steel and iron work, and can furnish
tighest references and testimonials from former
employers Address CHEMIST, 4,4;i!0 Chestnut St.,
Philadelphia. Pa.

A WILLIAMS SENIOR who has had two and one-
half years' work in chemical laboratory, and

one year in a biological laboratory, desires position
as teacher of natural science and lesser mathe-
matics, desires a position as instructor in these
tranches, or as assistant to some chemist. Refer-
ences as to ability and character. E. E. Towne, Box
74, Williamstown, Mass.

A REGULARLY graduated physician in his S26.

year, who has been in active practice for eight
years, excepting the time he was interne in a hos-
pital and taking a post-graduate course, and who
has done considerable work both in literature and
science, more particularly connected with medicine,
being now engaged in editorial writing for one of the
first-class medical monthlies, wishes to learn of a
town, not particular as to the' size or location,
where, in addition to praotising his profession, he
may become connected with a school or other insti-
tution as teacher of elementary and advanced phys-
iology, chemistry, and hygiene, one oraU; or would
accept position with an older physician who is en-
gaged in literary or scienific work, as an assistant,
eitner in his practice, or as amanuensis or secretary,
or in any capacity requiring knowledge of medicine
and cognate branches; or would accept a position as
'librarian, having had experience as acting librarian
while at college. Can furnish unexceptionable ref-
erences as to ability and character, and, if the posi-
tion offers opportunities for advancement, will
accept for a time a nominal salary. Is married, but
has no family beside his wife. Address Dr. W., care
•^of Science.

WANTED—Books upon Americau Arch-
aeology. My publication, " Fort

Ancient," in exchange. First-class stand-
-ard works only . Warren K . Moorehead

,

Smithsonian Institution, Washington, D. G.

DO YOU INTEND TO BUILD?
We offer an Atlas of Sensible IjOW «"ost

Elouses, a portfolio 11x14 iuchee, containing
bandsome iJInstration^ij floor plans, and full
descriptions of this popular design, and flfty-four
others, ranging in cost from $800 to $7,200. This
specimen design Is for a cottage wilh seven rooms,
and costing $1,100- It combines beauty and cjmfort,
has two large porchee, and Ip a popular aud practi-
cal working design, having been built several limes
for Its estimated cost.
No matter what styl'^ of a house you may intend to

build, it will pay you to have this look.
We will send this Atla?, postpaid, on receipt of

price, SI.—N. D. C. Hodges, 47 Lafayette Place, New
York.

i,

THE CHEHPEST AND BEST ;

% 67 PARK PLAtTE ;NEW YORK^

'

O/d and Rare Books.

Back rumbers Atlantic. Century, Harper,

and Scribner, lo cents per copy, other maga-
zines equally low. Send for a catalogue.

A. S. CLARK,
Bookseller,

34 Park Row, New York City.

JACK NUMBERS <'nd complete sets of leading Mag-
) azines. Rates lo-w. AM. MAG. EXCHANGE.

Schoharie, N.Y.

Exchanges.

[Free of charge to all, if ofsatisfactory character.
Address N. D, C. Hodges, 47 Lafayette Place, New
York.l

Wanted—To furnish roots of Dodecatiieon Meadia,
Sarracenin purpurea, ^nd other wild flowers, native of
Southern W.sconsin, in quantities. D. E. Willard, Cu-
rator ( f Museum, Albion Academy, Albion, Wi?.

A large number of plants from Maine, Connecticut,
Indiana and Illinois for exchange. Southern and west-
ern exchanges preferred. Address, enclosing lists, L, N.
Jchnson. 223 Chicago Ave., Evanston, 111.

For Exchange—Fourteen volumes Encyclopedia Brit-

annica (Stoddard's ninth edition), bound in leather—part
in original wrappers, all as new—can arrange to furnish
vclumes required to complete set, and six volumes
'^ Atn rican Naturalist" in numbers. Want .small screw-
cutiing foot laiht; and testing galvanometer and rheostat.
For particulars address A. B. Campbell. McKean Co.,
Bradford, I'a.

To correspond with colleges, seminaries and other
schools where cabinets of fossils and minerals are being
collected, I have an extensive private collection of
fossils from every geological period, and minerals illus

trating the common and many of the rare forms. This
coUeciion is in duplicate, and the duplicates are for ex-
change or sale. Every thing is scientifically classified.

W. A. Bronnell, professor of geology, 905 University
Ave., Syracuse, N.Y.

I have a number of duplicates of microscopic slides,

mostly botanical, which 1 would like to exchange for
others not now in my collection. Send list of what you
have to exchange and get my list. S. R, Thompson,
New Wilmington. Pa.

Corresp ndence and exchanges solicited with persons
interested in the study of American and Mexican an-
tiquities. L. W. Gunckel, 36 Elm St., New Haven, Conn

I wish to exchange or purchase well-fixed or hardened
vertebrate embryos for sectioning;. Desire specially rep-
tilian embryos, but will be glad to secure any material
that 1 do not possess. Thomas G. Lee, M.D., Histo-
logical Laboratory, Yale University, New Haven, Conn.

Wanted—Books and journal-y, American or foreign,
relating I o Photography—exchange or purchase. C. \V,

Canfield. 1,321 Broadway, New York.

Wanted.—Marine univalves of the west coast, from U.
S. line southward, and from Pacific Islands, offered; ex-
change from a general collection. — F. C. Browne, Fram-
ingham, Mass.. Box 50.

PHYSICAL, ELECTRICAL

AND CHEMICAL

APPARATUS
Of High Grade.

FOR SCHOOLS AND COLLEGES.
Send for List of Catalogues.

QUEEN & CO, Philadelphia.

IMPROVED OIL LIGHT

MAGIC LANTERNS.
Also Lime and Electric Light Apparatus, and

mechanical, plain, and fine colored views.

J. B. COLT & CO., Manufacturers,

No. 16 Brekman Street, New York.

Correspondence solicited with parties

seeking publishers for scientific books.

Short monographs on scientific questions

of general interest are especially desired.
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CALENDAR OF SOCIETIES.

Anthropological Society, Washington.

April 1. — J. M. Gregory, Recent Find in

Switzerland of Skeletons and Arms of the

Old Roman Period; Garrick Mallery, The
Origin and History of Salutations.

Women's Anthropological Society of

America, Washington, D.C.

March 29. — Mrs. Anna H. Bams, Modern
Socialism.

Appalachian Mountain Club, Boston.

April 9. — S. H. Scudder and others. The
New Map of the Country about Boston; W.
O. Crosby, Description of Mohegan Rock,

Conn., and Comparison of it with the Madi-

son Bowlder, New Hampshire (with lantern

views of both) ; R. B. Lawrence, Account

of the Winter Excursion to Randolph (with

lantern views of the mountains and club

hut).

American Academy of Arts and Sciences,

Boston.

April 9. — J. Walter Fewkes, The Use of

the Phonograph in the Preservation of the

Languages of the American Indians, with

Demonstrations.

Engineers' Club, St. Louis.

April 2. — Thomas Long, The Erection of

Some Recent Large Bridges; Mr. Frank
Nicholson, The Pemberton Concentrator

(read by Mr. Arthur Thacher).
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Royal Meteorological Society, London.

March 19, — G. M. Whipple, A Brief No
tice respecting Photograpliy in Relation to

Meteorological Work; W. Marriott, Applica-

tion of Photography to Meteorological Phe-

nomena. After the reading of the papers

the meeting was adjourned to allow the fel-

lows to inspect the exhibition of instruments,

etc., illustrating the application ol' photog-

laphy to meteorology. Not only were speci-

mens or drawings of nearly every photo

graphic meteorological instrument, and rec-

ords from the same, shown, but also a most

valuable and interesting collection of photo-

graphs of clouds and other meteorological

phenomena. The photographs of clouds

taken by Mons. P. Gamier of Boulogne-sui-

Seine were exceptionally fine. A number

of new meteorological instruments were

also shown, as well as an ingenious working

model devised by Mr. A. W. Clayden lor

showing the connection between the mon-

soons and the currents of the Arabian Sea

and the Bay of Bengal. The exhibition

remained open till Friday, March 21.
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THE SUPPEESSION OF CONSUMPTION.

We have in consumption to deal with a disease that causes

upwards of 60,000 deaths every year in the United Kingdom;

and it is estimated , on the basis of three invalids for each

death, that about 200,000 persons suffer from it within that

period. This disease pervades all ranks of society, from the

mansion of the rich to the cottage of the poor, and it attacks

in its course childhood, youth, maturity, and old age. Can
we suppress consumption,—a disease that has so wide an area

of distribution, and that possesses such a fatal character? I

have come, after due and careful investigation of the sub-

ject, to the conclusion that we can. The issue here raised

is of immense importance. It is a question of life or de.ith

for hundreds of thousands; and I earnestly request careful

consideration of the evidence I shall adduce in support of

the case, which, I say, not only completely justifies, but also

necessitates, the conclusion that we now have it in our

power to suppress consumption. And I would at once note

the fact that there is no essential reason why that should

not be accomplished. Man is not born to die from this dis-

ease, and, in fact, from four-fifths to six-sevenths of the race

do not. We have unquestionable evidence that consump-

tion has been completely recovered from, that a considerable

reduction in its amount has been effected in some cases (for

example, among prisoners), that it has been arrested for

longer or shorter periods, and that persons with the signs of

the disease have been able to completely escape from it:'

consequently we must sooner or later ascertain the means by

which tliat has been effected, and then we shall apply that'

knowledge to the prevention and cure of this disease.

What is the cause of consumption, and how does it operate

in the production of the disease? The authorities have from

time to time propounded theories that were said to give satis-

factory information on these points. I take as examples of

these theories the following:^ climate, a certain height above

the sea-level, cold, change of temperature, impure air, night

air, carbonic acid, bad or insufBcient food or clothing, dys-

pepsia, the non-assimilation of fat, diathesis, disease of the

nerve-centre, cough, catarrh, bronchitis, pneumonia, pleu-

risy, dampness of the soil, inheritance, the Bacillus tuber-'

1 Sydenham, Walshe, Laennec, Heitler, Roger and Boudet, Ewart, Friennd,

Fuentes, Blake, Herman Weber, Cruveiltiier, PoUock, Austin Flint, Fuller,

Stokes, etc.

2 Williams, Fuchs, Murrhy, BouiUand. Scot-Allison, Briquet, Boyle, Baude-
loque, Bucheteau, Shephard, MacCormac, Ruchle, Herard and Cornil, Bou-

• hardat, Bennett, Hutchinson, Brakenridge, Dobel, Lebert, Lugo!, Allbut, Rob-
erts, Memeyer, Clark, Williams, Broussais, Grisolle, Buchannan, Bowditch,
Thompson, Cotton, Boberts, Koch, etc.

culosis, etc., and ask. Does any one of them afford adequate

information on these points? Submit them to critical ex-

amination, and the answer to this question is an emphatic

negative;' for they either have no foundation in fact, or

have for their basis conditions that, on the one hand, occupy

so wide an area of distribution that they include within their

sphere of action a large number of persons who have never

shown any signs of the disease, and, on the other, are so

limited in the field of the disease that they aie only found

associated with a greater or less number of its cases, and

consequently can afford no adequate explanation of its cause

and mode of operation. So obviously, indeed, is this the

fact, that I shall only note a few of them in passing, and

then examine in detail the important, because it is popular,

theory of Koch.

Is consumption limited to, or even more prevalent in, any

particular climate? No: the disease is co-extensive with the

civilized world. Truly, consumption is more prevalent be-

low than above certain altitudes, but within the same limits

the vast majority of the human race is living free from the

disease. Further, while on the one hand consumption is

found at high altitudes, as in Madrid and in certain cities in

South America, on the other it is unknown in certain tribes

inhabiting districts below the sea-level in Asia. To cold and

change of temperature has generally been assigned an im-

portant place. That is an error; for in cold climates, as in

Canada, Sweden, and such places, as well as in the classes

most exposed to cold, there is little consumption, and in the

severe winter of 1854-55 more men died from it in the bar-

racks at home than in the camp before Sevastopol; and a

similar argument may be held with regard to the causal in-

fluence of change of temperature.

The majority of those who breathe impure air, night air,

or who have bad or insufficient food or clothing, etc., do not

get consumption ; and the same fact holds good for the dis-

eases that are alleged to produce it. What an appalling

amount of consumption there would be if every one who

had a cough, or who caught a cold, became consumptive!

Dampness of the soil is another alleged cause of this dis-

ease, but in the cases cited in proof of that theory drainage

was not the only factor that was present. We know that as

parts of Lincolnshire get drained, ague disappears, and con-

sumption takes its place; and we have the same fact in

America and in Switzerland." There was the least cpnsumxj-

tion in the most wet department of France. Consumption
1 Louis, Hanot (Jaccond's Dictionary), Andrew, Pollock. Ziemssen.

- HavUand, Kelly, G-reen CU.S.A.), Damaschind.
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is comparatively rare in pure wet, undrained districts, and a

majority of consumptive patients have not been subjected to

the influence of dampness of the soil. The theory of the in-

heritance of consumption is still generally accepted, although

no evidence has been adduced in its support. At birth the

child of consumptive parentage has the same type of chest,

the same proportion of chest-girth to height, as-that possessed

by children of healthy parents, and there are no means of

distinguishing the lungs of the one from those of the other.

The fact that some of the children of consumptive parents

subsequently themselves suffer from this disease is not evi-

dence that consumption was transmitted from the parents to

those children. A large number of children, even where

both parents have died from consumption, remain absolutely

free from it.' Is it so unreasonable to expect the conditions

that produced the disease in the parents will later on repeat

the process in those of the children that are submitted to

their action, that we must resort to a pure hypothesis for an

explanation of those facts? The theory is only alleged to

account for a small part of the cases of consumption, and

we cannot accept an hypothesis where we already have a

reasonable explanation of the subject.

I jjass now to the theory that the Bacillus tuberculosis is

the cause of consumption, and I ask. What evidence is there

to prove this theory? Koch^ experimentally introduced the

bacillus into a number of animals, some of which were in-

variably attacked by consumption, others had a greater or

less liability to it, and the remainder were totally free from

the disease. We have to examine the successful experi-

ments. They were made upon animals that were most liable

to "spontaneous" consumption, and their value rests upon

the fact that the animals that were not inoculated were found

healthy. Now, Koch himself noted, that, if these animals

were kept too long before they were, inoculated, they also

became diseased. So there was only a difference of time be-

tween the inoculated and non-inoculated animals that became

consumptive, and consequently the value of the so-called

"control" evidence entirely disappears.

What produced consumption in the non-inoculated ani-

mals? According to the theory, the inhalation or other in-

troduction of the bacillus. Just so; but where is there any

evidence of that? The previous experiments do not prove

that the bacillus can produce consumption, and to offer that

explanation is to assume the precise point, the experimeots

were intended to prove.^ Further, these animals were sub-

jected to the conditions of confinement. What effect did

those conditions produce on the animals? Koch ignored

them and their effects, and by so much vitiated his conclu-

sion, even if that conclusion had been otherwise established.

The bacillus, its containing medium, or the changes effected,

were evidently powerfully irritant; and it would indeed be

surprising if, when introduced into animals so liable to con-

sumption and subjected to the conditions of confinement,

the disease were not both more rapidly manifested and of a

more extensive character. Therefore Koch's experiments do

1 Thompson.

' Report of Koch's Experiments (British Medical JoumaO, Watson, Cheyne,

Spina (^Sutler).

s Gadenl arifl Malet's Experiments (British Medical Journal), Brown-Se-

quard's Experiments (Lancet).

not in any way warrant the inference he has drawn from

them
; and once again a great discovery has liad its true im-

port temporarily overshadowed by a misinterpretation of its

real significance.

How does this theory accord with the known facts of the

case? Tubercles in various stages, young and adult, are

found in which there are no bacilli, while in the same speci-

men caseous tubercles may be present containing bacilli.'

There are cases of consumption in which the bacillus is absent

both during life and post-mortem} The physicians, clinical

clerks, nurses, post-mortem room attendants, and those wha
clean the wards of consumptive hospitals, are not attacked

by the disease.^ Patients suffering from bronchitis, pneu-

monia, etc., occupy beds adjoining consumptive patients for

long periods, but they do not become consumptive. The

friends of patients who regularly visit them in these institu-

tions do not get it. Some wards at Brompton had their

ventilating-shafts stopped, but no attack of consumption fol-

lowed either in the patients suffering from other chest com-

plaints or in the attendants.* These institutions are not

centres from and around which the disease spreads. Yet

here are the most favorable conditions for its rapid and un-

questionable propagation ; and we have only to substitute

small-pox, scarlet-fever, or any of the infectious diseases for

consumption in the above conditions to realize what must

happen if it were an infectious disease. And so widely is

this bacillus distributed, so tenacious is it of life, and s»

constantly are we, especially when suffering from respira-

tory diseases, exposed to its action, that on the assumption

of its potency it is impossible to account for the comparative

smallness of the number of consumptives.

We pass from these contradictory and most unsatisfactory

theories to the consideration of one that is both in strict ac-

cord with and capable of affording an adequate explanation

of all the known facts of the case. The theory my investi-

gations have led me to hold may be stated as follows: that

consumption is the direct result of the reduction of the

breathing surface of the lungs below a certain point in pro-

portion to the remainder of the body, and is solely produced

by conditions that tend to reduce the breathing capacity.

I have experimentally produced consumption by these

'conditions. On one occasion I took a well-developed chest,

and gradually submitted it to conditions that tend to reduce

the breathing capacity, and at the same time, so far as pos-

sible, placed impediments to the performance of compensa-

tory action by other organs. At first there was a reduction

of the chest-girth, a wasting of the muscles, a loss of the

range of extension, the well-known change in shape, and

increased frequency of breathing. This was soon associated

with catarrh, pain in the chest, steady loss of weight, and

hectic; and the process was continued until I was satisfied

that consumption was well established. Then I induced

compensatory action by other organs, and submitted the

lungs to conditions that tended to develop them. This was

followed by great relief in the chest symptoms, which even

tually c6mpletely disappeared, by a restoration of the gen-

eral health, a return to tlTe normal weight, a change in the

Klein.

Pollock, Cotton Andrew.

Spina, Sir Andrew Clark.

Pollock.
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shape of the chest in an opposite direction; and I continued

the process till the chest had regained its full development

and there was sound health. Each step in the experiments

was carefully verified, the same sequence of events was in-

variably observed, and I have both traced the presence of

these conditions and watched their progress in many cases

of consumption.

We can at any time watch the direct production of con-

sumption by the constant inhalation of small particles of

various substances in strong healthy men who have been

brought up in the country, and we know the disease has

been produced in this way for generations. Masons, build-

ers, wool and cotton manufacturers, quarrymen, cutlers,

file-makers, earthenware manufacturers, etc., supply a large

contingent to the mortality from consumption.' Occupa-

tions that are carried on in small, crowded, or badly venti-

lated rooms, where the respiratory functions are impeded, or

those in -which there is a long-continued cramped position of

the chest, have long been notorious for the production of

consumption. We have examples of this in the case of

Manchester warehousemen, drapers, tailors, shoemakers,

watchmakers, printers, clerks, and students.^

The army supplies us with a practical demonstration of

the direct production of consumption by such conditions.

Each recruit is specially examined with reference to con-

sumption, and three months after he has entered the army

he is again examined, when, if any indication of the disease

be found, he is at once dismissed the service. These men
are placed under the supervision of skilled medical officers;

their food, clothing, and home are assured them; they are

in the prime of life; and any illness they may have is at once

attended to. Yet, notwithstanding this doubly certified free-

dom from consumption, and these great advantages, the loss

to the army from this disease is much higher than that of

the worst district in England. During the six years 1880-85

there were^ on an average, 1,330 admissions into hospital,

263 deaths, 215 invalids sent home from abroad, and 474 in-

valids discharged the service. Army medical authorities

'

are agreed in attributing this ''generated" disease to the con-

ditions of army life ; and of these they attach most impor-

tance to the large amount of time spent in impure barrack

air, compression of the chest by clothing, etc., alcoholism,

sentry go, and specific disease, or, in other words, to con-

ditions that tend to reduce the breathing capacity.

We have in confinement' another practical demonstration

of the direct production of consumption by conditions that

tend to reduce the breathing capacity. Prisoners, orphans,

and the insane formerly suffered terribly from this disease.

At one time the mortality of the white prisoners of New
York from consumption was three times that of the popula-

tion, and the mortality of the black was double that of the

white prisoner.

In the so-called "inherited" consumption there is yet an-

other sad example of the direct production of the disease by

such conditions. Look, on the one hand, at the conditions

under which these children are brought up from birth, at

1 Lombard.
2 Supplement to Registrar-General's Report, 1870-80.

' Parkes, Aitken, Welch.
* Taennec, Cruveilhier, Peter.

the early age at which the disease appears, at its greater

frequency in the daughters of consumptive mothers, and,

on the other, at the plain evidence of the effect of these con-

ditions that is seen in the arrested or retarded development

of their chests.

Strong healthy countrywomen, who were accustomed to

work in the fields, went to Paris, wore stays for the fijst

time, and furnished the majority of Louis' patients. Tall

men, who in proportion to their height are small-chested,

and narrow-chested men, are notorious for their great lia-

bility to the disease. The association between rei^eated in-

jury to the lungs by certain diseases and consumption has

attracted the attention of most observers. We know that

our cities are the chief centresof consumption, that the main
tendency of city life is to reduce the breathing capacity, and
that men who have been brought up in the country supply

the majority of its victims. We also know that in the

country such tendencies dominate the sphere occupied by the

women who are liable to this disease, and that the female

mortality exceeds that of the male.

Further, we have the same relationship between these

conditions and consumption in the animals under our con-

trol. Many investigators have produced consumption in

animals by strict confinement.* Wild animals kept in tlie

great national menageries, cows stabled in cellars under

ground in large cities, and our own domestic pets, alike be-

come its victims. And where is there a case of consump-

tion, experimental or not, in which such conditions were

absent?

1 have carefully sought in vain foi' the record of snch a

case. Now, if the interpretation that has been placed upon

these facts is true, then we shall find ample evidence of the

action of those conditions in the disease itself. They tend

to reduce the breathing capacity: consequently their effect

must be a progressive reduction of the breathing surface of

the lungs, and that is precisely what we have. Long be-

fore we get the so-called signs of the disease, we have a pro-

gressively lessening chest capacity, that goes^ on to the end.

I have shown, I trust not too briefly, that conditions that

tend to reduce the breathing capacity can and do produce

consumption, and that they are the dominant factors of, and

co-extensive with, the field occupied by this disease. Let

us now glance at the dominant conditions of the field in

which consumption is unknown: for there are still places in

Asia, Africa, and America in which there is no consump-

tion; and in some of these the inhabitants have no word for
'

the disease, and do not know what it means. Travellers in-

form us that these people spend the whole of their lives in

active exercise in the open air, that they bold themselves

erect, bearing the weight of theii- shoulders on the spine, and

that their chests are broad, deep, and freely movable. And
there is no record of consumption being found in animals in

their wild state.

But this area of freedom from consumption is being steadily

diminished by the introduction of civilization,—that is, of

conditions that tend to reduce the breathing capacity,—and

that is invariably' speedily followed by the first appearance

' De Miisey, D'Arboval, Bayer, Bricheteau.

2 Hutchinson, Stokes, Ransome, Graham, Bilfouc
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of the disease. The native races of America were free from

coasumptioQ till they came in contact with Europeans, and

began to adopt their habits and mode of life; and the amount

of this disease actually present in the American Indians has

recently been shown to correspond with the extent of their

civilization.^ So, also, were the South Sea Islanders, the

Maories, the New Britons, and the natives of the African

coast. The same process is now marking the progress of

civilization among the natives in the interior of Africa, Asia,

America, and New Britain. We have the same sequence

of events in the great mortality of the dark races that settle

in our cities and large towns; and in civilized countries the

classes that were formerly free from consumption, for ex-

ample, mountaineers and our own Highlanders, are now
being attacked by the disease, as the direct result of a corre-

sponding change in their habits and surroundings.

What is the mode of operation of the conditions that tend

:'to reduce the breathing capacity in the production of con-

sumption? In a true state of health the lungs have a suffi-

cient breathing surface, not only to perform their ordinary

functions, but also to meet within certain limits any extra

demand that may be made upon them. When they are sub-

jected to conditions that tend to reduce the breathing ca-

pacity, they lose this power of adjustment to their external

.conditions, and subsequently become unable to effect the

whole amount of those interchanges that constitute their

ordinary function. That part of those interchanges that is

not effected by the lungs, being necessary to meet the ordi-

nary requirements of the bo.ly, will be at once added to the

work normally performed by one or more of the other organs

;

and, so long as this compensatory work is accomplished

without causing a disturbance of their functions, a tempo-

rary adjustment will have been effected, and there will be

no obvious disturbance of the general health. But unfor-

tunately these conditions continue in active operation, there

is progressively increasing reduction of the breathing capa-

city, and consequently there comes a time when this com-

pensatory work is not effectively performed by other organs,

and there is either a greater pressure of work thrown on the

lungs, or over-activity of one or more of the other organs,

indicated by some mode of disturbance of the general health.^

The imperative demand for the effecting of these inter-

changes causes in the parts least able to meet it, as a rule

the apices, the phenomena of irritation, which is, as we know

from the experimental production of tubercles by irritation,^

manifested by tubercular change. Each point of these

morphological changes produces a further reduction of the

lung capacity, and by so much becomes an addition to the

forces that increase the inequality between the amount of

lung available and the amount of work it has to perform;

And so there is more irritation of the lungs, and more work

thrown on the other organs, disturbing their functions and

deranging the general health. Further, as the foci of mor-

phological change multiply by reason of the progressive

increase of the conditions that produce them, there is in-

creased pressure and lessened supply of nutrition, accom-

I Rush (Philadelphia), Science (New York).

•5 Pollock, Hanot (Jaccond's Dioiionary), Ruchle (Ztemssen^s), etc.

3 Wilson-Fox, Sanderson, Simon, Cohnheim, Frankel, etc.

panied by local congestion ; so that they become deprived of

nutrition, necropsis takes place, and eventually cavities are

formed. Hence there is more and more work thrown on the

other organs, causing increasing disturbance of their func-

tions, and consequently more and more disturbance of the

general health, till first one orgao and then another becomes

so greatly deranged that the so-called complications of the

disease are pi'oduced; and this process goes on till at last

neither lungs nor the other organs are together able to effect

those interchanges without which life cannot continue.

Glance for a moment at the course of consumption when

viewed in the light of this interjiretation of its nature. In-

stead of its "uncertain and mysterious" advent, its "pro-

tean" forms and "chameleon" changes, we now see before

us a perfectly natural succession of events, whose raison

d'etre order of sequence and relationship to each other can

be laid down with exactitude. We have, in the first place,

the lowered or arrested vital capacity progressively decreas-

ing, associated with a progressive decrease or arrest of the

size and extent of movement of the chest, the wasted or non-

developed muscles, the sloping shoulders, and the changing

shape of the thorax. At a certain point in this course there

appear occasional, and then frequent, indications of increased

activity of one or more of the other organs; there is increas-

ing liability to " catch colds," and increasing difficulty in

getting rid of them; and there are signs of the derangement

of the general health and increasing weakness, accompanied

by indications of lung irritation and implication. This may
be followed by a period of rest; there has been a temporary

adjustment between the work to be done and the work

effected; and in common parlance the patient has been

"patched up," if he is under treatment. Then the area of

lung implication spreads, the signs of lung irritation become

more marked and troublesome, the general functions are

greatly deranged, the appetite fails, the body-weight seriously

decreases, hectic is present, and the patient's rest is disturbed.

This also may be followed by a period of rest, a balance

having been effected between the work now required and

that accomplished. And these periods of attack and rest go

on, the attacks increasing and the rests disappearing, until

so much destruction has been effected that the body is no

longer able to resist the disease, and death terminates this

unequal combat.

Whatever condition of man's habits, mode of life, and

surroundings has a tendency to reduce the breathing

capacity is a potential cause of consumption ; and it is an

active cause in its production, unless and until its action is

counteracted or compensated. It is evident that we have

not to deal with the mere temporary or accidental presence

of such conditions, but with those only that have a continu-

ous or permanent character. We may consider these con-

ditions from the point of view of whether their tendency is

expressed by disuse of the lungs or by their forcible com-

pression or injury. The most important place in the former

must be assigned to the rapidly decreasing amount of mus-

cular exertion we require to make in order to supply our-

selves with those things that are necessary for our daily

wants, owing to the increasing facilities for obtaining them

afforded us by means of machinery and railways. This
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lessened demand for muscular exertion to obtain our neces-

saries creates an inability and distaste for exertion to obtain

tbose thing's that are not necessary ; aud, as there is a coq-

sensus of opinion on that point, it comes to be considered

" not the correct thing" to perform any of those acts that

require such exertion. Who carries any thing that he can

have sent, or walks when he can ride? Who does not now
ride in a closed carriage in preference to performing the

journey on horseback? An obvious effect of this change is

to increase the time spent in houses, manufactories, and

offices, and consequently to greatly decrease that spent in

the open air. Not only does man spend much more time in

his habitation, but also those habitations have materially

altered in character. Our sleeping apartments are no longer

open to a thatched roof, our doors and windows are made

to fit more accurately, and for the wide, open fireplace of

our fathers we have substituted the modern grate, which

appears to be kept closed on every possible occasion. In a

word, the resources of civilization have been used to obtain

as much difl'erence as possible between the air in which we

now pass the greater portion of our lives and that we have

to breathe when out of doors. Whatsoever part of the

twenty-four hours is spent in a house is so much time during

which the movement of the lungs is impeded, for while

there we are generally either sitting down or reclining; and

both j)ositions tend to reduce the breathing capacity, the

latter more than the former. Also, as there is little mus-

cular exertion in the house, there is a lessened production

of heat, for which artificial heat is substituted; hence the

great difference between the temperature of the rooms and

that of the external air, the great sensitiveness to a lower

temperature, and the fear of catching cold This fear of cold

leads to active measures being taken to prevent cold air

entering the rooms, and consequently to bad ventilation.

And this hyper-sensitiveness to cold tends either to keep us

indoors during the colder months of the year and on those

days during which the temperature is lower than usual, or

to induce us to so overload the body with clothes when we

do go out that free movement of the lungs is impeded.

The habit of stooping, whether brought about by the shape

of the chaii's (they are admirably adapted for that purpose),

by the habit of assuming a so-called easy position, by mus-

cular disuse and consequent weakness, or by poring over

books from the nursery through the whole course of modern

education, tends to materially reduce the breathing capacity.

Very efficacious in the production of chest reduction is the

universal custom of both sexes to have their clothes made to

exactly fit the body at a period of rest, and thereby effec-

tively preventing any but the most limited movement. Does

not this custom effectually check any tendency to move-

ments that would necessitate more than ordinary, tranquil

breathing? And have we not enforced this habit by penal-

izing its breach as indicating a want of savoirvivref Fash-

ion dictates the size and shape of our clothes, and our bodies

have to and do conform thereto. A beautiful example of

this is seen in the hideous distortion of the lower part of the

chest produced by wearing a corset, that never, never is

tight. The compression thus produced is one of the most

powerful causes of consumption in young girls and women;

and obviously whatever produces either forcible compression

of the chest or direct injury to the lungs is a cause of con-

sumption. And when we look at the position such condi-

tions hold in civilization, at the advances that are being,

made by man's increasing knowledge of the operations of

nature, and his application of that knowledge to his own'

purposes, and at the progressive increase of such tendencies,

then we see that in consumption we have one of the processes-

by which an adjustment is being made between the body

and the work it has to perform under the changing conditions-

of advancing civilization, by the removal of those who have-

a body in excess of that work, and that the survival of the

so-called fittest is thereby effected.^ G. W. Hambleton.

[To be continued.]

HEALTH MATTERS.

Cookery of the Poor.

A FACULTY of social science has, it is stated, been instituted at

the University of Brussels; and Professor Berger, a Belgian

authority in chemistry, has given a course of lectures on alimen-

tary chemistry. In the first of them he came to the academic
conclusion that it was possible to determine with precision the

quantity of nutritive eletnents indispensable for the reparation of

the power of a working-man, and consequently the amount of

money necessary for purchasing this quantity, and that therefore,

when the other primary wants of a working-man were determined

in the same way, the minimum of salary could be fixed with

scientific accuracy. Questions of taste, digestibility, and preju-

dice are, however, ajjt to be ignorecf in calculations of this kind j

so that, although of value as a basis of information, they are far

from having the practical use which their authors ascribe to them.

The knowledge of the housewife and of the cook, and a familiar

acquaintance with the habits and surroundings and tastes of the

laboring classes, are necessary to give reality to such calculations.

An excellent example of what may be done in this way is fur-

nished in the able and interesting chapters on the subject in the
popular little handbook of domestic economy issufd by Messrs.

Cassell & Co., and largely used in board schools, entitled "The
Making of the Home," written by Mrs. Barnett, of St. Jude's,

Whitechapel. The same subject is treated with great technical

knowledge and poiver of sympathetic feeling for the poor in her

chapter on ' Our National Defences," in the joint essays by her-

self and the Rev. S. A. Barnett. in the well-known collection of

essays entitled " Practicable Socialism." The subject is one in

which medical men, skilled as they are in the physiology of food,

and accustomed to deal with the poor both in family life and in'

public iastitutions, might give great aid. That which the work-

ing-classes greatly need is instruction in the art of braising, or

slowly stewing at a low heat, combinations of meat-scraps and of

vegetables. Any thing more toothsome and nutritious than the

vintagers' pot an feu, which, says a correspondent of the British

3Iedical Journal, " I lately tasted in the Medoc during the gath-

ering of the grapes, cannot well be imagined. It was so delicious

that a supply of it was ordered into the chateau for mid-day lunch,

and it was voted by acclamation worthy of a cordon bleu. It was
made with leg of beef, onions, carrots, cabbage, and the like, and

poured smoking into bowls over slices of thin bread. What a
lesson it conveyed to our managers of soup-kitchens, and what a
meal for our harvesters !

"

Schmerz-Freude ("Pain-Joy").

The Berlin correspondent of the Therapeutic Gazette states that

Professor Leyden presented to his class at Charite a young lady

affected with " schmerz-freude." " It is a pity I cannot translate

that name for .you, for ' pain-joy ' would convey no meaning to'

you. The patient, as the professor explained, belonged to that

class of hysterical women who not only experienced no pain dur-

ing an operation, but, on the contrary, had a morbid desire to

' Pritchard, iamarok, Darwin, Spencer.
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have otherwise most piinful operations' perfornied^on theai with-

out an anaesthetic. The patient in question bad, during a paroxy sqi

of hysteria, fractured her lower jaw and injured the facial artery.

The injury proved a most serious one, and necessitated the liga-

tion of the facial and carotid arteries, and finally the removal of

part of the lower jaw. The patient insisted upon having all three

operations performed without an anaesthetic, and told the operator

that she had derived great pleasure from the operation."

Action of Caffeine.

The Paris correspondent of the Boston Medical and Surgical

Journal reports that at the meeting of the Academy of Medicine

in March, Professor Germain See read a paper on the researches

he had undertaken in conjunction with Dr. Lapicque, his chef de

laboratoire, on the action of caffeine on the motor and respiratory

functions in a normal stale and in a state of inanition, the conclu-

sions of which may be summed up as follows : I. Caffeine in small

and repeated doses, about sixty centigrams per day, which may
be prescribed with 'ad vantage to soldiers on the maich, facilitates

muscular work in augmenting the activity, not directly of the

muscle itself, but of the motor nervous system, cerebral as well as

medullary. The consequence of this double action is to diminish

the sensation of eflfort, and to avert fatigue, which constitutes a

nervovis and at the same time a chemical phenomenon. 3. Caffe-

ine prevents breathlessness and palpitations consecutive to effort,

which is of great importance. S. It thus immediately communi-
cates to a man who gives himself up to violent and prolonged

exercise the aid that he require.^. 4. In producing this excitation

of the cerebro-spinal motor system, on which depends the aug-

mentation of the muscular tonicity, the caffeine augments the

waste of the carbon of the organism, and particularly of the

muscles, but it does not restrain the nitrogenous waste. It there-

fore is not, in the strict sense of the word, a means of saving

(moyen d'epargne). 5. A saving action in general can take place

in the higher animals in a complete manner to prevent the in-

jurious effects of fasting, only in a condition impossible to realize;

namely, inaction or immobility, more or less absolute where there

is little expenditure without work. With caffeine, we observe just

the reverse, that is to say, an intense work, which we will obtain

only at the expense of the wear and tear of the organism. The
animal machine can work only in consuming combustible matters,

and it is precisely in promoting this combustion that caffeine per-

mits muscular work even during fasting. 6. Caffeine has not, as

is generally believed, the marvellous property of replacing food

:

it only replaces the general tonic excitation which the ingestion of

food produces, If it be admitted that it is the direct and instan-

taneous action of the aliments which stimulate the stomach and
the nervous system, and that their alimentary value is primarily

nothing, one might substitute one stimulant for another. Caffeine,

far from sparing the reserves, will place a fasting man in a posi-

tion to undertake his work only by attacking these reserves, the

destruction of which it hastens by the excitation of the nervous
system, and, by its medium, that of the muscles. The organism
will then soon use up its nutritive supply, and the caffeine will

not prevent it. It is, nevertheless, of incontestable but temporary
utility for the physical forces.

NOTES AND NEWS.

A NCJMBER of Chicago "lady medicals" are said to have or-

ganized a committee for the purjwse of securing an international

congress of women physicians in 1893.

—One of the latest additions to the University of Pennsylvania
is the establishment of an arcliEeological museum. In addition to

the American specimens, the museum contains a fine collection

of flints, bronze implements, and pottery from Europe, as well as

objects from Asia, Africa, and the South Sea Islands.

—Dr. Eothroek, professor of botany at the University of Penn-
sylvania, is preparing for the establishment of a museum which
promises to be of unusual industrial importance. The new col-

Section, to be called the •' Museum of Economic Botany," will

consist of specimens of all kinds of woods, vegetable fibres, grains

and drugs, arranged so as to illustrate the processes of manufac-

ture from the raw product, and the various uses to which each

material may be put.

—A study of the figures presented in the lb90 edition of George

P. Rowell & Co.'s "American Newspaper Directory" reveals some
interesting facts pertaining to the business of newspaper publish-

ing. This volume, which was issued April 1. and is the acknowl-

edged authority on newspaper statistics, estimates the total num-
ber of papers now published in the United States and Canada at

17,760. Of these, 813 are Canadian publications. This is a net

increase, since last year, of 639 in the United States and 34 in the

Dominion of Canada.

— In the course of some excavations lately made at Ludwigs-

hafen, on the Rhine, the tibia and two teeth of a mammoth, and

the jaw of a stag, were found. The skeleton of another '-ante-

diluvian" animal, Nutttre states, was disco\ered in the limestone

near Oberhildesheim, The researches are being continued.

— According to a French journal, the number of foreign students

now studying in Pans is about 1.000, of whom 739 (107 of them
women) are stud) ing medicine, and 183 law. Literature has 66

(including 9 women), science 60, and pharmacy 33. It is remarka-

ble, says Nature, that Russia furnishes the largest contingent of

ihe foreign medical students, viz., 150; America coming next

with 139. We find no mention of England. The foreign element

is, on the above estimate, about one-tenth of the whole.

—At a meeting of the Societe Chimique de Paris in March a

paper by M. Meslans was presented by M. Moissan. announcing

the isolation of fluoroform (CHFg), the fluorine analogue of chlo-

roform (CHCI3). A brief abstract of this preliminary communi-
cation will be found in tlie Chemiker Zeiiung for March 26.

During the course of the work recently published concerning

propyl and isopropyl fluorides, we learn from Nature, M. Meslans

had occasion to study the action of silver fluoride upon iodoform.

The result of this action was found to vary according to the con-

ditions of experiment, liquid products being obtained under cer-

tain conditions, and gaseous products under others. The end

result, however, was always the production of a gas, which turns

out to be fluoroform. Chloroform, as is well known, is readily

attacked by a warm alcoholic solution of potash, potassium

chloride and potassium formate being produced : CHCI3 + 4K0H
= H . COOK -I- 3KC1 + 3Hj,0. It is interesting to learn that

fluoroform behaves in precisely the same manner, for the gas is

decomposed by either aqueous or alcoholic potash vvith formation

of fluoride and formate of potassium. On being heated to redness

in a glass tube, fluoroform is also decomposed, with production

of gaseous silicon tetrafluoride and a deposit of carbon. The gas

is only very slightly absorbed by water, but it dissolves readily in

chloroform or alcohol. Fluoroform has also been prepared by

substituting chloroform or bromoform for the iodoform used in

the first experiments.

—The superiority of the highways of Europe over those of the

United States is one of the first things which attracts the atten-

tion of the traveller from this country. In Europe the roads are

under the supervision of officials who are thoroughly trained for

their work. In the United States road-engineering is committed

to the control of citizens not particularly interested in this im-

posed task, and with no special training for their duties. The

results are evident. Our public roads are a disgrace to the people.

To assist in remedying this condition of affairs in Ohio, by dis-

seminating information on the subject of roads, and proper ideas

with regard to their construction and management. Case School

of Applied Science, Cleveland, will give, free of charge, instruc-

tion in road-engineering sufficient to qualify a man of ordinary

intelligence to properly locate and manage a highway. The in-

struction will consist of lectures on the following topics: location

and construction of roads; keeping up and repairing roads; ditch-

ing and drainage; road-making machinery; improvement of the

surface of roads, including the use of gravel, brokeii stone, plank,

paving, etc; highway structures, including retaining walls, cul-

verts, bridges, etc. ; cost of earthwork and mechanical structures;

highway administration; and la%vs relating to highways. For

those who desire it, instruction will be given in the use of instru-

ments employed in road-engineering,—the compass, transit, and
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ievel,—and in drawing plats, plans, and profiles. Besides the

instruction given by the professors of Case School^ practising

engineers of wide experience will give lectures on special

topics connected with road-making. The only preparation nee led

for the course of instruction is a common English education, such

as is given in the district schools of Ohio. The lectures will be-

^in the first Monday in February, 1891, and will continue four

weeks. There will bo no charge of any kind made by Case

School.

—There is an ample demand for the increased use of sonp in

India: for at present, after allowing for local manufacture, it may
be said of the people of India that soap is to them an unknown
luxury, the consumption being at the rate of less than a shilling's

worth for every hundred inhabitants a year. The imports of

-soap have, it is true, more than doubled during the last six years,

and the trade is steadily increasing from year to year. It is not

any thing like a large trade even now : for the largest quantity

vet imported, that of the year ending April, 1889, reached only

74,000 hundredweight, the value of which was $511,445. The

bulk of this was from England, (he other European states supply-

ing only a little over 3,000 hundredweight. The soap-factories

at Bo.iibay, Jeypore, and Meerut are doing well, and increasing

their out-turn, and the local demand will most probably now go

on increasing from year to year. The soap manufactured by

these companies is much liked by the natives, and particularly

that variety called " vegetable " soap is in much request. Hin-

doos of the orthodox type would not touch a soap made of tallow

or animal fat, as it is against thp principles of their religion to do

«o. Such men and women in general, therefore, did not use soap

at all. and contented themselves by cleaning their hands with

simple earth, or the soap-nuts of species of Sapindus and the

legume; of Acacia concinna. Since the production of the vegeta-

ble soap, the objection to the introduction of that article in the

native Hindoo household is overcome, and soap is beginning to

replace the primitive clay and vegetatile substances used. About

•8,000 hundredweight of native-made soap is now exported

annually. The imports of soap of all kinds into British India

have been as follows in the last six years : 1883-84, 34 447 hun-

-dredweight; 1884-^5, 38.075: 1885-86, 49,804; 1886-87, 59 016;

1887-88, 6', 139 ; 1888-89,74,073. The imports since this have,

however, been declining Of 500,000 hundredweight of soap

exported from England in 1888, 75,275 hundredweight went to

India.

—The problem whether kangaroos can be acclimatized in

England appears to have been solved at Tring Park by a very

simple process. Hitherto it seems to have been assumed that

the only chance of keeping kangaroos in that climate is to rear

them on the principle which, to use a vulgar colloquialism, is

known as '"coddling.'' They have accordingly been kept

and tended in pens or small enclosures, as we see them in

Regent's Park. At Tring Park, however, according to the

interesting account of Mr. "Walter Rothschild, they have simply

been turned loose in the park and woods, and the experiment

has proved remarkably successful. Fifteen years since, the

late Baron de Rothschild endeavored to breed kangaroos; but

the male and young one were unfortunately poisoned by eating-

laurel,— a danger which English kangaroo-breeders will do

well to note. Of late, however, the experiment has been

renewed with success. They are found, we are told, to breed

freely, and there are now to be seen in Tring Park twenty-

eight or thirty native kangaroos, including the red and black,

species, Bennett's wallaby, the black wallaby, and the larger

macropius. generally known as "the giant kangaroo.'"

—In respect to a statement alleging that the Australian Gov-

ernment had refused to allow M. Pasteur tbe reward of £30.000

offered to the person who should suggest the best plan for the

destruction of the rabbits that infest that colony, M. Pasteur is

reported to have said that this was not so, for the simple rea-

son that he had never sought it, and that, owing to circum-

stances over which he had no control, he could not claim such

a reward. He had sent M. Loir, bis nephew, and another of

liis assistants, to Australia in order to try the experiments

which he had made in his laboratory on a more extended scale.

The assistants returned to France after a few months, discour-

aged. According to M. Pasteur, says the British Medical

Journal, they were not allowed by the commission appointed

by the Australian Government to make any important experi-

ments. This commission permitted the assistants to inoculate

a few rabbits, and the experiments were successful enough to

warrant a further extension of the authorization ; but all sorts,

of delays and adjournments were caused, until the assistants

abandoned all hope of being able to carry out the purpose for

which they had undertaken the voyage to Australia.

—Ten million young whitefish from the government fish-

batchery on Lester River, Minnesota, have been placed in Lake
Superior this spring, and it is intended to place fifteen million

more there at once. About one-fourth of these will probably

survive, maturing in four years, if the illegal work of the net-

fisherman can be prevented.

—At the meeting of the Royal Society of Edinburgh on Feb.

38. Dr. John Berry Haycraft communicated the results of some

recent investigations on voluntary muscular contraction. Dr.

Haycraft' s observations are interesting both to physiologists

and to physicists. Where a muscle is stimulated by an elec-

trical shock, all the fibres of the nerve receive the same stimu-

lus, and all the fibres of the muscle to which the nerve passes

contract together, and in the same way. This is not the case

when a muscle contracts on receiving a natural nerve stimula-

tion, starting either as a result of volition or of reflex action.

Tlie central nervous system seems unable to affect all the fibres

of a muscle, through the numerous neive-fibres passing to it,

in such a manner that they all shall contract exactly in the

same way. The reason for supposing this to be the case is the

fact, observed by the author, that fascicular movements are

always present within a muscle during a voluntary or a reflex

contraction, so that tracings taken from diffe^'ent parts of the

same muscle invariably differ from each other. The experi-

ments were conducted. Nature states, both upon the human
masseter and the gastrocnemius muscle of the frog. These fas-

cicular movements occurring within it, will prevent any muscle

from pulling with perfect steadiness on any lever or other

registering apparatus; and the tracings taken by means of such

apparatus will show oscillatory waves, often very rhythmical

in their appearance. Many observers have concluded from an

examination of these tracings that they indicate that the central

nervous system discharges impulses into the muscle at a rate

corresponding with that of the oscillations observed. Thus

some observers find twenty, others ten, oscillations per second

in the muscle curve, and they consider that the nervous system

discharges into the muscle at these rates. The author finds

that the fascicular movements just described as occurring with-

in the muscle itself account fully for the oscillations seen, the

irregular aperiodic movements of the muscle compounding

themselves with the period of oscillation proper to the register-

ing apparatus itself; for, by varying the instruments used, the

resultant curves may be varied at will, slow oscillations ap-

pearing when using instruments of slow period, quick oscilla-

tions when using instruments of quick period. The author

suggests that these fascicular movements probably account for

the production of the muscle sound, which Helmholtz long ago

pointed out was chiefly an ear-resonance sound. This, of

course, could readily be evoked by any slow aperiodic movement,

and the fascicular movements within the muscle must, at any

rate, assist in producing it. These fascicular movements may,

perhaps, account for the results obtained by Loven with the

capillary electrometer, for it is more probable that he wa
registering the period of his own instrument than that th

muscles were twitching at the slow rate of eight times p

second. If these conclusions are correct, there remains litt

to be said in support of the theory generally accepted, that th

nervous system norccally discharges nerve impulses into th

muscles like shots quickly fired from a revolver. It may b

that this is the case, but the subject requires more extended

investigation before any definite conclusions can be arrived at.
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We have received the prospectus of Barnard College, the

institution founded last year in New York to enable women to

receive collegiate instruction from the profsssors of Columbia

College. The two corporations are distinct ; but Columbia fur-

nishes the teachers for the women's college, and confers the

degrees upon its graduates. The new college was named after

the late President Barnard of Columbia, in gratitude for his

efforts in behalf of the higher education of women. The

pamphlet now befoi'e us contains the requirements for admis-

sion to the Barnard, together with the courses of study during

the freshman and sophomore years. The requirements for

admission consist of the elements of Greek, Latin, and mathe-

matics, with English grammar and composition and some

history and geography. The studies of the fiist two years are

in the same departments, with the addition of chemistry and

botany and the French and German languages. It will be

seen, therefore, that the founders of the new institution are no

innovators, but have adopted the course of study usually pur-

sued by young men. The studies thus far announced seem

rather too largely technical, but probably those of the junior

and senior years will be less so. Several post-graduate courses

are also provided, with opportunity to obtain the degrees of

master of arts, doctor of philosophy, doctor of letters, and doc-

tor of science. On the whole, the programme promises well,

and every friend of humanity will wish the new college God
speed

.

THE MARINE BIOLOGICAL LABOR.iTORY.

The third session (1890) of the Marine Biological Laboratory-

will be held this summer. The corps of instructors consists of Dr.
C. O. Whitman, director, professor of zoology, Clark University^

editor of the Journal of Morphology; Howard Ayers, Ph.D., di

rector of The Lake Laboratory, Milwaukee; E. G. Gardiner.

Ph.D., instructor in zoology, Massachusetts Institute of Technol-
ogy; I. Playfair McMurrich, Ph.D., decent in zoology, Ciai-k

University; J. S Kingsley. Sc.D., professor of zoology, Univer-
sity of Nebraska; H. C Burapus, M.A., fellow in zoology, Clark
University; W. M. Rankin, Ph.D , Princeton College; W. A.
Setchell, B A,, assistant in botany. Harvard University; Takano-
Uyoiche, artist: G. W. Fitz, laboratory assistant.

In addition to the regular courses of instruction in zoology, bot-

any, and microscopical technique, consisting of lectures and lab-

oratory work under the direct and constant supervision of the in-

structors, there will be two or more courses of lectures on special

subjects by members of the staff. One such course of six lectures,

will be given by Dr. McMurrich on the Hydrozoa. Similar

courses on the Crustacea and echinoderms will be given by Pro-

fessor Kingsley and Dr. Rankin. There will also be ten or more
evening lectures on biological subjects of general interest. The
first of these will be given by Dr. Whitman on July 9. Among
those who may contribute these lectures and take part in the dis-

cussions upon them may be mentioned, in addition to the instruc-

tors above named, the following: Professors E. B. Wilson of Bryn
Mawr, C S. Minot of Harvard Medical School, W. T. Sedgwick
of the Massachusetts Institute of Technology, S. F. Clarke of'

AVilliams College; Dr. G. Baur, receotly of Yale University; Dr.

Henry Orr, recently of the Universities of Jena and Princeton;

Dr. C. H. Eigenmanu, recently of the University of Indiana^.

Professor W. A. Locy of Lake Forest University; and William M.

Wheeler of Milwaukee.

The laboratory is located on the coast at Wood's Holl, Mas.sa-

chusetts near the laboratories of the United Slates Fish Commis-
sion. It has already been found necessary to add to it this year

a library, a lecture-roo'u, and six more private laboratories. The
building consists of two stories; the lower for the use of students

receiving instruction, the upper exclusively for investigators.

The laboratory has aquaria supplied with running sea-water.,,

boats, collecting apparatus, and dredges; it will also be supplied

with alcohol and other re agents, glassware, and a limited num-
ber of microtomes and microscopes. By the munificence of

friends the library will be provided henceforth not only with the

ordinary test-books and works of reference, but also with the

more important journ-als of zoology and botany, some of them in

complete series. If the necessary funds can be obtained, the lab-

oratory will also be provided with a steam-launch, and in any

event there will be opportunities for collecting material for study

and investigation.

The laboratory for investigators will be open from June 3 to

Aug. 30. It will be fully equipped with aquaria, glassware, re-

agents, etc., but microscopes and microtomes vvill not be pro-

vided. In this department there are fourteen private laboratories

supplied with aquaria, running water, etc., for the exclusive use

of investigators who are invited to carry on their researches here

free of charge. Those who are prepared to begin original work,,

but require supervision, special suggestions, criticism, or extended;

instruction in technique, may occupv tables in the general labora-

tory for investigators, paying for the privilege a fee of fifty dol-

lars. The number of such tables is limited to ten. Applicants

for them should state precisely what tbey have done in prepara-

tion for original work, and whether they can bring a complete

outfit; viz., microscope, microtome, camera-lucida, etc. Special

attention is invited to the opportunities offered to the holders of

these tables, as it is believed that they are somewhat unusual.

The laboratory for students will be opened on Wednesday, July

9, for regular courses of seven weeks in marine zoology and bot-

any, and microscopical technique. Opportunities will be given

for collecting and preparing material for use in the class-room

and for special lines of study. Iland-lenses, dissecting-instru-

nients, drawing-materials, etc., may be bought at cost in the lab-
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oratory. It is desired that students owning microscopes or micro-

tomes should bring them, and applicants for admission should

stale whether this requirement can be complied with. The fee

for workers in this department is twenty-five dollars, payable in

advance. The number of students will be limited to thirty, and

preference will be given to teachers or others already qualified.

By permission of the director, students may begin their individ-

ual work as early as June 15 without extra charge, but the regu-

lar courses of instruction will not begin before July 9. Applica-

tions for places in either department should be addressed to Miss

A. D. Phillips, secretary, 23 Marlborough Street, Boston.

The Marine Biological Laboratory is intended to continue and

enlarge the work of the laboratory at Annisquam, carried on for

six years by the Woman's Education Association, with the co-

operation of the Boston Society of Natural History. The annual

reports of the trustees, containing an account of its organization

and work, may be obtained from the secretary.

BOOK-EEVIEWS.

Tlie Anatomy of the Frog. By Dr. Alexander Eckee. Tr.

by George Haslam, M.D. Oxford, Clarendon Pr. ; London,

Henry Froude; New York, Macmillan & Co.

This volume is No. H. of the "Translations of Foreign

Biological Memoirs." The first part of Ecker"s "Anatomie des

Frosches" appeared in 1864, and the second part sixteen years

later. This was the groundwork on which Dr. Haslam pre-

pared his •"Anatomy," adding many facts which he deduced

from his own personal investigations, and in general bring-

ing the book up to date by including the results of recent

researches. It may seem- to many rather peculiar that so much
labor should have been expended on the study of the minute

anatomy of so insignificant a creature as the frog; but when it

is remembered that for many reasons the frog has tor years

been studied by scientific men to elucidate intricate physiological

problems, and that to-day no animal is more commonly found

in physiological laboratories than the frog, this peculiarity will

cease to exist. It would be interesting, did our space permit,

to review the intimate relations which the frog has sustained

to important discoveries. Swammerdam, more than two hun-

dred years ago, called attention to the advantages which the

frog possessed as an aid to scientific study. It was from acci-

dentally observing the contractions of the muscles of the

denuded hind-legs of a frog that Galvani was led to abandon

all other occupations and investigate the phenomena which

were the basis of Galvanism.

Our knowledge of the capillary circulation of the blood rests

upon Leeuwenhoek's observations of the web of the foot of this

animal, and the gills and tail of its tadpole; and to-day the

frog affords almost the only material for the investigation of

the excitability of nerve and its associated electromotive

changes. Histology is also deeply indebted to the frog for its

present status. The structure of nerve-fibres, their origins and

terminations, and the structure of muscular fibres, have all

been studied more in the frog than in any other creature. These

and many more reasons might be given in justification of

devoting so much time and labor to the preparation of a book of

such size on such a restricted subject. As a book of reference,

the volume is invaluable to every biological student. It is

very complete in all its parts, besides being admirably printed

and illustrated. Taken as a whole, it might well serve as a

model to all publishers. The paper and the type are especially

worthy of commendation.

Practical Electricity in Medicine and Surgery. By G. A. Liebig,

Jun., Ph.D., and George H. RoHfi, M.D. Philadelphia

and Loudon, F. A. Davis. 8°. $3.

Electricity is becoming more and more each day an impor-

tant adjunct to both the physician and the surgeon in their

battle with disease. Whereas a few years ago no one but a

specialist was expected to know any thing about the practical

application of electricity in medicine, to-day many physicians

in general practice, and laying no claim to being specialists.

have in their offices the appliances necessary for the treatment

of disease by electricity. Drs. Liebig and Rohe have therefore^

in issuing this book, supplied a guide in a comparatively new
field, to those who have up to this time failed to find in the

literature of the subject all that was necessary to enable 'them

intelligently to make a practical use of so important an agent

as electricity.

This volume is divided into three parts. In Part I. the vari-

ous forms of electrical and magnetic apparatus are described

which are likely to be of use to the physician, together witbi

the best arrangements of cells for any given work, the con-

struction and use of galvanometers, the theory of the chemical

action taking place in the storage-cell, and the best methods of

caring for batteries. The electric motor, the telephone, and

the phonograph are also here described. Part II. describes the-

effects of electric current upon the body in health and disease,.

Part III. treats of the application of electricity to the treat-

ment of disease.

The work is a most valuable contribution to the elucidatioifc

of a most intricate subject, and coming just at this time,

when there is such a general interest in the manifold applica

tions of electricity, must receive a cordial welcome not only from

members of the medical profession, but also from scientists,

generally.

Notes on American Schools and Training Colleges. By J. G.

Fitch. New York, Macmillan & Co. 16°. 60 cents.

This little book, reprinted from a report to the English Edu-

cation Department, contains the observations made by the

author after a visit to the schools of this country. Mr. Fitch's

opinion of American public schools is in the main very favor-

able; and the criticisms he makes on particular points,

together with his occasional comparisons between our schools

and the English, ought to be useful to American educators.

The chief excellence that he notes in our school system is the

enthusiasm shown, not only by teachers, but by the public as

well; while the chief defect, in his opinion, is the excessive

minuteness with which the lessons and the mode of teaching

them are prescribed, so that nothing is left to the spontaneity

and originality of the teacher. He dwells upon this topic at

considerable length, remarking that "text-books and certain

accepted formulas appeared to dominate the work of the classes

too much," and adding that English teachers would find such

minute regulations an intolerable restraint. He maintains at

the same time that the English elementary schools give as good

an education as those of this country. With regard to training-

colleges, or, as we call them, normal schools. Mr. Fitch thinks

we are as yet but poorly equipped, the number of such institu-

tions being far too small for the work requited. He notes, how-

ever, that certain other modes of training supply to som&

extent the place of normaj^schools ; and he dwells with special

interest on the teachers' associations and leading-circles,^

which he regards as admirable features of our educational sys-

tem. As he came here to study the public schools, he has very

little to say about the colleges and universities, what he does

say relating almost exclusively to the worthlessness in general

of American college degrees, — a matter that has been much
discussed among ourselves, and as to which the author's

remarks are not a whit too strong. W^e commend the book to

the notice of American educators.

Practical Electrics: A Universal Handy-Book on Eve) yday Elec-

trical Matters. New Y'ork and London, Spon. 8'. 75

cents.

This practical volume is a reproduction of a series of papers

on electrical subjects which originally appeared in the third

series of "Workshop Receipts." It is intended mainly for

that large and rapidly growing class of scientific amateurs

and conscientious artisans who, throush inclination or neces-

sity, are led into the field of electrical practice without having

time or opportunity to make a thorough study of the subject.

In other words, it contains a fund of information of an

eminently useful and practical character, though not what
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may be looked for in more complete treatises op the ^feject.

To those having electric bells, telephones, or electric ^SBfin
their houses, and who are not practical electricians, the volume
%vill be found a convenient reference-book, containing many
Valuable suggestions.

Among the subjects discussed in the book are electrical con-

nections, alarms, batteries, bells, carbons; induction, inten-

sity, and resistance coils; dynamo-electric machinery; fire

risks; electrical measurements; microphones; electric motors;

phonographs; photophones; accumulators; and telephones. A
sufficient number of illustrations are introduced to make clear

«very point touched upon.

AMONG THE PUBLISHERS.

A NEW book by Dr. J. G. Fitch, entitled "Notes on American
Schools and Training Colleges," has been issued recently by the

Macraillans. The well-kno-vn "Lectures on Teaching," by the
same author, h^s passed through many editions, having leen
adopted for use by the Teachers" Reading Circles throughout the

•country.

— Ward. Lock, & Co. will publish early in May Lane's " Man-
ners and Customs of the Modern Egyptians.''

—The J. B. Lippincott Company have in press "Economic
Basis of Protection," by Professor Simon N. Patten of the Uni-
versity of Pennsylvania.

—Maomillan & Co. will publish at once a timely book on the

silver question, to be entitled "Silver in Europe," by S. Dana
Horton, a delegate of the United States to the International Mon-
etary Conference held in Europe in 1878 and 1881.

^D. C. Heath & Co. of Boston i-sued last week "Deutsche
Literaturgeschichte," Vol. I., by Professor Carla Wenckebach of

Wellesley College. The purpose of this work, which is to be in
three volumes, is to offer students a history, in the German lan-

guage, of the growth of German literature.

—Pictures of fifteen representative houses built through the
agency of building and loan a.ssociations will appear in W. A.
Linn's article in the May Scribner, with the story of how each
one was built told by the owner. Brooklyn, Rochester, Pitts-

burgh, Reading (Penn.). Cincinnati, St. Paul, New Orleans, and
San Francisco are among the cities represented.

—De Wolfe, Fiske, & Co. have published '• Lake Champlain
and its Shores," by W. H. H. Mtirray, a narrative of the tradi-

tions and history of Lake Champlain, with a description of

yachting, camping, and fishing. Mr. Murray's chapter on the
great national park is included in the volume.

—Professors Lewis M. Haupt and Edmund J. James, of the
University of Pennsylvania, have just'iEompleted a monograph on
"Canals and their Economic Relation to Transportation." The
formei- deals with the technical side of the question, while the
latter discusses its economic aspects.

—Clarence Deming has found, in the manuscript diary of Wil-
liam Brisbane of South Carolina, some pen-pictures of the First

Napoleon, as he appeared to Mr. Brisband when he visited Paris
in 1804. The most interesting of these, describing the coronation
procession, the presentation of colors on the Champ de Mars, etc.,

will be published in Scribner's for May.

—TJie Annals of Oynceci'logy, formerly published in Boston,

has been enlarged and a new department added, the name being
changed to Annals of Gyncecology and Pcediatry. The latter de-

partment is under the elitorship of Dr. Louis Scarr of Philadel-

phia, formerly professor of diseases of children at the University
of Pennsylvania. The journal appeals with more (ban ordinary
interest to the mass of the profession, in that it deals exclusively
with the diseases of women and children. It is now published
by the University of Pennsylvania Press.

— The leading article in Garden and Forest for last week is

dedicated to the memory of Dr. George Thurber, in whose recent

death America has lost her most accomplished horticultural

writer. Professor Beal, in the same number, writes of the methods
of botanical study; Mr. Sereno Watson describes a new amaryllis,

which is also figured ; Secretary Williams discusses the best grapes
for home use; and much timely horticultural matter is given, in-

cluding a description of the Easter flowers in New York. Besides

the plant portrait, there is a view of The Parlerre, Fontainebleau,

with explanatory text.

—In the article on Millet in Scribner's for May, T. H. Bartlett

tells of the meetings in Millet's house in Barbizon of " the most
illustrious company of artists that ever sat around a table to-

gether,"—Corot, Uaumier, Barve, Rousseiu, and Diaz. The fol-

lowing anecdote is related: ' At all these gatherings, when Diaz
was present, there was an accustomed break in the ceremony.
He had a wooden leg, and haieJ, above all things, talk on art;

and whenever the moment of exhausted patience came, he would
pound the table with his hands, imitate a trumpet with his mouth,
bring the end of his stump up against the under side of the table

with a fearful thump, and cry out like a v.ild man, • Thunder of

all the Gods, give us peace! Can't you content yourself by
making art all day without gabbling about it all night? Close

up!' For each and every one he had some special designation:

of Rousseau, whenever he began to speak, • Oh, there! Rousseau
is going to unscrew his chair.' When his own opinion was
sought, be would always reply, ' Oh, yes ! oh, yes !

' no matter

what the question was or subject discussed. As they oid not
' close up,' Diaz would get up and leave in high indignation, hear-

ing as he passed out of the room this comforting assurance,
' Blessed is the door that hides you.'"

—The opening article of The Chautaiiquan for May is by the

English historian, Edward A. Freeman, and is the first of a two
part paper on "The Making of Ital) ;

' James A. Harrison, LL D ,

of Washington and Lee Univei-sity, takes " The Archaeological

Club in Italy " through the period of the renaissance in architec-

ture and sculpture; Bella H. Stillman continues her studifs of

" Life in Modern Italy;" Professor Adolfo Bartoli contributes a

paper on " Italian Literature; " Professor Henry A. Beers of Yale

University takes for his theme Browning's drama of " King Vic-

tor and King Charles; "' Principal James Donaldson, LL. D. , of the

University of St. Andrews, Scotland, writes on " Roman Morals;"

the " Map Quiz " this month is on the present Kragdom of Italy;

Albert Shaw, Ph.D , contributes a study of "The Servian King-
dom; ' some facts about color-blindness will be found in the arti-

cle by Professor Edward L. Nichols of Cornell University,; Ara
bella B. Buckley considers the moral teachings of science; John
R. Spears writes of " The American Navy;" a sketch of the life

of Salmon P. Chase is given by his private secretary, E j);ene L.

Didier; " AVoman's Work in Archasology " is a translation from
the Deutsche Rundschau; Thomas Bertrand Bronson of Michigan

Military Academy gives the status of the present political parties

in Germany; an interesting paper on " The Literature of the

Irish," by John Hull, follows; and J. W. Hamilton, D.D., asks

and answers some questions about the faith-cure.

—The long-promised article by Henry George appears in

the April ISIew Review. The same number contains a timely

paper on "The Fall of Prince Bismarck."

^E & F. N. Spon have just published "A Practical Treatise

on the Manufacture of Vinegar and Acetates, Cider and Fruit-

Wines," edited from various sources by William T. Brannt.

It is an octavo volume of 479 pages, illustrated by 79 engrav-

ings. Besides the subjects mentioned in the title, it treats of

the preservation of fruits and vegetables by canning and evapo-

ration; the preparation of fruit-butters, jellies, marmalad'es,

catchups, pickles, mustards, etc.

—In llie Ladies' Home Journal for April, ' 'How to Act before

the Camera" is told by A. Bogardus, the pioneer of New York
photographers; Henry Ward Beecher's love for gems and rare

stones is told by himself in several unpublished letters; and

Mrs. Moses P. Handy has a timely article on "How to Move
Easily and Well."

—Messrs. Ginn & Co. announce to be published next month
"The Nine Worlds: Stories from Norse Mythology," by Mary E.
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Publications received at Editor's Office,

April 7-12,

Caspar's Directory of the American Book, News and
Stationery Trade. 2 vols. Milwaukee, Wis. C.
N.Caspar. 1434 p. 8° S12.

EiMER, G. H. Organic Evolution as the Result of
the Inheritance of Acquired Characters accord-
ing to the Laws of Organic Growth. Tr. by J. T.
Cunningham. London and New York, Macmil-
lan. 435 p. 8". S3.25.

EiTCH, J. G. Notes on American Schools and Train-
ing Colleges. London and New York, Macmillan.
Via p. 16°. 60 cents.

Kimball, A. L. The Physical Properties of Gases.
Boston and New York, Houghton, Mifftin, & Co.
238 p 12°. $1.25.

XuBBOCK, J. Scientific Lectures. 2d ed. London
and New York, Macmillan. 228 p. 8° Sf2.50.

New Hampshire State Board of Health, Ei^ihth An-
nual Report of the. for the Eighteen Months end-
ing Oct 31, 1889. Manchester, State. 366 p. B".

Slingo, W., and Brooker, A. Electrical Engineer-
ing. London and New York, Longmans, Green, &
Co. 631 p. 12°. $3.50

ZoE. A Biological Journal. Vol. I. No. 1. March,
1890. m. San Francisco, Zoe Publ. Co. 32 p.
8". $2 per year.

Longmans, Green & Co.'s

NEW BOOKS.

ELECTRICAfENGINEERING.
FOR ELECTRIC LIGHT ARTISANS AND STUDENTS.

By W. Slingo and A, Brooker, of the Tele-
graphists' School of Science, London.

Or. 8vo, Cloth, w th 307 Illustrations, pp. vlii.-63 1. $3.50.

"This book is designed to embrace the require-
ments not only of those actually employed in the
electric Lighting industry, but also of those who, while
having little or no electrical knowledge, have under
their supervision various kinds of electrical ma-
-chinery. The work should therefore prove of ser-
vice to such men as marine and railway engineers,
naval officers, and managers of mines and factories."

THE ELEMENTS OF LABORATORY

WORK.
A Course of Natural Science.

By A. G. Earl, M.A., F.C.S., Science Mas-
ter at Tunbridge School.

With 57 Dias^rams and Numerous Exercises and Questions

Pp. xii.-179, Crown 8vo, $1,40 (net),

A NATURALIST AMONG THE HEAD-

HUNTERS.
By C. M. Woodford, F.R.G.S., etc.

Being an account of Three Visits to the Sol-

omon Islands in the Years 1886,

1887, and 1888.

With 1 6 full-page Illustrations and 3 Maps. Crown 8vo $2,75

"Well worth reading, inasmuch as it gives us
much to be found nowhere else, and its value is

greatly increased by the various engravings it con-
tains, reproductions of photographs taken by the &n-
th.or.''^London Literary World.

TRAVELS IN THE ATLAS AND

SOUTHERN MOROCCO:
A Narrative of Exploration. By Joseph
Thomson, F.R.G.S., Author of "Through

Masai-Laud."
With 68 Illustrations of Life and Scenery in Morocco, together

with 6 Maps. Crown 8vo, cloth, 504 pp., $3,00.

*'To recommend it is a duty as well as a pleasure.''

THE SKIPPER IN ARCTIc'sEASr
By W. J. Clutterbuck, one of the Authors
of * 'Three in Norway," "B. C. 1887," etc.

With Map and 39 Illustrations (19 Full-page). Crown 8vo,

277 pages, $2,25.

"It departs from the regular style of books on
travel and is full of wit; and the author describes
the ludicrous side of everything he sees. Its descrip-
tion of everything pertaining to this little-known
region is unique, aud ';he interest of the reader never
flags from beginning to end."

—

Portland Advertiser.

Fo) sale by all booksellers,
by the publishers.

Sent on receipt of

LONGMANS, GREEN & CO.,
15 East Sixteenth Street, New York,

SCIENCE.
SECOND EDITION.

NATURALI^.TIG PHOTOGRAPHY
FOR STOJDEINTS OF THF ART.

313 pages 8vo., cloth, $2.00, postage prepaid
" This book contains a greater amount of inform a

tion on the artistic elements to be considered in
photography than any that we know ot.^""—Scientific
American. Descriptive circulars on application to

E. & F. N. SPON, 12 Cortlandt St.. New York.

The Riverside Science

Series.
A series of books setting forth, with thorough

accuracy but in popular style, the accom-

plished facts of science.

Vol. I. A Century of Electricity.

By T. C. Mendenhall, Superintendent of the

United States Coast Survey. New Edition,

with an additional Chapter and a new

Preface. Illustrated. 16mo, $1.25.

Vol. II. The Physical Properties of

Gases.

By A. L. Kimball, of Johns Hopkins Uni-

versity. 16mo, $1.25.

*^* Fm" sale by all Bookse'lers. Sent by mail,

post-paid, on receipt ofpria by the Publishers,

HOUGHTON, MIFFLIN & GO., Boston.

II east SKVENTEENTH street, new YORK.

HE.4VE1V A1V» HELL,. By Eman-
uel SwEDBNBORG. 416 pages, paper cover.

Mailed pre-paid for 14 Cents in stamps by
the American Swedenborg Printing and Pub-
lishing Society, 20 Cooper Union, N. Y. City.

BOOKS
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rare and scarce books offered foi

sale. Send for books tried to ob
tain elsewhere without success,

American, British, German and French Books. Cat
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C. N. CASPAR, Book Emporium, 437 E. W. St., Milwaukee
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Macmillan & ^s New Books.

PUBLISHED THIS DAY:

ORGANIC EVOLUTION
AS THE RESULT OF THE

Inheritance of Acquired Gharacters
ACCORDING TO THE

Laws of Organic Growth.
By Dr. G. H. THEODOR EIMER. Translated by J.

T. Cunningham, M.A , P.R.S.E. 8vo, $3.25.

Now Ready, with 200 Illustrations, ftvo, $4.50.

THE DEVELOPMENT AND CHARACTER OF

GOTHIC ARCHITECTURE.
By CHARLES HERBERT MOORE. With 200 Illus-

trations. 8vo, $4.50.
' It is without question the most noteworthy work

upon architecture yet written in America, as well as
one of the foremost contributions to the literature

of the subject which has appeared in any country.
The illustrations, nearly 200 in number, are most ex-

cellent in character, and aid materially in the eluci-

dation of the text. Mr. Moore's book is an honor to

American scholarship and investigation, and de-

serves the widest circulation among readers who
possess any interest in what he succeeds in making
a most interesting subject."—^Bos^ort Advertiser.

MAGMILLAN &~G0., Publishers,
1 12 Fourth Ave., New York.

A TEMPORARY BINDER
for Science is now ready, and will be mailed

postpaid on receipt of price.

Half Morocco - 75 cents.

This binder is strong, durable and

elegant, has gilt side-title, and allows

the opening of the pages perfectly

flat Any number can be taken out

or replaced without disturbing the

others, and the papers are not muti-

lated for subsequent permanent bind

ing. Filed in this binder. Science is

always convenient for reference.

N. D. C. HODGES,
47 Lafayette Place, New York.

yUST PUBLISHED.

POPULAR MANUAL OF VISIBLE SPEECH AND
VOCAL PHYSIOLOGY.

For u'e in Colleges and Normal Schools. Price 50 cents.

Sent free bv post by
N. D. C. HODGES, 47 Lafayette Place, New York

SCRIBNER & WELFORD'S NEW BOOKS.
The Contemporary Science Series.

Edited by Havelock Ellis. Most of the volumes will be illustrated, containing between

300 and 400 pp. Others to follow at short intervals. Crown 8vo, cloth, $1.25 per vol.

" The Contemporary Science Series " will bring within general reach the best that is

known and thought in all departments of modern scientifio research. All the questions of

modern life—the various social and politico-economical problems of to-day, the most re-

cent researches in the knowledge of man, the past and present experiences of the race, and

the nature of its environment—will be frankly investigated and clearly presented.

NOW READY:
The Evolution of Sex.
By Prof. Patrick Gbddes and J. Arthur

Thomson.
With 104 Illustrations and 332 pp.

"A work which, for range and grasp, mastery of
material, originality and incisiveness of style and
treatment, is not readily to be matched in the long
list of modern books designed more or less to popu-
larize science."

—

Scottish Leader.

Physiognomy and Expression.
By P. Mantegazza. Illustrated.

The Village Community in Britain
By G. L. GoMME. Numerous Illustrations.

Electricity in Modern Life.

By G. W. DE Tdnzelmann. With 88 Illus-

trations.
• The work is well illustrated, and on the whole it

would be hard to suggest how it could be bettered
as a brief popular exposition of its subject.'^—5cois-

The Origin of the Aryans.
By Dr. Isaac Taylor. With numerous Il-

lustrations.

Evolution and Disease.
By J. Bland Sutton. 130 Illustrations.

The following Writers, among others, are preparing Volumes for this Series: Prof. E.

D. Cope, Prof. G. F. Fitzgerald, Prof. J. Geikie, G. L. Gomme, E. C. K. Gonner, Prof. J.

Jastrow (Wisconsin), E. Sidney Hartland, Prof. C. H. Herford, J. Bland Sutton, Dr. C.

Mercier, Sidney Webb, Dr. Sims Woodhead, Dr. C. M. Woodward (St. Louis, Mo.), etc.

*j.* The above books sent upon receipt of advertised price.

SCRIBNER & WELFORD, 743-745 Broadway, N. Y.
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Litchfield. This book tells in a simple way the story of the

old Norse gods, and is calculated to awaken an interest in

the religion of our Teutonic ancestors. It is based chiefly upon
the Eddas. The introductory chapter gives a clear idea of the

relative position of the "Nine Worlds" of the mythology, and
tells in a few words the relation of the gods and giants to ob-

jects in nature. The book is suited to children of any age, and
will possess equal interest for general readers.

—Longmans, Green, & Co. will shortly publish, both in

London and New York, "The House of the Wolf," a

romance by Stanley J. Weyman. It tells the perils and
bravery of three young brothers in the fortnight before and
after the massacre of St. Bartholomevt's Day.

— Messrs. Ginn & Co. announce to be ready in May or June
"Elements of the Calculus: Method of Bates," by A. 8.

Hardy, professor of mathematics in Dartmouth College. This
text-book is based upon the method of rates. The object of the
differential calculus is the measurement and comparison of rates
of cliange when the change is not uniform. Whether a quantity
is or is not changing uniformly, however, its rate at any
instant is determined es?entially in the same manner: viz., by
letting it change at the rate it had at the instant in question,

and observing what this change is. It is this change which
the calculus enables us to determine, however complicated the
law of variation maybe. From the author's experience in pre-

senting the calculus to beginners, the method of rates gives the
student a more intelligent, that is. a less mechanical, grasp of

the problems within its scope than any other. No comparison
has been made between this method aod those of limits and of

infinitesimals. This larger view of the calculus is for special or

advanced students, for which this work is not intended ; the

space and time which would be required by such general com-
parison being devoted to the applications of the method
adopted.

—The February number (No. 4.5) of the Riverside Literature

Series (published quarterly during the school year 1888-90 at

1.5 cents a single number, by Houghton, MifHin, & Co., Boston)
contains "The Lays of Ancient Bome, " by Thomas Babington
Macaulay, with the author's introductions and historical notes.

The old Latin literature of the Romans had entirely disap-

peared, and the stories and legends about the early history of

Rome were incorporated into the writings of the later historians

without any written authority for them. These "Lays of

Ancient Rome" were writtn by Macaulay as an atteuipt to

show how these legends and stories about the early history of

Rome would have been sung by the old ballad-mongers, as they
wandered from village to village, and repeated to an eager
crowd of listeners these old songs which all knew so well and
yet always loved to hear. The lays have always been liked

by children on account of their life, movement, and romantic
incidents, and in this new form the publishers hope that they
will gain a still greater and more widespread popularity.

—Tlie University of Pennsylvania has published a translation

of "The Federal Constitution of Switzerland," by Professor
Edmund J. James. The Constitution of Germany had previ-

ously been.issued in the same series, so that American political

students now have the means of comparing those two important
federal governments with our own. The principal difference

between the Swiss Constitution and ours is in the executive
authority, which in Switzerland is vested in a Federal Council
of seven members chosen by the two houses of the national
legislature. All executive orders are issued in the name of the
council, and, though there is a president of the council, he is

nothing but a moderator, with no more authority or dignity
than any other member. The present Constitution went into

effect in May, 1874, and gives to the central government much
greater authority than it had before. Nevertheless, there are
strong local and democratic elements in ihe government still,

as a perusal of this pamphlet will show.

—Professor John Fiske will open The Popular Science Monthly
for May with an account of the life of Edward L. Youmans,

including the story of his association with Herbert Spencer.
Professor Fiske was a warm friend of the late Professor You-
mans, and describes his fruitful labors in popularizing science
and the evolution philosophy in America with sympathetic
appreciation. Herbert Spencer has decided to publish the-

opening chapters of one of the uncompleted parts of his system
of philosophy, dealing with morality. Three of these chapters,
treating respectively of "Animal Ethics," "Sub-human Jus-
tice," and "Human Justice," will be printed in the same
number under the general title "On Justice." "Sumptuary
Laws and their Social Influence" will be discussed Iby Dr.
William A. Hammond. Dr. Hammond shows the absurd fail-

ures of laws against fine dress, costly food, and smoking, in

Rome, France, Turkey, and England, and against the selling-

and drinking of alcoholic liquors in some of the United States.

A careful comparison of secondary school programmes, French
and American, will also appear in the May number. The
author, Mr. George W. Beaman, maintains, that, if our high
and preparatory schools are to compare well with those of

France, the pupils must not only do more work, but they
must also work on more distinctly specialized lines.

LETTERS TO THE EDITOR.

Anemometry.

It is generally known that quite recently there have been
two independent series of investigations of the relation of cup
motion in the Robinson anemometer to wind travel,—the one
in England, with an arm twenty-nine feet long, upon which
the anemometer was whirled in the open air; and the other in

this country, with arms of twenty-eight and thirty-five feet

and used in a large closed court. It has been charged that the
experiments in this country were- modelled after those io

England; but this is not the fact, for the experiments in

Washington were nearly completed before a word had come
over regarding the otliers. A good proof of this is found in

the fact that Professor Marvin was so successful in refining^

the apparatus and in using electrical contacts, that it required

only a few hours to show that no experiments of value could

be tried in the open air, while this has teen learned in England
only after many months. In the January number of the

Quarierly Journal of the Royal Meteorological Society there has;

appeared a second series of experiments tried in England,
which are quite interesting and in many respects novel.

The earlier results showed that at low velocities there were
very great irregularities, though these practically disappeared

at fifteen miles per hour. In the open air the free wind would
undoubtedly equal a slow motion of the whirler; and as has
been shown, under these conditions, the factor would be made
twenty-five per cent too small. If we add to this the effect of

irregularities from whirls in the air and in the experiments,

nearly all the difficulty would be accounted for.

To account for tliese irregularities, it has been suggested that

in the open air the more or less intermittent action of the wind
would tend to continually accelerate or retard the cups; and,

since they have a momentum, this would tend to carry them
faster than the wind during the retard, so that there would be

a gain in the total movement recorded by the cups over the

motion of the whirler and the free wind. This view loses

sight of the very important consideration that during a rising

wind the cups would lag behind, and presumably just the

amount of the acceleraton during a falling wind. This point

could only be settled by experiment, and the following facts

seem to show that this supposed effect is either inappreciable

or just the contrary to what is desired.

1. The weight of a very light set of cups was increased four-

fold, and in the open air there was no change in the result.

2. Two sets of cups, which were exactly alike except that

one was eight times as heavy as the other, were compared side-

by side. It was found that in light winds the lighter cups

gave two to four per cent more wind, and that they were
alike in higher winds.

3. Professor Marvin increased the moment of inertia two to
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three times in a set of cups, and found that the lighter gave

more than ten per cent more wind at five miles per hour, while

there vpas no difference between the light and heavy cups in

higher veinds.

4. In the more recent trials in England, an anemometer was
placed, with its axis horizontal, on the arm of a whirler, and
the whirler rotated once and then suddenly stopped: the ane-

mometer cups (supposedly from their momentum) continued to

revolve. This experiment was certainly most remarkable. It

is a little difficult to see what other result was to be expected.

If any thing was to be learned, it could only be by stopping

the cups at exactly the moment the whirler was stopped. This

certainly does not elucidate in any way whatsoever the sup-

posed inertia effect in an intermittent wind.

5. The crucial test in the English trials was made when the

whirler was given an intermittent motion or one simulating a

natural wind. The anemometer was placed on the end of the

arm, and the velocity of the whirler was changed quite

rapidly, ranging back and forth between forty and ten miles per

hour,—a far greater fluctuation than can occur in the free air.

Here, then, above all things else, we ought to get an inertia

effect; but it was found that there was no difference in the

record of the anemometer between the uniform and intermit-

tent motion. The evidence seems to be overwhelming that the

supposed momentum or inertia effect is purely imaginary.

We cannot sympathize with the feeling aroused in England
by these experiments ; namely, that the Eobinson anemometer
is untrustworthy. Undoubtedly the Kew instrument, with its

12-inch cups and 24-inch arms, is exceedingly clumsy, and
should be discarded as soon as possible; but the experiments in

this country have shown that with 4-inoh cups and 6.72-inch

arms the results are all that could be asked near ten miles per

hour, and during about eighty per cent of our winds. It has

also been demonstrated that an anemometer can be constructed

which will give very good results over a large range of wind
velocity. It is very certain that the Robinson anemometer is

far ahead of any instrument that requires a vane. In the

English trials a vane anemometer or air-meter gave much more

uniform results than any other instrument in the open air, but
this was simply because the effect of the natural wind would
be almost exactly counterbalanced on opposite sides of the
whirl. In portions of the whirl where the wind vpould tend
to accelerate the motion, the much more rapid whirler motion
would tend to keep the vane normal to the arm ; and, even if

the vane had any influence, it would tend to turn the anemom-
eter at an angle with the arm in such a way as to make it lose

the proper speed which it would have in its normal position.

It seems probable that the anemometer problem has nearly
reached its solution. What are now needed most of all are

experiments with an anemometer, as light as practicable, and
which will present a slightly greater proportional resistance to

the higher winds than to the lighter, and possibly cause fewer
whirls around the cups. H. A. Hazen.

WashiDgton, April 11.

Supposed Aboriginal Fish-Weirs in Naaman's Creek, near

Claymont, Del.

The copy of my letter published by the Rev. Mr. Peet in Vol.

XII. of the American Antiquarian, March, 1890, No. 2, is correct

in some respects, and incorrect in others. So far, Mr. Peet has
failed to prove that I ever used the word " pile dwellings," or

"river-dwellings." My denial is quite as good as his assertion

in this respect, until the original letter be produced, and proven

to be mine. I have already given a true version of this letter in

a former communication to Science, and sufficient reasons for the

use of the terms "pile-structures." '• pile-ends " or "log-ends,"

and ''stations." They are sutBciently clear explanations for any
one to understand without danger of an erroneous impression.

No repetition of this explanation is therefore necessary. I call

Mr. Peet's particular attention to this assertion.

In the reproduction of my letter, published on p. 118, Ameri-
can Antiquarian, March, 1890, I desire to correct the following

error: " The numerous suggestions that the pile-structures were
fish- weirs is untenable," should read "the numerous suggestions

that the pile-structures were fish-weirs is tenable;" and if my
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A New Method of Treating Disease.

HOSPITAL REMEDIES.
What are they ? There is a new departure in

the treatment of disease. It consists in the

collection of the specifics used by noted special-

ists of Europe and America, and bringing them
within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indigestion, stomach and liver troubles only,
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other physicians celebrated for curing catarrh

was procured, and so on till these incompaiable
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bility.
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letter in Mr. Feet's possession gives any other senfe, it has been

tampered with by some one desiring to make mischief. The re-

marks that I make at the end of this letter (written several years

ago, and now for the first time pubhshed by Mr. Peet) show
that I was opposed to theorizing upon the subject, and used the

term "pile-structures" throughout the letter. Reasons for use

of these terms, let me repeat, have been referred to, as above

stated. In regard to the quotations from the Peabody Museum"

INDUSTRIAL NOTES.
Automatic OH-burning Steam-Engine for Electric Lighting.
The compact electric-lighting plant shown in the illustration

has been found to work satisfactorily in places where a com-
paratively small number of lights are required, and where the
expense of operation must be reduced to a minimum. One such
plant has been for some months furnishing light in a church at

' Fitchburg, Mass. Power is furnished by a Shipman automatic

A COMPACT ELECTRIC-LIGHTING PLANT.

reports, I have to say that its editor was perfectly free to express
his opinions upon the subject, whether he accepted my fish-weir

theory or not. So far, I have not yet made any definite report

upon the subject, from lack of time to work the material up.

There is no manuscrijit in the hands of the Peabody Museum,
upon pile dwellings or river- dwellings in North America, await-
ing publication, as has been asserted. Hilboene T. Ceesson.

PMladelpbia, AprU 11.

oil-burning engine, which was illustrated and describedjin

these columns about a year ago. The dynamo furnishes current

for fifteen 32-candle-power incandescent lamps, six 25-candle-

power lamps, and five 16-candle-power lamps. The fuel being

oil, supplied automatically as required, and the water-supply,

steam-pressure, and speed being automatically regulated, the

plant requires scarcely any attention other than to start and
stop it, and is said to give entire satisfaction.

Purification of air by ventilation has never been
satisfactory, but rather a delusion and a snare, es-
pecially to teachers who have been defrauded by its
pretentions and not benefited by its accomplish-
ments. Mature people can point to no efficient,
successful ventilation. Every system in the last
twenty-five years has been tried or is being tried,
but to no satisfactory purpose. The cry for purifi-
cation in school-rooms and other public institutions
throughout the country is more heart-rending than
ever before. Ventilation is abortive. Disinfection
alone can b9 relied upon as a means of purification.
The Sherman "King" Vaporizer is the only known
device that is warranted to absolutely accomplish
this. They are used in hundreds of school auditori-
ums and other public institutions in Boston, Spring-
field, Holyoke, Worcester, Chicopee, Hartford, and
other places, as well as in innumerable private
dwellings and everywhere with the most gratifying
results. They never fail to purify everyplace where
they are located. This wonderful purifier is contin-
uous, requiring but a moment^s care once in from
two to three months. The cost of supporting it is so
trifiing as not to need consideration. It is inexpen-
sive, agreeable, compact, absolute and interesting.
Names of prominent officials in any of the above
places will be furnished, to facilitate direct inquiry,
if desired. Testimony to all above taata—absolufehj
convmci7i(/—furnished by agent for New England at
45Kilby St.. Boston, Sherman "King" Vaporizer Co.

If you have .flOO, |1,000 or $1,000,000
for which you are seeking for a profitable
investment, write to James W. Greene,
West Superior, Wis.

Inquiry costs nothing. Reference by per-
mission to The Editor of Science.

CATARRH.
Catarrhal Deafness—Hay Fever.

A NEW HOME TREATMENT.

Sufferers are not generally aware that these
diseases are contagious, or that they are due to

the presence of living parasites in the lining
membrane of the nose and eustachian lubes.
Microscopic research, hovi'ever, has proved this

to be a fact, and the result of this discovery is

that a simple remedy has been formulated where-
by catarrh, calarrhal deafness and hay fever are
permanently cured in from one to three simple
applications made at home by the patient once
in two weeks.

N.B.—This treatment is not a snuff or an
ointment

; both have been discarded by repu-
table physicians as injurious. A pamphlet ex-
plaining this ntw treatment is sent free on
receipt of stamp to pay postage, by A. H. Dix-
on & Son. 337 and 339 West King Street.

Toronto, Canada.

—

Christian Advocate.

Sufferers from Catarrhal troubles should care-
fully read the above.

Addres

York.l

I Wanted—

T

Exchanges.
of charge to all, if ofsatisfactory character.

D. C. Hodges, 47 Lafayette Place, Ne

IGEHTSW4HTEDte°]STAmE>«?'Jfa'fe
opportunity. Oeo. A. Scott, 848 Broadwaf ,' N. Y.

of Dodecaiheon Meadia^
her wild flowers, native of
lilies. D. E. VVillard, Cu-

, Albion Academy, Albion, Wis.

ber of plants from Maine, Connecticut,
Indiana and Illinois for exchange. Southern and west-
ern exchanges preferred. Address, enclosing lists, L. N.
Johnson, 223 Chicago Ave., Evanston, 111.

For Exchange— Fourteen volumes Encyclopedia Brit-
annica (Stoddard's ninth edition), bound in leather—part
in original wrappers, all as ntw— can arrange to furnish

" ed to complete
1 Natl alist' Wa alls

cutting foot la

For particular
Bradford, I'a.
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CALENDAR OF SOCIETIES.

Philosophical Society, Washington.

April 13.— J. R. Eastman, Tbe Progress

of Meteoric Astronomy; B. G. Wilder, Com-
parative Anatomy of the Simian and Human
Brain.

Woman's Anthropological Society of

America, Washington.

April 13.— Clara Bliss Hinds, Some Stud-

ies in Child-Life.

Biological Society, Washington.

April 19.—W. H. Dall. Exhibition of

Original Drawings of the Fur Seal and
Steller's Sea Cow, executed by a Member of

Bering's Expedition of 1743; C. Hart Mer-

riam. Historical Review of the Faunal and

Flora Divisions that liave been proposed for

North America; Joseph F. James, On Vaii-

ation, with Special Reference to Certain

Paleozoic Genera; B. T. Galloway, Obser-

vations on the Flora of Missouri; C. L. Hop-
kins, Characteris ic Vegetation of the Cliff-

Dwellers Canon near Flag Staff, Arizona.

Boston Society of Natural History.

April 16.—N. S. Shaler, Climatal Condi-

tions of Salt Deposits; Frank Leverelt, Gla-

cial Studies bearing on the Antiquity of

Man; M. H. Saville, Sanborn Bowlder near

Rockport, Mass.

Wa?its.

A ?iy person seeking a position /or lukick he is quali-
fied by his scientific attainments^ or anyperson seeking
some one to fill a position of this character ^ be it thai
ofa teacher ofscience^ cke?ntst, draugkisntan, or -what
not. may have the ' IVant^ inserted under this head
FREE OF COST, if he satisfi.es the publisher of the suit-
able character of his application. A nyperson seeking
information on any sciefttific question, the address of
any scientific ?>ian, or who can in any -way use this col-
umn for a purpose consonant uoith the nature of the
paper ^ is cordially invited to do so.

WANTED—One or two persons with some means
interested in Archaeology to accompany a re-

liable antiquarian to Southern Ohio for four months'
work in the mounds. The specimens found to be
shared equally. For terms address W. K. M., Box 148,
Smithsonian Institute, Washington. D. C.

WANTED—Position to teach Sciences or Mathe-
matics by a Smith College graduate who was

also a student at the Mass. Institute of Technology.
N^ne years' experience. Address T. H., care of
Science.

AYOUNG LADY, graduate of Boston University,
also of special course at the Massachusetts In-

stitute of Technology, desires a position to teach
Chemistry, Physics and Mathematics. Two years'
experience. References given. Address Miss B.
L., Warren, Mass.

AYOUNG MAN aged 19, a graduate of Eastman
College, wants to serve an apprenticeship with

some Manufacturing Electrical Laboratory where he
can have access to books ta evening. Is willing to
work. The best of references given. C. F. BENE-
DICT, P. O. Box 84. Westbury, Wayne Co , N.Y.

AN experienced College Professor, with consider-
able ability in advertising educational institu-

tions, now employed, is open to an engagement.
Has built up two schools by advertising. Now is
just the time to begin work for September opening.
"William," 348 East 20th St., New York.

11 fANTED by a Cornell University graduate a po-
VV sition as Chemist in some Manufacturing
establishment. References given. T. B.

RUPTURE
cured in stipulated time.

NO DELAY FROM WORK. NO OPERATION.
Call or send stamp for circular and reference of those

cured. We have on hand over 300 styles of trusses, from
$1 up, and suspensories of all kinds. Orders filled by
mail or express to any part of the United Stales.

C. A. M. BURNHAM, M.D..
138 Chnton Place, New York.

SCIENCE.

LOW-PRICED BOOKS.
Any of the follo\ving low-priced books will be

mailed postpaid on receipt of price,

SCIENCE BOOK AGENCY,
47 Lafayette Place, New York.

Agrii

AGRICUIiTURE;.
. Drainage. By J. B. Den

ByAnimal Food Resources of Different N
P. L. Simmonds. ,2°

Coffee and Chiccory. By P. L. Simmonds. 12°.

Flowers, The Colours of. By Grant Allen. 12°

Fruits, Selected : Their Culture, Propagation,
and Management in the Garden and Orchard.
ByC.Downing. 12°

Gardening for Ladies, and Companion to the

Flower-Garden. By Mrs. J. C. Loudon. r^°.

Hops : Cultivation, Commerce, and Uses. By P.

L.Simmonds. 12°

Horticulture, The Theory of ; or. An Attempt
to explain Gardening upon Physiological Prin-

ciples. By J. Lindley and A. J. Downing

Sewage Irrigation by Farmers. By R. W. Birch.

Use
E Utilization. By B Latham. S°

L Animals and their Products. By P.

nmonds. 16° .

architecture: and building
constr cction.

Architecture, the Stepping-Stone to. By
Tho nas Mitchell.

ind Water Pipes, Kitche By H. Grim-
w. &»

NG Construction. By Edward J. Burrell.

nd Steam-Chimneys for Furnaces, Fireplaces,

Boilers. By R. Armstrong, C.E. 18°

Cooking Range, The. By F. Dye. 12°

Fires in Theatres. By E M. Shaw. 12°

Gas Fitter's Guide. By J. Eldi idge. 12°

Hot-Watfr Apparatus, Fitting. By F. Dye 12°

Hot-Water Apparatus, Fixing. By J. Eldridge.

Cooking Appa-

By

Hot-Water Fitting and St

ratus. By F. Dye. 16°.

Pump Fitter's Guide. By J. Eldridge. 12°.

Strength of Beams under Transverse Load;
Professor W. Allan. iS"

Ventilation of American Dwellings. By David
Boswell Reid, M.D. 12° i

Ventilation of Buildings. By W. F. Butler. 18°

ASTRO.VOMV AND NAVIGATION.
Astronomy for Beginners. By Francis Fellowes.

i in Elementary. By John

:-Inch Telescope. By Capt.

b"

of the Compass,

Astronomy, Lesso
Merrifield. &°.

Hours with a Thr
William Noble.

Magnetism and the De
By John .Merrifield.

Navigatio.v, a Treatise on, for the Use of Stu-
dents. By John Merrifield. 12°

Sea-Routfs, The Shortest, and Maps for finding

them in a Few Seconds (Great-Circle SailingJ.

By John Merrifield. 4°

Student's Atlas, The. By John Merrifield. 8°..

CHEMISTRY.
Practical Chemistry ; the Principles of Qualita-

tive Analysis. By William A. Tilden. 8"
. . .

.

Practical Inorganic Chemistry, An Introduction
to; or The Principles of Analysis. By William
Jago. 8° '.

Praci ical Organic Analysis, An Introduction to.

By George E. R. Ellis. 8°

Experimental Chemistry for Junior Students.
By J. E. Reynolds.

Parti. Introductory

Part II. Non-Metals
Part Til. Metals
Part IV. Chemistry of Carbon Compounds, or

Organic Chemistry
Qualitative Analysis and Laboratory Practice,

Manual of. By T. E. Thorpe and M. M. Pat-
1 Muii

Qualitative Chemical Analysis, A Short Course
in. By Professor I. M. Crafts and Professor

Charles A. Schaeffer. 12°

Qualitative Chemical Analysis, An Elementary
Manual of. By Maurice Perkins. 12°

Quantitative Analysis. By H. Carringt( Bol-

QuANTiTATiVE Chemical Analysis. By T. E
Thorpe. 18°

Tables for the Analysis of a Simple Salt for Us.
in School Laboratories. ByA. Vinter. h" ..

EliECTRICITY.

rrent Machinery. By G. Kapp.

J. A.namic Eleclricity. By John Hopkinson
Schoolbred, and R. E. Day. 18°

namo-Electric Machines, Recent Prog:

By Professor Sylvanus P. Thompson. 1

FCTRicBells. By F. C. Allsop. 12°

ECTRic Light Precautions. By ¥

Electric Lighting from Central Stations. By
Forbes

Electmcal Units, Practical. By J. Swinbur

Elfctficity, Supply of, by Local Authorities.

By K. Hedges. 8°

Electro-Magnetic Telegraph, A Hand-Book of
the. By A. E. Loring. 18°

Electro-Magnets. By Th. Du Mor.cel. Tr. by
C. J. Wharton

Electro-Telegraphy. By F. S. Beecher. 16°..

INCANDE.SCENT Electrfc Lights, with Particular

Reference to the Edison Lamps at the Paris

Exhibition. By Comte Th. Du Moncel, W.
H. Preece, J. W. Howell, and others. 18°....

Induction Co ls : How Made and How Used.
18°

Strength and Diameter of Electric Conductors.
By G. Forbes. 8°

TE1.RESTRIAL Magnetism and the Magnetism of

Irpn Ve'sse's. By Professor Fairman Rogers.

Therm



T A T-)TTP.g=i' & CK:iI-.3DREiq"'S

HOSIERY.
<;otton, Lisle Thread, Balbriggan. Cash-

mere and Silk Hose.

" CAKTWKIGHT & VVAKNEK'S"
Celebrated Spring and Summer

Na'.ural Wool, Cashmere and Merino.

SPZm AND BJtIGHT SILK

VESTS AND DRA-WERS
MEN'S HALF HOSE,

Xisle Thread, Balbriggan and Silk,

Sdwa'dwccn c& \^i^ 6l,

NEW YORK.

Parasols, Sun Umbrellas,

On Monday, April 14, and during the

wreck, wre shall place on sale 350 Serge

Silk Snn Umbrellas, wltli Natural Carved

and Silver handles, in 23 and 24-inch, at

$2.50 and $3 each.

One lot of plain and fancy Coachings,

aX $3 each.

Black Gros Grain Parasols, with

Ehony handles, in 20 and 22-ineh at

"$2.50 and $3 each.

Crepe bordered " Mourning " Parasols,

18 and 20-inch, at $4, $5, and $5.50

'«ach.

The above line of goods are positive

^bargains.

JAMES McCEEEEY & CO.

BROADWAY AND ELEVENTH STREET,

NEW YORK.

^;:^;Mrk;^ plage; MWYORKv.

SCIENCE.

At Siasconset, Nantucket Island,

36 FURNISHED COTTAGES.
$120 TO $275 THE SEASON.

Ocean views; surf bathing; no hot days, malaria or

mosquitoes. Circulars. ..
.

.-.•"'-

DOUBLEDAY,
39 Ann Street, New York.

PATENTS.
During Marcii, April and May my fees due

only on allowance if desired. Write
WM. H. babcoce:,

513 Seventh St., Washington, D.C.. P. O. Bos 220.

Formerly Examiner in Patent Office.

FOURTEEN YEARS' PRACTICE.

PARASOLS.
The former headquarters of the Methodist Book

Concern, corner of Eleventh Street and Broadway,
has passed through quite an extensive transformation
since the property passed into the hands of Messrs.
James McCreery & Co. "Where good men and women
formerly discussed Missions, the echoing walls now
resound to questions of Dress, and the space pre-

viously occupied by the business oSlces is now a
charmingly arranged room for the sale of Ladies'
and Misses' and Children's Underwear. That won-
derful basement has grown under the change into a
most popular resort for the housekeeper in search of

bargains that are such.
Amid the multifarious attractions that we meet in

a ramble over the newly arranged edifice, there is

nothing more especially noticeable than the wonder-
ful exhibition of parasols The assortment of col-

oring is quite bewildering, and the variety of shapes
so varied and yet so pleasing that it is absolutely
certain that the possibility of meeting the demand
of all tastes and fancies is here realized. ladies
resident within easy distance of this store should
not fail to pay it a visit, and those who cannot get
there can have their wants most carefully and sat-

isfactorily supplied by mail or express by writing to
James McCreery & Co., corner Broadway and
Eleventh Street, New York.

—

Coi\i.

JUST OUT.

Speech Reading and Articulation

Teaching.

By A. MELVILLE BELL,
Price^ 35 Cents.

Practical Instructions in the Art of Reading
Speech from the Mouth ; and in the Art of

Teaching Articulation to the Deaf.

[This Work—written at the suggestion of Miss
Sarah Fuller. Principal of the Horace Mann School
for the Deaf, Boston, Mass —is, so far as known, the
first Treatise published on "Speech Reading."]

From l*rincipals of Institutions for the Deaf

.

" Admirable in its conciseness, clearness and free-

dom from technicality."
'' The simplicity and perfection of this little book.

" Full of exact and helpful observations."
' A very interesting and valuable work."
" The rules are clearly given and will be of great

utility."
" Every articulation teacher should study it."

" A nfodel of clearness and simplicity, without
having any of the puzzling symbols that trouble the
conmion mind. . . . The exercises given in speech-
reading from the lips are especially interesting, and
of great importance for the student of phonetics."
— Modern Language Notes

*^.* The above work may be obtained, by
order, through any bookseller, or post-free

on receipt of price, from

N. D. C. HODGES,
47 Lafayette Place, New York.

ANY OF
Prof. A. MELVILLE BELL'S WORKS

—ON—
Elocution — Visible Speech —

Principles of Speech— Faults

of Speech—Phonetics—Line

Writing — World - English,

etc.,

SUPPLIED BY

N. D. C. HODGES,
47 Lafayette Place, N.Y.

BOOKS : How to Exchange them for
others. Send a postal to the Science exchange
column (insertion free), stating briefly what you
want to exchange. Science, 47 Lafayette Places

New York.
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THE

h
COMPANY.

98 MILK ST., BOSTON, MASS.

Tlii.s Company owns tbe Letters
fateut granted to Alexander Gra-
ham Bel!, March 7th, 1876, .No.

174,465, and January ;iO, l§77.
No. 186,787.
The Transmission of Speech by

all known forms of KLEOTKIO
SPEAKING TELEPHONES in-

fringes the right secured to this
Company hy the above patents, and
renders each individual u»er of tel-

ephones, not furnished by it or its

licensees, responsible for !>uch un-
lawful use, and all the conse-
quences thereof and liable to suit

therefor.

PHYSICAL, ELECTRICAL

AND CHEIYilCAL

APPARATUS
Of High Grade.

FOR SCHOOLS ANO COLLEGES.
Send for List of Catalogues.

eUEEN & CO, PMMelpliia.

MINERALS
Cabinet Specimens and Collections.
When in New York do not fail to visit our New

York store. On account of our very large stock we
are able to keep there as well as in Philadelphia a
very fine selection of choice Mineral Specimens.
Send for Complete Catalogue, Free.

GEO. L. EIVGLISH & CO.. Oenlers in Minerals.
1512 Chestnut St.. Philadelphia.

739 & 741 Broadway. New York.

DO YOO INTEND TO BOILD?
"We offer an Atlas of Sensible ILoiv Cost

Houses, a portfolio 11x14 inche?, containing
handsome ill nstratioiis, floor plaus, ai.d full

detcrlptiona of this popular dtsign, and fifty-four

others, ranging In cost from $800 to $7,200. This
specimen design Is for a cottage with seven rooms,
and costing SI, 100. It combines beauty and comfort,

has two large porches, and is a popular and- practi-

cal workirg detign, having been built several times
for its estimated cost.

No matter what style of a house you may Intend to

build, it win pay you to have this book.
We will send this Atlas, postpaid, on receipt of

price, SI—N. D. C. Hodges, 17 Lafayette Place, New
York.
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THE SUPPEESSION OF CONSUMPTION.

The first step in the practical suppression of consumption

is to take those measures that are necessary to reduce its

production to insignificant proportions; that is, we must se-

cure the effective prevention of the disease. We shall attain

this object by seeing that, on the one hand, we have or ob-

tain such an amount of lung surface as is adequate not only

to perform the ordinary work that is demanded of it, but

also to meet, within certain limits, any extra demand that

may be made upon it, and, on the other, by so arranging our

habits, mode of life, and surroundings, that tlieir tendency

as a whole is to develop the lungs. What amount of lung

capacity is necessary to conform to the above requirements?

Hutchinson's so-called standard of vital capacity is too low.

The lungs of a man having a chest-girth ranging between

Brent's "medium" and ''maximum" standards, with an ex-

tent of movement of four inches and upwards, would give

the required amount of lung surface. I give these standards

in the following table:

—

Height.
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mand that a practical effort should now be made to reduce

the compression of the chest, the inhalations of small par-

ticles, and confinement, especially in rooms under ground,

to a minimum in those trades.

At birth the child has a proportion of chest girth to height

that slightly exceeds that of the maximum standard. I

have suggested the birth standard as the true standard of

health; but under the present system of bringing up chil-

dren, they are, from the moment of birth right through the

whole course of modern education, submitted to conditions

that tend to reduce the breathing capacity; so that for a

height of 51.84 inches there is a chest-girth of 26.10 inches,

instead of one of 35.18 inches, or a loss, in about ten years,

of nearly nine inches. And when there is consumption in

the family, extra care is taken of the children; that is, these

.^conditions are pushed to an extreme limit, and the so-called

inherited consumption is the direct result. Here you have

.the best standard of chest-girth. Is it too much to ask that

.the conditions of the child's surroundings as a whole shall

be so arranged that it may be retained? Look at the poor,

puny chests we meet with, and at the reports of the regis-

trar-general, and then we shall see the grave responsibility

that lies upon us for producing such a change, and permit-

J;ing it to continue.

J have pointed out the means by which we can develop

rthe lungs to the required standard, and in so doing have

.shown how that development is to be retained, and con-

sumption be effectually prevented. These measures are

very simple; and in one form or other, and at some period

or other within the twenty-four hours, they are within the

reach of all. But they effect a complete change in our

habits, mode of life, and surroundings; and a change of this

nature must be slowly, gradually, and cautiously effected.

I warn you against stretching the lungs (that is not develop-

ment), against violent or sudden exertion and exhaustion.

Uninterruptedly, step by step, acclimatize the bodies to the

new conditions, and then they will lead us safely and surely

to complete protection from consumption.

How can we reduce the mortality from consumption to

insignificant proportions, and so complete the measures that

are necessary to secure the practical suppression of the dis-

ease ? This is the state with which we have to deal. The

lungs are being progressively destroyed by a process of

irritation' caused by more work being thrown on them than

they are able to effect;'' and this inability has been produced

by their having been, and still being, subject to conditions

that tend to reduce their capacity; ^ and, further, during the

progress of these events, the other organs have become in-

volved by attempting to perform compensatory work, with

the result that the general health is more or less seriously

tcompromised. Consequently, in order to adequately deal

with this state of things, we must treat consumption upon

ithe following principles : to establish an equilibrium between

the amount of interchange required to be effected and that

» Tanner, Aitken,Wilson-Fox,Wftldenburg, Schottelius, Roberts, Lombard,
Marcet, Sanderson, Simoo, Cohnheim, Frankel, Rindfieisch, Niemeyer, Pow-
ell, Ewart.

2 Gautler, Peter, and the French Sohool.

3 Graham Balfour, Gintrac, Hanot (Jaccoud), Hutchinson, Fabino,Wintrich,

gecht, Schnievosft, Waldenburg, Ransome, Stokes, Frieund, Aitkeu.

effected ; to enable the other organs of the body to perform

their ordinary functions; to restore to the lungs their power

of adjustment to their external conditions; and to obtain the

above without producing indications of friction: that is, in

other words, we must arrest this process of irritation, restore

the general health, and develop the lungs to the required

amount, in order to secure complete recovery from consump-

tion. A little consideration will make it evident, that, to

carry out the first principle of treatment, we shall have to

take measures from two distinct points of view. On the

one hand, the conditions that impede the effecting of these

interchanges must bo, as far as that is possible, removed,

and those that have an opposite tendency substituted ; and,

on the other, any deficiency that may remain must be made
good by the compensatory action of one or more of the

other organs. For this purpose we shall, in the first place,

put the patient under conditions of habitation, habits, and

surroundings that tend individually and collectively to

promote these interchanges. The consumptive patient must

be sent as soon as possible to live in a house the sanitary

condition of which has been ascertained to be good, situated

on an elevation, either in the country or at the seaside,

where the air is pure and free from dust. Each room must

communicate continuously and directly with the external

air. Sunlight should be freely admitted; the windows con-

stantly kept open, night and. day; and the temperature, as

recorded by a maximum and minimum thermometer, grad-

ually lowered till there is not so great a difference between

it and the external air as that we still find in the rooms

of consumptive patients. The patient's clothes must be

warm, not too heavy, and made so loose that they can offer

no restraint to the free movement of the chest. Wool manu-

factured in such a way that it is elastic, permits free venti-

lation of the skin, and is not too heavy, should be worn

next the body ; that used during the day must not be worn

at night, and the under-linen should be frequently changed.

As much time as possible must be spent in the open air. If

the patient is unable to walk, he should ride or drive in an

open carriage till he has gained sufficient strength to enable

him to do this. Sitting in a position that tends to impede

the movement of the thorax must be carefully and constantly

avoided, and the patient should be gradually induced to

throw the weight of the shoulders on the spine till he both

sits and walks with the body erect. If any deficiency re-

main,—and that, as well as its amount, will depend upon

the extent of the disease,—we shall have to obtain compen-

sation for it by measures that increase the activity of the

functions of the skin, or the kidneys, or the alimentary

canal. To increase the functional activity of the skin, we

shall direct the patient to be bathed or sponged with warm

water, medicated or not, as frequently as may be found de-

sirable, once daily in any case; and, if necessary, we shall

increase that activity by prescribing diaphoretics. If the

action of the skin obtained by the above measures be not

sufficient for the purpose, or if it be already performing its

share of this compensatory work, then we shall increase the

activity of the kidneys by suitable diuretics, and attend to

the functions of the alimentary canal. Now, the above

measures, thoroughly and carefully carried out, will, if the
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disease be not too extensive, efPect an equilibrium between

the work required to be effected and the work effected, and

we shall have obtained an arrest of (he disease.

The first step towards enabling the other organs of the

body to perform their ordinary functions has been already

taken by removing that which was the primary cause of

their derangement; viz., the presence in those organs of

substances that interfered with their normal work, and

altered, to a greater or less extent, the state of their nutrition

and that of the body as a whole. We shall supplement that,

where necessary, by appropriate means to secure the relief

of any organ that may have become involved by its com-

pensatory action, and to obtain the normal functional

activity of the others, so that the body may be placed in a

fit state for the reception and assimilation of suitable food.

The nature and quantity of the food, and the time for its

administration, must be carefully regulated according to the

requirements of the case, but care must be taken not to give

it too frequently or in too large quantities. I attach much
importance to the careful cultivation of the appetite, so that

the patient may be tempted to eat, and to the careful avoid-

ance of any dish or article of food to which the patient has

taken a dislike. Good new milk alone, or made up in

various ways, cream, butter, oliveoil, marrow (I have found

great benefit from a preparation of marrow and malt

immediately after the meal), hot bacon with its fat, eggs,

good beef-tea, soups, fish, fowl, cutlets, fillets, etc., with a

suitable supply of vegetables and fruit, must be freely drawn

upon for the patient's food. And we may add to this a good

bitter beer, stout, or a good, sound claret, or wine, when we

are sure we can get them.

No attempt whatever should be made to apply the third

Xwinciple of treatment until the disease has been some time

arrested, as shown by a progressive decrease of the symptoms

of lung irritation, an increase in the area of breathing, in-

creased vital capacity, extent of movement and girth, a

nearly normal temperature, a steady improvement of the

general health, and increased weight. Then the following

measures may be gradually adopted and steadily increased,

great care being taken to avoid either strain (the lungs must

not be stretched) or overexertion, the state of the general

functions and temperature being carefully watched. We
place the patient under conditions that progressively make

increasing demands for the use of the lungs, such as slight

ascents on the neighboring hills, slowly performed at first,

and then gradually increasing both the elevation and the

time occupied in such exercise. Deep breathing is to be

regularly practised, commencing with three or four full in-

spirations, followed by deep expirations, in succession, and

increasing both their number and extent. I have found the

careful and regular use of a spirometer very beneficial, and

much regret that, as in the case of thermometers, no one as

yet supplies them at such a price as will enable the general

public to purchase them. Then the muscles of the chest

must be fully developed, and the patient should take part

in such exercises as will insure their full use. And this

process of lung development will not be complete until the

patient's vital capacity exceeds Hutchinson's so-called

standard of health.

And we shall attain the object of the fourth principle of

treatment by carefully selecting appropriate measures to ef-

fect each purpose we have in view (and the medicines must

be prescribed precisely on the same principle; for instance,

if we desire to increase the functions of the skin, a dia-

phoretic is prescribed, and its use stopped when we desire

such action to cease), by using them at the right time and to

the right extent, and by carefully watching their effects, so

that if there be any indication of friction we may at once

effect the necessary modification, or adopt some other means

to attain the same object.

Under this system of treatment, the chest symptoms are

immediately relieved
;
pain, cough, and expectoration speed-

ily disappear ; the area of breathing, the vital capacity, the

chest-girth, and extent of movement, progressively increase.

The temperature tends towards that of health, the general

state improves, the weight increases, and there is a feeling

of health and strength. In fact, so real is this, that it has

been the source of one of the chief difficulties of treatment,

by tempting the patient to do something beyond his strength,

or to neglect some of the directions given him, till he finds

himself promptly pulled up by a cessation of his improve-

ment. Soon, in those cases in which the disease is not ex-

tensive, there is a complete arrest of the disease, no chest

symptoms, a good state of the general health, a fair weight,

normal temperature, a good breathing capacity, and eventu-

ally the patient makes a comj)lefe recovery. By this I mean
he has the appearance and possession of sound health, natu-

ral breathing from base to apex, a well-formed and fuUy

developed chest, and a good range of movement and vital

capacity.

I have based this statement on the results I have invaria-

bly obtained in my experiments, and in the practical treat-

ment of the cases of which the following notes appeared in

the Lancet of Nov. 26, 1887, and Dec. 8, 1888, and in the

Illustrated Medical News of Oct. 26, 1889 :—

"Case I.—In April, 1883, I saw H. O. M. E., a married

lady, in conjunction with the gentleman who had attended

her. We found the usual signs of phthisis of the right lung.

Family history good ; heights feet 2 inches; vital capacity

85 cubic inches. I accompanied the patient to Hastings,

and saw that she was carefully treated on the principles I

advocated in that paper.' June 13, much improved; vital

capacity 130 cubic inches. June 21, improvement contin-

ues; now able to walk a mile or two; vital capacity 162 cu-

bic inches. June 29, able to walk four miles; vital capacity

167 cubic inches. The patient was unfortunately obliged to

return to town. The improvement stopped, and after a few

weeks she began to lose ground. In September the patient

went to the Isle of Wight, the vital capacity then being only

161| cubic inches. Oct. 9, very much improved ; vital ca-

pacity 195 cubic inches. She continued in the south, and

was gradually accustomed to walk many miles daily; no

chest symptoms. Nov. 4, patient's appearance that of a lady

in good health; vital capacity 201|^ cubic inches. Nov. 25,

continues well; vital capacity 222^ cubic inches. Dec. 11,

patient has recovered ; angles of scapulse lie flat on back,

^ "The Scientific Treatment of Consumption/' Manchester Meeting of the

British Association.
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chest freely movable, and vital capacity 226 cubic inches, or

44 cubic inches above the so-called standard of health.

Since that date the patient has had two children, there has

been no relapse, and in September last her vital capacity vpas

220 cubic inches.

" Case II.—L. J. F. was said to have disease of the right

lung by family doctor. The patient's father and uncles had

died of consump-

tion. I found the

disease very limit-

ed, and the case a

m ost favorable one

to treat. Height

5 feet 6 inches;

chest-girth at third

rib 30 inches; ex-

tent of movement

i inch
;

girth at

ensiform cartilage

29 inches, extent

of movement 1^

inches. Treated on

the same princi-

ples, the patient

steadily and rapidly improved in condition. Two months

later the chest-girth at the third rib was 32J inches, extent

of movement If inches; ,girth at ensiform cartilage^ 30

inches, extent of movement 3 inches. Two months after

the above, the patient had practically recovered. There was

a further gain of half an inch in girth ; no depression above

or below clavicles; angles of scapulag fiat, and weight 9

stones 5 pounds. The patient contmues well.

" Case III.—This was a servant, with disease of both

lungs. The patient was sent home to the country appar-

ently recovered, and desired no further attendance. I have

since lost sight of her.

"Case IV. is that of myself. It will be fully understood

that I only refer to it to complete the prima facie case I

have established

in support of this

method of treating

the disease. My
mother, her three

brothers, and two

sisters died of

phthisis. In phys-

ical appearance I

was a well-marked

example of the so-

called ' inherited

'

disease. Height

5 feet 9^ inches;

vital capacity con-

siderably below
the so-called stand-

ard ; was always subject to winter cough ; broke down

while attending hospital in 1873, and was advised to leave

at once, in the middle of the session. There was no doubt

about the nature of the disease. Since that time I have

gained about five inches in chest-girth, and for ten years

have been free' from any sign, symptom, or appearance of

the disease.

" I shall be obliged if you will enable me to state that

those patients continue well, notwithstanding the severity of

last winter, and that their remarkable increase of chest-girth

and range of expansion has been retained. Since then, I

am sorry to say, I have only had an opportunity of applying

those principles of treatment in two cases.

''The first case was an acute attack, temperature over

102°, in a case of long-standing and very extensive disease

of both lungs. Under treatment, the temperature became

nearly normal, cough and expectoration nearly disappeared,

breathing became easy, the chest-girth increased, and in

about six weeks the patient returned to work. A short time

since, I heard that the patient was fairly well, and still able

to continue at work; and, had there been a home islaced

under conditions suitable for treatment, I think this case

would permanently recover, notwithstanding the extent of

the disease.

"In the other case there was extensive disease of the

right, with commencing disease of the left lung, and hectic.

The patient could not leave his business, but carried out the

directions so carefully that cough and hectic disappeared

;

the appetite was good, weight increased, and there was no

difficulty in breathing on exertion. In fact, he felt and

looked so well that he spent a day at Wimbledon, got thor-

oughly wet through in the camp, and remained in his wet

clothes. That brought on an acute attack, and his tempera-

ture rose to over 103°. Under treatment, this was rapidly

recovered from, and in three weeks he was fit to go, and

went, to the Highlands. During the attack the patient lost

eight pounds in weight; the heart was displaced to the right;

and the chest-girth at ensiform cartilage was, -on expiration

27\ inches, and on inspiration 28-g- inches. The patient has

no trouble with cough; the color is healthy; temperature

nearly normal; weight has increased 12 pounds; heart

has gone back; chest-girth at ensiform cartilage is, on

expiration 28 inches, on inspiration 30^ inches; and there

is no difficulty in breathing or cough when the patient

runs."

"The cases previously reported continue well. Of the

two cases which were noted in the Lancet of Dec. 1, 1888,

one (Case 5), I understand, continues at work, and the other

(Case 6) has had a most instructive record. This patient

went through the winter very well, and I did not see him

till the 29th of May, when, as the direct result of recent

overwork in his business, I found he had materially lost

ground, but unfortunately he could not leave town. A
sharp attack of hajmoptysis came on on the 29th of June,

and I was sent for. The temperature rapidly rose to 103°,

but was promptly reduced, the hemorrhage arrested, and in

a few days the patient was up. He left for the Highlands

on the 19th of July, when his chest-girth was, on inspira-

tion 30f inches, and on expiration SOJ inches, the extent of

movement being only f of an inch. I next saw him on Oct.

3, his chest-girth being, on inspiration 32 inches, expiration

30 inches, showing an increase of 2 inches. This was as-

sociated with a considerable improvement in the local and
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general state, weight 9 stones 4 pounds, and I am well satis-

fied with his progress.

" Case VII.—On May 21 first saw this patient. Father

and his brothers had died from consumption. Occupation

dust-inhaling; liable to colds, slight cough, hectic, frequent

diarrhoea, voice changed, and face pale; height 5 feet 5^

inches; chest girth at ensiform cartilage, on inspiration 27^

inches, expiration 25 inches. Commencing disease of- right

lung. June 26, appetite fair; air entering more freely;

ctiest-girth, on inspiration 28^ inches, expiration 26 inches.

July 24, looks very well, sleeps well, appetite good, no

cough, voice natural, te'nperature normal, air entering

freely everywhere, good movement; chest-girth, on inspira-

tion 29| inches, expiration 27 inches, showing an increase

of 2:^ inches. The patient has .practically recovered. Still

well.

"Case VIII.—Patient's mother's family consumptive.

Dust-inhaling occupation. Has had cold upon cold, pale,

appetite bad, fingers clubbed, pain over middle of third right

rib, cough troublesome; temperature 99.1°. Disease of both

lungs. Heights feet 9^ inches; chest girth, on inspiration

36^ inches, expiration 33^ inches. June 18, says he is first-

class, looks better, appetite good ; no cough, no pain in chest;

air entering freely, more movement, apices higher; and

chest-girth, on inspiration 37f inches, expiration 35 inches.

July 17, sleeps well, eats well, and looks well. Tempera-

ture normal; weight 10 stones 9 pounds; no pain, no cough,

no expectoration ; air freely entering everywhere; and chest-

girth, on inspiration 38 inches, expiration 34f inches, being

an increase of If inches. Patient has nearly recovered, and

returned to work. Continues well.

" Case IX.—This patient has been getting thin, feels

weak, pale, and appetite capricious. Occupation in a base-

ment partly lighted by gas always. Commencing disease

of left lung, breathing generally feeble, and very little

movement. Temperature 96.6°; height 5 feet 8 inches;

-chest-girth, on inspiration 35 inches, expiration 32 inches.

Aug. 29. says lie feels quite well, and looks it; air entering

freely everywhere, movement good ; chest-girth, on inspira-

tion 375 inches, expiration 32:^ inches, showing an increase

of 2^ inches; temperature normal; weight 10 stones 3

pounds. This patient is practically well. Still well.

"Case X.—Patient has been losing weight for about

twelve months, appetite very bad, cough very troublesome,

hectic, perspiration at night; temperature 99 4°; height 5

feet 5 inches ; chest-girth at ensiform cartilage, on inspira-

tion 26|^ inches, expiration 25^ inches; very little move-

ment, very little air entering; disease of both lungs. Sept.

18, has been to Hastings. Looks well, sleeps well, cough

only occasional when exposed to cold, appetite wonderfully

good, voice greatly improved, air entering freely, fair gen-

eral movement; chest-girth, on inspiration 29^ inches, ex-

Ijiration 26f inches, showing an increase of 3 inches. Mak-

ing splendid progress.

" Case XI.—Saw this patient on the 10th of July. JDis-

sease of both lungs. Temperature 99°; expectoration

colored, cough very troublesome, had been losing weight;

chest-girth, on inspiration 26 inches, expiration 24f inches.

Sent to Hastings. Sept. 29, looks very much better, little

cough, appetite good, steadily 'putting on flesh, air freely

entering, movement good; and chest-girth, on inspiration

28i inches, expiration 25^^ inches, being an increase of 2^

inches. This patient is making most satisfactory progress.

" Case XII.—Patient has extensive disease of both lungs.

Hemoptysis six years ago, and from time to time up to

date. Has tried Madeira, Torquay, etc. Height 5 feet 7f

inches; chest-girth, on inspiration 25 inches, expiration 25:|-

inches. Sept. 27, decidedly better, breathing much easier,

more air entering generally, moist sounds clearing up; chest-

girth, on inspiration 27i^ inches, expiration 26f inches, show-

ing an increase of 2^ inches. Going to Hastings. There is

a little hope for this patient."

Further, the literature of consumption supplies us with a

mass of evidence that clearly and unquestionably x^oints to

the accuracy of the above results. In the first place, an

examination of the circumstances in which the numerous

recorded cases of arrest, whether for a longer or shorter

period, have taken place, shows that conditions that tend to

obtain compensatory action by one or more of the other

organs, those that tend to develop the lungs, or both associ-

ated together, were always present. Formerly arrests were

sometimes obtained by the induction of an ai-tiScial skin-

disease, by the use of counter-ii-ritants, by bathing and

sponging, and by preparations acting on the skin, kidneys,

and digestive tract. Patients sent to hilly districts in the

country, to the seaside, to warmer climates, where more

time was spent out of doors, or to the mountains, have ob-

'tained an arrest of the disease, and similar results have fol-

lowed the taking-up of the trade of testing wind-instruments

or practising various methods of inhalation.'

Not only have such conditions been invariably present

where a temporary arrest has been effected, but they also,

and especially those that tend to develop the lungs, have al-

ways been for a long time present in all the cases in which

a complete cure has been obtained.'' We know that men

have completely recovered after following an occupation in

the open air for many years, after long residence in moun-

tainous districts, after many years spent in constant travel-

ling, and after leading an active life on the borders of civi-

lization in all parts of the world. Such are the thousands

of happy results that have been so correctly described by

Walshe as "Nature's cures." But there was a physician

who could, and did, cure consumption by a definite method

of treatment, as distinguished from the accidental nature of

the recoveries above referred to, and that was Sydenham.

He ordered his patients to continuously ride on horseback

till they got well. This exercise was to be taken in the

country, where the air was good; the riding was to be in-

creased from seven to one hundred and fifty miles a day;

and the patients were only to stop for food for themselves

and horses, and not to remain more than one night in a

place. And of this method of treatment he said, "I have

put very many upon this exercise, and I can truly say I

have missed the cure of very few."

^ Euehle (Ziemssen), Meckel, Powell, Ewart, Hanot (Jaccoud), Hirtz,

Magnus Huss, Blake, Roger and Boudet, Heitler, Laennee, Cotton, Clark.

2 Frieund, Case in Royal Infirmary, Edinburgh (Lauder-Brunton), Cruveil-

hier, De Mussy, Fuentes, Harrhy, Stokes, Ewart, Herman-Weber, Andrew,

Austin Flint, Fuller, MacCormac, Germain SiSe, Hastings, etc.
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We are now in a position to state the ease that has been laid

before us. We have seen that the accepted theories of con-

sumption must be rejected, because they either have no

foundation in fact, or they do not accord with and are inca-

pable of affording an adequate explanation of all the known
facts of the case; and that Koch's theory falls within these

categories. A new theory—that consumption is the direct

result of the reduction of the breathing surface of the lungs

below a certain point in proportion to the remainder of the

body, and is solely produced by conditions that tend to re-

duce the breathing capacity—has been brought before us,

and the following evidence adduced in its support:

—

1. Consumption has been experimentally produced by con-

ditions that tend to reduce the breathing capacity. Koch's

successful experiments were directly produced by those con-

ditions.

2. We can at any time watch the direct production

of consumption by these conditions in the dust-inhaling

trades.

3. The trades and occupations that directly compress the

thorax, or impede the respiratory functions, ai*e notorious

for their production of consumption.

4. A large amount of consumption is produced in the army
every year by those conditions.

5. Consumption has been repeatedly produced by confine-

ment, both in man and in animals. »

6. The children of consumptive parents who become dis-

eased have been carefully brought up under such condi-

tions.

7. Consumption bears the mark of the effects of the pro-

gressive action of such conditions from its commencement to

its termination.

8. There is no recorded case of consumption, experimental

or not, in which those conditions were absent.

9. Where such conditions are absent, there is no con-

sumption in man or animal.

10. Upon their introduction, consumption immediately

appears, both among men and in animals.

11. The disease presents a perfectly natural series of

events when viewed in this light.

12. Its presence in our midst is due to the changes in our

habits, mode of life and surroundings, that are being effected

by the progressive advances of civilization.

13. Consumption has been prevented by the removal or

counteraction of those conditions. The immunity of moun-
taineers is due to their capacious lungs.

14. The disease has been frequently arrested for a longer

or shorter period by the accidental or deliberate adoption of

measures that tended to compensate for or counteract those

conditions.

15. And both the experimental and the practical applica-

tion of measures that tend to compensate for and counteract

those conditions have invariably been followed by the arrest

and subsequent complete recovery from consumption, where

the disease was not too extensive; and the same process has

obtained in the thousands of cases of cure by nature and by

Sydenham. Therefore this theory is founded on fact, and is

both in strict accord with and capable of affording an ade-

quate explanation of all the known facts of the case. And

consequently we now have it in our power to secure, with

absolute certainty, the prevention of and recovery from

consumption. I have laid down the principles that must

guide us in carrying out this work, and now it only remains

for me to point out the directions in which we must move,

in order to secure the general application of this knowledge,

and the consequent practical suppression of' consumption.

The State loses the services of a large number of men every

year from consumption in the army and in the various de-'

partments of the civil service. That not only represents a

considerable financial loss, but in the case of the army it

also constitutes a serious source of danger to the State. The

trades and occupations that produce so much consumption

should be the subject of careful inquiry to ascertain how
this production can be reduced to a minimum. That this

inquiry is urgently called for, is evident from the following

statistics, taken from the supplement to the "Registrar-

General's Report," which show, that, out of a thousand

deaths among various classes, there were from phthisis,'

among Cornish miners, 690; earthen ware-manufacturers,

473; printei's, 461; file-makers, 433; cutlers, etc., 371; brew-

ers, etc., 334; stone-quarriers, etc., 308; drapers, etc., 301;

publicans, etc., 295; tailors, 285; cotton-manufacturers, etc.,

272; wool-manufacturers, 257; shoemakers, 254; builders,

etc , 252; carpenters, etc., 204; hosiery-manufacturers, 168;

laborers (agriculture), 122; gardeners, 121; fishermen, 108;

farmers, etc., 103

Physical education should be made a necessary part of our

system of national education. We look to the government

for action in the above dii'ections, and their serious and im-

mediate attention should be given to them. Life-assurance

companies and sick-benefit societies can co-operate most

materially in the prevention of consumption, and save their

members considerable sums of money annually by insisting

upon their members having or obtaining the required amount

of lung development. And every available opportunity

should be taken of placing before workingmen's clubs

and societies the immense importance of physical develop-

ment.

It is of great importance that the consumptive patient

should be placed under treatment as soon as possible, and

that it be uninterruptedly continued until the recovery is.

complete. For this purpose we require hospitals and insti-

tutions placed in the most favorable conditions in the coun-

try and at the seaside, and I am sure the means will be

gladly found for opening these institutions when once their-

necessity and immense importance have been realized. With

such institutions, so placed, and this system of treatment

thoroughly and continuously carried out, I am certain we

shall have reduced the mortality from consumption to truly

insignificant proportions before the next century has escaped

from its infancy. And I have the right to express a clear

and emphatic opinion on this subject; for I myself and my
patients have unquestionably completely recovered from the

disease. A great, a splendid, a noble victory over this disease

lies in the hands of the profession. Shall we let doubt stand

between us and its practical achievement?

G. W. Hambleton.

1 Ite disease is very rare amoDg gypsies.
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NOTES AND NEWS.

De. Dixon, professor of hygiene at the University of Pennsyl-

vania, has been making some experiments with air and dust

obtained in street-cars. He has found in them the germs of many
diseases, contagious and otherwise. Better ventilation and more

effective cleansing are sorely needed.

—Mr. Allan V. Garrat has tendered his resignation as secretary

and treasurer of The National Electric Light Association, to take

effect June 15, 1890.

—The directorate of the railway intended to connect Hudson
Bay with the Canadian railway system has been recently re-

organized, and, it is expected, will be able to carry the under-

taking to completion. The length of the railway is to be 350

miles, starting from North Bay, off the Canadian Pacific Rail-

way at Lake Nipissing, thence to Moose Factory, a port on

James Bay, the southern prolongation of Hudson Bay. This, it

is expected, will become an important feeder to the railways

already built, passing as it does through one of the richest pine

regions in the Dominion, containing forests of red and white pine,

spruce, and taniarac of gigantic proportions. The country trav-

ersed is also said to be rich in minerals, such as galena, copper,

nickel, and iron.

—M. Georges Holland, an eminent French engineer, recently

read a paper before the Acadfimie des Sciences, in which he in-

sists upon the necessity of constructing a railway across the

Sahara. M. Rolland fays that it is time for France to make up
her mind as to the part which she intends taking in the economic

conquest of the interior of Africa. In his paper he defines vrhat

are the regions of the western and central Soudan upon which
French commerce could reasonably reckon, his conclusion being

that nothing durable or really useful could be effected in the

Soudan without the assistance of Algeria; while, in order to take

any effective action in Algeria, that colony would need to be

connected with the Soudan by means of a railway crossing the

Sahara.

—A club of students, under the charge of four experienced tu-

tors, will be formed at Seal Harbor, Mount Desert, Me. , for studj'

and tuition during the summer of 1890. The object of the club

will be to prepare students for the college entrance examinations

in the fall, and also to assist any who have fallen behind in their

studies in making up their defisiencies. The club will be under

the charge of Louis L. Hooper (Harvard '89), assi-tant in physics

in Harvard College, who was at the bead of a similar club suc-

cessfully carried on last summer at North Edgecomb, Me. He will

be assisted by L. H. Dow in ancient languages, N. R. George, jun.,

in mathematics and physics, and J. B. Scott in modern languages,

all of whom hold very high rank in the present senior class of

Harvard College. They have specialized in their several depart-

ments, and are experienced tutors. As each student will receive

separate and individual instruction in all his studies, his peculiar

needs can be met, and rapid and thorough progress can be made.

Although the club is organized principally for study, there will

be ample opportunity for exercise and recreation; A tennis court

and row-boats have been secured, and, as is well known, the

neighborhood offers remarkable advantages in the way of excur-

sions and mountain-climbing. For further particulars, address

Louis L. Hooper, Harvard University, Cambridge, Mass.

—At a regular meeting of the Washington Chemical Society,

April 11, Dr. Thomas Taylor of the United States Department of

Agriculture exhibited a new flash-light intended to take the

place of several kinds which have of late proved highly danger-

ous in practice. The composition of Dr. Taylor's new flash-light

consists largely of charcoal made from the silky down of the

milk-weed,—a form of carbon which he prefers to all others, be-

cause of its freedom from ash. A few grains of this new com-
position placed on tissue-paper and lighted by a punk-match
produced a prompt and blinding flash, while it was observed that

the paper on which the powder rested was not even scorched.

The flash being instantaneous, the heat is not sufficient to ignite

the most inflammable material on which the powder may rest.

Dr. Taylor demonstrated this by using, with the same paper for

a base, an inferior flash-light, which set fire to the paper at once.

This is owing to the comparatively slow combustion of the chem-
icals used in the inferior grade. Dr. Taylor said that the powder
of his new flash-light will not explode either by concussion or
friction.

—On Monday evening, April 31, at the meeting of the section of

mineralogy of the New York Academy of Sciences with the New
York Mineralogical Club, Mr. George F. Kunz spoke on the sub-

jects of " The Minerals exhibited at the Paris Exposition of 1889"'

and " A Remarkable Group of Meteorites from Kiowa County^
Kan.;" and Dr. Joseph H. Hunt exhibited a collection of speci-

mens from Paterson, N.J. , consisting of zeolites and quartz pseu-

domorphs after zeolites. Mr. Kunz also exhibited a new and un-
described meteoric iron from Colfax, Rutherford County, N.C.,

and spoke on the asteriation in calcite as observed by patting a
light through transparent cleavages, on the native antimony from
Kern County, Cal., and on the pallasites and meteoric iron from
Kiowa County, Kan.

—The following is a complete list of the papers read before the

National Academy of Sciences, at its Ajjril meeting, 1S90: "The
Effects of the Inhalation of Nitrogen, Nitrous Oxide, Oxygen,
and Carbonic Acid upon the Circulation, with Special Reference

to the Nitrous Oxides, Aneesthesia, and Asphyxia," by H. C.

Wood; " On the Application of Interference Methods to Astro-

nomical Measurements,'" by A. A. Michelson; " Physiognomy of

the American Tertiary Hemiptera," by S. H. Scudder; " Totality

of the Eclipse of 1889," Dec. 2S," by D. P. Todd; " The Bud'lingof

Salpa considered in Relation to the Question of the Inheritance of

Acquired Characters," by W. K. Brooks; " Recent Advances
towards a Knowledge of the Fishes of the Great Oceanic Depths,"

by G Brown Goode and Tarleton H. Bean; " A System of Classi-

fication of Variable Stars,'' by S. C. Chandler; " On the Spectrum
of Metals," by H. A. Rowland; " On the Cheapest Light,'" by S,

P. Langley; "On the Relation of Secular Disintegration to Cer-

tain Crystalline and Transitional Schists" and " On the Structure

of the Green Mouniains," by R. Pumpelly; "The Interrelation-

ships of the lohthyopsida," " The Notacanthoid Fishes as Repre-

sentatives of a Peculiar Order," and "The Halosauroid Fishes

Typical of a Special Order, '" by Theo. Gill; "Researches on the
Double Halides " and "Researches on the Sulphinides," by Ira

Remsen.

—The faculty of the Wharton School of Finance and Economy,
at the University of Pennsylvania, have been steadily developing

during the past months a library, which, now that it has reached

very lai'ge dimensions, is making its impoi-tance felt. The foun-

dation was laid by the great collection of the late Stephen ColwelV
comprising between seven and eight thousand volumes, and in-

cluding nearly every important book on the subjects of finance

and political economy in the English, French, and Italian lan-

guages published before 1860. This was supplemented by the

bequest of the library of the late Henry C. Carey, which embraces

many later works and pamphlets, and is especially rich hi statis-

tical literature, European government reports, and the like. Some'

time since, in addition, a collection of about three thousand Eng-
lish pamphlets on financial and economical subjects, formerly

the property of Mr. McCalmot of London, was obtained, coiver-

ing the period from the close of the seventeenth century to our

own time, and bound in chronological order. Professor Bastable-

of Dublin has pronounced this to be better than the similar

collection of the British Museum. It is necessary, of course, in;

order to keep pace with the times, to buy the best of the new-

books within the scope of the Wharton School. An annual fantf

has accordingly been provided for this purpose; and a number ot

works, several of them fresh from the author's hands, whicb

were selected by Professor James while abroad last summer, have

lately arrived at the university. A department of the library of

especial interest is that pertaining to municipal government. It

is hoped that all documents pertaining to this subject for cities of

over fifty thousand inhabitants may be obtained. The eo opera-

ation of all municipal ofiicers is urgently requested, and the

receipt of any documents, however trifling, will be gratefulli^

acknowledged.
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All the States op South and Middle America have of late

years shown great solicitude about the condition of the national

education, but none more so than the Argentine Republic. Dr. J.

B. Zubiar has just published a little pamphlet entitled " Quelques

Euots sur riustruction dans la Eepublique Argentine " (Paris). He
is inspector of the national schools and training-colleges, and was
Siis country's delegate at the last Paris exhibition and at the peda-

gogical congress held on that occasion. The object of his pam-
phlet is to show to the civilized world what progress the Argen-

^ne Republic has made since it succeeded in shaking off the

clerical government of Spain, which had for three centui-ies held

it down. The following facts need no comment. In 1810 the

-only places where teaching went on were a theological college

.-and a few schools isept by priests, who taught the 3'oung idea

Blow to shoot chiefly by means of the cane. In 1888, after fifty

years of independence, there ai'e for the forty million inhabitants

fewjj aniversities with three faculties each, 1.5 colleges, 34 train-

Sirg-colleges with 758 professors and 11,365 pupils, 2,263 elemen-

dary schools with 4,744 teachers and 175,239 pupils (which gives

a,tt average of 34 to each class only), and, besides, 831 private ele-

snentary schools with 1,094 teachers and 33,723 pupils, —altogether

3,227 schools with 254.608 pupils. In commenting on this report,

She Journal of Education, London, states that the great impulse

ia education was given by the law of 1789, and ever since the

work has rapidly extended. In one year, 1887-88, there was an
increase of 109 schools, with 1,000 teachers and ^7,158 pupils.

MENTAL SCIENCE.

A Study of Movements in Young Children.

Modern science attaches great importance to the study of be-

ginnings, and such study is quite as promising and interesting in

the field of mental as of physical facts. The origin and growth
of human faculty as exemplified in the development of the child

claims an especial importance on account of its very general and
educational interest. Quite a number of child biographies have

been written from this point of view, and the period has now
come when special studies of particular lines of development and
acquisition of faculty are made. A recent study by M. Binet

{Revue Philosophique, March, 1890) deals with the following four

points: the co-ordination of movements in walking, the bilateral

character of movements, automatism in movements, and re-action

times.

The study of how children learn to walk has been confined

mainly to determining the age at which independent locomotion

begins: this in the average of a number of infants was found to

be at about eighteen months. It varies considerably with the

health and growth of the child, and also with the degree of at-

tention the child gives to the learning of it. M. Binet tells of

two sisters, the elder of whom learned to walk at twelve months
by carefully and persistently leaning on one chair, feeling the

way to the next, and so on; while the younger, who was stronger

and had every opportunity of learning quickly, made very intense

but irregular efforts to walk, and did not succeed until her fif-

teenth month. This difference of character has been maintained,

the elder being calm, serious, and not easily distracted, while

the younger is exuberant, easily distracted, and volatile. The
origin of the tentative movements resulting in walking, Preyer

regards as instinctively inherited, and in this opinion M. Binet

concurs. The latter observed in an infant onh" thr.ee weeks old

alternate movements of the legs when the child was held with

the legs free to move, and the soles of the feet were in contact

with any substance. Repeated experiments showed that if the

child were held with its feet above the ground, no such alter-

nating movements of the legs occurred, but as soon as the feet

touched the floor these movements were refiexly excited. This

seems to indicate that the movements of walking are instinctive;

it also indicates that the fact of walking being a power which the

child acquires somewhat late does not interfere with its instinc-

tive character.

If one observes the spontaneous, explosive movements of the

arms and legs of infants a few weeks old, one will notice a great

preponderance of bilateral movements; the two arms or the two

legs moving together, or, if not quite together, alternating so rap-

idly as to amount to the same thing. The contrast in this respect

between the infant and a child of two or three years is very

marked. Of 57 movements made by an infant one week old,

only 13 were unilateral, 25 were bilateral, and 23 of the rapidly

alternating kind. This tendency towards bilateral movements

can be observed in older children. Rubber tubes were placed in

the hands of a three-and-a -half-year-old child with the request

that at a given signal she should press only one of the tubes.

The record showed very frequently that both were pressed, and

other irregularities occurred. In connection with these move-

ments, M. Binet's attention was called to the expression of fear

in the child when not securely held. This was very evident by

its crying, which ceased as sobn as the child was securely held.

This occurred before the child had had a fall, and so would sug-

gest a sort of instinctive fear of falling,—a fear,which does not

exist with regard to fire, for instance.

Recent researches have attached great importance to the phe-

nomena of automatism, or the subconscious reception of sensa-

tion, and execution of appropriate movements. In a single child

such automatism was evident during the first six months of life.

If the child's hand were open, a light pre.«sure on the thumb suf-

ficed to make it close, and when closed a stroking of the back of

the hand opened it. This succeeded as well whether the child was

awake or asleep, whether the child directed its attention to the

hand or not. The same automatic faculty comes to the front in

many ways. If a child's interest is held towards a certain point.
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one may slip a key or other object into a child's hand and have it

held until the hand opens and the key falls, evidently without the

child's knowing it. The ease with which a child may be distracted

is well known. A crying child is appeased by drawing its atten-

tion away from the source of trouble. The case is cited of a child

much put out by being presented to strangers, but who at once

stopped crying when a match was lit. As soon as the match

went out, the crying recommenced, and so on, for several min-

utes. We here see an alternation of the mental view that would

be regarded as abnormal in the adult. The contrast between this

and the elaborate means necessary to gain mental diversion in

adult life is certainly striking.

The time of mental acts can be studied in children old enough

to understand what is asked of them. Ordinary observation

:shows that children are slow in responding to a stimulus. Actual

measurements were taken by having children press upon a tube

as soon as they heard a sound. The average adult time for this

re-action is .14 of a second. Children from four to seven years

oldrequire over half a second to do the same thing. The times, too,

are irregular, from a minimum of one-tifih of a second to a max-

imum of a second or more, indicating an irregularity in the

power to fix the attention upon so artificial a task. When the

time was measured, the curve of contraction was also written.

This in the adult is a quick, sudden stroke, occupying about .34

of a second. Tn three of the children the movement occupied

over half again as much time, and in one child was as long as

two seconds. This suggested a test of the maximum number of

pressures a child and an adult could make in a given time. The

adult makes 18 (in an extreme case 27) in 4 seconds, while the

children averaged oniy 9 pressures in the same time. We have

thus indicated in a variety of ways the gradual development of

human faculty, as well as the unconscious education we pass

through in childhood, and the means of educationally utilizing

it.

The Sensations of Movement

We are getting to appreciate more and more how much of

mental life is founded upon the information obtained through the

contraction of muscles. The exact determination of how this

knowledge is obtained becomes correspondingly important. A
recent s-udy by M. Bloch sheds interesting light on some phases

of this question (Revue Scientifque, March 8, 1890). It is to be

observed at the outset that we have no direct knowledge of the

muscular changes produced in the muscles themselves when they

contract. When we close the hand, all the sensation is in the

hand itself, while the muscles whose contraction brings on the

movement are farther up in the fore-arm. It is, then, from the

sensations of compression of the skin and the movement of

joints that we obtain our notions of movement. There are in-

deed certain secondary associative conti'actions of muscles, coming
a slight fraction of a second after the contraction of the muscle

we innervate, that seem to tell us of the realization of the intend-

ed contraction. While thus ignorant of the means of muscular

contraction, we can direct its extent and direction. We can set

the vocal chords to sing a certain note, but in many cases these

adjustments are simply a series of tentative attempts, and even
then liable to some considerable errors. For the motions of t)ie

arms this was tested in the following way. The two leaves of a

screen standing at about an angle of eighty degrees to each other

had their sides covered with ruled paper, and the general prob-

lem was for the observer in a definite position in front of the

screen to find with the two arms corresponding places upon the

two leaves of the screen. The movements of the two hands
were most nearly alike when the movements were nearest to the

body and near the line of the eyes, although the eyes in these

cxperinients were of course closed. The difference in position of

the two hands is about 1 centimetre in this region; this wlien the

two hands are moved together. If the one hand is placed, and
the other is to find a coiresponding position, then the task is

much more uncertain, and the error larger; the error being 5

centimetres, where it was but 1 centimetre before. If this pro-

cess depends upon the contraction of muscles, then the error

-should be larger if the one arm is moved passively by an assist-

ant, while the other arm finds the position in which the first was
placed. An actual test showed that under such conditions the

process is quite as exact as before. This independence between

the perception of the position of our limbs and the muscular con-

traction was further shown by placing the wrist of one hand
through a ring suspended by a rubber band from the top of the

screen. To find a place low down on the screen, the hand must

pull against the rubber band, and this should make all the ad-

justments too high; but no such effect occurs. Again, if a

weight of 3 kilograms be attached to either wrist, it does not

change the accuracy of the adjustments. Another kind of mus-

cular sensation was tested by taking a number of leaves of a book

in between the thumb and forefinger of one hand, and finding

with the other an equal number of leaves. This error for a small

number of leaves was about one fifteenth the number of leaves,

but for a larger number this ratio decreased. It makes some
difference whether the right or the left hand is the judging hand;

and for M. Bloch, who is left-handed, the left hand feels lengths

as larger than equal lengths in the right hand.

We also have no definite knowledge of the precise time of a

muscular contraction. If we attempt to beat time with a

metronome by the rhythmical contraction of a muscle, we
imagine that we begin the motiou as the metronome beats; but

in fact it is the end of the movement that coincides with the beat

of the metronome, the real contraction preceding it by a consider-

able fraction of a second. More curiously still, if an impulse is

sent out at the same time to a muscle near the brain (say, the

muscles moving the jaws) and to muscles far away (say, those

moving the foot), the impulse will reach the foot later. If, now,

we keep time with a metronome by alternately contracting the

jaw and the foot, then we really begin the movement of the foot

earlier than that of the jaw, so that the close of the movements

shall coincide with the sound.

The intensity of muscular sensations, M. Bloch subjected to

only a very rough test. After many unsatisfactory modes of

testtog, be used a form of balance, on the short arm of which

was suspended a constant weight, and along the long arm of

which the finger moved, keeping the beam horizontal. The

finger was placed in a certain position, and tiien moved as little

one way or the other as was necessary to tell that the pressm-e had

changed. From this the ratio of pressures at the two positions

was calculated, and found to be about 1:4.3. In this both the

muscle sense and the prsfesure-sense are used. To rule out the

former, a brace was placed above the beam, so that the weight

pressed against the finger, but the latter need not support it.

The ratio thus determined was 1:3. The pressure- sense was

eliminated by wrapping thread around the finger, and then the

sensibility was determined to be 1:2 5, so that both these senses

contribute to the common result.

BOOK-REVIEWS.

A Primer of Phonetics. By Henby Sweet, M.A. New York,

Macmillan. 16°. 90 cents.

This work makes use of "Visible Speech" to teach the ele-

ments of phonetics, and to denote the analysis of English, French,

and German sounds. All the details of "Visible Speech"—its

organic and phonetic classifications, its terminology, and even

its symbolic notation—are borrowed in wholesale, in a way that,

however flattering to the author of the system, cannot be satisfac-

tory to its students: for Mr. Sweet has made " a few modifica-

tions" of the symbols; and, notwithstanding that these have been

repudiated by the author of " Visible Speech" as not in harmony

with the fundamental principles of his system, they are here in-

corporated with it, without any Indications to distinguish the in-

novations from the original parts of the scheme. The " Visible

Speech" notations should at least have been shown in comparison

with the substitutions, so that a student might use the one or the

other, as his preference might dictate. Without the symbols

themselves, the objectionable character of the "modifications"

cannot be made clear; but the ground of the objections will be

understood from the statement that the mutual relations of the
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sounds of p b in, t d n. k g ng,—depicted in the "Visible

Speech " symbols,— are entirely invisible in the substituted sym-
bols for the sounds of m n ng. So. also, for the symbols of s sh th,

— which form a related series in '• Visible Speech,"'—the " modifi-

cations" depart altogether from the original plan of symljoliza-

tion by substituting a set of merely arbitrary forms.

In some few points Mr. Sweet disputes the correctness of the "Vis-

ible Speech '" analysis; for example, in the sound of ah, the " low
back wide" vowel which Mr. Sweet says should be the 'mid
back wide." Such difference of opinion is of course legitimate,

but each opinion should be attributed to its proper author. In

the preface to this bnok llr. Sweet says, "I feel convinced that

the path of progress lies through the ' Visble Speech ' analysis, and
that the first duty of the very few who have a practical command
of it is to do what they can to spread the knowledge of it." Yet
in the above case Jlr. Sweet gives his own analysis only, and
mak(S no refeience to its divergence from that oi'iginally made,
and still upheld, by the author of "Visible Speech." The same
procedure is further manifested in the introduction of symbols
for the teeth, turned in different directions — as, surely, never
teeth were turned -to represent the sounds of th and /. In ref-

erence to tliese symbols, Mr. Bell says, in bis " Lectures on Pho-
netics," " The symmetry of the system has been deformed in re-

publications which have been njade without leave asked or given.

One emendator, it seems, had supposed the system wanting in

symbols for the teeth, and accordingly he actually provided it

with a set. ' Visible Speech' was certainly not born with teeth;

or, lather, teeth (jcing in the mouth, their presence is implied as

a matter of course, and requires no symbolizing— as they are not

in tlie habit of shifting their root-fast positions. The teeth, like

the hard palate, are only passively employed; and it will be time
enough to call in dental aid wlien the teeth are shown to be the

active agents in forming any oral tound."

In spite cf this protest. Mr. Sweet brings in his symbols for the

teeth, without a word to show that they form no part of the origi-

nal system. This is altogether indefensible. " Visible Speech,"

as we learn from the inaugural volume, cost its author the labor of

twenty years: and, although its inventor might be scientifically glad

to see his system superseded by a better, no person can look with

equanimity on winton interference with so elaborate a plan. All

that Mr. Sweet has to say in his " Primer " might have been said

—if not better said—within the limits of the symbolism that has

not, we are told, been found wanting in means to discriminate

the phonetics of any language. Mr. Sweet's "modifications"
cannot be accepted as legitimate; far less can they be .considered

as improvements: but the chief objection to them is that they
are mixed up with the true "Visible Speech," as if they formed
part of the system. In it, yet not of it, they misrepresent it, and
mislead the learner.

Simple Elements of Navigation. By Ltjcien Yotjng. New
York, Wiley. 16".

To the yachtsman who annually, and about this time of

year, goes down to the sea in a schooner, or a sloop, or a
cutter, or perchance in a steam or naphtha launch, this

little pocket-volume will prove invaluable; and to the naval

apprentice, the petty officer, or the ambitious able seaman, it

will be of greater immediate assistance on the road to promo-
tion than more pretentious works intended for the use of

accomplished mathematicians and experienced navigators. The
treatise is not intended to take the place of any other work,
for we know of no other of similar scope; nor does it aim to

supply any real or imaginary deficiency in previous works
on the subject. It is put forth as a compendium or epitome
of the simple elements of navigation, containing every thing

necessary to enable a man of ordinary intelligence, with a
little "seafaring education," to navigate a vessel to any port

in the world; but it does not aim to supplant more compre-
hensive works on navigation. All complicated mathematical
formulas are omitted, and also all calculations not readily and
easily comprehended and performed. About one-half the

volume is of necessity given to the tables of difference of lati-

tude and departure; refraction, dip, and jiarallax; declination

of the sun; equation of time; sines, tangents, and secants?

etc. ; without which no work of the kind is complete.

But, good as the book is, it has serious defects, which we
hope to see remedied in later editions. These defects, how-
ever, while marring the literary value of the work, do not
interfere with its value for the main purpose the author had
in view. They arise from the attempt to condense into a few
pages matter which, from its nature, does not readily lend
itself to condensation. As a consequence, there are many-
sentences in the book which must be carefully studied, readl

over and over again, before the meaning is apparent. To the
author, of course, familiar with the subject, all is clear; but
to the student, to whom navigation may be "all Greek,"' the

translation into plain English of puzzling obscurities, pro-

duced by ultra-condensation, may be a distasteful task. Then.

there are occasional lapses in grammar and in diction, whicli

would not be so noticeable were they not in so noticeable a
work. As a whole, the treatise is a good one, the need of

such a work was felt, and we have no doubt that it will have
a cordial reception.

A Century of Electricity. By T. C. Mendenhall. Boston and
New York, Houghton, Mifflin, & Co., 1890. 13°. $].25.

This is a second edition, with additions, of this book, which
was first published in 1886,—with additions, we note, as the
progress of electrical science, which has been made mostly in the

last hundred years, did not cease four years ago, but has made-
further strides Man}' of these advances have been in the appli-

cations of electricity to the production of light, and, in a broad
way, to the transmission of power. Four years ago electrical ap-

pliances were pojaping up on every side, each putting forth a.

claim to great usefulness and to perfection. This activity in a
new industrial field gave rise to the inevitable fever of specula-

tion, which could but result in great disappointments, as the in-

completeness of the novel inventions as they then stood was.

shown by experience. Then, again, the use of so powerful an-^
agent in methods most crude led to disasters to human life and
property, that aroused hostility to the new force. Our author
traces all this matter of history, and shows how even the much.
talked of alternating currents have been gradually made more
amenable to human wants, and records the general settling-dowit

to really useful work of the electrical industries.

But it is on the side of theory also that enormous advances
have been made recently in electrical science. Many know that

a connection between electricity and light was suspected a dozen
or twenty yeai-s ago by Clerk Maxwell. Now, in his additions.

Professor Mendenhall records the experiments of Hertz, which
show the suspicion of twenty years back to be true.

Many are interested in the display of electrical energy on every

hand, and yet know little of how it has come to pass that there

are electric cars, electric lights, electric printing-presses. For
these Mendenhall's "Century of Electricity" is intended, and
that they may rely upon it is shown by the fact that in two years

only two errors have.been pointed out in the text; and one -of

these dates back to Faraday himself, who overlooked a misstate-

ment of one of the laws lie discovered in his own publication of
theai.—an error which was inadvertently copied.

Tlie Elements of Laboratory Work: A Course of Natural Sci-

ence. By A. G. Earl. London and New York, Longmans.
1S°.

The author is a late scholar of Christ's CoUege, Oxford, and
now science master at Tonbridge School. The book is for use in

laboratory work, and presupposes a fairly well stocked room for

the instruction of beginners in physical science. The field of
work is somewhat more limited than is frequently the case with
books of this class, experiments on the physical and to some ex-

tent on the chemical properties of matter being made most
prominent. Electrical measurements, which lend themselves ad-

mirably to higher laboratory work in physics, are but sparingly

referred to. For ourselves, we do not approve of the minuteness,

with which the primary facts in regard to matter are supposed to-

be observed by the student using Earl's methods, but we are
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aware that all teachers do not agree with us in this; but we do
not hesitate in saying that to this, even now, new method of

study " The Elements of Laboratory Work" is an addition, and
that those who have such work in charge will find the experi-

ments and exercises full of suggestions.

AMONG THE PUBLISHERS.

" Hints on How to Travel " is the title of a handsomely illus-

trated little guide and inforuiatioii book just published by H. D.

Newson & Co., 853 Broadway, this city.

—" The Growth of Yale Athletics," by Walter Camp, illustrated

by instantaneous photographs taken on the campus; "Path of

the Cyclone," seventeen views of the ruins in Louisville; "Missis-

sippi Floods," breaks in the levees, river scenes, as pictured from
the government vessel,— are published in Illustrated American
No 9, for the week ending April 19.

—In the May number of the New England Magazine there

will be a full-page portrait of George Kennan, whicli appears in

connection with a poem on the recent Russian atrocities.

—"The Better Day" (New York, Fimk & Wagnalls) is the title

of the new periodical, the organ of the Better Day Reading Circles.

It is a journal of temperance educatiob, to extend tbe work begun
by the course of scientific temperance instruction in the public

schools.

—Encouraged by the success of the ' 'Historiettes Modernes, '

'

by Professor C. Fontaine, Washington, D.C., the publishers,

D. C. Heath & Co. (Boston) issued on the 21st a second vol-

ume by the same author, and edited on the same plan. The
stories are short, pure, interesting, and of recent appearance
in France, and the notes are full and suggestive.

—Two American honeysuckles which have often been con-

founded are admirably figured in last week's Garden and Forest.

They are Lonicera flava and Lonicera Sullivantii, and the por-

traits will serve to facilitate their identification. Some sound
advice about planting new places is given in the leading editorial

article, and the great nurseries of the Messrs. Veitch & Sons, near
London, are described. Besides the usual variety of seasonable

horticultural matter, the number contains a review of Dr. Hein-
rich Mayr's important work on the forests of North America.

—Roberts Brothers have ready "London of To-Day," by
Charles Eyre Pascoe, an illustrated handbook for the season of

1890.

—An article in Lippincott' s Monthly Magazine for May of

timely interest is "Subsidies and Shipping," by Henry W.
Raymond. Mr. Raymond points out that all nations who are
leaders in commerce grant subsidies to their shipping, and
argues that in order to compete successfully with foreign

nations we must adopt their methods.

—Charles Scribner's Sons have ready "The Wife of the

First Consul," translated from the French of St. Amand by T.

S. Perry, and have in press two more books by the same au-
thor,— "Marie Antoinette and the End of the Ancient Regime"
and 'The Happy Days of the Empress Louise." A revised

edition has been prepared of Lafayette C. Loomis's "Index
Guide to Travel and Art Study in Europe."

—tittle, Brown, & Co. will publish next month ' 'The

Influence of Sea Power upon History." by Capt. A. T. Mahan,
U.S.N. , with twenty-five charts illustrative of great naval

battles. The object of the work is an examination of the

general history of Europe and America, and exemplification of

the great determining influence of the maritime strength upon
great issues, ^a point which many historians have either over-

looked or touched upon superficially. The period embraced is

from 1660 to the end of tbe American Revolution.

—Messrs. Ginn & Co. announce for publication May 1,

"Common School Music Charts," by W. S. Tilden, teacher of

music in the State Normal School, Pramingham, and author of

"A Common School Song Reader." These chUrts are designed

Publications received at Editor's Offic

April 14-19.

Canada Geological and Natural History Survey,
Plan of the Asbestus Areas in the To-wnships of
Thetford, Coleraine, Wolfestown & Ireland.

"

'

tawa, Geol. Surv. t^.

(reological Map of the Province of Ne^t Bruns-
wick. Ottawa, Geol. Suiv. f''.

Davis, E. H. The Fourth Beading-Book. Philadel
phia, Lippincott. 448 p. 12°, 80 cents.

Heroic Ballads. With Poems of War and Patriot
ism. Ed. with notes by D. H. M. Boston, Ginn
319 p. IS". 50 cents.

Mendenhall, T. 0. A Century of Electricity. 2d
ed. Boston and New York, Houghton, Mifflin, &
Co. 243 p. 12°. $1.25.

SwEDENBORG, E. Angelic Wisdom concerning the
Divine Love and the Divine Wisdom. New York,
Amer. Swedenborg Publ. Co. 375 p. 24°.

U. S. Coast and Geodetic Survey. Annual Change
of the Magnetic Declination for the Epoch Janu-
ary, 1890. Washington, Government. f°.

Isogenic Chart of the United States tor the Epoch
1890. Washington, Government. f°.

Magnetic Meridians of the United States for
January, 1890. Washington, Government. f°.

Ward, R. H. Plant Organization. 2d ed. Boston,
Ginn. 31 p. 8". 85 cents.

FOR SEASON'S STUDY IN

M Books on Birds, Insects, U

A

Mosses, Lichens, Algce,

Desmids, Sea Life, Spi- I

y ders. Butterflies., Botany, 3
1

1 Microscope, Histology, Bac- x
~ teria, Zoology and Nat- '

n ural History. U
11 *:i;* For sale at all Bookstores, or Cata- K

logue on application to

I BRADLEE WHIDDEN, Publisher, V
"• 18 Arch street, Boston. I

HEAVEjV A]\i» HELL,. By Eman-
uel Swedenborg. 416 pages, paper cover.
Mailed pre-paid for 14 Cents in stamps by
the American Swedenborg Printing and Pub-
lishing Society, 30 Cooper Union, N. Y. City..

THIRD EDITION.

THE FAULtToF speech
BY

A. MELVILLE BELL,
Author of " Visible Speech," etc., etc.

The Faults of Speech is a Self-Corrector
and Teacher's Manual, for the removal of all

Impediments and Defects of Articulation.

eo CexLts-
*:/.* Sent postpaid on receij)t of price,

H. D. C. 47 Lafayette Place,

NEW YORK.

50,000 vols, of ancient and modem
rare and scarce books offered for
sale. Send for books tried to ob-
tain elsewhere without success.

American. British, German and French Books. Cat-
alogues mailed free to Bookbuyers.

C, N. CASPAR, Book Emporium, 437 E. W. St., Milwaukee

JUST PUBLISHED.

POPULAR MANUAL OF VISIBLE SPEECH AND

VOCAL PHYSIOLOGY,
For u-e in Colleges and Normal Schools. Price 50 cents.

It free by post by

N. D. C. HODGES, 47 Lafayette Pla
,
New York

BOOKS : How to Excbange them for
others. Send a postal to the Science exchange
column (insertion fre^). stating brieflv what you
want to exchange. Science, 47 Lafayette Placev
New York.

SECOND EDITION.

NATURALISTIC PHOTOGRAPHY
FOK STBj1>ENTS OF THE ART,

313 pages Si'o., cloth, §2.00, postage prejmid
" This book contains a greater amount of info rma.

tion on the artistic elements to be considered in
photography than any that we know of.*'

—

Scientific
American. Descriptive circulars on application to

E. & F. N. SPON, 12 Cortlandt St., New York.

DICTIONARY
OF

ECONOMIC PLANTS,
BY JOHN SMITH,

Associate of the Linncean Society, author of

" Historia Filicum, " " History of

Bible Plants," etc., etc.

For more than forty years Mr. Smith was
connected with , the Royal Gardens, Kew,
which gave him remarliable opportunities for

becoming acquainted with the largest collec-

tion of living plants, native and exotic, ever
brought together: and from 18-46. he was
associated with the late Sir. W. Hooper in

building up the Kensington Museum of Eco-
nomic Botany. Based on all this experience,
Mr. Smith has produced this Dictionary which
gives under their popular names information
about plants that furnish the wants of man,
their history, products and uses. Having
received a large invoice of this book from
the London publisher, we ofEer to mail copies
postpaid at a discount.

List price, $3.50 : our price, $2.80.

SCIENCE BOOK AGENCY,
47 liarayette Place, Kew York»
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to furnish at moderate cost a brief course in note-reading for

the smaller village and country schools, in which a full graded

course cannot well be followed.

— Dr. Francis Warner (physician to tlie London Hospilal, etc.)

has prepared for publication his lectures on " The Growth of In-

tellectual Faculty,'" delivered for the Teachers' Training Syndicate,

in Cambridge, during the Lent term in 1888 and 1889. The author

insists on the necessity of observing physical facts, their causes

and effects, when considering mental and moral questions, and
has worked out a system of ob?er\ing pupils in school. Special

attention is given to such states as " attention," nervousness, sleep,

fidgetiness, disobedience, lying, headache, low development, etc.

Observations made in schools are largely referred to, and the

notes of many cases are given. The book, which is illustrated

with diagrams, will be issued shortly by Macmillan & Co.

—A year or two ago. a series of articles was published in The
Forum, entitled "How I Was Educated.'' The contributors were

presidents of univei'sities and colleges, other prominent educators,

and men of letters. These autobiographical papers were collected

and printed in a separate volume, and now belong to the standard

educational literature of (he United States. A new series of ar-

ticles will appear forthwith on an analogous question: viz.,

'What were the influences—the persons, the circumstances, the

books—that have operated most to form the character and occu-

pation of a number of notable scholars and men of letters and
science?" The contributors to this series will include eight or

ten of tlie foremost men of letters, men of science, teachers, and
statesmen, American and foreign.

—Dr. E. N. Sneatb, lecturer on the history of philosophy at

Yale, has been inspiring the preparation of a series of small vol-

umes of selections from the leading philosophers from Descartes

down, so arranged as to present an outline of their systems.

Each volume will contain a biographical sketch of the author, a

statement of the historical position of the system, and a bibliog-

raphy. Those so far arranged for are • Descartes," by Professor

-Ladd of Yale; "Spinoza," by Professor Fullerton of the Univer-

sity of Pennsylvania: "Locke," by Professor Russell of Williams;
" Berkeley," by Ex-President Porter of Yale: "Hume," by Dr.

Sneath of Yale: and "Hegel," by Professor Royce of Har-

vard. Kant, Comte, and Spencer will certainly be added to the

series, and others if encouragement is received. The publishers

will be Henry Holt & Co.

— Mr. D. C. Thomson, author of "The Life and Works of

Thomas Bewick " and " The Life of H. K. Browne, ' Phiz,' " has

had in preparation for the past three years an important work on
the Barbizon School of Painteis. This volume will be similar in

size (quartoj and character to the " Lif? of Bewick" and the

" Life ot • Phiz,' " and will be illustrated with numerous plates

and wood-engi-avings. The work will supply a complete bio-

graphical and critical account of the group of five celebrated

French painters known as the Barbizon School, —Theodore Rous-
seau, Jean Francois Millet, Narcisse VirgiliQ Diaz, Charles Fran-

gois D'Aubigny, and Jean Baptiste Camille Corot. Such a publi-

cation necessarily demands excellent illustrations; and many
representations will be given of pictures, drawings, and portraits,

in various methods of reproduction, — etching, photogravui-e,

wood-engraving, etc. It is proposed to publish the volume by

subscription, which should be forwarded to Scribner & Welford,

New York, without delay.

LETTERS TO THE EDITOR.
*+* Correspondents are requested to be as brief as possible. The writer's name
is in all cases required as proof of good faith.

The editor ^odl be glad to publish any queries consonant with the character
of the journal.
On requfst, twenty copies of the luimber containing his communication will

be furnished free to any correspondent.

The Psychrometer.

There have recently appeared two quite extended investiga-

tions on the use of the psychrometer (wet and dry bulb thermom-

eters) in determining the moisture-contents of the air. The first

is a comparison with the condensing hy grometer, made by Pro-

fessor S. A. Hill of Allahabad, India, published in the Journal of

the Asiatic Society of Bengal {wo\. vii., 1888). Recent investiga-

tions in this country have shown the entire uselessness of trying

to obtain reBned results with an unventilated psychrometer, and
we note that a partial neglect of this precaution has led to wrong
inferences in this paper. The experiments with the Regnault ap-

paratus revealed the same difficulties, with the plate, fumes of

ether, etc., that have been noted by others. The ccimparifons

were made with artificial ventilation, as well as in a breeze and
in still air, at pressures ranging from 20.6 to 39.4 inches. There

were twenty-seven observations; and of these, four had an arti-

ficial ventilation. The method of ventilation is not given, but we
may assume that it was sufficient to give good readings. The
following are the results:—
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ing to note that these have been materially morlified recently, as

shown by column (7) Formerly they vvere exceedingly unsatis-

factory. It will be seen that the most satisfactory argument lies

in columns (3) and (6); but since column (6) is for a ventilated

psychrometer, and the readmgs used were unventilated, we must
conclude that the chemical method for obtaining vapor pressure,

as given by this investigation, does not agree with the condensing

hygrometer. It is much to be regretted that comparisons were
not instituted between the chemical method, the sling psy-
chrometer, and the condensing hygrometer. This paper is a valu-
able addition to our knowledge of chemical methods, and nar-
rows down the remaining unexplored field of research for

measuring the moisture of the air. H A. Hazen.
Washington, April 16.

scon's

Iemulsioii
I

I
DOES CURE

En its First Stages.

Be sui'e you get tJie gemiine.

Exchanges.
[Free of charge to all, if ofsatisfactory character.

Address N. D. C. Hodges, 47 Lafayette Place, New
York.l

Wanted—To furnish roots of Dodccaiheon Meadia,
Sarracenia purpurea^ ^n6. other wild flowers, native of
Southern Wisconsin, in quantities. D. E. Willard, Cu-
rator of Museum, Albion Academy, Albion, Wis.

A large number of plants from Maine, Connecticut,
Indiana and Illinois for exchange. Southern and west-
ern exchanges preferred. Address, enclosing lists, L. N.
Johnson, 223 Chicago Ave., Evanston, 111.

For Exchange—Fourteen volumes Encyclopedia Brit-

annica (Stoddard's ninth edition), bound in leather—part
in original wrappers, all as new—can arrange to furnish
volumes required to complete set, and six volumes
" American Naturalist " in numbers. Want small screw-
cutting foot lathe and testing galvanometer and rheostat.
For particulars address A. B. Campbell, McKean Co.,
Bradford, I'a.

I have a number of duplicates of microscopic slides,

mostly botanical, which I would like to exchange for
others not now in my collection. Send list of what you
have to exchange and get my list. S. R. Thompson,
New Wilmington, Pa.

Corresp ndence and exchanges solicited with persons
interested in the study of American and Mexican an-
tiquities. L. W. Gunckel, 36 Elm St., New Haven, Conn,

Wanted—Books and journals, American or foreign,
relating to Photography—exchange or purchase, C. W,
Canfield. 1,321 Broadway, New York.

\Vanted.—Marine univalves of the west coast, from U.
S. line southward, and from Pacific Islands, offered; ex-
change from a general collection. — F. C. Browne, Fram-
ingham, Mass., Box 50.

A TEMPORARY BINDER
for Science is now ready, and will be mailed
postpaid on receipt of 75 cents.

This binder is strong, durable and

elegant, has gilt side-title, and allows

the opening of the pages perfectly

flat. Any number can be taken out

or replaced without disturbing the

others, and the papers are not muti-

lated for subsequent permanent bind

ing. Filed in this binder, Science is

always convenient for reference.

N. D. C. HODGES,
47 Lafayette Place, N. Y.

A New Method of Treating Disease.

HOSPITAL REMEDIES.
What are they ? There is a new departure in

the treatment of disease. It consists in the

collection of the specifics used by noted special-

ists of Europe and America, and bringing them
within the reach of all.' For instance, the treat-

ment pursued by special physicians who treat

indigestion, stomach and liver troubles only,

was obtained and prepared. The treatment of

other physicians celebrated for curing catarrh

was procured, and so on till these incomparable

cures now include disease of the lungs, kidneys,

female weakness, rheumatism and nervous de-

bility.

This new method of " one remedy for one
disease " must appeal to the common sense of

all sufferers, many of whom have experienced
the ill effects, and thoroughly realize the ab-
surdity of the claims of Patent Medicines which
are guaranteed to cure every ill out of a single

bottle, and the use of which, as statistics prove,
has ruined more stomachs thajt alcohol. A cir-

cular describhig these new remedies is sent free

on receipt of stamp to pay postage by Hospital
Remedy Company, Toronto, Canada, sole pro-

prietors.

JUST OUT.

Speecli Reading and Articulation

Teaching.

By A. MELVILLE BELL.
Price, 25 Cents.

Practical Instructions in the Art of Reading
Speech from the Mouth ; and in the Art of

Teaching Articulation to the Deaf.
[This Work—written at the suggestion of Miss

Sarah Fuller, Pi-incipal of the Horace Mann School
for the Deaf, Boston, Mass —is, so far as known, the
first Treatise published on "Speech Reading,"]

From Principals ofInstitutions for the Deaf.
'• Admirable in its conciseness, clearness and free-

dom from technicality."
" The simplicity and perfection of this little book.

'• Full of exaot and helpful observations."
" A very interesting and valuable work."
" The rules are clearly given and will be of great

utility."
" Every articulation teacher should study it."
" A model of clearness and simplicity, without

having any of the puzzling; symbols that trouble the
common mind. . . . The exercises given in speech-
reading from the lips are especially interesting, and
of great importance for the student of phonetics."— Moderyi Language i^otes.

%* The above work may be obtained, by
order, through any bookseller, or post-free
on receipt of price, from

N. D. C. HODGES,
47 Lafayette Place, New York.

July 2d, and visiting England, France. Germany, tlie Rhine, Bel-~ -'- --- Including Liverpool. Chester, Lichfield. Coventry.
Leamington,

fan EUROPE0.xford

_ _ _ __j London, Pan
Eingen. Mayence, Wiesbaden. The Rhine, Cologne, Brussels,
Antwerp, etc., etc. $295 covers all expense of ocean tickets, rail-
way travel, hotel accommodation, sight-seeing, fees, etc. Send
3 two-cent stamps for handsome illustrated guide and information
book, giving particulars of this and other excursions, hints on "How
to Travel" etc. H. D. Newson & Co., 85a Broadway, New York.

Wa7tls.

A ny J>crso7i seeking a position for which he is quali-
fied by his scientific aitaitutiefi^s^ or anyperson seeking
SQ7}ie one to fill a position 0/ this character^ be it thai
0/a teacher 0/science^ chemist^ draughtsman^ or what
not, ?nay have the ' PFant^ inserted tinder this head
FREE OF COST, if he Satisfies the publisher of the suit-
able character of his application. A ny person seekitig
infonnation on any scientific question, the address of
any scientific man, or who can in any ivay use this col-
U7nn for a purpose consonant xvith the nature of the
paper ^ is cordially inzntcd to do so.

AN EXPERIENCED Technical Chemist wUl be
open to engagement this summer. Highest ref-

Address DIRECTOR. Office of Science.

ELECTRICITT.—A young man with a knowledge
of electricity and a taste for journalism can

learn of an opening by addressing Science, 4i' Lafay-
ette Place, New York.

PROF. WJLTJAM FINDLAY, of the Philadelphia
Institute of Physical Culture, is open to engage-

ment in summer school to teach Free Movements,
Wands, Clubs, Dumb-bells, Fencing and Sparring.
Address 1.009 Arch St., Phila., Pa.

WANTED.—A position in an Academy, Normal or
High School, as teacher of the Natural Sciences

and Modern Languages. Latin taught in addition if
necessary. Address G., Box 141, Hanover. N. H.

Old and Rare Books.

Back numbers Atlantic, Century, Harper,
and Scribner, lo cents per copy, other maga-
zines equally low. Send for a catalogue.

A. S. CLARK,
Bookseller,

34 Park Row, New York City.

lACK NUMBERS and complete sets of leading Mag-
) azines. Rates low. AM. MAG. EXCHANGE.

Sdhoharie, N.Y.

WANTED—One or two persons with some means
interested in Archceology to accompany a re-

liable antiquarian to Southern Ohio for four months'
work in the mounds. The specimens found to be
shared equally. Forterms address W. K. M., Bos 148,
Smithsonian Institute, Washington, D. C.

WANTED—Position to teach Sciences or Mathe-
matics by a Smith College graduate who was

also a student at the Mass. Institute of Technology.
Nine years' experience. Address T. H.. care of
Science.

AYOUNG LADY, graduate of Boston University,
also of special course at the Massachusetts In-

stitute of Technology, desires a position to teach
Chemistry, Physics and Mathematics. Two years'
experience. References given. Address Miss B.
L., Warren. Mass.

AYOUNG MAN aged 19, a graduate of Eastman
College, wants tn serve an apprenticeship with,

some Manufacturing Electrical Laboratory where he
can have access to books in evening. Is willing to
work. The best of references given. C. F. BENE-
DICT, P. O. Box 84. Westbury. Wayne Co . N.Y'.

A N experienced College Professor, with consider-
j\ able ability in advertising educational institu-
tions, now employed, is open to au engagement.
Has built up two schools by advertisiug. Now is
just the time to begin work for September opening.
'William," 348 East 20th St., New York.

IT ^ANTED by a Cornell University graduate a po-
V \ sition as Chemist in some ' Manufacturing
establishment. References given. T. B.

BOOKS: How to Sell tlieiu. Send a list,

stating condition, edition, etc., to Science Book
Agency, 47 Lafayette Place, New York.

Readers of Science
Con'csponding or visiting "with Adver-

tisers, will confer a greatfavor by 7ne}ition-

ing this paper.
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CALENDAR OF SOCIETIES.

Anthropological Society, Washington.

April 15.—S. V. Pi-oudfit, A Collection of

Stone Implements from the District of Co-

lumbia ; Romyn Hitchcock, Among the

Ainos of Yezo (illustrated with lantern)

.

American Folk-Lore Society, Boston.

April 18.^ J. "Walter Fewkes, Phono-

graph in the Preservation of the Folk-Lore

of the American Indians ; Passamaquoddy

songs, tales, legends and conversations,

were repeated by the phonograph.

CATARRH.
Catarrhal Deafness—Hay Fever.

A NEW HOME TREATMENT.

Sufferers are not general'y aware that these

diseases are contagious, or ihat ihey are due to

the presence of living parasites in the lining

membrane of the no-e and eustachian lubes.

Microscopic research, however, has proved this

to be a fact, and the result of this discovery is

that a simple remedy has been formulated where-

by catarrh, catarrhal deafness and hay fever are

permanently cured in from one to thiee simple

applications made at home by the patient once

in two weeks.

N.B.—This treatment is not a snuff or an

ointment ; both have been discarded by repu-

table physicians as injurious. A pamphlet ex-

plaining this new treatment is sent free on

receipt of stamp to pay postage, by A. II. Dix-

on & Son, 337 and 339 West King Street.

Toronto, Canada.

—

Christian Advocate.

S Sufferers from Catarrhal troubles should care-

fully read the above.

DO YOU INTEND TO BUILD?

We offer an Atlas of Sensible Low Cost
Houses, a portfolio 11x14 inchep, containing

Jiandsomp llluslratioii», floor plans, ai.d full

descriptions of this popular di-sign, and flfty-tour

others, ranging in cost trom $800 to $7,200. This

specimen design 13 for a cottage wiih seven rooms,

and costing $1,100. It combines beauty and c jmfort,

has two large pirches, and is a popular and practi-

cal working design, having been built several limes

lor its estimated cost.

No matter what stj-l-> of a house you may intend to

build, it will pay you to have this took.

We will seud this Atlas, postpaid, on receipt of

price, $1—N. D. C. Hodges, 47 Lafayette Place, New
Tork.

X^ PARK PLflCE^NEW YORK

RUPTURE
cured in stipulated time.

NO DELAY FROM WORK. NO OPERATION.

Call or send stamp for circular and reference of those

•cured. We have on hand ever 300 styles of trusses, from

$r up, and suspensories of all kinds. Orders filled by
mail or express to any part of the United States.

C. A. M. BURNHAM, M.D..
138 Clinton Place, New York.

Everybody's Typewriter.

A Simple, Compact Machine, Within the Means of All.

YOU NEED NOT GO TO SCHOOL TO LEARN HOW TO USE IT, OR
MORTGAGE YOUR HOUSE TO BUY IT

!

This is exact copy of the MEKRITT'S work.
It is equal to that of any High Priced Type-
writer. Relieves fatigue from steady use of
pen. Improves spelling and punctuation. In-
terests and instructs children. The entire
correspondence of a business house can he done
with it. LearnecJ in a half hour from direc-
tions'. Prints. Capitals, small letters, figures
and characters, 78 in all. Price $15 complete.

Prints from Clear Metal Type.

No Kibbon. to Wear Out, Smut the Fingers or Paper.

Can loth DUPLICATE and MANIFOLD. This no

other low-priced Typewriter on the martet can do. Excelsior !

No Rubber Type Machines can compete -with it. Its Work is Unexcelled.

Perfect Alignment, Greater Speed than any hut a Eigh-priced machine.

What YOU want is a MEEEITT. No otJier macMne can give you such results for the money.

Hundreds of Testimonials like the following are received.—" We like it very much and would not part

with it for four times the amount we paid for it unless we could duplicate it."

Write for Circulars, Voluntary Testimonials l-to Speed Test of 6)

LYON MANUFACTURING CO.,
SENT IMMEDIATELY TO ANY , 59 FIFTH AVE., NEW YORK CITY.

ADDRESS ON RECEIPT
OF PRICE, $15.00. I

SOX.E ^ cs-EJsnrs.

MENTION THIS PAPER.

IMPROVED OIL LIGHT

MAGIC LANTERNS.
Also Lime and Electric Light Apparatus, and

mechanical, plain, and fine colored views.

J. B. COLT & CO., Manufacturers,

No. 16 Beekman Street, New York.

PHYSICAL, ELECTRICAL

AND CHEMICAL

APPARATUS
Of High Grade.

FOR SCHOOLS AND COLUEOES.

Send fob List of Catalogues.

QUEEN & CO, Philadelphia.
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LOW-PRICE_D BOOKS.
Any of the following low-priced books will be

'mailed postpaid on receipt of price.

SCIENCE BOOK AGENCY,
47 Lafayette Place, New York.

agriculture:.
-AoRicuLTURAL Drainage. By J. B. Denton. S°. S

Animal Food Resources of Different Nation?. By
P. L. Simmonds. ^2°

Armstrong's Agriculture. t8°

British Wild-Flowers Considered in Relation to
Insects. By Sir John Lubbock

Coffee and Chiccory. By P. L. Simmonds. 12°.

Diseases of Field and Garden Crops, chiefly such
as are caused by Fungi. By W. G. Smith.
16"*

-Flowers, Fruits^ and Leaves. By Sir John Lub-
bock

Flowers. The Colours of. By Grant Allen. 12°

Fri;its, Selected : Their Culture, Propagation,
and Management in the Garden and Orchard.
ByC.Downing, 12°

Gardening for Ladies, and Companion to the
Flower-Garden. By Mrs. J. C. Loudon. i^°.

Hops : Cultivation, Commerce, and Uses. By P.
L.Simmonds. 12'^

Horticulture, The Theory of ; or. An Attempt
to explain Gardening upon Physiological Prin-
ciples. By J. Lindley and A. J. Downing

Sewage Irrigation by Farmers. By R. W. Birch.

Sewage Utilizatic

Useful Animals
Simmonds. i

By P. L.

-Architecture, the
. Thomas Mitchell
Soiler and Water Pipes, Kitchen

ARCHITBCXURE AND BUIIiDING
CONSTRUCTION.

Stepping-Stone to. By
18"

y H. Grim-
snaw. b"

Building Construction. By Edward J. Burrell.

Chimneys for Furnaces, Fireplaces, and Steam-
Boilers. By R. Armstrong. C.E. 18°

Cooking Range, The. By F. Dye. 12°

Fires in Theatres. By E. M. Shaw. 12°

Gas Fitter's Guide. By J. Eldiidge. 12^^

Hot-Wathr Apparatus, Fitting. By F. Dye 12"

Hot-Water Apparatus, Fixing. By J. Eldridge.

Cooking Appa-

By

Hot-Water Fitting and St
ratus. By F. Dye. i6°

Pump Fitter's Guide. By J. Eldridge. 12°.

:Strength of Beams under Transverse Load
Professor W. Allan. iS"

Ventilation of American Dwellings. By David
Boswell Reid, M.D. 12° 1

Ventilation of Buildings. By W. F. Butler. 18°
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A SUPERIOR AEC-LAMP.

Many pfforts have been made by trnined electricians and other

experimenters, both in the United States and in Europe, to apply

the disk carbon to the electric arc-lamp, every one appreciating

how much more brilliant and lasting a light would be where the

disk carton was used rather than the ordinary pencil carbon,

provided that it could be controlled. Until the present, all efforts

in this direction, so far as made public, have ended in complicated

and clumsy contrivances altogether unsatisfactory, and too ex-

pensive for general purposes iu lighting.

The invention, of which we present illustrations, has for its

object to provide an arc- lamp that will burn atiout twice as long

without re-trimming as the arc-lamp now in general use, at a cost

of constructing and operating not greater than that of the ordi-

THE RUSSELL DISK-CARBON ARC-LAMP.

nary arc-lamp. It consists in the combination of a vertically

moving and intermittently rotating carbon electrode in disk form,

with a pencil-shaped carbon electrode, fixed and immovable, stand-

ing vertically in the bottom of the lamp- frame. Arc-lamps as

heretofore made burn atiout eight hours, when the carbons will

be consumed; and if longer service is required, they must be re-

newed.

This lamp will burn and give a full light for about eighteen

hours, and it may be so constructed as to burn twenty four hours

before renewing the carbons. The cost of the carbons is less than

the cost of those ordinarily in use in proportion to the amount of

carlion in them. The electric current is less than that required

by other arc iHmps, as the length of carbon resistance is two inches

less. The pencil being stationary, the di.sk is made to revolve

sloivly by the vibrations of the armature and the ratchet arrange-

ment shown in the sectional view, and thus made to burn evenly

around the centre. The disk descends a little lower after each

rotation than it was during the previous rotation, and so on until

the disk is as nearly consumed as it may be. As the disk presents
a greater surface of contact, a stronger and more steady light is

secured ; and over seventy per cent of the light is reflected below
the disk, and not thrown above.

The lamp is provided with a device for arresting sparks, so that

none can get outside the globe. It is known as the Russell elec-

tric lamp, and is attracting attention in Boston, where it is being
introduced by the company controlling its manufacture.

ON THE USE OF THE PHONOGRAPH IN THE STUDY OF
THE LANGUAGES OF AMERICAN INDIANS.

The invention by Edison of the phonograph, and the improve-
ments in its effectiveness which rapidly followed, naturally turned
attention to the possibilities which it presents in the preservation

of the languages of the aborigines,of the United States. It was
recognized inderiendently by several persons, that, if the instrument
could be brought to a certain stage of perfection, it would serve

as a valuable means for this purpose; but no one, as far as the

author knows, has published an account of experiments made to

test its capabilities m this direction.

In order to determine iis present value for this purpose, the

author undertook a series of experiments, ' taking for that pur-

pose the language of the Passamaquoddy Indians, who are the

purest IJooded Indians now living in the confinpsof New England.
The result of these experiments has fully justified his expecta-

tions, and convinced him that the instrument has now reached

such a degree of perfection that it can be adopted by scientific

students for that purpose. He believes that it is a most valuable

auxiliary in linguistic researches, and that it should be used in

the study of the fast disappearing languages of races, and in

making record of those w-hich are rapidly becoming extinct.

It is thought that phonetic methods of recording Indian lan-

guages are not all that might be desired for this purpose. Even
with the assistance of the admirable system of letters and conven-

tional signs which have been prop sed for that purpose, there are

many diificulties besetting the path of one who would accurately

record the aboriginal languages, which are but imperfectly met
by this method. There are inflections, gutturals, accents, and
sounds in aboriginal dialects which elude the possibilities of

phonetic methods of expression. It is desirable, also, to preserve

songs, sacred and secular, which are rapidly becoming extinct.

Their counting out rhymes often have inflections which are im-

perfectly expressed by letters. The use of the phonograph among
the Passamaquoddies has convinced me that the mam character-

istics of their language can be recorded and permanently preserved,

either for study or demonstration, with this instrument.

On a visit to Calais, Me., undertaken in March, to make experi-

ments on the value of the instrument iu recording Indian lan-

guages, many cylinders full of records were taken. These em-
brace a large variety of subjects, such as it was thought would
represent, in a general way, the main peculiarities of this branch

of the Algonquin languages. The records taken may be roughly

classed as follows: 1. Songs; 2. Folk-tales; 3. Pronunciation of

1 The author read a paper on this subject before the American Folk-Lore
Society at its last meeting in Boston on April 19. This paper will be published
later. These experiments were carried on preparatory to taking the instru
ment for the same purpose among the Pueblo Indians of New Mexico. The
work was done under the auspices of the Hemenway expedition.
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words; 4. Passamaquoddy equivalents of English words ; 5. Count-

ing-out rhymes; 6. Imitations of sounds made by animals; 7.

Ordinary conversations in the Indian language, in which two or

more persons took part. These records were always accompanied

by a statement on the cylinder of the subject, time and place,

name of the Indian giving the testimony and that of the observer.

This safeguard seemed necessary for future identification, as their

labels might be displaced or lost, and by that means their value

be impau'ed.

Among the songs recorded are war-songs, a sacred song ("The
Song of the Snake-Dance"), and several songs which form a part

of ancient stories. It is said that in old times, as so often happens

among primitive peoples, the folk-tales and legends were all sung.

In many instances at the present time these stories have for the most

part lost that character, and are simply narrations, although in

many of them songs occur, and some still have a lyrical character.

As an example of a story with songs in it, may be mentioned an

interesting account of the adventures of Black Cat ("Pogump")
and the Toad Woman (••Pookjinquess"), a story which is full of

rude imagery, in which occurs a very old song with onomatopoeic

sounds. The so-called war-songs, which still sui-vive In the

memories of the old Indians, seem particularly desirable for

preservation. One of these, a Mohawk war-song, the words of

which were improvised, is of a most interesting character. The
song sung at the celebration of the chief on the first night of the

festivities was taken from the lips of the Indian who sung it the

last time this event was celebrated.

Of sacred songs, the only one which was obtained is the song of

the snake-dance, a little-known ceremony, which will be described

in a forthcoming article in the American Journal of Folk-Lore.

This dance, which has lost whatever sacred character it once had,

has not been performed by the Passamaquoddies for five years,

and the song was sung at that time by Noel Josephs, who sang it

on the cylinder of the phonograph for me. All the listeners, of

whom there were several, said that the song was very ancient.

The words of the song as sung are as follows:—
' Way ho yah ne, way ho yah ne, way ho yah ne, way
Hew nayie hah, hew nayie hah, hew nayie hah."

ho— —o,

These words are said to be archaic, which fact is regarded as

additional evidence of the great age of the song itself, and were

obtained by me from a study of the cylinder of the phonograph

upon which it was recorded. When compared with the original,

it shows how accurate the records are. The words of the song,

which have been indicated by the spelling given above, were also

derived from the phonograph. They were sent to Mrs. W. Wal-
lace Brown of Calais, Me. , who is one of the best students of the

Passamaquoddy language known to me; and she writes me that

she regards them as indicating the pronunciation as nearly as

possible by phonetic methods.

The music of the "Snake-Dance" given below was written out

by Mrs. H. E. Holt. Mrs. Holt had never heard the Indians sing

the song, but was able from the I'ecord to write out the notes,

from which a^hird person sang the song in the same way as the

original recorder, Noel Josephs.

time to the music by a dance. The second is the song of the

Indians who take part in forming the coil which represents the

snake. Calls to those not taking part in the dance frequently

occur in the second part of the song, but those are not indicated.

On the same cylinder with the music of the " Snake-Dance " I

was able to obtain in the Passamaquoddy language a record of the

proclamation announcing the dance, and an invitation to the

same.

The possibilities of the phonograph in these studies indicate one
of the great advantages of this instrument. What specimens are

to the naturalist in describing genera and species, or what sections

are to the histologist in the study of cellular structure, the cylin-

ders made on the phonograph are to the student of language. In

the quiet of his study he can hear the song repeated over and over

again as often as he wishes, and can, so to speak, analyze it, and
in that way separate the constituent sounds. Moreover, these

records on the cylinders can be submitted to specialists for study.

The collector may not have a musical ear, as in my own case, and
may not be able to write out the songs, no matter how many times

they are repeated. He can in that case collect the records, and
submit them at some favorable time to one who is able to catch

the song and set it to music.

It is particularly desirable to record the songs of the Indians,

for we may conclude that these are very ancient, and preserve

their identity for a long time. This is true at least as regards

tliose pertaining to sacred observances, which may be regarded as

of great antiquity. Songs in sacred ceremonials are among the

last of the religious observances to be modified or changed. Para-

phernalia of sacred dances, or even the whole sacred character of

the dance, may be lost; but the song would be the last to have its

integrity impau-ed. Moreover, when a comparative study of songs

of different peoples is desirable, the cylinders taken from one tribe

may be carried among the Indians of another in order to compare
records or to see if those taken are recognizable. This method of

comparison renders possible an exactness in the comparative study

of Indian songs which has never been possible before."

The records of the stories or folk-lore of the Indians which

were taken can be studied in the same way as the songs. Although

the cylinders remain as perpetual records of the stories, it is de-

sirable to write out the Indian words and obtain an accurate

translation. I have gone far enough in my work to see that this

can be done with great precision with the phonograph, and that

the instrument has great capabilities in this method of work.

The study of folk-lore can never stand on a scientific basis as

far as Indian tales are concerned until we reduce to a minimum
the errors of interpretation which may creep in through the trans-

lator. The tales are so full of imagery that the tendency to en-

large upon them is fascinating, and names of well-known aiithors

who have succumbed to this influence might be mentioned. As
long as there is a possibility that the hearer adds to or detracts

from the story as he hears it, by so much is the value of a story

for scientific comparison diminished. The phonograph records

the story exactly as the Indian tells it ; and although free transla-

tion of it may, and probably must, be made, to render the story

comprehensible, we can always preserve the phonographic record

Hew nayie hall, hew nayie hah, hew nayie hah, hew nayie hah, hew nayie hah, hew nayie hah.

The first part of the song is sung by the conjurer, who goes

about with a rattle while singing, searching for the snake, keeping

1 It would be desirable to apply the phonograph to the preservation of other
songs which are rapidly becoming extinct. For instance, it is said that the
old plantation melodies of the negroes are rapidly being replaced by other
songs. These might be recorded on the phonograph for permanent preserra-
iion.

as a check on exaggeration, or as a reference in critical discussions

of the subject-matter of the story. In this way the phonograph

imparts to the study of folk-lore, as far as the aborigines are con-

cerned, a scientific basis which it has not previously had, and

makes it approximately accurate.

In order to determine the pronunciation of Passamaquoddy
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words, I took on the phonograph several cylinders, with the Indian

equivalent of the English words. In doing this I made use of pages

of the well-known schedules published by the Bureau of Ethnol-

ogy at Washington, speaking the English word, and requesting

the Indian to follow with the Passamaquoddy translation. This,

of course, is only possible when the Indian has a knowledge of

English, or is able to know by signs what is needed.

To obtain sentences, a conversation was recorded in Indian

language between two Passamaquoddies. These cylinders reveal

the general linguistic pecuharities, and when studied might be

valuable adjuncts in the acquirement of the language.

It seems possible that the phonograph may be found to be of

valuable assistance not only in the study of Indian, but also of

all modern languages. A number of cylinders with I'ecords of

sentences pronounced by a Frenchman or German with the proper

accent might be found a valuable aid to a teacher of these lan-

guages who is not a native of the land the language of which he

is teaching. Even proficient teachers might find it a help in their

classrooms. For study of these languages without the aid of a

teacher, a set of cylinders with the proper pronunciation might

have a great value in training the ear to the correct pronunciation

of the words and sentences of a foreign language, which are but

imperfectly indicated by phonetic methods. By the use of the

phonograph the teacher of modern languages might be relieved of

the endless repetition of pronunciation of words in a foreign lan-

guage which the pupil acquires with difficulty.

I have taken the following clipping from a daily paper: " Edi-

son's phonograph has found a new application at the Milwaukee

College, where it will be used as an assistant in teaching the

French and other foreign languages. The phonograph, of course,

never gets tired, and can be made to repeat the same sentence or

the same word hundreds of times. In giving a lesson, the teacher

reads it before the phonograph, at the same time addressing the

pupils, and the lesson is reproduced whenever wanted." This

would seem to indicate that the use of the phonograph in the

teaching of modern languages had been put in practical test.

The necessity of work with the phonograph in preserving the

languages of the aborigines of this continent is imperative. There

are stories, rituals, songs, even the remnant of languages which

once extended over great States, which are now known only to a

few persons. These persons are in some instances old men and

old women, with whose death they will disappear forever from

the face of the earth if some record is not now made of them.

Many have already been lost forever, even, in the last twenty

years, and some are fated to disappear in the next decade.

These rituals are in some instances the unwritten history of the

tribe, and contain all that the Indians know of their history. The

younger men among several tribes do not willingly take to the

customs of their fathers. They are rapidly losing their former

character. They have no desire to commit to memory the rituals

of their ancestors. To learn their language, to live among tbem
and study all that pertains to them from an intimate acquaintance,

even membership in the tribe, is desirable, if earnest investigators

can be found to undertake it ; but this is not always possible. The
phonograph renders it practicable for us to indelibly fix their

languages, and preserve them for future time after they become

extinct or their idiom is greatly modified or wholly changed.

The prime object of the above-mentioned experiments was

simply to test the capabilities of the phonograph in recording

aboriginal languages. That it could be used for that purpose was
assured before I began by the knowledge that it records any

language with precision ; so that the experiments bearing on its

capabilities in this direction might seem superfluous. Demonstra-

tion, however, gave weight to belief.

The expense at the present time for the use of the instrument

is possibly a practical difficulty, which it is to be hoped may be

lightened for those using the instrument for scientific purpo.'^es.

Certainly no idea could show a more disinterested personal inter-

est than a wish to permanently preserve the fast vanishing lan-

guages of the American Indians. It belongs to the realm of pure

science, and the scientific student will probably be met in a

similar liberal spirit by those who control the patents of the

phonograph. J. WALTER Fewkes.

FACTS ABOUT TORNADOES.

There is no subject in the whole science of meteorology

of such absorbing' interest as this of tornadoes. Its impor-

tance may be judged from the hundreds of pages that have

been written upon it, from the universal attention paid it by
newspapers through the length and breadth of the land, and

from the fact that many insurance companies have taken

the matter in hand, and are prepared to take tornado risks.

It is easy to see that the interest in this topic must gradually

increase as the tornado districts become more thickly popu-

lated, and as the facilities for spreading the news of disaster

become greater. There is no doubt that in many instances

losses from a tornado have been greatly exaggerated, and

fears of devastation have been increased because pictures of

the very worst tornadoes are the only ones that have been

printed.

The most important thing for us to do is to establish the

facts, and these will serve as a basis from which we may
uproot false theories, and, if not now, at some time in the

future, to build up a solid superstructure. It is to be noted

that all studies on this question ultimately turn to the facts,

either to support theories or to form them. We shall find

the most diverse views in these discussions, and yet every

one of them based upon facts. It is only because of a false

or imperfect interpretation of what is observed that such

antagonism can exist. A partial explanation of these con-

flicting views lies in the fact that the outburst of a tornado

is accompanied by such terrifying manifestations, and ob-

servers are in such fear for their lives that they are totally

unfitted to give an account of what they have seen. In

many cases, also, there has been altogether loo narrow a

view taken of this phenomenon. We have been entirely

absorbed in the immediate destruction, the demolition of

houses, the twisting-ofP of trees, the distribution of debris,

etc., and have neglected the atmospheric conditions which

have led up to the disaster. All will agree that a thorough

knowledge of all the circumstances attending these out-

bursts is indispensable, if we would learn the mechanism of

a tornado, or if we ever attempt to guard against its devas-

tation, or ever try to give warning so that others may pro-

tect themselves. We may enumerate some of the facts as

follows:

—

Quiescent State of the Atmosphere.

It is quite well known that tornadoes seldom occur singly,

but many are formed over an extended region, five hundred

or more miles in length and breadth, where the conditions

are favorable for their development. In this region the air

is remarkably quiet previous to the tornado. There is a

general or wide-extended storm some two hundred or four

hundred miles to the north-westward ; and into this storm,

which is usually intensified much above the average storms

at that season, gentle southerly and south-easterly winds are

blowing at a distance, which are freshened as the centre is

approached. Tornadoes rarely occur in any but the hotter

season, say from April to August; and in this season, even

when there are thunder-storms, high winds are an excep-

tion.

Temperature.

The universal testimony is, that there is an exceedingly

warm and sultry air. Even if the sky be overcast, and the
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sun's direct rays be hidden, this same oppressive feeling is

noted. This heat seems to have a special characteristic en-

tirely unlike that from the ordinary bright sun's rays, and

it has never been properly accounted for. The same heat is

often felt just before a thunder-storm, and we may consider

that the same cause is acting in both these cases.

Clouds.

The clouds have the general motion that they always have

in the neighborhood of an extensive storm. This vcould

seem an exceedingly important consideration, and v?ould

show that the conditions leading up to the tornado are the

same as are present at innumerable times when there are no

serious outbreaks. A beginning in a study of these condi-

tions has already been made {Journal of the FranMin In-

stitute, July, 1888, p. 48). In that investigation it was

learned that near the centre of the general storm, the clouds

moved mostly with the surface winds, from right to left, or

counter-clockwise, and if they had any other direction it

was siinply a slight turning toward the east in the line of

the general flow of the upper current. This fact was also

ascertained by Hildebrandsson in Denmark, though the

storms there may have slightly different characteristics from

the proximity of the ocean. A score of tornado regions

have shown this tendency. It will suffice to give here il.

lustrations from three tornadoes which have been specially

studied ; and a fourth will be described later, in connection

with the Louisville tornado.

Washington Court-House, O.

This place was visited Sept. 8, 1885. The general storm

was central in southern Wisconsin, and the cloud-move-

ments were as follows: from south-west at Dubuque, Daven-

port, Keokuk, Springfield (III.), Chicago, Indianapolis,

Louisville. Nashville, Cincinnati, Columbus, and Sandusky;

from south at Cairo, Toledo, Pittsbiirgh, and Erie; from

south-east at Detroit, Cleveland, and Buffalo. In all this

region there was not a single cloud-movement from the

north-west or even west. On April 14, 1886, St. Cloud and

Sauk Rapids, Minu., ware injured by a tornado. The gen-

eral storm was e«.itral in north west Dakota, and the cloud-

motions were as follows: from south-west at North Platte,

Des Moines, and Valentine; from south at Dead wood,

Omaha, Leavenworth, Springfield (Mo.), Springfield (111 ),

Cairo, St. Louis. Dubuque, and La Crosse; from south-east

at Bismarck, Moorhead, St. Vincent, and St. Paul. Here

not only are there no west or north-west cloud-movements,

but also in the immediate tornado region the movement is

markedly from the south-east.

Mount Vernon, 111.

This tornado occurred Feb. 19, 1888. The general storm

was central in eastern Iowa, and clouds were moving as

follows: from south-west at Keokuk, Memphis, and Louis-

ville; from south at Springfield (111.), Chicago, Indianapolis,

Toledo, St. Louis, Cairo, and Chattanooga; from south east

at Milwaukee and Davenport.

This is an exceedingly important fact, as will be seen

later on, and seems to be abundantly established.

Distribution of Tornadoes.

Rarely do these violent outbursts occur singly. In any

region favorable for tornado development, two hundred to

four hundred miles to the south-east of the centre of the

general storm, we shall find, after the hottest part of the

day, a line of tornadoes occurring one after the other, and
moving almost invariably to the north-east. An hour or so

later, another line will be found parallel to the first, and
about fifty miles south-east of the first In some cases, as

in the great Louisville tornado, there may be six or even
more of these lines. They are entirely independent of each

other, and very clear cut, there being no destruction be-

tween. The last line may not begin until 8.30 p.m., more
than five hours after the hottest part of the day.

Velocity.

A marked feature of these outbursts is their most rapid

translation across the earth for two hundred and sometimes

three hundred miles. The speed is rarely under forty miles

per hour, and there have been well-authenticated cases

where it has reached over eighty miles per hour, notably in

the Louisville tornado. It should be noted that the general

storm, while travelling in the same direction, attains a

velocity only half as great; for example, at Louisville it

was thirty-eight miles per hour, which is very much above

the average.

Thunder-Storms

.

All through this region thunder-storms are very numer-

ous, and are an invariable accompaniment. Sometimes

vivid displays of lightning occur in the tornado, and un-

doubtedly these would be observed much oftener were not

the beholder awe struck by the terror-inspiring phenomenon.

A careful study of thunder-storms, occurring at any time,

has shown that they have a velocity double that of the fos-

tering general storm, and are always found within theregion

six hundred miles to the south-east. It has come to be gen-

erally admitted that tornadoes and thunder-storms are anal-

ogous phenomena, and that the former are an intensification

of the latter. If this be true, we see at once what an enor-

mous advance has been made. We do not need to wait for

the full-fledged monster, whose very appearance drives away
all thought save flight for safety, but we may study it in its

gentler moods.

Lurid Sky.

Let us take a slightly closer view. Almost the first warn-

ing after the appearance of dark and threatening clouds in

the west, as in a thunder-storm, is a peculiar lurid or greenish

tinge in the sky from the south to the west. This "tornado-

sky" is a characteristic feature, and it is believed that to

those who have studied the phenomenon this will always

serve as a warning for the more serious results which soon

follow.

Two Clouds.

Many observers have seen very black clouds,—one to the

west or north-west, and the other to the south-west,—which

seem to rapidly advance, and, when they meet, to form the

tornado. This is believed to be in the nature of a perspec-

tive effect, and the clouds to be an immediate accompani-

ment of the tornado. A full explanation of this phenome-

non will be given later.

Cloud of Dust.

It is a very significant fact that in very many cases the

funnel-cloud, which has a sharp outline and should be the
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first thing seen at a long distance, is not seen till it is just

upon the observer. This is due to an enormous cloud of

dust directly in front of the tornado, rising oftentimes to a

great height. Such a cloud of dust has o''ten been seen in

thunder-storms in regions never visited by the tornado. It

is produced by a tremendous outrush of air from the tor-

nado, and indicates almost conclusively that there is a

plenum, and not a vacuum, at the centre. That this out-

rush of air could be produced by the fall of raindrops carry-

ing air with them, has heen proved impossible. The calcu-

lation showed that the heaviest rainfall that ever occurred

could not produce a velocity greater than one-tenth of a

mile per hour, which is practically inappreciable (see Ameri-

can Meteorological Journal, September, 1887, pp. 206-211).

Loud Roar.

As the tornado approaches, an indescribable roar is heard.

It has been likened to the bellowing of a million mad bulls,

the roar of ten thousand trains of cars, etc. This is certainly

a most significant fact, and one that has not been sufficiently

dwelt upon. The roar was analyzed by one observer, and

was found to be precisely similar to a continuous roar or

rumble of thunder. There is no question but ihat it is a

marked electrical phenomenon, though just the manner of

its production demands most careful investigation. Another

explanation will be given under another heading.

The Tornado.

These warning sights and sounds are quickly followed by

the funnel-cloud itself, like a great balloon sweeping its

neck round and round with terrible fury, and destroying

every thing in its path. It has been likened to an enor-

mous elephant's trunk. It whirls with almost incredible

velocity in its mad career, with a motion back and forth,

sometimes leaving the earth a moment, then bounding back

to continue its dire havoc. The whole destruction occupies

but three or four minutes; but in that time the stanohest

houses of brick or stone have been demolished, and sorrow

and ruin have been spread all along its path.

Clearing Sky.

The exceedingly circumscribed nature of the tornado is

shown by the blue sky or stars appearing a few minutes after

it has passed The wind turas to the south again, every

thing quiets down, and no one would think that a terrible

catastrophe had occurred, except for the devastation that is

•all about, and the cries of the unfortunates.

Width of Path.

The width of the destructive path has been given as high

-as a mile, but this is undoubtedly due to an erroneous esti-

mation of the real track. There are always south-westerly

indraughts which produce more or less destruction on the

south side, but these should be carefuUj distinguished from the

.track proper or the region of greatest destruction. This may
reach a thousand feet, though its width is rarely over two

hundred or three hundred feet.

Distribution of Debris.

In the central line of the tornado all timbers and trees are

tstrewed in the same direction, as though a mighty river had

passed and left them behind. Where trees are not com-

pletely uprooted on either side of the path, they all lie with

their tops inclined to the central line; that is, on the south

side they are toppled toward the north-east, while on the

north side toward the south-east. Tais appearance or action

may be due to the indraughts, and should be carefully dis-

tinguished from the effect of the tornado proper. The same
remark may be made as to the distribution of fences and
light objects on either side of the path.

Velocity of the Destructive Wind.

This should not be confused with the onward motion of

the tornado, which is comparatively slow. The whirling of

the cloud is the cause of the great destruction. This has

been estimated as high as a thousand miles per hour; but

such a velocity as that is highly problematical, and is due to

erroneous assumptions. Probably the mostaccurate measure- '

ment of this velocity ever made was at Wallingford, Conn.,

on Aug. 9, 1878. Here the tornado blew off monuments in

a cemetery without chipping either the upper or lower stone.

In one case the stone was 2X2X4 feet in dimensions, and

would have required a velocity of about two hundred and

sixty miles per hour to blow it off.

Direction of Whirl.

This has been reported again and again as from right to

left, "counter-clockwise;" and this has caused a notable

modification of the old theory that the whirl in a tornado

may be either way. It is probable that this unanimity of

opinion is due to other causes than careful observations.

The determination of the direction of a whirl is practically

impossible, unless the observer is within a very short dis-

tance, as any one may see for himself in the whirls of a

dusty street. The only possible way to determine the direc-

tion of the whirl is to be near enough to see the actual mo-

tion of the leaves and twigs upon the ground. If one looks

at the whirling column, he can learn nothing positive. This

question is by no means settled yet, and there are reasons

for thinking the old theory correct.

Air-Pressure.

Until very recently it has been assumed that there is a

partial vacuum at the tornado centre. It is admitted that in

a thunder-storm the pressure rather suddealy rises, nearly a

tenth of an inch oftentimes; and, if the tornado is analo-

gous, we may reason that the pressure rises in that. Pro-

fessor Davis, in the American Meteorological Journal (Feb-

ruary, 1890, p. 452), says that this fails to take account of

the causes of increased pressure in thunder-storms, and of

the decreased pressure in tornadoes. Tliis seems a remark-

able argument. Where does the severest thunder-storm and

greatest increase of pressure leave off, and the tornado, with

an absolutely reversed pressure, begin? The strongest argu-

ment that has ever been advanced has been the seeming

bursting or exploding of houses in a tornado. This could

have been occasioned by a sudden blow on any side of the

house, whereby the pressure inside would be increased, and

the walls thrown outward. This view was advanced some

years ago, and has received a recent most remarkable con-

firmation in the report of a destructive storm at St. Louis,

Jan. 12, 1890. The observer, a very intelligent man, writes,

"In all cases of tailing walls, it was noted that they fell

outwards. In all cases of houses which at first sight ap-

peared to have exploded, it was ascertained that immediately"
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before or at the time the walls gave way, the wind forced in

some portion of the south wall, as a window or door, thus

probably accounting for the outward pressure on other

walls." The most important observation in connection with

these exploded houses, however, was the record of a baro-

graph, which just at this moment showed a remarkable rise

in pressure. In the Louisville tornado, also, a barograph

within a mile or two of the track showed first a slight sud-

den fall and recovery, due probably to the wind, and after-

ward the tornado-rise, as at St. Louis. This evidence is

cumulative; and when we consider that the wind blows

away from the tornado in front, and that of two similar ob-

jects standing side by side, one very heavy and the other

light, the former is swept away while the other remains un-

touched, the evidence seems almost conclusive that there is

no diminution of pressure in a tornado. It is probable that

there is no fact in the whole observation or make-up of a

tornado of such extreme importance as this, and it will be

touched upon again in an explanation of a seeming rush of

objects into the funnel. It will undoubtedly be thought,

that, after all that has preceded, we really know very little

of the mechanism of a tornado. This is true; but, if we
have advanced far enough to be able to say what it is not,

we may congratulate ourselves, and feel that our labor has

not been entirely in vain. H. A. Hazen.

an artificial supply of this gaseous oxidizing agent would possibly

prevent, and at any rate considerably modify, such outbreaks of

THE MANUFACTURE OF OZONE.

A COMPANY has been formed in Berlin for supplying the neces-

sary plant for the conversion of oxygen into ozone on a larger

scale than has hitherto been attempted, and the idea is gain-

ing favor in many quarters that ozone can be economically

employed for many sanitary purposes, says London Industries.

Steps are being taken for extendiog the operations of the com-
pany to New York and London, as they have secured the patent

rights for certain improvements in the electrical production of

ozone from atmospheric oxygen in most countries. The Berlin

doctors have repeatedly employed ozone, with very satisfactory

results, in individual cases, and recently the company above

alluded to have placed on the market a so-called ozonized water,

which is stated to be a solution of ozone in that liquid. It is,

however, well known that ozone is not very soluble in water, and
that it readily undergoes decomposition, forming hydrogen perox-

ide and oxygen. The commercial name for this new antiseptic

is " antibacterikon," and it possesses remarkable oxidizing prop-

erties. When added to water containing any appreciable quantity

of living organic matter in the dark, it at once causes a phos-

phorescent appearance, and the organisms are completely destroyed

in a short time. Such ozonized water is stated to have a faint

metallic taste, and is used for producing sterilized water, or

sterilized fluids, for bacteriological research. At present the

ozone is manufactured from oxygen obtained by heating pyro-

lusite in the old way; but of course, with a greater demand, the

Brin's oxygen process could be employed. The conversion takes

place in a Siemens tube, or series of Siemens tubes, which do not

differ essentially from the orignal form of ozouizer. The electric

discharge is made by a Ruhmkorf coil in the usual way, or an
accumulator is employed and a mercury contact breaker. It is

proposed that ozone should be produced in this manner in large

manufactories, and thus contribute to their sanitary improve-

ment. Dr. Forster of Berlin has recently urged the importance
of endeavoring to supply a small quantity of ozone to the air of

towns and other thickly populated districts, and the company
believe that their system can be worked economically and at the

same time produce very satisfactory results from a hygienic

point of view. It has been pointed out that many epidemics, e.g.,

influenza, appear to take place at those seasons of the year when
the atmospheric ozone is at a minimum, and it is thus argued that

THE OIL-FIELDS IN NEW ZEALAND.

The Nev^ Zealand Government attach a great deal of impor-
tance to the indications of extensive oil fields in Taranaki. The
report of the inspecting engineer of the mines department, who
has made a special examination of the territory at the instance of
the government, says the Australasian Journal of Commerce, is

strongly confirmatory of the presence of mineral oil. In the

neighborhood of New Plymouth there are many surface indica-

tions, particularly along the shore, gathered under bowlders and
floating on the water. Farther inland the water gathering in the
wells which are sunk is found to have a strong taste and smell

of petroleum, so as to be quite unfit for drinking. If all these

indications should turn out to be well founded, and oil be dis-

coverpd in paying quantities, the find will be of great value to
New Zealand in many ways, the most important of which, per-

haps, is as a fuel for smelting-purposes. Vast quantities of iroa

sand — according to the "New Zealand Year Book," a sand formed
by the grindmg-up of iron ore by the action of the waves —
lie for hundreds of miles along the coast of the North Island?

and this pulverized ore is practically worthless at present

from lack of a sufficiently cheap fuel to smelt it. Should oil be
obtained in such close proximity to these supplies of ground iron

ore, a new and important industry may be developed into-

large proportions. Such, at least, is the hope of those who are-

investigating the matter on the spot. Independent of this, how-
ever, a new and extensive oil-field in the South Pacific would
speedily become the source of supply for the whole of Australasia

and the entire East. New Zealand would become an active com-
petitor with the Baku wells, even if the Russian supply should

falsify present indications of failure, and continue. The prox-

imity of the supposed New Zealand field to the coast and port of

New Plymouth would e;ive it an advantage over both Russian and
American oils in lessening the cost of both crude and refined on
shipboard.

THE USE OF OIL.

Attention is called by the United States Hydrographic Office

to the fact that the Chamber of Commerce of Bordeaux, France^

has offered a series of prizes in order to induce masters and of-

ficers of vessels to make thorough trial of the use of oil at sea,,

especially as regards the best way to use it and the practical bene-

fits to be derived from such use. There are three sets of prizes,,

each set consisting of a first prize of 300 francs ($40) and a second

prize of 100 francs ($20), to be awarded for the best reports re-

ceived by Jan. 31, 1891, based upon actual experience. Pro-

grammes for the three competitions are as follows :
—

1. Steamers.—Trials of the use of oil must be made under
various conditions, particularly the following : heavy head sea,

heavy quartering sea, towing in bad weather, engine or rudder

disabled.

3. SAILING-VESSELS.—Trials to be made under various condi-

tions, but especially when crowding sail with a strong wind

abeam.

There must also be considered, in connection with the first and
second competitions, the use of oil in lowering and hoisting boats,,

taking a pilot aboard, saving life at sea, riding out a gale in art

unprotected anchorage, loading and unloading in a seaway, wear-

ing and tacking ship.

3. Fishing-Vessels, Pilot- Boats, Yachts, Lifeboats, etc.—

Experiments in using oil when crossing bars, landing in a surf,

etc.

General Rules for the Competitions.—Each experiment

, must be described fully as soon as possible, and an account in-

serted, under the proper date, in the vessel's log book. In the

case of fishing-vessels and pilot-boats, however, this may be dis-

pensed with ; but upon return to port a full statement must he-

made to the maritime authorities. Full details must be given re-

garding the direction and force of the wind, the state of the sea,.
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and the condition and speed of the vessel. There must be stated,

also, the position and character of the apparatus for the use of oil,

the amount of oil used per hour, and the kind of oil used, accord-

ing to the temperature of the water.

As stated above, each of these three competitions closes Jan. 31,

1891, by which time all reports must have been handed in to the

Chamber of Commerce, Bordeaux, France. The published pro-

gramme makes no specifications as to the nationality of the com-

petitors or the language to be used, and the competition is there-

fore understood to be open to any one, subject only to the rules

stated above, which should be carefully adhered to. The Hydro-

graphic Office will gladly receive and forward any reports offered

in competition, whether sent to Washington or handed in at any

branch hydrographic office.

It will be noticed that it is the desire of the Bordeaux Chamber
of Commerce to encourage the use of oil by masters of vessels,

and the prizes are offered with this end in view. Eeports are

wanted regarding actual trials undertaken and reported as de-

scribed above.

NOTES AND NEWS.

A PIECE of crown glass forty inches in diameter and two

inches and a half thick has been shipped from Paris to Clark

Brothers of Cambridge, Mass. It is intended for a forty-inch ob-

ject-glass of a telescope for the University of Southern California,

exceeding in size the Lick telescope. About two years' careful

labor will be required to convert the rough glass into a finished

lens.

— At a recent meeting of the American Meteorological Society

in Washington, resolutions were adopted favoring the recognition

of the eminent services of American electricians by perpetuating

their names in tlie nomenclature of electrical units. In the names

of units thus far adopted the names of Americans, such as Frank-

lin and Joseph Henry, have not been recognized. It is proposed,

as a beginning, that at the electrical conference to be held in this

country in 1892 the name of Henry, or some modification of it,

be given to the unit of self induction, he having been the first to

investigate that phenomenon, and his investigations having been

more complete than those of other electricians before or since.

—A special aim of those connected with the Wharton School

of Finance and Economy at the University of Pennsylvania has

been for some time past the securing of a complete series of the

laws of all countries. Such an undertaking it requires scores of

years to complete. In this department, however, the Wharton
School library has already made a good beginning. There has

been presented to it a set of the Prussian Statutes at large, in-

cluding the years 1806 to 1886. There are to be found all the

laws of the new German Empire, from its creation in 1866 down
to 1886; a collection of works on German constitutional and ad-

ministrative laws; and a work upoH the public administration of

Austria, by Ulbricb.

—Professor Edmund J. James, of the University of Pennsylva-

nia, will present a paper before the American Academy of Politi-

cal and Social Science on a new system of passenger fares. He
will show that the railways of the United States, by their failure

to adopt a reasonable and simple system of tariffs for passenger

traffic, have prevented that development of this branch of their

business which could have been expected, considering the natural

tendency of Americans to travel. England has, relative to her

population, nearly four times as many passengers on the railroads

as the United States, though the character of the American peo-

ple gives good reason to suppose that we should naturally have

twice as many as England.

— The committee having in charge the interests, in this country,

of the forthcoming Jamaica International Exhibition are working
vigorously to insure a good representation of our manufactures

and products. They have secured specially low freight rates for

exhibits, and have made arrangements whereby exhibition goods

will be returned free of freight from Jamaica, by the line on

which they were shipped, on production of the outward bill of

lading. Space will be reserved for empty cases, and all exhibits

will be conveyed from the wharf to the building free of charge.

Exhibiters of apparatus requiring the use of water, gas, or steam,

should state, on applying for admission, the quantity considered

necessary. Those who wish to show machinery in motion must
state the rate of speed at which the machine is to be driven.

Motive power to the extent of 100 horse-power will be provided

by the commissioners free of charge, but all counter-shafting,

pulleys, and connections with main steam-pipe, must be provided

by the exhibiters. The motive power will be under the direct

control of the commissioners. Applications for space can be sent

to the committee up to June 12, or to Kingston up to July 1, and
goods will be received in this city from Aug. 20 to Nov. 15, 1890.

The despatch, transmission, unpacking, removal of empty cases,

fitting up and erection of exhibits, must be done by private

agents. A list of those prepared to act as such, both here and

through their representatives in Kingston, will be furnished upon
application to the committee.

— The latest of the Johns Hopkins University Studies in His-

torical and Political Science is a pamphlet on " Spanish Coloniza-

tion in the South-west," by Frank W. Blackmar. The subject of

which it treats is much less familiar to the maes of historical

readers than the English and French colonization of the Atlantic

coast and the Mississippi valley, and yet in its bearings on the

history and the legal systems of California and New Mexico it is

of great importance. Hence Mr. Blackmar's monograph will be

of use. He begins with a general account of Spanish policy, with

a somewhat lengthy comparison between Spanish and Roman
colonies, which has little bearing on the subject in hand ; but after

this introductory matter he gives a careful and interesting de-

scription of the different kinds of colonies established by the

Spaniards in the South west, with some account of the minute

laws and regulations framed by the home authorities for their

government. The most interesting chapter is that on the mission

system, which tells the story of the settlements of converted

Indians under the control of the priests, which formed so marked

and unique a feature of Spanish control in the South-west. Alto-

gether this is one of the best monographs of the series to which

it belongs.

— We have received several numbers of "The Humboldt Li-

brary," a series of pamphlets issued by the Humboldt Publishing

Company of this city. They are reprints of foreign works in

clear type and on good paper, and are sold at the low price of

fifteen cents each; double numbers, thirty cents. Some of those

now before us, as, for instance. Mill's "Utilitarianism," are so

old and familiar as to call for no remark ; while others are of

more recent composition. Mr. S. Laing's "Modern Science and

Modern Thought," which is probably familiar to many of our

readers, is an attempt to see how much of Christianity can be

reconciled with physical science and historical criticism. It is

written in a thoughtful and reverent spirit, but does not contain

much but what is now the common property of minds that have

been trained in scientific thought. Another of the pamphlets

contains Mr. David G. Ritchie's essay on " Darwinism and Poli-

tics" and Professor Huxley's well-known paper on " Administra-

tive Nihilism." Mr. Ritchie's work is chiefly a criticism of th&

doctrine of the " struggle for existence " as applied to social life.

He. of course, admits the fact of such a struggle, but insists, in

opposition to Spencer and his followers, that it is our duty to

regulate it in accordance with reason and right, and that it is

wrong to let the struggle proceed in human life and society in the

same unmoral way as it does among the brutes. So far we agree

with Mr. Ritchie, but we are sorry to have to add that his remedy
for the ills of life is socialism. Professor Huxley's paper, as is

well known, is an able argument for extended activity on the part

of the State, but without any tendency of a socialistic character.

Professor A. Schaffle's " Quintessence of Socialism," translated

from the German, is a careful, and we think very correct, state-

ment of the practical aims of the State socialists. It is written

by an opponent of the system, but is eminently fair as well as

thoroughly studied and carefully expressed, while the author's

criticisms are pointed and sometimes profound. The work is well

worth readmg by all who are interested in the subject.
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For SOME TIME PAST there has been a tendency in our colleges

and universities to select as their presidents men who have attained

eminence in special lines of research. This is notably true in re-

gard to the case of Presidents Jordan of Indiana, Schaffer of

Iowa, and Adams of Cornell. Another name may now be added

to the list. We refer to the recent selection by the regents of the

University of Kansas of Professor F. H. Snow, Ph.D., as chan-

cellor of that institution. Professor Snow was graduated at

Williams College in 1862, and afterwards prepared to enter the

Congregational ministry. He, however, soon showed a special

interest in natural history, and was elected a member of the first

faculty of the University of Kansas when it was organized, in

1866. For several years he taught a variety of branches, but as

the institution grew in strength he was enabled to confine himself

to a greater extent to the specialties in which he had the most

interest. He has been an indefatigable collector throughout the

Western States and Territories, paying special attention to en-

tomology. In honor of his distinguished services to the State,

the new natural-history building recently erected by tlie State was

named " Snow Hall." He has not only carried on the work of

instruction in his large classes at the university, but has found

time to make careful investigation in various fields of biology, and

to furnish much valuable material to current scientific literature.

Though a specialist, he is not a narrow man, but is well informed

on the topics of the day. especially those that attract the attention

of the educational world. In all positions where executive ability

is required, he has shown himself eminently fitted for the task.

This appointment meets the hearty approval of the faculty of the

university, and of the people of the State.

LETTERS TO THE EDITOR.

*** Correspondents are requested to be as brief as possible. The wrtfer'a name
is in all cases required as propf of good faith.

The editor will be glad to publish any queries consonant ttith the character

of the journal.

On request, twenty copies of the number containing his communication will

be furnished free to any correspondent.

Recognition by Young Children.

One of the most obscure topics, as well as one of the most neg-

lected, of modern psychology is that of recognition. The ques-

tion, " Why is it that I recognize an image when it returns to my
consciousness ? " is usually passed over unobserved or intentionally

omitted in our general treatises. Experiments, however, upon
the question are forcing it upon our notice, thus doing a service

which we are coming to expect from the new method wherever

it is applied.

I have recently advanced a theory of recognition,' based both

upon mental analysis and objective experiment,^ according to

which the feeling of familiarity called recognition arises from the

re-instatement of the apperceptive or relational process of the ear-

lier presentation. According to this theory, single unrelated

homogeneous images (bell-stroke, pure color) would not be recog-

nized, single complex images (human face) would be recognized

only in the degree in which the complexity had impressed itself

in the first perception, and clear recognition would arise only

when the relations attentively discerned were clearly brought out

in the rpproduced state. A further result would be that images,

when reproduced, would largely depend upon and re-enforce each

other in producing the feeling of familiarity.

I have recentl.y had an opportunity to test a little child six

months and a half old, with these points in view, and the result

was quite instructive. Her nurse, who had been with her con-

tinuously for five months, was absent for a period of three weeks,

and on her return was instructed first to appear to the child sim-

ply in her usual dress, but to remain silent; then to withdraw

from sight, but to speak as she had been accustomeii to; and

finally to appear and sing a nursery rhyme, which by special care

the little girl had not been allowed to hear during the nurse's ab-

sence. The first result was thut the child gazed in a questioning

way upon the face, but showed no positive sign of recognition ;

yet the absence of positive fear and antipathy shown at first

l;oward the substitute nurse indicated that the visual image was

not entirely strange. Second, the tones of the nurse's voice were

not at all recognized, as far as passive indications even of famil-

iarity were concerned, —a result we would expect from the greater

purity and simplicity of the auditory images. The third experi-

ment was attended by complete and demonstrative recognition.

The visual (face) and auditory (rhyme) images must have re-en-

forced one another, giving again the old established complex ap-

perception of the nurse.

As to the ultimate meaning of recognition, we are quite in the

dark: it is only its mental conditions that fall to the psychologist.

On the view given above, it would seem to rest in the active side

of our mental life, and to consist in the diminished expendi-

ture (whatever that is) involved in the repetition of an act of at-

tention.

This case also shows, as far as any individual case can, that

images from different senses vary greatly in intensity in early

child-life, that they are not well differentiated from one another,

and that even at the very early age of six months special memo-
ries are becoming more or less permanent.

J. Mark Baldwin.
University of Toronto, April 23.

I Handbook of Psychology: Senses and Intellect (New York, Holt), pp.

176-178.

= Work of Lehmann, Philos. Studien, VI.
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Whirlwinds.

It was my fortune a few days since to see a small whirlwind at

the distance of but a few rods. The wind at the time was from

the west, and was cold, and somewhat gusty and variable. The

whirl persisted for several minutes, dying: down and increasing

again. Its direction of rotation was from right to left. As it

passed across a road, the dust was lifted to a height of about

thirty feet, forming a pillar, which disappeared when the grass

at the roadside was reached. The query that arose in my mind

was as to the nature of the currents which produced this upward
movement of the dust. Such movement has commonly been

ascribed to the suction effect of an indraught towarf^s the whirl

which has been supposed to exist. But as the breeze continued

to rise, 1 could not help but notice that dust was lifted equally

high by the chilly wind at points where there was no evidence

whatever of a whirl. Such lifting by a cold wind blowing

straight along certainly could not have been due to an upward
current produced by an indraught. Indeed, this lifting resem-

bles precisely the movements of sand at the bottom of a stream

beneath eddies formed by the varying force of the current, a

phenomenon readily observed in clear water.

M. A. Veeder.
Jjyons, N.Y., April 23.

Effigy Mound in the Valley of the Big Sioux River, Iowa.

While at Sioux Falls, S. Dak., in the latter part of last July, I

tou'u the opportunity to look up and survey a group of mounds
and a fort that are located about sixteen nn'les south-east of that

city, in the valley of the Big Sioux River. In 1885, I was in-

formed by an engineer, that, in running a preliminary line for a

railroad a few years previous, he had passed through a group of

mounds in that locality, and that there was a large fort just south

of them.

The group in question is in the western part of Lyon County,

lo., a mile and a half west of Granite Station, on the Sioux Falls

branch of the Burlington, Cedar Rapids, and Northern Railroad.

The country bordering the river here is more or less rolling and
broken, especially on the western side. On the east side, at the

Burlington crossing, there is a plateau which Is from twenty-five

to fifty feet in height above the river, and slopes to the south-

ward. Bloody Run flows around the north end, and empties into

the river near by.

On this plateau, to the north of the railroad, there are a hun-

dred and five mounds, ranging from a foot to five feet and a half

in height. Nearly all of them are common round burial-mounds;

but among them are a few that are elliptical in shape, and there

is also one animal effigy. The latter is 55+ feet in greatest length,

and the body is 2^ feet in height. While apparently rude in de-

sign, the outliue on the ground is regular, and the surface of the

mound is smooth and symmetrical. There are many imitative

mounds in the etfigy region of Wisconsin that are no better in

outline than this one. The peculiarity of this effigy consists in

its isolated position, there being no others known to exist in the

interm. diate space betiveen it and those to the eastward in the

Mississippi valley, a distance of fully 370 miles. It is also the

first mnund of this class discovered within the limits of the Mis-

souri River basin; and its position, therefore, is analogous to

those of Ohio and Kentucky, yet the isolation is not so great.

There is no system in the arrangement of the mounds, they be-

ing located in a haphazard way, here and there, as fancy dic-

tated Scattered among them, principally near the centre of the

group, are a large number of that kind of stone monuments
which, in a published article on the subject, I have called •' bowl-

der outlines." Some of these extend up on the sides of the

mounds, and in one case one of the larger mounds is surrounded

by a circle of bowlders. These instances denote a later occupan-

cy, or at least that they were placed there after the mounds were

constructed.

Just south of this group, on the south side of the railroad-track

which separates them, there is a large fort or enclosure, of an ir-

regular elliptical shape, which is the largest one known to exist

north-west of Ohio, except " Aztalan," Wisconsin. Its inside

area is about fifteen acres, and the walls at the present time are

from one to two feet in height, with an average width of eighteen

feet. They were probably palisaded when in use. This fort was
also built after the mounds were constructed, for at one point the

wall intersects a mound which is three feet and a half in height.

That the mound was built first, is evident from the fact that the

wall was raised in height at the junction, in order to surmount
and pass over it without abruptness. Within and around the

fort there are seven mounds, and between the fort and the rail-

road there were several others which have been destroyed by cul-

tivation.

There is plenty of evidence to show that the plateau was occu-

pied as a place of residence at some period in the past. Burned
stone and chert flakes are especially numerous, while occa-ionally

stone axes, celts, grooved hammers, arrow-heads, and ornaments

of stone and copper, are found. Fragments of steatite vessels

and pottery composed of shell and clay, and pulverized stone and
clay, are also quite plentiful. Occasionally ornaments, beads,

and tubes made of sea-shells have been found in some of the

mounds in this and other groups in the vicinity.

This locality was visited in November, 1886, by Professor Fred-

erick Starr of Cedar Rapids, lo., on which occasion he excavated

four mounds, two of which were situated on the south side of the

railroad track. He described iheir contents in the American An-

tiquarian for November, 1887 (vol. ix.). In his article he men-
tioned the existence of the " stone circles," but no reference was

made to the fort or the effigy. The mounds in which his exca-

vations were made were within three hundred feet of the north-

east wall of the enclosure, which was certainly in plain view;

and it is strange that it should have been overlooked by him.

It is evident that this point was at one time a site of the

mound-builders, and that later they were compelled to fortify

themselves against some hostile neighbor. The large amount of

village dibris scattered over the plateau, the great number of

burial-mounds in that vicinity, together with the size of the fort,

indicate also that the inhabitants were quite numerous.

T. H. Lewis.
St. Paul, Minn., April 23.

Gorse or Furze.

The following is a copy of an extract from a letter from the

United States commissioner of agriculture, dated March 28, 1890,

acknowledgingthereceiptof a specimen of gorse or furze discovered

by me growing near Ham pton.Va , and stating, that, as far as that de-

partment is aware, this is the first instance known of its presence

in this country: "Your note of the 26th inst., and the small box

of specimens of the Euiopean furze {Ulex Europaus), teceiweA.

This plant was probably introduced into the grounds of the Fort

[Fort Monroe, Va.] many years ago, and does not seem likely to

spread so as to become particularly obnoxious to agriculture. I

am not aware that it has been observed in any other part of this

country in a wild state
"

I should be glad to know whether it has ever been seen in the

United States before. J. R. McGinnis.

Port Monroe, Va., April 23.
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Lightning-Discharge.

On Feb. 24, 1890, at 8.45 p.m., there was a case of lightning-

discharge here which is perhaps worthy of notice. The building

struck was Newcomb Hall, the property of Washington and Lee
University. It is a three-story brick building covered with tin,

having seven downfalls not connected with the earth, and having

no lightning-rods. On top of the building, for lighting and ven-

tilating purposes, is a square cupola. This has wooden corner-

posts six or eight inches square; its walls are almost entirely

glass; its roof is tin. The distance between the tin on the roof of

the cupola and the nearest tin in connection with that on the roof

of the building is about four feet. The lightning struck the roof

of the cupola, passed down one of the corner-posts to the roof of

the main building, and then down five of the seven downfalls to

the ground. The roof of the cupola is "hipped; " and just under

each of the four eaves, in a horizontal position, are two planks,

each about ten inches wide. The four planks adjacent to the post

struck were thrown entirely off. The tin on the roof just above

the post was thrown back, uncovering about a square yard of the

roof. The post itself was torn to splinters at the top. All but

five panes of glass, out of a total of about fifty in the walls of the

cupola, were shattered. Nearly all of the glass fell outside, and
the tin all over the roof of the cupola showed signs of having been

pushed upwards. When the discharge left the post, it divided,

part of it going to the tin on the lower part of the post and thence

to the roof, and part of it to a strip of tin on the window-sill.

This strip of tin was composed of five or six pieces tacked to-

gether, not soldered. Nearly all of these joints were separated,

about two inches of the tin being bent over in the direction in

which the discharge travelled, from above down. This part of

the discharge reached the tin on an adjacent post of the cupola,

and thence passed down to the roof. One sharp corner of tin was
buimt off, leaving a burnt curved edge about an inch in length.

The two posts and the tin on them were blackened at the point

where the discharge reached the tin. There was no further trace

of the discharge until it reached the ground. As already stated,

it passed down five of the downfalls, but apparently much the

largest part passed down one. At this point, for a distance of ten

or twelve feet, the ground was as much turned up as it would
have been by a large plough. Some of the earth was thrown to a
distance of twenty or thirty yards. The clerk of the faculty has
his office in a corner room on the ground floor next to this down-
fall. He found the steel pens in a box on his desk so strongly

magnetized that one pen could support four or five others. The
pens in the penholders were also magnetized. Two panes of

glass were broken in this room. Fifteen or twenty feet from this

corner of the building is a water-pipe, wrought iron, one inch in

diameter. This pipe at a short distance connects with a cast-iron

pipe whose internal diameter is two inches; this, in turn, con-

nects with the system of pipes supplying the town of Lexington
with water. The two-inch cast-iron pipe was found the next day
to be leaking badly in seven places within a few hundred yards of

Newcomb Hall. There seems to be no reason to doubt that the

discharge in some way burst the pipe. The leak nearest the
building was over fifty yards away. There were no indications

of melting. One hole in the pipe was an inch wide and about
three inches long, a piece of that size apparently having been
knocked out. The pipe is very old and rotten, being almost as

soft as graphite. The water in the pipe is under a pressure of

about a hundred feet of water. The only other case with which
I am acquainted, where water-pipes were damaged by lightning,

is that given by Secchi in the Telegraphic Journal o.nd Electrical

Review (London, 1872, translated from Les Mondes). In that case

the pipe was broken, and some lead melted, at the point where
the discharge first reached the pipe.

The report at the time of the discharge may be described as

terrific; it was the more so, because it was the very first indica-

tion of any ttiing like a thunder-storm. There was no lightning

before this discharge, and not much after it.

Besides the facts given above, there were some other reports

concerning the discharge which may be of interest. Having
heard that some persons saw what seemed to be a ball of light-

ning, I made as careful inquiry as I could concerning it, with the
following result:

—

1. A student was sitting before an unshaded window, from
the roof of which Newcomb Hall is visible, and less than two
hundred yards from it. Attracted by a bright flash, he looked
up, and reports that he saw a ball of fire, in size and appearance
about like a Roman candle, slowly descending on the building. It

disappeared about the time it reached the roof, when the explo-
sion was heard. He at once reported what he saw to his uncle,

the president of the university, saying he thought the building
was struck. They then looked out for signs of fire, but saw
nothing.

3. Tn another dirfection, and at a greater distance, is a house
from which Newcomb Hall is plainly visible from top to bottom.
A lady in this house, sitting before a window, had her attention

attracted by a flash, looked up, and saw a shower of fire-baUs

falling on Newcomb Hall. On careful inquiry, I learned that
she did not see these balls above the top of the building: they
seemed to be very nearly or quite on it when she saw them. She
possibly saw what was concealed by the building from the stu-

dent. This lady told me that some young ladies in another room
in her house saw what she herself saw: I did not talk with them
about it.

3. About a quarter of a mile from Newcomb Hall, on Main
Street, stands the Court-House, a short distance back from the
street. Mr. B. was standing in the door of the Court-House,
looking out on Main Street in tljte direction of Newcomb Hall.

He first heard a sharp, quick noise like that produced by slapping

the hands together, which seemed to come from his telephone.

He then saw across the street from him, at a height of about fif-

teen feet from the ground, a ball about the size of a large orange
just luminous enough to be plainly visible, followed by a brighter

trail ten feet long. This ball moved horizontally and slowly up the
street about twenty yards, and then burst with the brightest flash

Mr. B, ever saw, and a terrible noise. This noise was immedi-
ately followed by another of like character in the direction of the

university buildings. Mr. B., I should state, is a man of the very

highest character, and his word would be taken without question

by all who know him. He is calm and unimaginative. I omitted

to mention that his face felt as if it had been hit with sand, and
that there was an unpleasant sensation for some hours after-

wards. It was rainy, and Mr. B. saw no one on the street; but I

learned that three negroes were standing on the sidewalk nearly

under the point where Mr. B. saw the globe burst. As they were
not moving, Mr. B. might easily miss seeing them. I questioned

two of these negroes. They were standing facing each other, one
looking up the street, and the other down. Each of them thought

he saw a ball of fire fall in the street in the direction in which he was
looking, and at a distance of from fifty to one hundred yards away.

Neither of them knew any thing of the explosion reported by Mr.

B., although it was almost immediately over their heads, and only

twenty or thirty feet away. Newcomb Hall could not be seen by

either Mr. B. or the negroes.

I give the facts as I gathered them, without comment. There

is no reason to think that any of the persons questioned failed to

give a substantially correct report xjf the impressions made on

their senses. S. T. Moeeland.

Washington and Lee University, Lexington, Va., April 26.

Sunspots and Tornadoes.

The following figures show a slight parallel between the fre-

quency of tornadoes in the United States for the last twelve years,

and the sunspot curve of the eleven-year cycle. The solar data

employed have been obtained from Professor Rudolph Wolf (Zu-

rich), the well-known sunspot specialist. The tornado numbers
are supplied by Lieut. John P. Finley of the United States Signal

Service, but should be i-egarded as only approximate, and subject

to more or less change, for these reasons : (1) better facilities now
exist for obtaining news of tornadoes than existed fifteen or

twenty years ago, owing to the special activity of the United

States service, the organization of State weather bureaus, and the

co-operation of the press; and (2) west of the Mississippi the coun-
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try is more densely settled than it was one or two decades ago,

and many local storms would now be observed where they could

not have been seen and reported some years ago. Thus, the

average number of tornadoes reported annually for the last ten

years is 159, while for the previous ten years it was only 45.

For this reason, it would not be safe to compare the spots with

any former cycle. In order to make the figures for 1878-89 fairly

comparable, those for the first three or four years may be raised

slightly, perhaps; and those for the last two may be increased 3

or 3 per cent by belated returns. The annual average, then, would

be more than 160 (say 170), with minima at the ends of the series,

and a maximum near the centre:

—

Tear.
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political science. The formation of the Constitution, also, is re-

^ardeil and treated as a political, not a legal process. Under the

head of "i 'onstitutional Law," the author describes the organization

of liberty and of government. The latter topic occupies the entire

second volume. The typical constitutions selected for comparison

are those of France, Germany, England, and the United States.

— Treason, treason I Let us shout it before it may be too late.

Here is Agnes Eepplier writing in the May Atlantic, " The woman
who goes to a Browning society when she would prefer cards and
x;onversation; who sits, perplexed and doubtful, through a per-

formance of 'A Doll's House' when 'Little Lord Fauntleroy'

represents her dramatic preference; who reads Matthew Arnold

and Tourgueneff, and now and then Mr. Pater, when she really

enjoys Owen Meredith and Bootles's ' Baby and the Dutchess,'—
pays a heavy price for her enviable reputation." She also makes
-a plea for the people who resemble that " unfortunate yoimg
woman who for years concealed in her bosom the terrible fact

that she di I not think ' John Gilpin ' funny." The article, which

is entitled " Literary Shibboleths," claims to be a plea for an hon-

est confession of our real tastes in literature, and a warning

against being carried away by literary fashions. Yes, this is all

very well, but it would decimate the ranks of the would be literati.

Mr. Morton gives us his second paper on "Some Popular Objec-

tions to Civil Service Reform."

—The opening article in the Quarterly Journal of Economics
ior April is by Francis A. Walker, on "Protection and Pro-

tectionists." It cannot be called a very satisfactory work, for

it merely skims the surface of the subject, leaving its deeper

aspects untouched; and, moreover, it fails to make clear the

-author's own position. President Walker begins by calling

attention to the fact, well known to those who have watched
the changes of public opinion, that the protectionism of the

present day is very different from that of our forefathers,

inasmuch as protection is now adv cated as a permanent
policy, and not, as in earlier times, merely as a means of

establishing industries that were afterwards to become self-sus-

teining. He also points out certain other differences of

opinion among protectionists, and then touches on a few of the

arguments on both sides of the question, but without presenting

any thing specially new or profound. The next article in the

Quarterly is by Professor E. C. K. Gonner of Liverpool, on
"Rioardo and his Critics," and is an able defence of the noted

English economist against some of the aspersions that have been

cast at him. In particular, the writer shows that the attacks

on Ricardo by the late German economist, Adolf Held, were
not only in great part baseless, but were animated by an
unbecoming spirit. Professor Taussig has a paper on "The
Silver Situation in the United States," which is appropriate

to the time. It is not a discussion of bimetallism, but a his-

tory of the coinage and circulation of our present silver money,
together with an account of the existing state of the silver cur-

rency in its relation to gold on the one hand, and to paper on

the other. Now that the advocates of silver are calling for

an increased coinage of the metal, the facts and suggestions in

Professor Taussig's article will doubtless be useful.

— Berly's "Universal Electrical Directory" (London, William
Dawson & Son) , now in the ninth year of publication, grows
in completeness and usefulness with each succeeding year. The
issue for 1890, which has recently made its appearance on this

side of the Atlantic, contains a complete record of all indus-

tries directly or indirectly connected with electricity and mag-
netism, and the names and addresses of manufacturers in

America, Great Britain, the continent of Europe, India, and
the British colonies, beside much other matter of interest to

those connected with electrical industries.

— D. C. Heath & Co. will shortly issue a manual on the " Re-

production of Geographical Forms," by Jacques W. Red way,
author of •' The Teacher's Manual of Geography." It is designed

for teachers and students who wish to learn the details of sand

and clay modelling as applied to geographical forms, and the

projection, drawing, and interpretation of maps. The manual
will be illustrated with the various projections used in map-
drawing, including a number of very easily constructed ones that

may he used by younger pupils.

ed at Editor's Office,

April 21-26.

Allen, H. A Clinical Study of the Skull. WashiDg-
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7th ed. Ed. by J. M. Thomson and A. G. Bloxam.
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Checklet. E. a Natural Method of Physical Train-
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Cdetman, 0. O. Uses, Tests for Purity and Prepara-
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Louis, Mo., J. L. Boland Book & Stationery Co.
256 p. 12°.
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-GnRNET, J. H., JuD., and Russell, C. The House
Sparrow. The English Sparrow in America, by
EUiott Coues. London, William Wesley & Son.
70 p. 12°.

Kapp, G. Electric Transmission of Energy. 2d ed.
London, Whittaker & Co. ; New York, Van Nos-
trand. 348p. 12°. *3.

KcNz, G. F. Gems and Precious Stones of North
America. New York, Scientific Pubi. Co 336 p.
4°. $10.

Laing, S. Modem Science and Modem Thought.
Parts I. and II. New York, Humboldt Publ. Co.
187 p. 8°. 45 cents.

Lke, A. B. The Microtomist's Vade-Mecum. 2d ed.
Philadelphia, Blakisto'n. 413 p! 8°.

Mill, J. S. Utilitarianism. New York, Humboldt
Publ. Co. 57 p. 8°. 15 cents.

Mdib, T. The Theory of Determinants in the His-
torical Order of its Devel'^pment. Part I De-
terminants in General. London and New York,
Macmillan. 278 p. 8".

Ramsat, a. C , and others. Upon the Origin of Al-
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Parts I. and II. New York, Humboldt Publ. Co.
148 p. 8°. 45 cents.

JRiTCHiE, D. G., and Huxley, T. H. Darwinism and
Politics, and Administrative Nihilism. New
York, Humboldt Publ. Co. 55 p. 8°. 15 cents.

ScHAEFFLE, A. Quintessence of Socialism Tr. by
Bernard Bosanquet, M.A. New York, Humboldt
Publ. Co. 86 p. 8°. 15 cents.

FOR SEASON'S STUDY IN

Books on Birds, Inspcts,

Alosses. Lichens, AlgcB,

Desmids, Sea, Life, Spi-

ders, Btitterfiies, Botany,

Microscope, Histolooy, Bac-
teria, Zoology and Nat-
ural LLzstory.

^* For sale at all Bookstores, or Cata-
logue on application to

BRADLEE WHIDDEN, Publisher,

18 Arch street, Boston.

HEAVEIV ASfD HELL,. By Eman-
uel SwEDENBOEG. 416 pages, paper cover.

Mailed pre-paid for 14 Cents in stamps by
the American Swedeiiborg Printing and Pub-
lishing Society, 20 Cooper Union, N. Y. City.

BOOKS
50,000 vols, of ancient and modem
rare and scarce books offered for
sale. Send for books tried to ob-
tain elsewhere without success.

American, British, German and French Books. Cat-
alogues mailed free to Bookbuyers.

C. N. CASPAR, Book Emporium, 437 E. W* St., Milwaukee

THE LITERARY WORLD.
A fortnijrhtly journal of Literary Criticism, News,

and Discussion. The Literary World, now in its 21st
volume, is the oldest as it is confessedly the fore-

most journal of the purely literary criticism in the
United States. It btands without a rival, and chal-

lenges comparison with any other publication in the
country, occupying to any extent the same field.

Avoiding? mere smartness and sensationalism, its

aim is tabe truthful, just, kind, impartial, apprecia-
tive, and helpful to what is best in literature; to
instruct, entertain and guide; and to form the taste
of the people in literature for what is good, true
and beautiful. Published by E. H. HAMES & CO.,
1 Somerset St., Boston, Mass.

SECOND EDITION.

NATURALISTIC PHOTOGRAPHY
FOR STttJBElNTS OF THE ART.

313 pages 8vo., cloth, $2.00, postage prepaid
" This book contains a greater amount of informa

tion on the artistic elements to be considered* in
photography than any that we know of.''

—

Scientific
American. Descriptive circulars on application to

E. & F. N. SPON, 12 Cortlandt St., New York.

FACT AND THEORY PAPERS.
A series of monographs on scientific matters of

general interest.

Beady May 10.

SUPPRESSION OF CONSUMPTION.
By G. W. Hambleton. M.D., President of the Poly-

technic Physical Development Society of Great
Britain. 12°. 40 cents.

Ready May 24.

THE SOCIETY AND THE " FAD."
By Appleton Morgan. Esq., President of the New
York Shakespeare Society. 12°. 20 cents.

In Preparation.

The Cherokees in Pre-Columbian Times.
By Cyrus Thomas of the Bureau of Ethnology.

Tornadoes.
By H. A. Hazen of the tJ. S. Signal Office.

Foods and Food Adulterants.

By Edgar Richards. Es-president National Chem-
ical Society.

Color in Nature,
By G. Brown Goode and others.

Protoplasm and the Cell Doctrine.

By C. F. Cox, President New York Microscopic

Society.

N. D. C. HODGES, 47 Lafayette PL, NewYork.
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— Kossuth has nearly ready for publication three additional

volumes of his raemoirs. They are said to contain, among other

things, his remarks upon the policy of Napoleon III. toward the

Vienna Court, and upon the endeavors of the Pope to retain his

secular power.

— " Midnight Talks at the Club " is the title of a volume shortly

to be published by Fords, Howard, & Hulbert. It is made up
chiefly of a series of articles under the same title from the Sunday

issues of the New York Times, which excited a good deal of in-

terest when they first appeared, and of an article entitled ''A

Protest against Dogma," by the same author, Amos K. Fiske,

which attracted much attention in a recent number of The Forum.

These papers contain free and candid discussions of various re-

ligious, social, political, and moral questions that interest thinking

people of the present day.

INDUSTRIAL NOTES.

The Abbe High-Speed Steam-Engine.

A STEAM-ENGINE of norel design is shown in the accompanying

illustrations. It is of the three cylinder tyi^e, and is being intro-

duced to the notice of power users by the Abbe Steam Engine

Company of this city. The cylinders are arranged around a cen-

tral crank-chamber, equidistant from each other. The pistons,

which are single-acting, are connected direct to the crank-pin, the

piston itself acting as a cross-head, and a siuiple device being pro-

vided for taking up all wear or lost motion at the crank-pin and

connecting-rod.

The inner bearing of the crank- shaft is located in a partition

separating the crar.k-chamber from the valve-chamber. In this

partition are also located the steam and exhuust passages leading

to and from the cylinders. The valve, which revolves with the

crank-shaft, is at the back of this partition, being so balanced

that there is just sufiScient excess of steam-pressure on one side to

keep it up to its seat without undue friction.

To provide for thorough lubrication of all working parts in the
crank-chamber, a quantity of oil is placed in the lower part of

the chamber, each revolution of the crank distributing it to all

parts. The valve and valve-chamber are lubricated in tho usual

manner by oil carried in by the steam.

As the engine has no dead centre, it can be started with the

crank in any position; and as the cylmders take steam only at

one end, the connecting-rods are always in compression; so that.

of pure Cod Liver Oil with Hypo-
phosphites of Lime and Soda Is

almost as palatable as milk.
Children enjoy It rather than

otherwise. A tVlARVELLOUS FLESH
PRODUCER It Is Indeed, and the
little lads and lassies who take cold
easily, may be fortified against a
cough that might prove serious, by
taking Scott's Emulsion after their

meals during the winter season.
Beware of suhstituiinits and imitotions.

Old and Rare Books.

Back numbers Atlantic. Century, Harper
and Scribner, lo cents per copy, other maga-
zines equally low. Send for a catalogue.

A. S. CLARK,
Bookseller,

34 Park Row, New York City.

»ACK NUMBERS and complete sets of leading Mag-
) aiines. Ratts taw. AM. MAG. EXCHANGE,

S<Aoh»ne, N.V.

A New Method of Treating Disease.

HOSPITAL REMEDIES.
Wliat are tliey ? There is a new departure in

the treatment of disease. It cun^i^ts in the
collection of the specifics used by noted special-

ists of Europe and America, and bringing them
within the reach of all Fur instance, the treat-

ment pur^ued by special physicians whi) treat

indigestion, stomach and liver troubles ouly,

wa> obtained and prepared. The treatment of

oiher physicians celebrated for curing catarrh

was procured, and so on till these tncompaiable
cures now include disease of the lungs, kidneys,

female weakness, rheumatism and nervous de-
biliiy.

This new method of "one remedy for one
disease" must appeal to the common sense of

all sufferers, many of whom have experienced
the ill effects, and thoroughly realize the ab-
surdity 01 the claims of Patent Medicines wh'ch
are guaranteed to cure every ill out of a single

bottle, and the use ol wh ch, as statistics prove
has ' iiined more stomachs than alcohol A cir-

cular desciibiUg these new reme(1ie> is sent free

oil receipt of stamp to pay postage by Hospital
RemeOy Company, Toronto, Canada, sole pro-

prietors.

MINERALS
Cabinet Specimens and Collections.
When in New York do not fail to visit our New

York store. On account of our very large stock we
are able to keep there as well as iii Philadelphia a
very fine selection of choice Mineral Specimens.
Send for Complete Catalogue, Free.
GEO. L. Ei\GLIi;H <& CO.. Uealpra in Minerals,

loia Chestnut St., Philadelphia.
739 & 741 Broadway, New York.

JUST PUBLISHED.

POPULAR MANUAL OF VISIBLE SPEECH AND
VOCAL PHYSIOLOGY.

For u=e in Colleges and Normal Schools. Price 50 cents.

Sent free bv post by

N. D. C. HODGES, .; Lafayette Place, New York

DESTROYS
COOKING CDORS,

and
PURIFIES

ALL PLAGUE SPOTS.
W. R. Hudson, Esq., of RosJindale, Mass., writes:

'
I have thoroughly tested the

Sherman 'King' Vaporizer in my
house. It is an invention of

great value. One of its greatest

achievements is the absolute de-

struction of cooking odors.which
it never fails to do, if doors and
windows are closed. It purifies

all plague spots in and about my
house."

"V inftDE MARK. f £^Si-. \ 1& *

Piiremir

CONTlNUOUS.lNEXPENSIVE.RELIABLE.

SELF-ACTING. Each Vaporizer sold charged for

use. No care escept to replenish once in two months
at expense of 4 to 8 cents, according to size. Three
sizes, $;3.50. S5.00, 88.00.

Illustrated Pamphlet free to all. Address

SHERMAN "KING" VAPORIZER COMPANY,
Chicopee Falls, Mass. ; Boston, New York,

Philadelphia, or Chicago.
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even at the highest speeds, there can be no sudden irregularities

of pressure or pounding upon the crank-pin. The working parts

being incased, they are exempt from the extra wear induced by

the accumulation and grinding-in of dust and dirt.

The engine of this type now on exhibition at the company's of-

fice in this city is neat and compact, and very light for the amount

of power claimed. IJ should be admirably adapted for running

dynamos, ventilatirig-fans, hoisting-engines, and similar ma-

chinery requiring high speed; and for boat and yacht engines it

should tind a wide application, a special valve-geai'- for reversing

being provided, making it available for that purpose.

The Loomis Electric System.

The Eureka Electric Company (Loomis system), whose ingen-

ious self-regulating system of electric lighting was described and

illustrated in these columns about a year ago, have installed many
important plants during the past few months. One of their most

recent contracts is one for an installation of two thousand incan-

descent and several low-tension arc lamps for a large hotel at

Tampa, Fla. A notable feature of this installation is the fact

that current for both kinds of lamps will be supplied from the
same dynamos. Another feature of this installation is that each
bedroom in the hotel is furnished with a special incandescent
night-lamp, which can be kept burning all night, and at any de-

gree of brilliancy desired by the occupant of the room.
The engines, boilers, and dynamos are placed in a separate

building situated some distance from the hotel. The boilers have
a total capacity of 250 horse-power, and supply steam to two
automatic high-speed engines of 110 horse-power each. These
furnish power for four dynamos of five hundred lights each. The
main switch is of special design, and controls all the lights, both
arc and incandescent. It is so constructed that the dynamos can
be run singly, in pairs, or in multiple, any desired combination
being made in a moment. Four main circuits run from the

dynamo building to the hotel through an underground conduit.

Each circuit is provided with an ammeter and a ground detector,

and each is connected, by a compound switch, with a voltmeter;

so that the electro-motive force of all, or of any one, or of any
combination of dynamos, may be quickly taken. As a whole, the

installation is expected to be the principal electrical feature of

Tampa.
The Eureka Company have also installed a plant at Duncans-

ville, Penn., one-half the output of the dynamos being used for

arc lamps, the other for incandescent. They have also recently

put in plants, incandescent or mixed, in HoUidaysburg, Penn.;

Wakefield, Mass.; Paterson, N.J. ; Bloomfield, N.J. ; Marcellus,

N.y.; West New York, N.J. ; Portland, Ore. ; Little Falls, N.Y.;
Chester, Penn. ; Pinkney, Tenn. ; and quite a number of large

plants in important business buildings in this city. The growth
of their business has been so rapid and constant, that the company
have been compelled to remove their factory from this city to

larger and more convenient quartei-s in Brooklyn.

O OTHER Life Policies as liberal cost as little money, no others as cheap give as much

for the money, as those ofN
THE TRAVELERS
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cash rate.

Assets, January I, 1890,

Liabilities,
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$2,365,534 05

Chief Accident Company of the World, only large one in America. Covers Accidents of

TRAVEL, SPORT, OR BUSINESS
All around the Globe.

Paid Policy-holders $17,500,000.
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JAS. 6. BATTERSON, President. RODNEY DENNIS, Secretary. JOHN E. MORRIS, Asst. Secretary.
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CALENDAR OF SOCIETIES.

Philosophical Society, Washington.

April 26.—G. W. Littlehales, On a New
Method of recording and reproducing Artic-

ulate Speech; William Eimbeck, On a New
Method of determining Astronomical Differ-

ences of Longitude; Romyn Hitchcock, The
Burial Mounds of Japan (illustrated by lan-

tern projections).

Women's Anthropological Society of

America,Washington.

April 26. — Mrs. Eliza Nelson Blair, A
Study in Washington Charities.

Natural Science Association of Staten

Island.

April 10. — The secretary of the Building

Fund Committee reported progress to date;

Mr. Ira K. Morris presented a brass spur, of

Spanish fashion, which was lately ploughed

up on the Poorhouse Farm; a specimen of

the violet spotted salamander {Amblystoma

punctata) was shown, in which the tail was
bifurcated, each branch being about half an

inch in length. It was captured by Mr.

John Tynan in the Snug Harbor woods, and

presented to the association.

Engineers' Club, St. Louis.

April 16.—Isaac A. Smith, Railway In-

clines; Arthur J. Frith, Some Practical and
Theoretical Considerations of the Screw as

an Element of Mechanism ; Robert Moore,

Exhibition of Some Cubes of Clay taken

from the Bottom of the Mississippi River at

Memphis; Professor Johnson, Data regard-

ing Recent Tests of Granitoid Beams.

Royal Meteorological Society, London.

April 16. — C. Harding, The Cold Period

at the Beginning of March, 1890 ; J. E. Clark,

Note on the Whirlwind which occurred at

Fiilford, near York, March 8, 1890; A. E.

Watson, On the Possibility of forecasting

the Weather by Means of Monthly Aver-

ages ; W. B. Tripp, Rainfall of the Globe.

CATAKRH.
Catarrhal Deafness—Hay Fever.

Sufferers are not generally aware that these
diseases are contagious, or that they are due to

the presence of living parasites in the lining

membrane of the nose and eustachian tubes.

Microscopic research, however, has proved this

to be a fact, and the result of this discovery is

that a simple remedy has been formulated where-
by catarrh, catarrhal deafness and hay fever are

permanently cured in from one to three simple
applications made at home by the patient once
in two weeks.

N.B.—This treatment is not a snuff or an
ointment

; both have been discarded by repu-
table physicians as injurious. A pamphlet ex-

plaining this new treatment is sent free on
receipt of stamp to pay postage, by A. H. Dix-
on & Son, 337 and 339 West King Street.

Toronto, Canada.

—

Christian Advocate.

Sufferers from Catarrhal troubles should care-

fully read the above.

BOOKS : How to Excliange tbein for
others. Send a postal to the Science exchange
column (insertion free), stating briefly what you
-want to exchange. Science, 47 Lafayette Placei

SCIENCE.

Wants.

A 7iy person seeking a position /or ivhich he is quali-
fied by his scientific atiai7iJnen*s^ or any person seeking
some one fo fill a position of this character ^ be it that
ofia teacher ofiscience^ chemists, draughtsman, or ivhai
not, may have the ' Want'' inserted under this head
FREE OF COST, if he satisfies the publisher of the suit-
able character o/ his application. A nyperson seeking
information on any scieiitific guestio7i, the address (j/

any scientific matt, or ivho can in any ivay use this col^
U7nn /or a pttrpose consonant with the 7tature ofi the
Paper, is cordially i7iviied to do so.

AN EXPERIENCED Technical Chemist will be
open to eogagement this summer. Highest ref-

erences. Address DIRECTOR. Office of Science.

ELECTRICITY.—A young man with a knowledge
of electricity and a taste for journalism can

learn of an opening by addressing Science, ^7 Lafay-
ette Place, New York.

PROF. WILLIAM FINDLAY, of the Philadelphia
Institute of Physical Culture, is open to engage-

ment in summer school to teach Free Movements,
Wands, Clubs, Dumb-bells, Fencing and Sparring.
Address 1,009 Arch St., Phila., Pa.

WANTED —A position in an Academy, Normal or
High School, as teacher of the Natural Sciences

and Modem Languages. Latin taught in addition if

necessary. Address G., Box 144, Hanover, N. H.

WANTED—One or two persons with some means
interested in Archfeology to accompany a re-

liable antiquarian to Southern Ohio for fout months''
work in the mounds. The specimens found to be
shared equally. Forterms addressW K. M., Box 148,
Smithsonian Institute, Washington, D. C.

WANTED—Position to teach Sciences or Mathe-
matics by a Smith College graduate who was

also a student at the Mass. Institute of Technology.
Nine years' experience. Address T. H., care of
Science.

AYOUNG LADY, graduate of Boston University,
also of special course at the Massachusetts In-

stitute of Technology, desires a position to teach
Chemistry. Physics and Mathematics. Two years'"

experience. References given. Address Miss B.
L., Warren, Mass.

AYOUNG MAN aged 19, a graduate of Eastman
College, wants to serve an apprenticeship with

some Manufacturing Electrical Laboratory where he
can have access to books in evening. Is willing to
work. The best of references given. C. F. BENE-
DICT, P. O. Box 84, Westbury, Wayne Co , N.Y.

CHANCE FOR ALL
To Enjoy a Cup of Perfect
Tea. A TRIAL ORDER of -i^

pouiidB of P^ne Tea, either Oolong- Ji

Sun Chop,
$2.00. Be pa
of Tea you \

-vder. For full particu-, Coffees and Balm
THB GBEAT AMERICAN TEA CO."

89. 31 and 33 Vesey St., Nt;w York.

PHYSICAL, ELECTRICAL

AND CHEMICAL

APPARATUS
Of High Grade.

FOR SCHOOLS AMD COLLEGES.
Send foe List of Catalogues.

OUEEN & CO, PMMelpliia.

RUPTURE
NO DELAY FROM WORK. NO OPERATION,

nd stamp for circular and reference of those
cured. We h
$1 up, and suspe:

mail or express to

I hand over 300 styles of trusses, from
kinds. Orders filled by

y part of the United Stales.
C. A. M. BURNHAVl, M.D..

138 Clinton Place, New York.

BOOKS: Hoiv to Sell tliem. Send a list,

stating condition, edition, etc., to Science Book
Agency, 47 Lafayette Place, New York.

SEASONABLE SILKS.

Weliavo added to our Neiv Department
In tile Basement several very large lots

of seasonable Silk Fabrics:

Real India and China Figured Silks

from 40 to 75 cents per yard.

Plain India and China Silks, very select
collars, 22-inch, 50 cts,; 2T-inch, 65 cts.

24-Inch Black Surah, 55 c. yard.

20 " Colored " 50 c. "
24 " Colored " 65 c. "

India Silks, Woven Figures, 60 cents

per yard.

Xhree thousand yards of Rich Novelty
Silks at $1.00 and $1.25, former prices

$2.50 and $3, very desirable colorings.

One hundred pieces of Black Double
Faille Francalse, at $1 per yard.

JAMES McCREERY & CO.

BROADWAY AND ELEVENTH STREET,

NEW YOKK.

LAWN TENWsUITINGS.

STRIPE AND FANCyIrINTED FLANMELS,

Fancy Silk Mixtures.

WHITE CRICKETING SUITINGS.

WHITE GOODS.
Plain and Embroidered Piques.

INDIft DIMITIES; FRENCH PERCALES;

Domestic Shirtings & Sheetings.

SUMMER BED SPREADS AND BLANKETS.

Jotoccdwoiii CAJ ]^tb 6t.

NEW YOKK.

At SiasGonset, Nantucket Island,

36 FURNISHED COTTAGES.
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THE MICEO-GRAPHOPHONE.

In the construction of Tny talking-machine, which I call the

micro-graphophone, my object was to record articulate speech

and other sounds, and reproduce them more distinctly, more
naturally, and with greater volume, in order to obviate the ne-

cessity of hearing-tubes, and to be sure always of having a good

record made and a good reproduction.

My experiments have shown me that to attain these ends there

points, called " nodes,"— points where the vibrations are indistinct

or dead. If Tyndall and other scientists are correct (which I

think will not be disputed;, if a knife is attached to only onepoint
on the diaphragm, the point selected may sometimes be dead or
nearly dead, and consequently the vibrations existing in the plate
cannot be correctly recorded. Such a diaphragm may sometimes
make a very good record, and sometimes an altogether unsatis-

factory one.

Suppose a spider attached to a vibratory body by many legs of

LIEUT. BETTINI'S MICRO-GRAPHOPHONE.

must be changes made as much in the recording device as in the

reproducer. In my recorder, instead of attaching the recording

knife to one point in the centre of the diaphragm, as in other talk-

ing-machines, I use a device which I call a spider, to which the

knife is attached, and which has branches or legs of different

lengths attached to several points of the diaphragm.
A diaphragm made to \ibrate by sound-waves vibrates over

its entire surface, but with different degrees of vibration at dif-

ferent points. Tyndall, and other masters of the science of sound,

show how a vibrating diaphragm or body is covered with dead

different lengths, six or eight, or more (Figs. 3 and 3). Two or

three of the points of attachment may be dead points, and unable
to transmit vibrations : but by the others the knife will receive

all that is necessary to make a good record.

The spider gives to my device other advantages. It gives more
force to the knife in making a record, as this force is concen-

trated from several points, whereas in other machines it has but
one source; further, it gives to the knife great steadiness, which
I consider most important; and, further yet, a great advantage is-

that in my device not only are all the tones recorded, but also
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the halftones, the over-tones, and the intermediate tones. This

I am able to demonstrate by mathematical figures.

To recapit!ilate. In recording articulate speech, or other

sounds, I take the vibrations from the body or diaphragm at

several points or places, and communicate them by independent

conductors to a common point or place, causing the record to be

made from this common point or place; and the record thus ob-

tained is a perfect one.

In the reproducing device, instead of a small diaphragm made
to vibrate by means of a needle attached in the centre by a point,

I have a larger diaphragm (Figs. 1 and 6) divided into several

smaller divisions,—three, four, five, or more,—and the vibrations

are communicated to tliese different diaphragms by a spider,

having in the centre, on one side, a reproducing needle, and, on
the obverse side, legs extending to the centre of each of the

smaller divisions.

Thus the method of reproducing articulate or other sound or

sounds consists in causing a record of vibration to act at a single

point or place, and from this point or place to communicate
vibrations by independent conductois to the several diaphragms.

other sounds are always emitted into the room, still retaining all

their natural qualities, and each completely distinct and distin-

guishable.

The micro graphoplione is shown in perspective in the accom-
panying illustration. In the base is an electro-motor, which, by
means of the pulley shown at the right, drives the horizontal

shaft carrying the recording cylinders. The illustration shows
the reproducing diaphragm in position. The recording diaphragm
is swung back, and is seen at the left of the figure. This record-

ing diaphragm is operated by means of a flexible tube, which,

with two of the recording cylinders, appear to the left of the

base. The other device shown with these is the planing-tool for

smoothing the cylinders preparatory to their use.

Gianni Bettini.

THE SOCIETY AND THE 'TAD."

In a very recent issue of a young ladies' magazine (pic-

turesquely called Poet-Lore) there lately met my eye the fol-

lowing sentence: "Browning and Ibsen are the only really

DIAPHRAGMS FOR BETTINI'S MICRO-GRAPHOPHONE.

It is very easily seen that a single diaphragm, which is made to

vibrate in the centre by a needle attached to one point, will give

a minimum result, because the diaphragm only vibrates, with

appreciable result for our ears, in a small part of the centre.

A reproducing diaphragm, with a spider attached by its legs at

several points, will vibrate over more of its surface; but the best

method is to use a diaphragm with several smaller divisions.

The result of several diaphragms vibrating at the same time will

naturally give more amplitude to the reproduction.

But this is not the only important end attained by this device.

It is very desirable to be able to reproduce the exact natural pitch

-or tone of the voice or other sound.

As with a number of tuning-forks, some of which will gather

vibrations where others will not, one diaphragm, also, will take

• certain vibrations which others are unable to take on account of

differences in tensions, dimensions, and other physical conditions.

In my device, having a diaphragm divided into several divis-

ions of different tensions or dimensions, or varying in other phys-

ical conditions, I succeed in giving a more natural reproduction,

both in volume and in pitch, because, in case unusual vibrations

should be reproduced, I have always one or more diaphragms that

will sympathize with these vibrations, and no vibration is lost.

With such devices, the micro-graphophone gives a reproduc-

.tion for which no hearing-tubes are necessary. The voice and all

dramatic authors of their century." As things sometimes

strongly suggest their opposites, this sentence reminded me
of one of Professor Tyndall's splendid chapters, the one en-

titled " The Scientific Use of the Imaginatioa ;" which chap-

ter quotes as its text the following passage from an address

of Sir Benjamin Brodie to the Boyal Society: " Physical in-

vestigation, more than any thing besides, helps to teach us

the actual value and right use of the imagination,—of that

wondrous faculty, which, left to ramble uncontrolled, leads

us astray into a wilderness of perplexities and errors,—

a

land of mists and shadows,—but wljich, properly controlled

by experience and reflection, becomes the noblest attribute

of man, the source of poetic genius, the instrument of dis-

covery in science, without the aid of which Newton would

never have invented fluxions, nor Davy have decomposed

the earths and alkalies, nor would Columbus have found

another continent."

There is a use of the imagination which is of prophetic

value: as, for example, the use which a poet like Groethe

makes of it when he foresees, in his poetry, that which the
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sciences shall in due time arrange for, aad the arts accom-

plish. Goethe himself expresses this,

—

'

' Thus in the roaring loom of Time I ply.

And weave for God the garment thou seest him by."

There is also that nearer use of the imagination which is of

immediate commercial importance, as when the promoter of

a continental railway sees, iu his mind's eye, a location

through yawning cafions, and trackless forests on unbeaten

mountain-sides, where his locomotives may clamber. And
tliere is yet a third use of the imagination, which discerns

enough importance in material and passing things, which to

the general reader seem trivial and valueless, to lead the

poet to preserve and chronicle them, and so perpetuate

that whicli otherwise would disappear, and be lost forever

to the student of humanity and of history. Poetry, then, in

the latter case, has its practical as well as its sentimental

uses, and it is not a matter of supererogation that organiza-

tions of individuals should meet to study and interpret the

worjjs of a poet as well as the works of a publicist or a phi-

losopher. But when the poetry of a certain poet, however

naagnificent, is merely delineation of, or soliloquy concern-

ing, that of which all the race is tenant in common along with

the poet, it would seem as if the organization of a great so-

ciety or a learned academy to penetrate that particular poetry

or that particular poet was rather what we call a " fad," or a

crochet, thanaworkof any value to anybody. To illustrate the

situation by use of an honored name (to which name I have

no wish to allude other than with the highest respect) : the

death of Mi\ Eobert Browning has terminated what I think

is one of the most wonderful—certainly the most unprece-

dented—phenomena in literature; namely, the spectacle of

a poet writing poetry, and of the simultaneous organization

on two continents of learned societies to comprehend that

poetry as fast as it was written. Indeed, the remark of the

witty person—that, just as great physical works are beyond

the capacity of individuals, and so must be intrusted to cor-

porations, so the comprehension of Mr. Browning's poetiy,

being beyond the single intellect, was committed to aggre-

gations of intellect known as ''Browning Societies"—ap-

pears to have been less a bon mot, and much nearer the

truth, than had been generally supposed; for Dr. Furnivall

tells us why he founded the original Browning Society.

"The main motive for taking the step," says the excellent

doctor, " was some talk and writing of a certain cymbal-

tinkler being a greater poet (that is, maker) than Browning.

I couldn't stand that! " which rather appears to be only an-

other way of saying that Browning was in danger of being

neglected, simply because people could not readily ascertain

whether there was any thing in him to study; and so that

organizations must be formed, not to study something or

other that was in him, but to find out if that something or

other was there.

What I propose in this paper is an attempt to show, that,

unlike the Browning Society, the Shakespeare Society is not

an institution of this character, not organized to worship

Shakespeare, or to study the Shakespearian method and form

:

but that it is an institution productive of real benefit, be-

cause its purpose is to study the matter (the material) in

which Shakespeare deals; because we know that this matter

is in him, without the organization of any preliminary pars-

ing societies — simply because, so unapproachably simple

and coherent and scientific is his form, that we are able

at a glance to ascertain whether he is worth studying or

not.

Indeed, it would appear, from this very statement of the

founder of Browning societies, that he himself perfectly well

understood that a study of Browning merely meant a study

of the particular Browning expression, fashion, method,

form (or neglect of form, of which Browning himself boasts

in his " The Inn Album "). And, if this were the excellent

founder's meaning, we can well understand that he was
right: for certainly, if Mr. Browning's own contemporary

must quarry in Mr. Browning's poetry—must go at him with

pick and spade just as a twenty-second century grammarian
might do, he must not expect the yield he unearths to be

any secret of his own century,—any thing not already his

own property iu common with Browning himself; any thing

he did not know before, or could not have procured with

less or equal labor elsewhere,—for certainly Mr. Brown-
ing had no sources of information, or access to sources

of information, which his contemporaries did and do

not enjoy or cannot procure. What the Browning
Society occupies itself with, then, must be exactly that

which, had Shakespeare societies been organized during

Shakespeare's lifetime or immediately after his death, those

societies would have been occupied with as to Shakespeare.

The Shakespeare societies of 1600-16 would have found

themselves in precisely the same position as to their poet as

are our Browning societies to theirs. Their aim would have

necessarily been, not to learn about their own century, about

their own manners, their own customs, their own emotions,

sensations, habits and speech, from the writings of one of

themselves, but would have been limited simply to a study

and interpretation of William Shakespeare's expression

of his delineation of those customs, sensations, and emo-

tions.

The Shakespeare Society of our day, as I understand it,

has no such purpose as that outlined above. It is not

founded and maintained in order to study, still less to wor-

ship, either Shakespeare the man, or Shakespeare the ex-

pressionist. Still less than either, I may remark in passing,

is the Shakespeare Society organized to translate Shakespeare

into the vernacular of the nineteenth century. As a matter

of fact, Shakespeare's language is actually nearer our own
than is that of any writer of any century preceding ours.

Attempts to paraphrase usually end in obscuring him.

There is not a sentence in the plays the drift and point of

which—however an obsolete word, or archaic construction,

or typographical error therein, may occasionally baffle us

—

is not perfectly intelligible. The Shakespeare Society is

formed, rather, to study the age and customs in which and

among which Shakespeare lived and wrote: the Shake-

speare Society, in other words, is an antiquarian society,

which has limited its researches to that the most interesting

age of the English speaking world,—the age in which those

modern institutions which we prize most—art, manners,

letters, society, jurisprudence, the common law which pro-

tects all these—were all springing to birth; of which institu-

tions, it seems, WUliam Shakespeare epitomized the very

life, fibre, and being; leaving behind him not only a litera-

ture for the library and the student, but a record to which
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the historian, the politician, the man of science himself, are

eager to square themselves. And again: since the dramatic

is the highest form of literature, and since Shakespeare

made it so, the Shakespeare Society is also a dramatic so-

ciety, and nothing which is dramatic should be alienated

from it. At least, such was the belief of the first Shakespeare

Society, founded in London by such gentlemen as the late

honored James Orchard Halliwell (since Halliwell-Phillips),

John Payne Collier, William Harness, Alexander Dyce,

Douglas Jerrold, Bolton Corney, Charles Dickens, Peter

Cunningham, Henry Hallam, and others. Harder-headed

men than the above enumerated surely never came to-

gether; and if any one will take the trouble to look over

the titles of the publications of this first Shakespeare Society,

he will at least be conscientiously unable to continue to jeer

at that Shakespearian Society as a mutual admiration as-

sembly. Those publications are entirely devoted to the

preservation of such literary matter, records or chronicles,

as throw, or threw then, a new light upon the Elizabethan

and Jacobean ages, whose central figure William Shake-

speare undoubtedly was. I do not know, had "aesthetic

criticism" been then invented, whether or not the above-

named gentlemen would have succumbed to its temptations;

but I find it very hard to imagine that they would have so

succumbed. I find it very hard to imagine Halliwell-Phillips

and Charles Dickens and Henry Hallam lying "among the

daisies, and discoursing in novel phrases of the complicated

state of mind" of William Sbakespeare. I am quite sure,

indeed, that William Shakespeare himself would have been

the very last to accept the "creative" or "aesthetic" (it is the

same thing) criticism of the present period; which reads all

sorts of sublime eschatological and moral moods, motives,

and purposes into the few honest, direct, and laborious years

which he passed in the busy London of Elizabeth and her

successor,—passed there, at first in a struggle to earn his

daily bread as a stranger in the crowded streets; then, later,

to accumulate a fortune with which, like Horace's ideal

gentleman, "far from the noise of trade" to retire to his boy-

hood's home, and "plough with oxen the fields of his ances-

tors." Blink the fact as we may:—insist on Shakespeare's

moral purposes and immense visions of didactic services to

his race as we may : still the fact remains that all the im-

mortal plays were written in the course of this struggle,

first for bread and then for wealth, and that William Shake-

speare himself was, not only a poet and a dramatist, but a

practical mounter of plays, and maintainer of theatres and

theatrical companies, and lived and died so utterly uncon-

scious that he had done any thing more than any other play-

right, that he never made the slightest effort to perpetuate

a line he had ever written, and took no notice in his will of

any thing but his farms, his curtilages, and his cash. This

is no place to give a list of the publications of that first

Shakespeare Society ; but I happen to recall one of them, a

reproduction of the long-lost and forgotten cartoons which

Inigo Jones drew in freehand to guide the designers and

court carpenters in mounting certain masques for the enter-

tainment of royalty, and this one publication may stand

here for all the rest. Not in all those twenty or thirty vol-

umes was there any posing of Shakespeare as a missionary,

or dogmatic philosopher teaching moral, or esthetic, or

platonic, or any other sort of doctrines to his race. He

(Shakespeare) may be a great moral teacher to-day; but,

had he been "a great moral teacher" in his own day, he

would have played his companies to empty houses. In

short, the purpose of the first Shakespeare Society was, what

in my opinion the purpose of every Shakespeare club or so-

ciety to-day should be: to illustrate rather than supply, and

to preserve rather than to create. Here, then, is the point.

Shakespeare was, however unwittingly, what we call "scien-

tific" in the use of his imagination, not only because he

wrote fully up to the despotic requirements of a stage and a

scenic art which he could only imagine (since it was to be

born centuries after his funeral), but because he selected for

perpetuation, out of his own environment,—out of the riff-

raff as well as the splendor, the lewd and vulgar as well as

the lofty and the romantic,—that which was formative and

genuine, and that of which—because it was formative and

genuine, and not illusive and temporary—the centuries be-

yond him would be interested to study and inquire. Ben

Jonson and his associate dramatists were on the ground just

as Shakespeare was: they had precisely the access to their

contemporary civilization that Shakespeare had; they pre-

served the fashions and the fads (what Aubrey called "the

coxcombities") of their date just as well as Shakespeare did.

But, since they were not vouchsafed what Sir Benjamin

Brodie calls "the scientific imagination," as well as the

romantic and dramatic imagination, they could not and did

not know "which seed would grow, and which would not."

The Elizabethan dramatists did not, as a rule, it seems, know

to which "airy nothings" to give the "local habitation" and

"name" which succeeding centuries should found academies

and societies to investigate. Glorious as was the- age they

lived in, their eyes, as a rule, were sealed to the possibilities

which were being born around him. Only to one among

them was it given to body forth and turn to shapes the

forms which should be valuable to posterity,—those actual,

practical, and scientific forms which we throng our own

theatres to-day to see with our own physical eyes, and which

we organize our Shakespeare societies to study and to illus-

trate.

This, then, is the situation. Because Shakespeare held the

mirror up to the nature which environed him, because he

became the chronicler of those manners, societies, and civili-

zations of his Elizabethan day which were the germs of our

own, it is worth while to organize societies to study him in

every aspect and from every point of view. The Shelley

society or the Browning society, on the other hand, has and

will have only the form, the expression, the mood, of its

poet to investigate and debate; for the material in which Shel-

ley and Browning worked is not unique or personal either to

Browning or to Shelley. Their preserve is just exactly the

preserve of all other poets :—the Humanities, which are always

to the fore, always the same, and always the quarry of con-

temporary poets. And the poet who appears to-day, or who

shall appear to-morrow, will be more apt, I think, to write

works which the centuries to come after him shall not will-

ingly let die, if he looks for his society to be organized in

those centuries rather than to-day or to-morrow ; and this

because it is only the centuries to come after him which

shall be competent to decide whether his work was fit to

live, or was only the thing of the moment,—" the tune of

the time," as Bamlet called Osric's flourishes.
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Perhaps, in the flood of intellectual commentary and the

analysis of Shakespeare's melody, eloquence, and literary

style, attention has not been sufficiently attracted to this

practical scientific form,— this "local habitation" which

Shakespeare gave to his imagination,—how, with this scien-

tific use of his imagination, he actually realized and pro-

vided for. not only the possibilities of the stage carpenter

(an unknown functionary in his day), but that very modern

opulence of modern stage architecture and effect which at-

tracts us to our own theatres. Nobody can fail to be im-

pressed, in witnessing modern Shakespearian revival, with

the fact that the costliest and most prodigal of stage mount-

ing which can be lavished upon a Shakespeare play on our

metropolitan stage actually requires no ampHBcation, or em-

bellishment, or enlargement of the text, action or situations, to

justify it; and that the stage directions of the acting editions of

Shakespeare to day are only those implied, if not expressed,

in the text as Shakespeare himself left it. We have seen

the splendors of Mr. Rignold's '" Henry the Fifth," and of

Mr. Booth's and Mr. Wilson Barrett's and Mr Irving's

"Hamlet," " Othello," and "Merchant of Venice," and of

Mr. Daly's "Merry Wives of Windsor,'" "Taming of the

Shrew," and "Midsummer Night's Dream;" but it should

never be left unrealized that this dramitie author, who—three

centuries ago—wroughtoutthis dramatic material, neversaw,

€xc8pt in imagination, and without the slightest rudimen-

tary attempt at stage effect to guide his vision, all this ma-

chinery which his work to-day, and for our eyes, so impera-

tively demands.

The stage contrivances of Bottom's company—the man
besmeared with loam to represent a wall, the man with a

lantern and a dog to represent a moon—were scarcely 'our-

lesques upon the meanness and poverty, the petty economies

and pitiable makeshifts, of the stage as Shakespeare himself

knew it. I was most particularly impressed, in witnessing

Mr. Daly's reproduction of "The Merry Wives of Windsor,"

with Mr. Daly's success in intimating this, without demean-

ing the effect of his own lavish stage machinery. Of course,

the room in Ford's house in which FalstafP meets the ladies

was, in the day to be represented, strewn with rushes (about

a century was to elapse before interior luxury had even sug-

gested sand). The ceilings were low and the timbers hewn,

and the decorations mostly confined to an arrangement of

the table utensils: trenchers, tankards, pots, and jugs. But

to bring to his audiences the idea of the house of a thriving

tradesman who had amassed "legions of angels," and so to

tell the story of Falstaff's motives, Mr. Daly, of course,

made the room a beautiful interior with carved furniture and

wainscotings, and covered the floor with costly rugs.

Shakespeare's own plays were not only mounted upon,

but were immediately written for, a barren platform, where,

if a couch was drawn in to signify a bed-chamber, or a table

and two stools to signify an inn taproom, it was the force of

a realism which could no further go. It was a company
like the clown companies in " Love's Labour's Lost " or the
' Midsummer Night's Dream," oftener than a company of

Burbadges or of Lowins, that spoke Shakespeare's mighty

lines in the ear of Shakespeare himself: and his majestic and

noble and tender women were, perforce, intrusted to beard-

less and callow boys, in days when for a woman to play a

woman's part was an ineffable disgrace. The modern stage,

at the height of its opulence, is, then, but the imagination

and the prophetic mind of Shakespeire; and Shakespeare

was not only summit of the dramatic creator, but of the

dramatic art as well. Like the projector of the continental

railway, who sits in his saddle in the primeval forest and

sees his vestibuled palace coaches, and hears his panting lo-

comotives, Shakespeare stood upon his rude stage in the

uncouth barn they called a play-house, and foresaw all that

three centuries could amass of stage opulence and the la vish-

ness of scenic art; and there and then he devised the situa-

tions, and moulded into poetry the dialogue which should

describe and justify that opulence and that summit of dra-

matic art. There and then he bodied forth the form of

things unknown—turned them to shapes, and gave to airy

nothings a local habitation and a name. I do not say he

knew what he saw, or knew that he was so writing for that

which was to be his future. I do not know whether he did

or not; but the result is here to day.

Certainly this age, and the ages to come, may well organ-

ize into academies to study the mind and the workmanship

of a man and a poetry like these.

Now, if Shakespeare has a rival; if there is another poet

who builds and creates and preserves: and who—with a use

of the imagination which we may thus properly call scien-

tific—supplies not only his own generation and contempora-

ries, but generations yet to be born, with that which is use-

ful (in th.it it can be acted) and beautiful (in that it can be

admired) in poetry,—then let us organize an academy to

that poet also ; let societies be founded in his honor ; and

the less time we lose in the work, the better it will be for us.

Have we .such another poet? Is it Robert Browning? If

there is any truth declared, or any discovery announced, in

Mr. Browning's poetry, except the ordinary humanities with

which all poetry deals,—the loveliness of virtue, the deadli-

ness of vice, etc. (matters rather settled by this time, and as

to which further testimony or didactic illustration is merely

cumulative),—if there is, then by all means let us have

Browning societies, and plenty of them. But if there is not;

if it should appear that the great attractiveness of Robert

Browning's poetry, the real reason why a taste for it has

been sufficient to make it develop into a fad, and why
the study of it associates worthy and excellent people into

societies and clubs, has always been and is, simply that

its meaning is not (like the meaning of Shakespeare's po-

etry, for example) apparent on its face: that it is not per-

fectly intelligible, that nouns are situated at long distances

from their predicates, and that verbs, adverbs, pronouns,

prepositions, and various other parts of speech, are under-

stood from their absence or are to be guessed at from the

tumultuous context; should it appear that, were Mr. Brown-

ing's poetry paraphrased into perfectly commonplace Eng-

lish, each noun and verb in its place, every substantive and

predicate in their proper order, there would be no Browning

societies;— then, I submit, it would seem as if Mr. Browning's

poetry was and is, nothing but cumulative poetry. And the

question arises whether your Browning societies are any

thing more than societies for the working out of conun-

drums, or puzzles, or rebuses; not, perhaps, adult parsing

societies, but societies organized to ask what well-known

sentiment could Mr. Browning have intended to express in

these five words, what perfectly familiar proposition of mor-
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als did he meaa to restate by those six, etc. I do not by any

means say that this is the case, or that Browning is not a

great original poet for other reasons than a somewhat com-

plicated syntax. I am only taking the libertyof using him,

with the permission of his admirers, as an illustration
;
just

as I have used Shakespeare as an illustration of a poet whose

works have lived because (as I think) they are not purely

didactic, or purely cumulative of examples of those princi-

ples and tendencies with which the world, since the date of

its emergence from chaos, has been perfectly familiar.

Is it not a fact, that if, three hundred years from this

date, a twenty-second century man should come across one

of Mr. Harrigan's dramatic pieces (one of the "Mulligan"

series, for example), he would find in it more chronicle of

the familiar manners of the nineteenth century than he will

find in Mr. Browning's poetry? Should the twenty-second

century sociologist or philologist be interested in the city of

New York, for example, will he not be more instructed by

one of Mr. Harrigan's "Mulligan" plays than by reitera-

tions, however antiquarian their sources, of those truths of hu-

man nature with which doubtless his own twenty-second cen-

tury literature will teem? Men and women are pretty much
alike in any century, have always been and doubtless al-

ways will be—the same passions, motives, and frailties. The

comparative safety of virtue, and perilousness of vice; that

goodness is rewarded and badness punished,—are items

which doubtless the twenty-second century reader will con-

cede as fi'eely as we do. Nor will a narrative, however dis-

tinctly re-teaching those admirable lessons, become solely on

that account immortal. The twenty-second century man
will doubtless be fairly aware of the average moral proba-

bilities. But, should he be a student of intellectual progress,

or curious as to the Browning century, and desire to learn

about this nineteenth century poet's American cousins (to

learn about as much of them as Shakespeare has dropped as

to his own contemporary Dutchman and Frenchman and

Spaniard); should he happen to direct his inquiries as to

what were the manners, not of superior persons, but of the

general, in the metropolis of the western nineteenth-century

world; should he unearth its motley mise en scene, where

Christian, Jew, and Pagan, where Occidental, Oriental, and

African (white, yellow, and black), were all massed in

good-natured communion,—he would find in one of Mr.

Harrigan's pieces as rich a storehouse of folk-lore, and an-

notate it as eagerly and as learnedly as we annotate the

" Comedy of Errors" or the "Merry Wives of Windsor."

He would make notes upon the fact that such interesting

ellipses as " Go chase yourself around the block," or " Take

a drop, will you?" were an invitation to over-much preten-

sion to descend from its stilts, with quite as much appetite,

for example, as we to-day discover that such "sabre cuts of

Saxon speech '" as " painting fke town red," ' or to " fire

out,"^ or " to shake,"" or " It's a cold day " ' (meaning a day

of disappointment), or "too thin,"" are actually resurrec-

tions from the Shakespearian day and date.

[Continued on p. 288.]

' 1 Henry IV., II. iv. 13.

2 Sonnet, csliy. 14; Passionate Pilgrim, ii. 14.

3 Lear, I. i. 42.

" Cymbeline, II. iii.; 2 Henry VI., I. i. 5-37.

P Henry VIII., V. iii, 125.

NOTES AND NEWS.

The Philopatrian Society of New York have waited upon
Provost Pepper of the University of Pennsylvania with a view of

establishint; a chair in GaeHc at that institution. The question is

under consideration.

— The Mexican Government has granted a concession to a com-
pany to construct a railroad from a point on the Inter-Oceanie

Railway to the volcanoes of Popocatapetl and Ixtaccihuatl, and
up the sides of those mountains.

—The United Electric Traction Company has been organized in

this city, with a capital of seven million dollars. The new com-
pany is virtually a consolidation of all the various Daft electric

companies into one central company. This will doubtless give a
new impetus to the development of electric traction.

— The American Metrological Society, at a meeting held in

Washington last month, advocated the adoption of the metric

system by the government for custom house and foreign mail

service. The metric system is now used by twenty-four nations

in invoicing goods for shipment abroad, and many of them use it

for all purposes.

—The council of the Appalachian Mountain Club has issued

invitations to a number of persons throughout the State of Massa-

chusetts to a conference, to consider the subject of the preserva-

tion of natural scenery and historic sites in that State. JThe con-

ference will be held at the Massachusetts Institute of Technology,

on Saturday, May 24, at 13 noon.

— At the connmenceraent of the Medical and Dental Depart-

ments of the University of Pennsylvania, held May 1, there were
graduated 117 in medicine and 70 in dentistry. Of these, 'A wer&

from BrazU, 2 from Cuba. 5 from Germany, i from Switzerland,

3 from Scotland, and one each from Hayti, Nicaragua, New
Brunswick, Prince Edward Island, Nova Scotia, Japan, England,

and United States of Colombia.

—Some interesting experiments on the physiology of eponges

have been recently made by Dr. Lendenfeld of Innsbruck (Hum-
boldt). He operated with eighteen different species, putting

carmine, starch, or milk in the water of the aquarium and also

trying the effect of various poisons,—morphine, strychnine, etc. .

The following are some of his results, as we learn from JSature:

absorption of food does not take place at the outer surface, but in

the interior; only foreign substances used for building up the skel-

eton enter the sponge without passing into the canal-system.

Grains of carmine and other matters often adhere to the fiat cells

of the canals, but true absorption only takes place in the ciliated

cylindrical cells of the ciliated chamber. These get quite filled

with carmine grains or milk spherules, but starch grains prove too

large for them. Remaining in these cells a few days, the car-

mine cells are then ejected; while milk particles are partly digest-

ed, and then passed on to the migratory cells of the intermediate

layer. Any carmine particles found in these latter cells have en-

tered accidentally through external lesions. The sponge contracts

its pores when poisons are put in the water, and the action is very

like that of poisons on muscles of the higher animals. Especially

remarkable is the cramp of sponges under strychnine, and the

lethargy (to other stimuli) of sponges treated with cocaine. As
these poisons, in the higher animals, act indirectly on the muscles

through the nerves., it seems not without warrant to suppose that

sponges also have nerve cells which cause muscular oantraction.

—The four most valuable minerals found in Persia are coal,

iron, copper, and lead, while it has leen ascertained that there

are large deposits of the purest petroleum in south-west Persia.

In the north a coal-field of great extent has been proved to exist

in the neignborhood of Teheran. The coal has been tested, and

experts affirm that it will bear comparison not unfavorably with

the best English coal. Another coal-field of excellent quality has

more recently been discovered in the GisaUim Hills, less than fifty

miles from Bushire. The total area covered by the coal-fields of

Persia is belived to be vast. Nor are the iron mines less prom-

ising than coal. Those in the vicinity of Teheran, according ta

Bradstreefs, are very rich, the ore containimg about 70 per cent

of metal; and they aie situate within half a mile of the coal field.
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Iron does not seem confined to the one spot, iron and coal occur-

ring in juxtaposition throughout the hills skirting the road from

the capital to Kazvin, or even farther west. Much of the Persian,

iron is noted as containing hardly any sulphur and no phosphorus.

— One of the important objects of the American Museum of

Natural History is the collecting and preserving a library of books

and pamphlets ; and to this object its trustees make an earnest

appeal to its friends for their cooperation. Two very valuable

libraries have been presented to the museum, — one on conchology,

by Miss C. L. Wolfe ; and the other on ichthyology, by Robert L.

Stuart. The paper-mills of our country are annually grinding up
tons and tons of old and new books of value to scientific institu-

tions, and in some cases making it almost impossible to obtain

them for the completion of sets. It is therefore desirable at once,

so far as practicable, to secure copies of every thing which has

been printed on natural history ; for in this age of scientific re

search there is nothing which may not at some time be useful.

—The University of Pennsylvania authorities have at last taken

a hand in college athletics, and hereafter the students will be more

restricted in the various sports. The following rules, drawn up

by a committee consisting of several of the faculty and represen-

tative undergraduates, will in the future govern all college con-

tests : No student whose general average in the mid-term or term

report is below "medium" shall be permitted to engage in any

university athletic contests or match rowing-races, or play in any

match games of base-ball, foot-ball, cricket, tennis, lacrosse, etc.

;

no student shall train for or en^er any university athletic contest

or rowing-race, or play in any match game of base ball, foot-ball,

cricket, tennis, lacrosse, etc., without the consent in writing of

Dr. Leuf ; the university athletic contests and match rowing-races

shall be held only on Saturdays or holidays ; match games of base-

ball, foot-ball, cricket, tennis, lacrosse, etc , may be played on the

university grounds, on days other than Saturdays or holidays,

after 3 p.m.; no team, or crew, or representative of the athletic

clubs or associations, shall make more than one engagement each

week to play outside of Philadelphia, excluding Saturdays and

holidays.

— At a recent meeting of the American Academy of Political

and Social Science, held in Philadelphia, Professor E. J. James of

the University of Pennsylvania read a novel and interesting

paper. He said that for the last nine months a most interesting

experiment in railroad management has been going on in Hun-
gary. Asa result, a new system of passenger tariffs was worked

out and put into operation on the first of August, 1889. The

method adopted was that commonly known as the zone-tariff

system, in which the rates are fixed, not according to the number
of miles travelled by the passenger, but according to the number
of zones traversed or entered upon during the journey. Starting

from a given centre, the railroads are divided into fourteen zones

or stretches. The first zone includes all stations within 35 kilo-

metres of the centre ; the second, all more than 25 and less than

40, etc.; each zone after the first, up to the twelfth, being 15 kilo-

metres long, or, as we should perhaps better say, wide. Tickets

are sold by zones, being good for all stations within the zone.

How radical a change this system implies for a large part of the

traffic can be seen in the extreme cases ; i.e , in those in which

the reduction has been the greatest The fare for all stations

in the fourteenth zone, which includes all stations more than 325

kilometres from the capital, are 8, 5 80 and 4 gulden respectively

for the three classes, corresponding to $3 88, $2 08, and $1.44. If

we had the same rate in this country, it would be possible to buy

a railroad-ticket to Chicago from New York for $2.92. The fare

from New York to Philadelphia would be 29 cents The simpli-

fication of the tariff is very great. Under the old system, the

number of distinct tickets which had to be kept in every large

office was nearly 700. It is now only 93. The railroad-tickets

are now placed on sale like postage stamps at the post-offices,

hotels, cigar-shops, and other convenient places. The public is

greatly pleased at the discarding of the complicated machinery of

ticket-selling as practised under the old system. The most in-

teresting thing, hoivever, in this experiment, is the way in which

the passenger traffic has increased under the stimulus of the new

rates. The number of passengers during the last five months of

1887 was 2,389,400; during the same period of 1888 it was 2,381,-

200; while for the same jjeriod of 1889 — the first period under the

new system— it was 5,584,600, an increase of over 133 per cent.

The receipts from the traffic under the new system were over 18

per cent greater than under the old. In other words, passenger

traffic will respond to lower rates,— a thing which some railroad

managers have denied. It would be well for our own railroad!

managers, who complain that passenger traffic is not profitable,,

to look into the matter. The American people, reputed to be the-

most restless in the world, do not have nearly as many passengers

per head of the population as England, and it is far exceeded in-

the number of passengers to mile of railway by half a dozen,

countries of Europe. ^

—A writer in the North China Herald of Shanghai says that the-

climate of Asia is becoming colder than it formerly was, and its

tropical animals and plants are retreating southwards at a slow

rate. This is true of China, and it is also the case in western.

Asia The elephant in a wild state was hunted in the eighth cen-

tury B.C. by Tiglath Pileser, the King of Assyria, near Carche-

misb, which lay near the Euphrates in Syria. Four or five cen-

turies before this, Thothmes III., King of Egypt, hunted the same
animal near Aleppo. In high antiquity the elephant and rhi-

noceros were known to the Chinese, they had names for them,

and their tusks and horns were valued. South China has a very

warm climate, which melts insensibly into that of Cochin-China;

so that the animals of the Indo-Chinese peninsula would, if there

were a secular cooling of climate, retreat gradually to the south.

This is just what seems to have taken place. In the time of Con-

fucius, elephants were in use for the army on the Yangtse River.

A hundred and fifty years after this, Mencius speaks of the tiger,

the Leopard, the rhinoceros, and the elephant as having been,

in many parts of the empire, driven away from the neighborhood

of the Chinese inhabitants by the founders of the Chou dynasty.

Tigers and leopards are not yet by any means extinct in China.

The elephant and rhinoceros are again spoken of in the first cen-

tury of our era. If to these particulars regarding elephants be

added the retreat from the rivers of South China of the ferocious

alligators that formerly infested them, the change in the fauna of

China certainly seems to show that the climate is much less favor-

able for tropical animals than it formerly was: in fact, it appears

to have become dryer and colder. The water-buffalo still lives,

and is an extremely useful domestic animal, aU along the Yangtse

and south of it, but is not seen north of the old Yellow River in

the province of Kiangsu. The Chinese alligator is still found on

the Yangtse, but so rare is its appearance that foreign residents in

China knew nothing about it till it was described by M Fauvel.

The flora is also affected by the increasing coldness of the climate

in China. The bamboo is still grown in Peking, with the aid of

good shelter, moisture, and favorable soil; but it is not found natu-

rally growing into forest in North China, as was its habit two

thousand years ago. It grows now in that part of the empire as

a sort of garden plant only. It is in Szechuan province that the-

southern flora reaches farthest to the northward.

—An interesting little railway has just been opened for

traffic in England, between Lynton and Lynmouth, which are

separated from each other by a cliff nearly 500 feet high, and

are only connected by a road so steep as to be almost imprac-

ticable for vehicles. The new line, according to Engineering,

is 800 feet long, with a uniform gradient of 1 in 14, which is

the steepest incline in the world. In spite of its shortness,,

the construction of the road has involved considerable difficul-

ties; deep cutting having to be made through solid rock, and

several streams of water having to be regulated. The motive

power is supplied by water which is brought by 4-incb pipes

from West Lynn, a distance of a mile, to a reservoir near the

top of the incline. Two cars connected by a wire rope are-

moved together, the one dragging the other up the line as it

descends, the necessary excess of weight being obtained by

filling a tank on the car at the top of the incline from the

reservoir already mentioned. Safety appliances have been

fitted to stop the cars in case of accident.
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THE SOCIETY AND THE, "FAD."

[Concluded from p. 286.J

And this, possibly, may be wbeie tbe line is to be drawn

l)etween tbe usefulness of a poet or a dramatist to his own
generation and date, and his value as au embalmer of man-
ners to generations and dates long beyond him. Indeed, the

very first piece of Shakespearian criticism extant' (it was

written by John Aubrey prior to the year 1680, and I cannot

:see that the criticism of these two hundred or so years since

•bas practically done any thing more than indorfse it) repre-

;sents Shakespeare in London in bis own day, doing just ex-

•tactly what Mr. Harrigan in New York has done in his.

^Shakespeare, who wrote "Hamlet," did not soruple to take

Ms auditors into the tavern, tbe inn-yard, tbe bagnio, tbe

jaSI.- into tbe bum-bailiff's and the watchman's court, just

as Ifflr^ Harrigan has escorted his audiences into the slums,

.tbe opium-joints, the bar-rooms, the ten cent lodging-bouses,

fio the polls, tbe picnics, the chowder-parties, and the cheap

<exeursions of the self-respecting newsboy and boot-black.

Tbe ears of Mr. Harrigan's audiences are treated less coarse-

» "He did gather humours of men daily, his comedies will remain witt as

'long as the English language is spoken, for that he handles mores kominum.
-He took in the humour of the constable at Grendon-in-Bucks which is on the
xoad from London to Stratford."

ly than were those of Shakespeare. The nineteenth-century

theatre-goer takes its Shakespeare extremely Bowdlerized.

Doubtless Shakespeare went to a great many places where

he should not, and where, had a Shakespeare society for the

transcendental illumination of his works kept at bis heels,

he perhaps could not or would not have gone But it is

precisely because he did go to all these places, good or bad,

untrammelled, tbit his pages are of such peculiar value to

ourselves: preserving so much that but for him bad been

misunderstood, but which he recognized as worth the em-

balming; not minimizing for the sake of ears polite, nor yet

distorting into prominence for the prurient, but simply em^-

balming—life-size, as it was, and where it belonged —in tbe

great comedie humaine of those matchless dramas. From
courtier to courtezan, from commander to camp-follower,

the sovereign, the soldier, tbe statesman, the merchant, the

peasant, tbe clown—how they all talked and walked, and

lived and died, Sliakespeare has told us. King Henry dis-

cusses state-craft with his great ministers; we turn tbe page,

and Pistol and Doll Tear-sheet are burling Billingsgate at each

other, with Falstaff as a mocking peacemaker; two carriers

with lanterns are shifting their packs in an inn-yard, and

talking of poor Robin, the last hostler, who is dead; an-

other page, and Lady Percy, in Warkworth Castle, is plead-

ing with the noble Hotspur to dwell less upon wars and big

events,

'

' Of sallies, and retires ; of trenches, tents.

Of palisados, frontiers, parapets;

Of basilisks, of cannon, culverin

;

Of prisoner's ransoms, and of soldiers slain,

And all the currents of a heady fight "—

and to give some thought to wife and home and family.

And in every one of these thirty-seven dramas there is the

same rush of movement, the same panorama of life, of color,

and of action, untrammelled and uninterfered with by any

slightest hint that tbe poet preferred or enjoyed any one

movement, class, or color, or life, to any other,—a simple

photograph—and a negative untouched! And still from out

this panorama may biographies be written, and still histories

and sociologies unfolded, simply because this negative has

not been tampered with. Here, too, is a faithful transcript

of the progress of tbe date of the procession in which Shake-

speare was marching along with the rest; and it is worth

our while to pause a moment for an example of it. Observe

that in the first quarto of " Hamlet '" (1603) we have a stage

direction, "Enter King. Queen, Corambis, and other lords;"

in tbe second (1604) this entry is directed to be accompanied

with " trumpets and kettle drums; " but, in 1623, the words
" Danish March " are added to this stage direction. Here is

a steady progress in realism: tbe play being Danish, the

march was to be Danish also. Again in 2 Henry VI., in its

first quarto form (" The Contention,'' etc.), 1594, Suffolk

says to bis captor,—
'

' Hast thou not waited at ray trencher.

When I have feasted with Queen Margaret ? '

'

But in the folio some thirty years later, Suffolk says,

—

'

' How often hast thou waited at my cup.

Fed from my trencher."

This is a step in table etiquette. It came to be only tbe

servant, and not tbe nobleman, who used the trencher. The
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procession marclies past us,—the lewd, the unpleasant, the

coarse: along with the noble, the stately, the refined. It is

all in perspective, and the perspective of Shakespeare is the

perspective of history.

And so: because these pages of Shakespeare are crowded

•with data for the student of civilization: are not a single

phase (much less a phrase)—of literature—not puzzles or

rebuses to find the meaning of which is beyond the single

intellect, but for which societies and clubs and guessing-par-

ties must be formed: therefore it is that a society for the il-

lustration of Shakespeare, and of the field of research which

his name implies, is not the fad or fashion of the moment. Its

work is not to worry and debate and wrangle as to the mean-

ing of this or that or the other, ellipsis: or as to what truth

of human nature the poet intended to refer in this or that or

the other, monologue, or cryptogram, or episode, or epigram

:

its work is simply to trace, from the cufs they find in the

plays of Shakespeare, the origin of things now familiar, of

institutions now important, and of customs still fraught with

significance. So long as there is a substance to work, let us

have the society and the academy to work it. It matters

not much if the student's exuberance overbear him, or his

commentary biirst into apotheosis: what it behooves him,

rather, to beware of, is a confounding of the scientific uses

of the imagination with that considerable over-use of

the imagination which in time becomes the febrile, not

the scientific vision To see the Spanish fleet which is not

yet in sight requires only faith. It will materialize with

patience; but— for those who see insight and introspection

and dramatic power in whatever is beneath their analysis,

in whatever they cannot parse, or (and I am not now speak-

ing of Mr. Browning) which ofi'ends the ear polite—not faith,

hut the faith-cure, is the proper specific. Cumulative poetry

may have its uses, but it is hardly worth while to organize

societies to discuss it.

I beg to repeat that I have only used Mr. Browning and

his poetry as illustrations, in this paper. I am very far from

wishing to be understood as implying that both are not

great, or that I do not honor the memory of the one or admire

the majestic qualities of the other. Still less do I propose

attempting prophecy on my own account, by asserting that

in three centuries, or one century, from this date, great so-

cieties and colleges will not be incorporated to sit at the feet

of Robert Browning's poetry, and to write volumes of £es-

thetic criticism, and to fill libraries with controversial biog-

raphies of Mr. Browning.

Not to make too much of the pronouncement, then, in the

young ladies' magazine picturesquely called Poet-Lore,^ that

"Browning and Ibsen are the only two really dramatic

authors of this century," it is as good a text, perhaps,

as any other upon which to protest, not against the fad po-

etic (which is an institution, that, with one excuse or an-

other,— Browning, Tolstoi, or Ibsen,—is, like the poor, al-

ways with us), but against this cruel misuse of the word

"dramatic," and this (perhaps 1 may call it) over "bump-
tious" employment of the prophetic vision, which magnifies

our own taste of the moment into a judgment as to the prob-

able opinions of posterity.

Certainly Browning is a dramatic poet, if writing plays

that cannot be acted constitutes one a dramatic poet. (The
I March, 1890.

answer to this is, of course, that Browning's dramas have

been acted: an equivalent argument would prove that women
are men, because, once in a while, certain women have acted

like men.) And as to Ibsen: well, one swallow makes a

summer—sometimes; and the Ibsen craze is some weeks old

already. As to the almost forgotten Tolstoi: if what is

called "realism" is dramatic, then Tolstoi, like a photo-

graph, is dramatic. Certainly, in this view, a photograph is

more dramatic than an oil painting. But one is perhaps to

be allowed his taste in photographs? One might, for ex-

ample, prefer a photograph of 1 is mother or of his lady-love

to a photograph of a dog fight or a pig-sticking; though the

latter, of course, everybody would pronounce much the more

dramatic. The fad poetic, in itself, is perfectly innocuous:

the only possible danger is, that young persons are often led

by it into the belief that any thing which is unpleasant or

repulsive, or which has the taste of forbidden fruit,—any

thing, in short, with which literature as a rule does not deal

largely, or as to which the less said the better,— is dramatic.

It is because I believe in the Shakespeare Society, and be-

cause it is to be feared that the Shakespeare Society (as an

Institution) may be thoughtlessly confounded, in the minds

of some, with this fad poetic (as an Institution), that T have

attempted to here briefly dwell upon a few points wherein

they differ.

Let us repeat. There is much that is coarse in the pano-

rama cf Shakespeare: but it is there, in its place, and does

not dwarf the rest; nor is it the coarseness, any more than

(to speak mildly) any other single feature of his dramas,

which has made Shakespeare immortal. What is dirty is

not on that account dramatic; it certainly is not on that ac-

count scientific. We may all of us enjoy Brown, Jones,

and Robinson; but, keenly as we may enjoy them, Brown,

Jones, and Robinson are not, from tlie mere fact that we do

enjoy them yet (f quote again from the young ladies' mag-

azine). " the only really dramatic poets of the century." As

to that, it would seem rather the province of the centuries

which come after Brown, Jones, and Robinson, to judge.

I believe that the great verdict as to who are, and who are

not, great, — great poets, great dramatists, great masters of

any art,— whose mortal labors deserve and justify and satis-

fy the founding of great societies,—are always, always have

been, and always will be, based upon some such proposition

as has been considered here. I believe that any thing which

survives its own century must have something of the prac-

tical (of the scientific if you will) about it—even if it be a

work of the imagination pure and simple. I believe that

the verdict of the centuries as to who are, and who are not,

dramatic poets, will be always based on just such tests

as the centuries so far have applied to William Shakespeare.

Were the "shapes" to which his pen turned "things un-

known " actual and practical? Have we seen them with our

own physical eyes? We know that the pages of Shakespeare

have stood these tests, and that they have proved Shake-

speare's poetry to be an orderly, symmetrical, proportionate,

and absolutely true, chronicle of his own age and vicinage:

not lifted into the clouds beyond the realm of human na-

ture's daUy food; glorified by an imagination none the less

superb because not hectic,—an imagination which "bodied

forth'' forms, not chimeras; and truths, not fantasies. And

I believe that it is because Shakespeare is the poet of the true
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and the living, ratber tban of the didactic and the transcen-

dental, that he is perennial and immortal.

Appleton Morgan.

LETTERS TO THE EDITOR.

*** Correspondents are requested to be as brief as possible. Tlte writer's name
is in all cases required as proof of good fa ith.

The editor will be glad to publish any queries consonant with the character

of the journal.

On request^ twenty copies of the number containing his communication will

be furnished free to any correspondent.

Kiowa County, Kan., Meteorites.

A REMARKABLE fall of meteorites of unknown date in Kiowa
County, Kan., has recently been brought to the knowledge of the

scientific world. Many of the citizens of Greensburgh, the county

seat, were aware of the existence of these strange irons, and
commonly called them meteoric ; but there seems to have heen

no suspicion of their true character and value. Indeed, imtil the

17th of March, 1890, a specimen weighing 1(11.5 pounds had orna-

mented the sidewalk in front of a real estate office in the above-

named town for about three years. The farmers in the vicinity

of the locality where the fnll had occurred had put some of the

specimens to various uses

They were first observed by cowboys, long before that portion

of Kansas was open to .settlement, while it was still a portion of

the unrestricted cattle-range of western Kansas. The specimen
before referred to, with two others of somewhat smaller size, had
been removed from its original location by a cowboy, and buried

at tbe head of a gulch about a mile distant. The cowboy had in-

tended to carry the irons to Green's stage station, about eight

miles distant, but was unable to transport soheavy a weight upon
his pony. This was in 1885. The town of Greensburgh was laid

out in that year, before the close of which the cowboy was taken

sick, and died. Before his death, however, he informed two or

three citizens of Greensburgh of his buiial of the three strange

stones. These citizens, about a year later, searched for and found
the meteorites, bringing them in to Greensburgh.

Professor F. W. Cragin of Washburn College was the first

scientific man who visited the farm upon which these masses had
fallen, this visit occurring on March 13. He secured from one of

the farmers five meteorites, aggregating in weight over a thou-

sand pounds, the heaviest specimen weighing 466 pounds.

Professor Robert Hay arrived on the spot March 14, but did not

obtain any specimens. The writer reached the interesting locality

on March 17, and obtained one of the Greensburgh specimens

which had just been secured by the farmer. He made a second

visit on the 22d, securing the two remaining Greensburgh speci-

mens, thus obtaining all three of the masses which had been re-

moved by the cowboy. He made a third visit March 29, securing

two other specimens, which had been obtained by the farmer

from his neighbors. The weights of these five specimens are re-

spectively 101.32, 71.50, 54.96. 52.82, and 35.72 pounds. These
weights have been accurately determined (except that of the

71.50-pound mass) by the United States standard scales in charge

of the Department of Physics in the University of Kansas.

The writer retains the 54.96-pound specimen for the Museum of

the University of Kansas, the four others being now in the pos-

session of Mr. George F. Kunz of New York City, who has also

secured four of the five si)ecimens obtained liy Professor Cragin.

The total number of masses included in this (all was at least

twenty. T«o of them are in the possession of Professor N. H.

Winchell of the University of Minnesota, and several have dis-

appeared from view, either having been mislaid or being still in

private hands. The total weight of all tlie masses must have
exceeded two thousand pounds. They fell within an oval area

about one mile in length.

The most remarkable point connected with the history of these

meteorites is the fact that for five years they should have been

know to so many citizens of Kiowa County before the attention

of scientific men was directed to them. The wife of the farmer

upon whose premises most of them were found persistently main-

tained that they would prove to be of some pecuniary value. This
idea was, however, ridiculed by her relatives and neighbors ; but
she persisted in retaining control of most of the masses found
upon the land pre empted by her husband, until now the proceeds
of this " iron from heaven" have cleared the farm from a heavy
mortgage, and placed the family in comfortable circumstances.

These masses, during the period preceding their discovery by
Kansas scientists, were put to a great variety of ignoble uses..

One 75pound specimen was used to keep in place the cover of a
rain-barrel or the door of a cellar; another, weighing 350 pounds,
served to hold down the roof of a stable ; another, weight 310
pounds, was employed to secure the roof of a dug-out ; another
had been used with other common rocks to help fill up a hole
under a barb wire fence through which the hogs had made their

escape from their feeding-ground. This was the 35.72-pound
specimen obtained on the writer's last visit, and was secured only
after a long and anxious search.

Some of these specimens were only partially buried in the-

ground ; others were struck by the breaking plough at a depth of
from three to four inches ; others at the second ploughing, five or
six inches deep ; others yet, by the stirring plough at the third

ploughing in a subsequent season.

The specimen retained by the university weighed 54.96 pounds,,

or 24.93 kilos. It is an irregular plum-shaped mass, much pitted,

and covered with a burned and weathered crust. Its extreme-
length is about eleven inches, and its breath is seven inches. This
specimen, as well as the others mentioned above, so far as ex-
amined by the writer, belongs to that class of meteoriciron known
as " pallasite." It is composed of nickeliferous iron, including

many cavities throughout the entire interior. These cavities are

filled with troilite and a yellowish, glassy mineral, which is prob-
ably olivine. Some of the latter is very dark and less transparent.

The specihc gravity, determined by Mr. E. C. Frankhn, our
assistant in chemistry, and obtained by weighing the whole mass^
is 4.76. Two hundred and ninety-three grams have been removed
from the larger end of the specimen, and a polished surface of

about fifteen square inches has been obtained, v, hich shows very

well the structure. The Wiedmanstaeten figures, rather coarse

in outline, were developed readily upon the polished iron surface-

by the application of nitric acid. The portion removed from th&
specimen is being used for analysis by Professor E. H. S. Bailey

and Mr. E. C. Franklin, and the results of the analysis will appear-

later. F. H. Snow.
Lawrence, Kan., May 1.

Experiments with Cave-Air.

Geand Atentje Cave is situated in Edmondson County. Ky.^

four miles from Mammoth Cave, on the Mammoth Cave Railway,

and belongs to the system of great caves which are found in this

section of the subcarboniferous limestone formation. Its extent

has not been determined as yet, though from three to five milea.

are opened, showing a magniticent series of the grandest avenues

to be found on the globe. The main avenue is about two miles

long, and will average 40 feet wide and 30 feet high. This being

the highest cave in this section makes it the dryest in the rainiest

seasons. The floors are covered with dust; but the absolute dry-

ness of the air is best shown by a small house that was built in the-

cave some eighteen years ago, the wood, nails, lock, and hinges of

which are as sound and bright as when first put in. A self regis-

tering thermometer placed in the cave last November has regis-

tered 50° ever since, that being the unvarying temperature. Inves-

tigations looking to the use of this cool, dry, and pure air have

been in progress for the past six months. A shaft 5 inches in

diameter and 225 feet deep was sunk into the cave at a distance-

of 1,500 feet from its mouth, over which a small experimental

building was placed. By means of a small Sturtevant exhaust

fan, the air from the cave was brought into the room, and the

temperature was reduced from 72° to 59° in less than an hour,,

thereby showing very clearly that with a large shaft, by which

the friction would be greatl) reduced, any quantity of thi* ah' can

be distributed through a large building, thus placing it within the-

power of the owners to absolutely control the climatic conditions
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of the house both as to temperature and moisture. The amount

of air is inexhaustible, the quantity in sight being sufficient to fill

40,000 rooms 16x18x10 feet. The opinions of many prominent

scientists have been obtained concerning the use of this air for

sanitary purposes, a few of which are here given.

Major J. W. Powell, director of the United Slates Geological

Survey, in speaking of the utilization of cave-air currents for

regulating the temperature of buildings, says, " The phase of the

problem in which you are specially interested is of so great prac-

tical importance as to demand not only a special but a general

solution. It would afford me jileasure to either take up the gen-

eral problem or assign it to some competent authority for investi-

gation, were the data adequate; but there are not accessible in

this officeasufficient number of records concerning air-movements

at natural openings of caverns to render the investigation useful;

and. moreover, a final solution could not be reached without con-

sideration of just such data as you are to seek, — data which are

not now available. In response to your request to make sugges-

tions concerning methods to be pursued and results to be expected,

I can say but little. Indeed, I hope that you will soon be in a

position to convey information to me and to the ivorld at large

upon tbe subject."

Dr. Billings of the Surgeon-General's Office, Washington, D.C.,

after making several suggestions, says, "Hoping that these sug-

gestions will be useful to you, and assuring you that if the experi-

ments indicated are properly carried out they will give some

very interesting and valuable information, I remain 3 ours sin-

cerely," etc.

Dr. Henry Henry O Marcy, Boston, Mass., after consulting Dr.

H. T. Boivditch, says, " Such air must be of the highest value

for respiratory use in diseased organs. Of course, sunshine is

important, and this is the chief drawback to establishing the sani-

tarium within the cave. To drive it by means of a fan through

a house would certainly seem of much value. An aseptic atmosphere

is the gain from the long sea-voyage or living on mountains or in

wooded districts. Here we ever have fluctuations in temperature,

and other conditions, beside moisture. It has recently been con-

sidered as of practical importance to furnish air to a great city,

as London, from high towers: why not, and much easier for many
reasons, from caves ? Tlie air freed from bacteria is, as you are

well aware, one of the secrets of success in modern surgery."

Burton, in his '• Anatomy of Melancholy," under the head of

" Air Rectified " (p. 306), says, " In some parts of Italy they have

wind-mills to draw a cooling air out of hollow caves, and disperse

the same through all the chambers of the palaces, to refresh them,

as at Castoga, the house of Caesareo Trento, a gentleman of Vi-

cenza, and elsewhere."

The only modern instance with which I am acquainted is the

hallof the Palace of theTrocadero, inParis. This building is erected

over a portion of the old stone quarries. In the course of con-

struction all the openings were closed, with a few exceptions.

When it was found that a strong, cool current came from the un

derground chambers, all the openings save one were closed. This

one was walled up to keep out the surface water, and shrub-

bery was planted around it. The chambers were carefully

cleansed and dried, and the air is permitted to enter thi'ough this

opening, which is never closed. The old quarries act as an im-

mense cooling chamber. Mr. C. H. Blackall, in a letter, says,

" At the rear of the stage, on the left, is a large room, the floor

of which is only a little below that of the auditorium, and at its

lowest point. In this room are the fans which draw the cool air

from the quarries through a large opening in the floor, and force

it either directly to tiie hall, as in summer-time, or first to a heat-

ing-chamber, where the air is warmed by passing over heated

pipes. The fans, air-ducts, etc., are so placed that the fresh air

may be introduced at the top of tbe hall, and foul air drawn out

at the bottom, or vice versa. The air ascends, or rather is forced

up, a large brick shaft behind the stage, and carried across to the

centre opening of the dome through galvanized iron ducts about

5x8 feet.

The architect of the palace, after saying that nothing has been

prin cd on the subject, writes' thus: •• I have the honor to inform

you that the hall of the Trocadero has a capacity of about 1,620,-

000 cubic feet; that ventilation, which furnishes 3,240,000 cubic-

feet per hour, is obtained by means of two engines, each of 15

horse power, operating two inhaling and two exhaling ventilators

(one of each kind for each half of the hall). These ventilators are

perfectly alike, they are about 8.4 feet in diameter, and consist of

helices of a thickness of half an inch, with eight wings at an in-

clination of forty-five degrees. The engines are horizontal sta-

tionary ones, with two cylinders on the principle of restraint and
condensation. Two boilers furnish the steam. Each of these has

a heating surface of about 189 square feet, and a capacity of 54

cubic feet. They are gauged to a pressure of 10 pounds. The
entire machinery has given excellent results. One may say it

works too well, inasmuch as under full power there is a great ex-

cess of air. Usually only one-fourth of the total possible power

is applied, and this is very amply suflScient."

Taking into consideration the unlimited supply of pure, cool>

and, as far as investigations go, ase])tic air, together with high

altitude (nearly 900 feet above sea-level), its situation in the midst

of a virgin forest of oak and hickory, with a sandy soil (resulting

from the wear of the Chester sandstone) and splendid drainage

—

indeed, every thing seems to conspire to make this a favored,

spot for sanitary purposes. M. H. Crump..

Frankfort. Ky., May 8.

Sunspots, Tornadoes, and Magnetic Storms.

In ray letter regarding sunspots and tornadoes, printed in Science-

on May 2, 1890, reference was made to magnetic storms observed'

at Toronto near the maximum stage of the last sun.=ipot cycle.

From that memorandum, by a clerical error, were omitted the

words "September, 1883," after "November, 1882."

James P. Hall._
Brooklyn, N.Y., May 3.

Gorse or Furze

EuKOPEAN furze grows in one spot in the island of Nantucket,,

where it has maintained itself for fifty years. It was introduced

by an Irishman, who was homesick because it did not grow about

his cabin, as in the Old Country. I have never seen the plant

growing, but have seen branches gathered from it. I believe it

has not spread to any great extent. It may be interesting to some

that the Scotch heath also is found in one spot in the island, where-

it has continued for a long time. Geo. W. Perry.
Rutland, Vt., May 5.

Your correspondent, Mr. J. R. McGinnis, may be interested to.

learn that the gorse or furze (Ulex Europceus) has for many years

been fully naturalized in the southern part of Vancouver Island,

where, along roadsides and in waste places in the vicinity of

Victoria, it is very common. The brocmi (Sarotharwms Seoparices'i

is also abundant in similar situations in the same locality, and

both plants appear to be as much at home as in their native soil.

George M. Dawson..
Geological Survey of Canada, May 5.

BOOK-REVIEWS.

Stanley's Kmin Pasha Expedition. By A. J. Wauter?. Phila-.

delphia, Lippincolt. 12°. |2.

If any one besides the great explorer himself is able to describe-

tlie progress of Stanley's eventful journey, which led to the com-

plete overthrow of European influence in Equatorial Africa and ta

the retm-n ( f the indefatigable Emin Pacha, it is Mr. Wauters^

who has closely watched the progress of the expediiion from the

beginning to the end, and, being closely connected with the Bel-

gian enierprises on the Kongo, h-ad access to all the material

bearing on the expedition. The author begins bis graphic descrip-^

tions with a history of the conque^t of the Soudan and the revolt

of the Mahdi. which was the immediate cause of the ditfic-ulties

with which the governor of the Equatorial Province was beset. The
first half of the book is taken up by descriptions of the state of

affairs in the Scudan, Dr. Junker's injportant expeditions and his
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Teturn home, and the preparations for Stanley's expedition, as well

as his reasons for selecting the Kongo route.

As the events treated here comprise a long space of time, and

have been the subject of much lively discussion, the concise re-

view given by Wauters will lielp to gain a clear understanding of

the perilous position of the few Europeans who were still in the

Equatorial Province, and the greatness of Stanley's undertaking

to relieve Emin Pacha, who at that time was completely cut off

from civilization, and was badly in need of provisions, clothes,

and ammunition.

We follow the journey of (he expedition up the Kongo, and the

difficult march up the Aruvirai. The mutiny which broke out

after Stanley's first anival in the Equatorial Province is described

in letters of Mr. Jephson to Stanley. It is needless to repeat here

the difficulties Stanley had to contend with on his march back to

Yambuga, — the death of Major Barttelot, Stanley's return to the

Albert N; anza. and his almost forcible rescue of Emin, who, it

seems, together with Casati. hoped to be able to continue work in

the Soudan. The reports of the retreat of the caravan along the

south shore of the Victoria Nyaoza to Zanzibar are still too fresh

in all minds to need to be repeated here. The book is illustrated

with numerous cuts, and accompanied by a good map of the

regi ^n traversed, in which all the recent discoveries of Sianley, as

well as of other travellers, have been made use of.

J!:ssays of an Americanist. By Dr. D. G. Beikton. Philadel-

phia, Porter & Coates. 8°.

The contents of the present book may best be characterized by

the author's own words in his preface to the volume: '-The arli-

cles which make up the volume have been collected from many
scattered sources, to which I have from time to time contributed

them, for the definite purpose of endeavoring to vindicate certain

opinions about debated subjects concerning the ancient population

•of the American continent. In a number of points, as, for exam-

ple, io the antiquity of man upon this continent, in the specific

distinction of an American race, in the generic similarities of its

languages, in recognizing its mythology as often abstract and

symbolic, in the phonetic character of some of its graphic meth-
ods, in believing that its tribes possessed considerable poetic feel-

ing, in maintaining the absolute autochtliony of their culture—in

these and in many other points referred to in the following pages

I am at variance with most mjdern anthropologists; and these

essa> 8 are to show more fully and connectedly than could their

separate publication what are my grounds for such opinions."

The collection of essays is divided into four groups: ethnologic

and archaeologic; mythology and folk-lore; graphic systems and

literature; and linguistic. The collection of so much valuable,

and, above all, suggestive material in one volume must be highly

welcomed, as many of the papers found in this volume were

heretofore difficult to obtain. The subjects thai are discussed by

the author are of so great a variety—and mostly on hotly debated

ground— that some of them have been and will be sharply dis-

cussed. The references to criticisms of these essays which Dr.

Brinton gives will increase the value of the collection to the stu-

dent. The essays constituting the first part of the book are se-

lected to sustain the theory of the development of the American

race on American soil, and of the independent origin of its cul-

ture. In the second part Dr. Brinton stoutly defends the possi-

bility of explaining mythologies by means of etymology, by in-

vestigating the origin of the name of mythical beings. The essays

abound in acute suggestions and theories, and will be found as

entertaining as instructive.

Electrical Engineering for Electric Light Artisans and Students.

By W. Slingo and A. Beooker. London and New York,

liOngmans, Green, & Co. 13''. $3 50.

Those who have watched the growth of electrical literatme

during the past few _\ears have doubtless noticed the increasing

tendency towards what may be called specialization on the part

of writers of electrical books. This tendency, of course, is nat-

ural. As the literature of a science increases in volume, the

major part of it must of necessity be limited in its scope to cer-
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tain branches or divisions and subdivisions of that science. Some
ot tlie more recent electrical works, therefore, are devoted to

dynamo-electric machines, for instance, or to secondary batteries,

or to molors; while the electrical treatises of a few years ago,

almost -without exception, aimed to cover the whole field of the

science as far as it was developed at that time. The volume be-

fore us is a good example of this tendency toward specialization,

and an equally good example of the coDiprehensive method of

treatment followed in the earlier works on electricity. It is de-

voted wholly to the subjpct of electric lighting, and it covers that

field so thoroughly that it leaves little to be desired in the way of

information by either artisans or students.

One of the authors, Mr. Slingo, is principal of the Telegraphists'

School of Science, and director of the Electrical Engineering Sec-

tion of the People's Palace, London ; and the other, Mr. Brooker,

is instructor in electrical engineering in both the institutions men-

tioned. Having felt the necessity, in the course of their labors,

for a single work covering the whole field of electric lighting,

and not finding such a treatise ready to hand, they set to work

to fill the gap in electrical literature, and the volume before us is

the result. The book, though specially designed to fill a pre-

determined place in the course at the institutions named above,

also embraces in its scope the requirements of those actually en-

gaged in the electric-lighting industry, as well as those of persons

who, with little or no electrical knowledge, have under their

supervision various kinds of electrical machinery. It will there-

fore be of service to managers of mines and factories, naval

officers, and to all engineers who may at any time be brought

into contact with an electric-lighting plant. The book is illus-

trated by upwards of three hundred engravings.

A Natural Method of Physical Training. By Edwin Checkley.
Brooklyn, W. C. Bryant & Co. 16°. p.M.

The method of training advocated and taught in this little vol-

ume appeals at once to the good sense of the reader. It requires

no machinery or apparatus of any kind, except, of course, the

bones and muscles of the person training; and it may be taken

up and pursued at any time and In any place, either with or

without" an instructor. The aim is not to produce champion
rowers or boxers or sprinters, nor even to develop good '

' all-

round " athletes, but to do for the body what education does for

the mind. The aim is to put the body into the best possible con-

dition for doing the work it has to do, and to keep it in that con-

dition. The author believes that there is more "straining" than

"training" in some of the popular systems of jshysical training

practised in and out of the college gymnasium, and his method
departs radically from those systems in many respects. But we
find nothing in it that physicians could take exception to in the

case ot any person physically sound. The book is fully illus-

trated, many of the engravings being made from instantaneous

photographs of the author in the different positions afsumed in

the course of training.

The Atlantic Monthly for June will contain an article by

Charles Dudley Warner, entitled " The Novel and the Commori
School," a pedagogical essay on reading and reading-books.
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the subject of gem stones, and who is the expert for
Tiffany & Co., possesses peculiar facilities for the
preparation of a work of this kind.

Sent postpaid on receipt of price.

N. D. C. HODGES, 47 L,afayette PI., N. Y.

A New Method. of Treating Disease.

HOSPITAL REMEDIES.

What are they ? There is a new departure in

the treatment of disease. It consists in the

collection of the specifics used by noted special-

ists of Europe and America, and bringing them
within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indigestion, stomach and liver troubles only,

was obtained and prepared. The treatment of

other physicians celebrated for curing catarrh

was procured, and so on till these incomparable?
cures now include disease of the lungs, kidneys,

female weakness, rheumatism and nervous de-

bilily.

This new method of "one remedy for one
disease" must appeal to the common sense of

all sufferers, many of whom have experienced
the ill effects, and thoroughly realize the ab-

surdity of the claims of Patent Medicines which
are guaranteed to cure every ill out of a single

bottle, and the use of which, as statistics prove,

/tas ! tiined moj'e stomachs than alcohol. A cir-

cular describing tliese new remedies is sent free

on receipt of stamp to pay postage by Hospital
Remedy Company, Toronto, Canada, sole pro
prietors.

THIRD EDITION.

THE FAULtToF speech
BY

A. MELVILLE BELL,
Author of " Visible Speech,'" etc., etc.

The Faults of Speech is a Self -Corrector

and Teacher's Manual, for the removal of all

Impeditoents and Defects of Articulation.

60 C©3=L-bS-

*:s,* Sent postpaid on receipt of price,

N. D. C. HODGES, 47 Lafayette Place,

NEW YORK.

BOOKS: HoAT to get tbem. If there is any
book or pamphlet that you want, write to the Science
Book Agency, 47 Lafayette Place, New York.

BOOKS : Hovr to Excbange ttacm for
others. Send a postal to the Science exchange
column (insertion free), stating briefly what you
want to exchange. Science, 47 Lafayette Place;
New York.

SECOND EDITION.

NATURALISTIC PHOTOGRAPHY
FOK STBJBENTS OF THE ART.

313 pages Sro., cloth, S2.C0, i:osia(;e prej.md
" This book contains a greater amount of infoima

tion on the artistic elements to be considered in
photography than any that we know of.''''—Scientific
American. Descriptive circulars on application to

E. & F. N. SPON, 12 Cortlandt St., New York.

Wants.

Aiiv person seeking a position /or 'which he is qttali'

fi-ed by his scientific atiainmeii*s, or anyperson seekitig

some 07ie to fill a position of this character^ be it thai
o/a teacher o/science^ chemist^ drajightsuian, or ivhai
not, may have the ' IFant^ inserted under this head
FREE OF COST, if he Satisfies the publisher of the suit-

able character of his application. Anyperson seeking
in/onnation on any scie7itific question, the address (?/

any scientific jnan, or -who can in any ivay use this col"

umn for a purpose consonant -with the nature ofi the
paper, is cordially invited to do so.

ASSAYER.—Wanted position as above, has had
three years' practical experience in a London

firm of assayers to the Bank of England, Royal Mint,
etc., etc. Through knowledge of bullion assaying,
andof gold, silver and lead ores. I. FRED. JOHN-
SON, Northgate Brewery, Canterbury England.

WANTED—Two first-class Instrument Makers.
Apply by letter to T. C. MENDENHALL. Su-

perintendent United States Coast and Geodetic
Survey, Washington, D.C.

AN EXPERIENCED Technical Chemist will be
open to engagement this summer. Highest ref-

erences. Address DIRECTOR. Office of Science.

ELECTRICITY.—A young man with a knowledge
of electricity and a taste for journalism can

learn of an opening by addressing Science, 47 Lafay-
ette Place, New York.

PROF. WILLIAM FINDLAY, of the Philadelphia
Institute of Physical Culture, is open to engage-

ment in summer school to teach Free Movements,
Wands, Clubs, Dumb-bells. Fencing and Sparring.
Address 1,009 Arch St., Phila., Pa.

W'
/ANTED —A position in an Academy, Normal or
High School, as teacher of the Natural Sciences

d Modern Languages. Latin taught in addition if

cessary. Address G., Box 144, Hanover, N. H.

WANTED—One or two persons with some means
interested in Archteology to accompany a re-

liable antiquarian to Southern Ohio for four months'
work in the mounds. The specimens found to be
shared equally. Forterms address W. K. M.. Box 148,

Smithsonian Institute. Washington, D. C.
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INDUSTRIAL NOTES.

The Crocker-Wheeler Arc-Current Motor.

The first ekclric motors placed ou the msrket by the Crocker-

Wlieeler Company were intended to be operated by a current of

constant potential and low tension,—what is usually termed "an
incandescent-light current." Those motors were described and

illustrated in these columns several months ago. Vvhile there is a

large and steadily widening field lor those constant i:olential mo-

current or the load. The comm^itator and shaft bearings are

made sufficiently long to admit of this longitudinal movement,
which, besides its main function of varying the position of the

arvnature with regard to the pole-pieces, also distributes the wear
more uniformly ou brushes, armatui-e, and bfarings.

Fig. 2 shows a novel application of a safety-cage or wire guard
to a fan driven by a Crocker Wheeler motor. This guard is in-

tended mainly to protect the fingers of children or meddlers from
the eflfect of contact with the rapidly revolving fan, we suppose.

tors, and an increasing demand for them, there is also a field and
a demand for motors wound for higher tension and constant cur-

rent, to be operated on an arc-light cucuit. To meet this demand
the motor shown in Fig. 1 has been produced by the Crocker-

Wheeler Company. The regulation of this motor is effected in

the same way as in the same company's constant-potential motor;

namely, by causing tl>e armature to automatically move out of or

into the field, thereby keeping the amount of torque or magnetic
pull exactly proportionate to the work being done. The speed

is thus kept constant, no matter what the variation in the

as we have observed that in cases of such contact the fan, like

the equally deceptive buzz-eaw, usually protects itself. An elec-

tric fan at full speed is cooling and comforting on a hot day, and
very pleasing to the eye, but it will npt bear handling.

As an effect of the extraordinary demand for electric motors

produced by a better public appreciation of their merits, the

Crocker-Wheeler Company have been compelled to remove from

their former factory, which was by no means small, to a new lo-

cation,— probable the largest establishment of its kind in the

world.

CALENDAR OF SOCIETIES.

Biological Society, Washington.

May 3.—Robert Reyburn, The Life-His-
tory of Micro-organisms with its Relation
to the Theory of Evolution ; George Vasey,
A New Grass Genus; W. H. Seaman, The
Place of Biology in Public School Instrac-
tion; F. A. Lucas, The Present Status of

Aurochs.

New York Academy of Anthropology.

May 6.—Edward C. Towne, The Physi-
ological Causes and Evolutionary Condi-
tions of Negro, Indian, and other Irrferior-

Raee Peculiarities (a paper especially de-
signed to present a scientific solution of the
negro problem)

.

May 13.—Lucy M. Hall, The Disposal of

the Dead.

Appalachian Mountain Club, Boston.

May 9. — W. F. Dusseault, The White
Mountains of New Hampshire ; Exhibition
of a very fine collection of ster-eopticon

views, prepared by members of the Boston
Camera Club.

Boston Society of Natural History.

May 7, Election of Officers.—President,
r. W. Putnam; vice-pi-esidents, William
H. Niles, B. Joy Jeffries ; curator, Alpheus
Hyatt; honorary secretary, J, C. White;

secretary, J. Walter Fewkes; treasurer,

Charles W. Scudder; librarian, J. Walter
Fewkes.

J. A. Jeffries, Lamarckism, with an Ex-
ample; H. W. Haynes exhibited for G.
Frederick Wright the palaeolithic imple-
ment recently discovered by Mr. W. C.

Mills in the valley of the Tuscarawas, Ohio.

CATARRH.
Catarrhal Deafness—Hay Fever.

A NEW HOME TREATMENT.

Sufferers are not generally aware that these

diseases ave contagious, or that they are due to

the presence of living parasites in the lining

membrane of the nose and eustachian lubes.

Microscopic research, however, has proved this

to be a fact, and the result of this discovery is

that a simple remedy has been formulated where-
by catarrh, catarrhal deafness and hay fever are

permanently cured in from one to three simple
applications made at home by the patient once
in two weeks.

N.B.—This treatment is not a snuff or an
ointment ; both have been discarded by repu-
table physicians as injurious. A pamphlet ex-

plaining this new treatment is sent free on
receipt of stamp to pay postage, by A. H. Dix-
on & Son, 337 and 339 West King Street.

Toronto, Canada.

—

Christian Advocate.

Sufferers from Catarrhal troubles should care-

fully read the above.

Exchanges.
[Free of charge to all, if ofsatisfactory character.

Address N. D. C. Hodges, 47 Lafayette Place, New
York.l

Wanted—To furnish roots of Dodecatheon Meadia^
Sarracenia purpurea, ^nA other wild flowers, native of
Southern Wisconsin, in quantities. D. E. Willard, Cu-
rator of Museum, Albion Academy, Albion, Wis.

A large number of plants from Maine, Connecticut,
Indiana and Illinois ior exchange. Southern and west-
ern exchanges preferred. Address, enclosing lists, L. N.
Johnson, 223 Chicago Ave., Evansto

For Exchange— Fourteen volumes
annica (Stoddard's ninth edition), bo
in original wrappers, all as new—C3

volumes required to complete set,

"American Naturalist" in numbers
cutting foot lathe and testing galv
For particulars address A. B. C:
Bradford, Pa.

I have a number of duplicates of microscopic slides,

mostly botanical, which 1 would like to exchange for

others not now in my collection. Send list of what you
have to exchange and get my list. S. R. Thompson,
New Wilmington, Pa.

Correspmdence and exchanges solicited with persons
interested in the study of American and Mexican an-
tiquities. L. W. Gunckel, 36 Elm St., New Haven, Conn.

n. 111.

Encyclopedia Brit-

jnd in leather—part
n arrange to furnish

Want small screw-
nd rheostat,

npbell, McKean Co.,

RUPTURE
cured in stipulated time.

NO DELAY FROM WORK. NO OPERATION.
Call or send stamp for circular and reference of those

cured. We have on hand over 300 styles of trusses, from
$1 up, and suspensories of all kinds. Orders filled by
mail or express to any part of the United States.

C. A. M. BURNHAM, M.D.,
138 Clinton Place, New York.
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LOVV-FRICED BOOKS.

Any of ihe following low-priced books will be

mailed postpaid on receipt of price.

SCIENCE BOOK AGENCY,

47 Lafayette Place, New York.

AGRICULTURE.
Agriclltural Drainage. By J. B. Demon. 6°. i

Animal Food Resources of Difierent Nations. By
P. L. Simmonds. 12°

Armstrong's Agriculture. 18**

BklTisH Wild-Flowers Considered in Relation to

Insects By Sir John Lubbock
Coffee and Chiccory. By P. L. Simtnonds. 12^.

Diseases of Field and Garden Crops, chiefly such
as are caused by Fungi. By W. G. Smith.
16°

Flowbes, Fruits, and Leaves. By Sir John Lub-
bock

Floweks, The Colours of. By Grant Allen. 12°

Fruits, Selected : Their Culture, Propagation,
and IManaeement in the Garden and Orchard.
ByC. Downing. 12°

Gardening for Ladies, and Companion to the
Flower-Garden. By Mrs. J. C. Loudon. i^°.

Hops : Cultivation, Commerce, and Uses. By P.

L, Simmonds. 12°

Horticulture, The Theory of
;
or. An Attempt

to explain Gardening upon Physiological Prin-

ciples. By J. Lindley and A. J. Downing

Sewage Irrigation by Farmers. By R. W. Birch.

SCIENCE.
;hemical Analysis. By T. E

Thorpe. 18°.

bles for the Analysis of a Simple Salt for Us.
in School Laboratories. By A. Vinter. b° . .

.

Hazel ti

EDUCATION.
nd American Education. By Mayo W.

By Rev.of the Observing Facultit
Warren Burton. 16°

Library, The. By A. Lang. With a Chapter on
Modern Illustrated Books, by Austin Dobson.

Mahaffy's Old Greek Education. 16°

Manchester Science Lectures for the People
OvERTRESSURE in High Schools in Denmark. By

Dr. Hertel
Seeing and Thinking. By W. K. Clifford
Spelling Reform from an Educational Point of

View. By J. H. Gladstone

EliECTRICITr.

Alternate Current Machinery. By G. Kapp.
18°

Chemistry of the Secondary Batteries of Plante
and Faure. By J. H. Gladstone and A. Tribe.

Dynamic Eleclricity. By John Hopkinson, J. A.
Schoolbred, and R. E. Day. 18°

Dynamo-Electric Machines, Recent Progress in.

By Professor Sylvanus P. Thompson. tS°

Electric Bells, By F. C. Allsop. 12°

Electric Lighting from Central Stations. By G.
Forbes

Electricity, Supply of, by Local Authorities.
By K. Hedges. b°

^-Magnetic Telegraph, A Hand-Book of
the. By A. E. Loring. iB°

ets. By Th. Du Moncel- Tr. by

Sewage Utilization. By B Latham. 8° i.oc

Useful Animals and their Products. By P. L.
Simmonds. 16° i.2f

ARCHITECTURE AND RUIUDING
CONSTRUCTION.

.Architecture, the Stepping-Stone to. By-

Thomas Mitchell. 18° 5<

Boiler and Water Pipes, Kitchen. By H. Grim-

BuiL

Chiv

Construction. By Edward J. Burrell.

for Furnaces, Fireplaces,

Boilers. By R. Armstrong, C.E. 18"

Cooking Range, The. By F. Dye. 12°

Fires in Theatres. By E M. Shaw. 12°

Gas Fitter's Guide. By J. Eldtidge. 120

Hot-Water Apparatus, Fitting. By F. Dye 12°

Hot-Water Apparatus, Fixing. By J. Eldridge.

Hot-Water Fitting and Steam Cooking Appa-
ratus. By F. Dye. 16°

Pump Fitter's Guide. By J. Eldndge. 12°

Strength of Beams under Transverse Loads. By
Professor W. Allan. iS°

VENTIL.4TION of American Dwellings. By David
Boswell Reid, M.D. 12" .

Ventilation of Buildings. By W. F. Butler. 18°

ASTRONOMY AND NAVIGATION.
AsTRO.NOMY for Beginners. Bv Francis Fellowes.

16°

Lessons in Elementary. By R. A.
8°

-Inch Telescope. By Capt.

Astronomy,
Proctor. 8°-...

Hours with a Thr
William Noble.

Magnetism and the Deviation of the Compass,
By John Merrifield. 18°

Navig.ition, a Treatise on, for the Use of Stu-
dents. By John Merrifield- 12°

Sea-Routfs, The Shortest, and Maps for finding
them in a Few Seconds (Great-Circle Sailing).

By R. A. Proctor. 4''

Student's Atlas, The. By R. A. Proctor. S" ...

CHEi»IISTRY.
Experimental Chemistry for Junior Students.

By J. E. Reynolds.
Parti. Introductory
Part II. Non-Metals
Part III. Metals
Part IV. Chemistry of Carbon Compounds, or

C. J. Wha
ectro-T
zandescent
Reference
Exhibition

By F. S. Beecher. 16°..

Electric Lights, with Particular
to the Edison Lamps at the Paris
By Comte Th. Du Moncel, W.

J. W. Howell, and others. 18° ...

.

Ls: How Made and How Used.

of Electric nductors.length and Di:
By G. Forbes.
.-restrial Magnetism and the Magnetism of
Iron Vesse's. By Professor Fairman Rogers.

C.E.

'ith Coal-Mil

:Che stry

Far.ad.ay s Chemistry of a Candle. 16°

Practical Chemistry ; the Principles of Qualita-
tive Analysis. By William A. Tilden. 8°....

Practical Inorganic Chemistry, An Introduction
to ; or The Principles of Analysis. By William
Jago. 8°

Practical Organic Analysis, An Introduction to.

By George E. R. Elhs. 8°
Qualitative Analysis and Laboratory Practice,

"' ual of. By T. E. Thorpe and M. M. Pat-
1 Muii

; Chemical Analysis, A Short Course
in. By Professor 1. M. Crafts and Professor
Charles A. Schaeffer. 12°,.

Qualit.ative Chemical Analysis, An Elementary
Manual of. By Maurice Perkins. 12°

Quantitative Analysis. By H, Carrington Bol-
ton. S° ...

Railroad Economics; or. Notes, with Comments.
By S W. Robinson. C.E. 18"

Retaining Walls. Surcharged and Different Forms
of. By James S. Tate, C.E. 18° So

Safe y Valves. By Richard H. Buel, C.E. jS°
Arches. By Pri lessor E. W. Hyde, C.E.

Illu

rveying. The Theory of Stadia Meas.
ts. By Arthur Winslow. 18°

STEAM-Boilor Explosions. Ry Zerah Colburn. 18°

Stjam-Engine Indicator, The. and its Use. By
W. K. LeVan. 18°

S '
EAM Injectors. Tr. from the French of M. Leon
Pochet, 18°

Storage Re.=ervoirs, On the Designing and Con-
struction of. By Arthur Jacob, A. B. 18°....

Strength of Materials. By William Kent. C.E.
18°

.

Strength of Wrought-Iron Bridge Members. By
S. W. Robinson, C E. 18°

Testing-Machines, their History, Construction,
and Use. By Arthur V. Abbott. 18°

Theory of the Gas-Engine, The. By Dugald
Clerk. 18° .. , .

Topographical Surveying. By G. J. Specht,
Professor A. S Hardy, John B. McMaster,
and H. F. Walling. 18°

Transmission of Power by Compressed Air. By
Robert Zahner, ME 18°

Tr.ansmission of Power by Wire Ropes. By Al-
W. Stahl, U.S.N. 18°

Turbine Wheels. By Professor W. P. Trow-
bridge. 18"

rTlLATiON of Coal-Mines, The. By W. Fair-
ley, M.E. iS"

VoussoiR Arches. A Theory of. By Professor W.

By A. Rust. 8°

Electric Lighting. By V. Stephe

ENGINEERING.
Actual Lateral Pressure of Earthwork, The. By

Benjamin Baker. t8° . .<

Arches, Theory of. By Professor W. Allan. 18°

Arches, Theory of Solid and Braced. By William
Cain, C E. 18°.-- '

Beams and Girders. Practical Formulas for their

Resistance. By P. H. Philbrick. 18°

BoiL»R Incrustation and Corrosion. By F. J.
Rowan. 18°

Bridge and Tunnel Centres. By John B. Mc-
Master, C.E. 18°

Bridges, On the Theory and Calculation of Con-
tinuous. By Mansfield Merriman, Ph.D. 18°

Bridges, Practical Treatise on the Properties of
Continuous. By Charles Bender, C.E. 18°..

Cable-Making of Suspension Bridges By W.
Hildenbrand, C.E. iS°

Compound Engines. Tr. from the French of A.
Mallet. iS°

Flow of Water in Open Channels, Pipes, Conduits,
Sewers, etc.; with Tables By P. J. Flynn,

Foundations. By Professor Jules Gaudard, C.E,
Tr. from the French. ib°

Friction of Air in Mines. By J. J. Atkinson.
18°

Fuel. By C. William Siemens, D.C.L.; to which
is appended the Value of Artificial Fuel as
compared with Coal, by John Wormald, C.E.

E. Ca
Sto : Bridges, Tun-

By Professor

the Teeth of.

VoussoiR Arches applied to
nels, Culverts, and Don
William Cain. ii° . ..

Wheels, A Practical Treati
By Professor S. W. Robin

MISCELUANEOUS.
Graphic Method for solving Certain Algebraii

Equations. By Professor George L. Vose. 18'

Leahy's The Art of Swimming in the Eton Style
Life History Album By Francis Gallon. 4°...

Life of Faraday. Ey J. H- Gladstone. 16°

\tion of Light. By W. Spottiswoode. .

.

of Family Faculties. By Francis Gallon

Stree I's Gr, ;Di: nds of the World. 4°

NATURAL, HISTORY.
Chapters on Ants.
Colours of Flower

the British Flora

Common Frog. The.
Darwin, Charies.

'Na

By -Mary Treat. 32°

i, On the. As Illustrated in

. By Grant Allen
By St George Mivart

Memorial Notices reprinted
By Professor Huxley

SANITARY SCIENCE.

Air We Breathe, the, and Ventilation. By Pro-
fessor H. A. Mott. 16°

Bad Drains, and How to Test them. By R. H.
Reeves. 12°

DiKTY Dustbins and Sloppy Streets. By H. P.
Boulnois. 12*

Disease and Putrescent Air. Ey T. Rowan. 8°..

Drainage of Towns. By J. Phillips. 8°

DwELLlNG-HouSES 1 1 heir Sanitary Construction
and Arrangements. By Professor W. H. Cor-
field lb'

Fashion in Deformity. By William Henry Flower.

Food. The Composition, Digestibility, and Nu-
tritive Value of. By Professor Henry A.
Mott

Health, The Laws of. By W. H. Corfield. 8°..

Health-Science, A Manual of. By Andrew Wil-

By J. J. Atkin-Gases

Helicoimal Oblique Arches, Treatise on the
Theory oi the Construction of. By John L.
CuUey, C E. 18°

High Masonry Dams. By John B. McMaster,
C.E. 18°

How to draw a Straight Line : A Lecture on Link-
ages. Ey A. E. Kempe

Ice-PSaking Machines. From the French of M.
Le Doux. iS°

Kinematics ol Machinery. By Professor Ken-
nedy. Wiih an Introduction by Professor R.
H.Thurston. 18°

Linkages ; the Different Forms and Uses of Ar-
ticulated Links. By J. D. C. De Roos. 18°..

Maximum Stresses in Framed Bridges. By Pro-
fessor W.lliam Cain, C.E. 18°

Metals and their Chief Industrial Applications.
By C. R. A. Wright

Metals, The Fatigue of, under Repeated Strains.
Fro n the German of Professor Ludwig Spang-
enburgh,with a Preface by S. H Shreve, A.M.

Plate Girder Construction. By Isami Hiroi. 18°

Practical Designing of Retaining Walls. By
Arthur Jacob. A. B. t8°

Proportions of Pins used in Bridges. By Charles
Bender, C.E. 18°

EALTHY
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"LooMis system: incandescent

ELECTRIC LIGHTING,

LOW TENSION. PERFECTLY SAFE.

DYNAMOS
ABSOL UTJSLY A UT03IA TIC.

LAHIPS, SOCKETS, AND SAFETY APPLIANCES
EXCEIi ALL, OTHER SYSTEMS FOR

EFFICIENCY AND DURABILITY.
Send for Catalogue.

EUREKA ELECTRIC CO.
18 Broadway, IVevv Vork.

The preservation of one's business appointments is as essentia! to a good business man as are checl<s, vouchers, &c.

The Loomis Dynamo.

THE HULIN
DIARY CALENDAR.
This calendar is a great improvement upon any-

thing of the kind that has ever been published. We
give three times the space for memorandums of

any other, and the leaves are preserved for future
reference.
Send for full descriptive circular of this useful

article, as well as our other OfBce Specialties and
Labor-Saving devices for accountants.

Balance of our stock for 1890, REDUCED to

25c. Each
Complete with Wire Stand.

FORMER PRICE 50c. EACH

c^jng stationer and Steam Printer.JOHN S. HULIN, Mah. /'^^^

Headquarters for Fountain and Stylographic ^ %'o^ *er Files, Type Writers' Materials, Edison's Mimeo-
graph, and all Stationery Supplies, as well .. '^ J^ng Invitations and Visiting Cards Send

stamp for our Illustrated Catalogue of ua^ 'f'n^ce Specialties and Labor-Saving
Devices for Str fOi,-^xits.

J. S. HUI.IIV, 369 Broad\Vi.„, Slew York.

PHYSICAL, ELECTRICAL

AND CHEMICAL

APPARATUS
Of High Grade.

FOR SCHOOLS AHID COEEECiES.

Send for List of Catalogues.

eUEEN & CO, Philadelphia.

CHANCE FOR ALU-
To Enjoy a Cup of Perfect
Tea. A TRIAL ORDER ot ?y,
pounds of Fine Tea, either Oolong. Ja-
pan, Imperial, Gunpowder. Young Hy-
t.on, Mixed, Knfrlish Breakfast or Sun
Sun Chop, sent by mail on receipt of
82,00. Beparticularand statewhatkind
of Tfa you want. Greatest inducement
ever offtred to get orders for our cele-

Coffees and EaUinir Powder. For full particu-
THE QHEAT AMERICAN TEA CO.

31 and 33 Vesey St.. New York.

50,000 vols, of ancient and modern
rare and scarce books offered for
sale. Send for books tried to ob-
tain elsewhere without success.

American, British, German and French Books. Cat-
alogues mailed free to Bootbuyers.

C. N. CASPAR, Book Emporium 437 E. W. St., Milwaukee

BOOKS

IMPROVED OIL LIGHT

MAGIC LANTERNS.
Also Lime and Electric Light Apparatus, and

mechanical, plain, and fine colored views.

J. B. COLT & CO., Manufacturers,

No. i6 Beekman Street, New York.

MINERALS.
Cabinet Specimens and Gollections.
When in New York do not fail to visit our New

Yorls store. On account of our very large stock we
are able to keep there as well as in Philadelphia a
very fine selection of choice Mineral Specimens.
Send for Complete Catalogue, Free.
GEO. L. EKGLISH & CO.. Dealers in Minerals.

1512 Chestnut St., Philadelphia.
739 & 741 Broadway, New York.

yUST PUBLISHED.

POPULAR MANUAL OF VISIBLE SPEECH AND
VOCAL PHYSIOLOGY.

For use in Colleges and Normal Schools. Price 50 cents.
Sent free by post by

N. D. C. HODGES, 47 Lafayette Place, New York

G.

^tOneStrokg.

AN DERSON,
30 Hanover St., Boston, Mass.

Circulars free. - - Mention this paper.

At Siasconset, Nantucket Island,

36 FtlRNISHED COTTAGES.
$120 TO $275 THE SEASON.

Ocean views; surf bathing; no hot days, malaria or
mosquitoes. Circulars.

DOUBLEDAY,
39 Ann Street, New York.

ROSE POLYTECHNIC INSTITUTE,
* TERRE HAUTE, IND.-A SCHOOL OF ENGINEERING.
Well endowed, well equipped departments of Me-
chanical and Civil Engineering, Electricity, Chemis-
try, Drawing. Extensive Shops & Laboratories. Ex-
penses low. For catalogue address C.A Waldo, Lib'n

1 THIS DIAL
Consisia of a strong card-
board, 6X by 4 inches, with
movable metal hands, and is

useful for mothers of infants
to record the hour of last nurs-
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THE CHEROKEES IN PRE-COLUMBIAN TIMES.

I.

The present paper is an attempt by the writer to trace

back the history of a single Indian tribe into the prehistoric

or moiind-building' age. For this purpose tlie Cherolsees

have been selected, partly because of their isolated positiou

geographically and linguistically, and partly because the

data bearing upon the questions that arise in such an inves-

tigation are probably more complete than those relating to

any other tribe of the mound section.

Allhough the scope is thus limited, there are certain facts

relating to the mound region and the aboriginal inhabitants

thereof, considered generally, which must be taken into ac-

count in studying the history of any tribe of this region.

The history of the Western Continent is supposed to begin

with the discovery by Columbus, all that antedates that

event being considered archeeologic or prehistoric. While

this is correct in the general sense in which it is used, yet

the history of the different sections and different tribes be-

gins with the first knowledge of them obtained by Europe-

ans. The border-line, therefore, between the historic and

prehistoric eras, varies in date when referred to the different

sections and peoples. For example, history tells us nothing

of what was transpiring in the area now called Ohio for a

hundred hears after Cortez lauded in Mexico. If it be pos-

sible to ascertain this, it must be sought in the traditions of

the aborigines, the ancient monuments, and other prehistoric

data of that area.

It is well known that when the various sections of this

country were first visited by Europeans, they were found

occupied by Indian tribes; while, on the other hand, there

is no historical or other evidence, unless it be found in the

monuments, that any other race or people than the Indians

ever occupied this region. The possibility of an Irish,

Welsh, or Northmen pre-Columbian settlement is not at the

present time taken into consideration, as it has no bearing

on the subject now under discussion. These tribes all be-

longed relatively to the same state of culture, which was of

a grade inferior to that of the more advanced nations of

Mexico and Central America.

Though not recorded in written or printed tomes, these

aboriginal tribes must have had a history which ^till lived

to some extent in their traditions, languages, customs, arts,

beliefs, and relics, when the whites Srst became acquainted

with them. These languages, customs, etc , though belong-

ing to a plane much lower than that which ethnologists will

allow us to call civilized, were not the growth of a season or

a lifetime, but of centuries. If they exhibit tribal or ethnic

peculiarities, it maybe taken for granted that these pecul-

iarities attained their growth subsequent to the separation

of the stock into the tribes among which they are found. If

they are local or confined to certain geographical areas, it is

reasonable to assume that they were adopted by the tribes

after reaching these localities. For example: the peculiari-

ties of the civilization of Mexico and Central America, as

seen at the time of the discovery of these countries, must be
considered indigenous, so long as we are unable to trace

them to other sections or other peoples,— a conclusion

adopted by leading historians and antiquarians. The same
thing is true to a more limited extent in regard to the sub-

divisions of these comprehensive groups, and affords some
basis for estimating the period of occupation.

Those habits, customs, or arts common among savage

peoples, of course teach nothing in I'egard to the o.ccupants of

any special locality, except to indicate the culture status.

It is therefore to those which are' local or ethnic that we
must look for guidance in our search.

A second fact relating to the mound region generally is,

that the ancient remains found in it, though presenting va-

rious types and numerous important differences, probably

the result of different local or tribal customs, are evidently

the work of peoples in about the same stage of culture. But
to this and other general lessons taught by the monuments
there will be occasion to call attention further on.

In order to clearly understand the position of the Chero-

kees' relation to the other tribes in the mound area, we re-

fer briefly to the linguistic distribution of these tribes when
they first became known to the whites.

Stretching along the Atlantic coast from the mouth of the

St. Lawrence to Pamlico Sound, and extending westward to

the Mississippi, was the great Algonquin family, with its

numerous divisions and branches. In the midst of this

great linguistic sea, occupying most of what is now New
York, and extending westward on both sidesr iiie Lakes to

Michigan (with a closely allied and also a distant offshoot-;^

the latter the Cherokees-—in the region of Carolina), v
Huron-lroquois family, with its various branclies.

•'

'

'jarty or
the head waters of the Mississippi, and reaching westw...

far out upon the plains and southward to the Arkansas

River, was the Dakotan family. Spread over the Gulf

States was the Muskckee group. Add to these tlie vestitres

of other stocks found driven, so to speak, into the comers

here and there, and we have a condition that could not have .

been of mushroom growth, but the outcome of centuries. It

is quite probable that the family stems migrated from other

sections; but the splitting into branches and dialects took

place, in part at least, after reaching the area in which these

the
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stocks were found. One proof of this is seen in the group-

ing and geographical distribution of the comprehensive fami-

lies over the continent.

Judging by the growth of languages in Europe, although

the cases are not exactly parallel, centuries must be allowed

for this local development. It is said by those best qualified

to judge, that the shifting, changing, and tribal develop-

ment known to have taken place among the Dakotas of the

North-west alone must have required three or four centuries

in advance of the Columbian discovery. The necessary in-

ference to be drawn from this is, that the tribes, or rather

families of tribes, found inhabiting this " mound region " by

the first European explorers, had occupied substantially the

same area for hundreds of years previous thereto. Not that

there was no shifting or changing of positions by tribes, for

there can be no doubt that this occurred to a greater or less

extent, but that the families or stocks mentioned, or most of

them, were in the area included in the eastern half of the

United States and Canada (which we designate in a broad

sense the "mound region") for centuries preceding the ad-

vent of the white man.

The same method of reasoning will apply to some extent

to the growth of customs, as this must also have required

time. The result of this course of reasoning, which seems

to be justified by the facts, is to force us to one of the fol-

lowing conclusions: 1st, That the mound-builders, if a dif-

ferent race or people from the Indians, disappeared from the

mound area many centuries before the advent of the whites;

or, 2d, That there was an overlapping of the two races, that

is to say, they occupied the area jointly for some centuries;

or, 3d, That the Indians were the authors of the ancient

monuments. As it will be necessary in the course of this

investigation to discuss the question of the authorship of

some of these antiquities, the decision reached on this sub-

ject is important in this connection.

Turning now to the Cherokees, we will proceed with the

special object of this paper.

It is conceded that there is no hope of reconstructing a

systematic pre-Columbian history of any one of the tribes or

peoples of the area under consideration. The utmost that

can be expected is, by a careful and thorough correlation of

the data, to throw some light into that past which has so

long been considered as wrapped in impenetrable mystery.

It is by no means probable that as much will be accom-

plished in regard to the past of the people of this region as

has been done for Mexico and Central America, yet it is the

belief of the writer that much more is possible in this direc-

tion than has generally been supposed.

This tribe was for a long time a puzzling factor to stu-

de^« of ethnology, as they were in doubt whether to con-

^^ j~_lji abnormal offshoot from one of the well-known

.stocks or the remnant of some undetermined or ex-

\' family. It now appears, however, to be the clearly

settled opinion of linguists that the language is an offshoot

of the Huron-Iroquois stock. This is an important fact in

the study of the past, not only of this tribe, but also of the

family with which it is connected, as it necessitates looking

to the same point for the origin of both.

When the people of this tribe first became known to the

Europeans, they were located in the mountainous region in-

cluding the south east corner of what is now Tennessee, the

sout^-west portion of North Carolina, the north-west part of

South Carolina, and a strip along the northern border of

Georgia,—a section which they continued to occupy down

to a recent date, and where a remnant may still be found.

The first notice of them is found in the chronicles of De

Soto's expedition, which speak of them as the " Chelaques "

or " Achelaques," words which give more correctly the

sound of the name they gave themselves than the modern

Anglicized form "Cherokee." These early records locate

them about the head waters of the Savannah River. The

exact route of the Spanish expedition has not been satisfac-

torily determined ; nevertheless it is conceded by those best

qualified to decide, that, when De Soto encountered people

of this tribe, he was somewhere about the head waters of the

Savannah, probably in the noi'th-eastern part of Georgia.

It was in this section, presumably in western North Caro-

lina, that John Lederer encountered them during his visit

to this part of the continent in 1669-70, for there can be no

longer any reasonable doubt that he alludes to them where

he speaks of the Indians of the " Apalatian Mountains."

Their subsequent history is too well known to require fur-

ther mention here.

Their relation to the Iroquois indicates a northern rather

than a southern or south-western origin. This seems to be

confirmed by the few rays of light which tradition, the rec-

ords, and archaeology throw upon tlieir past history. Hay-

wood states, in his "Natural and Aboriginal History of

Tennessee," that they " were firmly established on the Ten-

nessee River or Hogohega (the Holston) before the year

1650, and had dominion over all the country on the east

side of the Alleghany Mountains, which includes the head

waters of the Yadkin, Catawba, Broad River, and the head

waters of the Savannah,"— a statement borne out by the fact

that as late as 1756, when the English built Fort Dobbs on

the Yadkin, not far from Salisbury, they first obtained the

privilege of doing so by treaty with Atacullaeulla, the Cher-

okee chief. The same authority states that they formerly

had temporary settlements on New River (the Upper Ka-

nawha) and on the head waters of the Holston. In De

Lisle's maps, 1700 to 1712, Cherokee villages are located on

the extreme head waters of the Holston and Clinch Rivers,

as well as on and about the mouth of the Little Tennessee.

Their traditions in regard to their migrations are some-

what confused, and, like all Indian traditions, must be taken

only with careful sifting, and where strengthened by cor-

roborative evidence or well-marked indications of being an-

cient. Yet there is a uniformity in some respects which,

independent of other evidence, would justify the assumption

that they contain a vein of truth and have some basis of

fact.

One of the most important of these is that mentioned by

John Haywood in the work above named, in which they

claim to have formerly lived in the Ohio valley, and to

have constructed the Grave Creek mound and other earth-

works in that section. This author's statement is as fol-

lows:

—

" The Cherokees had an oration in which was contained

the history of their migrations, which was lengthy." This

related "that they came from the upper part of the Ohio,

where they erected the mounds on Grave Creek, and that they

removed hither [East Tennessee] from the country where Hon-
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ticello is situated." This tradition of their migrations was,

it seems, preserved and handed down by their official ora-

tors, who repeated it annually in public at the national fes-

tival of the green-corn dance. Haywood adds, "It is now
nearly forgotten ;

" and Dr. D. G. Brinton informs us, in

" The Lenape and their Legends," that he has endeavored

in vain to recover some fragments of it from the present

residents of the Cherokee nation.

Haywood asserts, probably from original statements made

to him, that " before the year 1690 the Cherokees, who were

once settled upon the Appomattox River in the neighbor-

hood of Monticello, left their formei' abodes, and came to

the West. The Powhatans are said by their descendants to

have once been a part of this nation. The probability is that

a migration took place about or soon after the year 1632,

when the Virginians suddenly and unexpectedly fell upon

the Indians, killing all they could find, cutting up and de-

stroying their crops, and causing great numbers to perish by

famine. They came to New River and made a temporary

settlement, and also on the head of the Holston."

It is obvious that in this passage the author has given his

conclusion based on the "oration" mentioned, connecting

with it the historical event of the sudden onslaught by the

Virginia settlers upon the Indians, in 1632. That his deduc-

tion in this respect is erroneous if intended to apply to the

whole tribe, is apparent from the following facts: first, be-

cause it is evident that a portion, at least, of the tribe was

located in their historic seat, in and about East Tennessee

and western North Carolina, when De Soto passed through

the northern part of Georgia in 1540, as it is admitted that

the " Chelaques "or " Achelaques " mentioned by the chron-

iclers of his expedition were Cherokees; second, because

John Lederer, who visited this region in 1669-70, speaking

of the Indians of the "Apalatian Mountains,"—doubtless the

Cherokees, as he was at that time somewhere in western

North Carolina,—says, in his "Discoveries," "The Indians

of these parts are none of those which the English removed

from Virginia, but were driven by an enemy from the north-

west and invited to fix here by an oracle, as they pretend,

above four hundred years ago; " third, from what is shown

by the archseologic evidence which will be introduced fur-

ther on.

The language of Lederer indicates that he had heard sub-

stantially the same tradition as that of which Haywood
speaks. An important addition, however, is the supposed

date of this migration, which this author says was "above

four hundred years " preceding the date at which he writes

(1671-72), which would place it in the latter part of the thir-

teenth century. The tradition as given by Haywood brings

them from the valley of the Upper Ohio; that by Lederer,

from the north west,—a close agreement as to the direction

of their former home.

It is doubtful whether any importance is to be attached to

Haywood's statenient that there was formerly a settlement

in the vicinity of Monticello, Va. It is possible, that, dur-

ing the migration toward the south-east, a party or clan

broke off from the main body of the tribe, and settled in that

region, where they remained until the general attack by the

whites in the early part of the seventeenth century. Mr.

Royce, in his paper on the "Cherokee Nation of Indians,"

in the "Fifth Annual Report of the Bureau of Ethnology,"

gives a tradition preserved among the Mohicans (or Stock-

bridges) which he suggests may have some bearing on this

question. It is that " many thousand moons ago, before the

white men came over the great water, the Delawares dwelt

along the banks of the river that bears their name. They
had enjoyed a long era of peace and prosperity, when the

Cherokees, Nanticokes, and some other nation whose name
had been forgotten, envying their condition, came from the

south with a great army, and made war upon them. They
vanquished the Delawares, and drove them to an island in

the river. The latter sent for assistance to the Mohicans,

who promptly came to their relief, and the invaders were in

turn defeated with great slaughter, and put to flight. They

sued for peace, and it was granted on condition that they

should return home and never again make war on the Dela-

wares or their allies. These terms were agreed to, and the

Cherokees and Nanticokes ever remained faithful to the con-

ditions of the treaty."

Passing over the improbability that a marauding party

forced to fly would stop and sue for peace, the tradition

may, after all, have some basis of fact, as there is nothing

improbable in the supposition that a band of Cherokees went

north from the banks of the Holston or Kanawha as far as

the Delaware on a war expedition.

What is supposed to be the earliest notice of this tribe

through the settlers of Virginia is that given by the historian

Burke. According to this author, Sir William Berkely,

governor of that State, sent out in 1667 an expedition con-

sisting of fourteen whites and an equal number of friendly

Indians, under command of Capt. Henry Blatt, to explore

the mountainous region to the west. After seven days'

travel from their point of departure at Appomattox, they

reached the foot of the mountains. The first ridge they

crossed is described as being neither very high nor steep;

but the succeeding ones, according to their statement,

" seemed to touch the clouds," and were so steep that an

average day's march while passing over them did not exceed

three miles. After passing beyond the mountains they came

into a level region, through which a stream flowed in a

westward course. Following this for a few days, they

reached some old fields and recently deserted Indian cabins.

Beyond this point their Indian guides refused to proceed,

alleging that not far away dwelt a powerful tribe that never

suffered sti-angers who discovered their towns to return

alive: consequently the party was forced to return. It is

believed by some authorities that the powerful nation alluded

to in the narrative of this expedition was the Cherokees.

It is probable that the point reached was what is now
Floyd or Montgomery County, and that the Indians so much
dreaded were located on New River or the extreme head

waters of the Holston.

Another tradition related by Haywood is that one party or

band of the tribe came to their mountain home from the

neighborhood of Charleston, S.C., and settled south of the

Little Tennessee, near what is now the Georgia line. The

people of this branch called themselves "Ketawanga," and

came last into the country.

Another tradition is, that when they first came into this

region they found it uninhabited with the exception of a

Creek settlement on the Hiawassee River. Ramsey, upon

what authority is not known, says this was a Uchee settlement.
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It is appareDt that all these traditions, except that relating

to a clan from the neighborhood of Charleston, point to

some northern locality as the former home of the tribe, and

that in this respect they correspond with the linguistic indi-

cations. But these do not exhaust the evidence bearing on

this question, as there is a tradition of another nation, and

in this case one of the best known and most reliable of all

Indian traditions, which agrees with the others in this

respect. This is the Delaware legend regarding their ances-

tral home and migrations. The earliest writer who gives a

detailed statement of it is the Eev. Charles Beatty, who vis-

ited the Delaware settlements in Ohio in 1767. According

to this authority, "of old time their people were divided by

a river, nine parts of ten passing over the river and one part

remaining behind ; that they knew not, for certainty, how
they came to this continent; but account thus for their first

coming into these parts where they are now settled; that a

king of their nation, where they formerly lived, far to the

west, left his kingdom to his two sons; that the one son

making war upon the other, the latter thereupon determined

to depart and seek some new habitation; that accordingly he

sat out accompanied by a number of his people and that,

after wandering to and fro for the space of forty years, they

at length came to Delaware River where they settled three

hundred and seventy years ago. The way ihey keep an

account of this is by putting a black bead of wampum every

year on a belt they keep for that purpose."

The reason for mentioning this brief notice of the tradi-

tion, rather than relying entirely on the fuller account given

below, is that it mentions a date purporting to be derived

from the Indians.

The ti-adition as given by Heckwelder, who heard it from

the Delawares themselves, and had the advantage of their

interpretation and comments, is as follows:

—

"The Lenni Lenape (according to the tradition handed

down to them by their ancestors) resided many hundred

years ago in a very distant country in the western part of the

American continent. For some reason which I do not find

accounted for, they determined on migrating to the east-

ward, and accordingly set out together in a body. After a

very long journey and many nights' encampment by the

way, they at length arrived on the Namaesi-Sipu, where

they fell in with the Mengwe, who had likewise emigrated

from a distant country and had struck upon this river some-

what higher up. Their object was the same with that of the

Delawares: they were proceeding on to the eastward until

they should find a country that pleased them. The spies

which the Lenape had sent forward for the purpose of rec-

onnoitring, had, long before their arrival, discovered that

the country east of the Mississippi was inhabited by a very

powerful nation, who had many large towns built on the

great rivers flowing through their land. Those people (as I

was told) called themselves Talligew or Tallegewi. . . .

Many wonderful things are told of this famous people.

They are said to have been remarkably tall and stout; and

there is a tradition that there were giants among them, people

of a much larger size than the tallest of the Lenape. It is re-

lated that they had built to themselves regular fortifications

or intrenchments, from whence they would sally out, but

were generally repulsed. I have seen many of the fortifica-

tions said to have been built by them, two of which in par-

ticular were remarkable. One of them was near the mouth
of the River Huron, which empties itself into the Lake St.

Clair on the north side of that lake, at the distance of about

twenty miles north-east of Detroit. This spot of gi'ound was,

in the year 1776, owned and occupied by a Mr. Tucker.

The other works, properly intrenchments, being walls or

banks of earth regularly thrown up, with a deep ditch on
the outside, were on the Huron River, east of the Sandusky,

about six or eight miles from Lake Erie. Outside of the

gateway of each of these two intrenchments, which lay

within a mile of each other, were a number of large flat

mounds, in which, the Indian pilot said, were buried hun-

dreds of the slain Tallegwi whom I shall hereafter, with

Col. Gibson, call Allegewi. Of these intrenchments, Mr.

Abraham Steiner, who was with me at the time when I

saw them, gave a very accurate description, which was pub-

lished at Philadelphia in 1789 or 1790, in some periodica]

work the name of which I cannot at present remember.
" When the Lenape arrived on the banks of the Missis-

sippi, they sent a message to the Alligewi to request permis-

sion to settle themselves in their neighborhood. This was

refused them, but they obtained leave to pass through the

coutitry and seek a settlement farther to the eastward. They

accordingly began to cross the Namaesi-Sipu, when the Al-

legewi, seeing that their numbers were sovery great, and in

fact they consisted of many thousands, made a furious at-

tack upon those who had crossed, threatening them all with

destruction if they dared to persist in coming over to their

side of the river. Fired at the treachery of these people

and the great loss of men they had sustained, and, besides,

not being prepared for a conflict, t^e Lenape consulted on

what was to be done,—whether to retreat in the best man-

ner they could, or to try their strength and let the enemy

see that they were not cowards, but men, and too high-

minded to suffer themselves to be driven ofl: before they had

made a trial of their strength and were convinced that the

enemy was too powerful for them. The Mengwe, who had

hitherto been satisfied with being spectators from a distance,

ofi'ered to join them on condition that after conquering the

country they should be entitled to share it with them.

Their proposal was accepted, and the resolution was taken

by the two nations to conquer or die.

" Having thus united their forces, the Lenape and Meng-

we declared war against the Alligewi, and great battles

were fought, in which many warriors fell on both sides.

The enemy fortified their large towns and erected fortifica-

tions, especially on large rivers or near lakes, where they

were successfully attacked and sometimes stormed by the

allies. An engagement took place in which hundreds fell,

who were afterwards buried in holes, or laid together in

heaps and covered over with earth. No quarter was given,

so that the Allegewi at last, finding that their destruction .

was inevitable if they persisted in their obstinacy, abandoned

the country to the conquerors, and fled down the Mississippi

River, from whence they never returned.

"The war which was carried on with this nation lasted

many years, during which the Lenape lost a great number

of their warriors, while the Mengwe would always hang

back in the rear, leaving them to face the enemy. In the

end the conquerors divided the country between themselves.

The Mengwe made choice of the lands in the vicinity of the
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Oreat Lakes and on their tributary streams, and the Lenape

took possession of the country to the south. For a long

period of time, some say many hundred years, the two

nations resided peacefully in this country, and increased

very fast. Some of their most enterprising huntsmen and

•warriors crossed the great swamps, and, falling on streams

Tunning to the eastw^ard, followed them down to the great

bay river (meaning the Susquehanna, which they call the

great bay river from where the west branch falls into the

main stream), thence into the bay itself, which we call

•Chesapeake. As they pursued their travels partly by land

and partly by water, sometimes near and at other times on

the great salt-water lake, as they call the sea, they discov-

ered the great river which we call the Delaware."

If this tradition has any foundation in fact (and it certainly

seems to have), there must have been a people to whom the

name " Tallegwi " was applied, for on this a large portion of

it hangs. Who were they ? Is it possible to trace them to

any tribe of modern times ? The supposition of Col. Gribson

mentioned by Heckwelder, that the name survives in " Alle-

ghany," applied to the chief river and mountains of western

Pennsylvania, is not generally accepted by linguists of the

present day. Heckwelder was of opinion that " Talligewi"

was a word foreign to the Algonquin, which was simply

adopted by the Delawares. Dr. Briuton says, "It is not

necessarily connected with Alleghany, which may be pure

Algonquin. He (Heckwelder) says, 'Those people called

themselves Talligeu or Talligewi.' The accent as he gives

it, 'Talligewi,' shows that the word is Tallike, with the sub-

stantive verb termination, so that Talligewi means ' He is a

Tal like ' or ' It is of (belongs to) the Tallike '" ( " The Lenape

and their Legends," p. 320).

Heckwelder's account, no doubt colored to some extent by

his own interpretation, varies slightly from the tradition as

given in the " Walam Olum." He interprets Namaesi-Sipu

Tjy "Mississippi" because of his opinion that the migration

w^as from the west. It is more probable that Mr. Hale is

correct in assuming that it was some portion of the great

river of the north (the St. Lawrence) which connects

together and forms the outlet for the Great Lakes, possibly

that portion which connects Lake Huron with Lake Erie.

If this supposition be accepted, it would lead to the inference

that the Talamatan—the people who joined the Delawares in

their war with the Tallegwi—were Hurons or Huron-

Iroquois previous to separation. Mr. Hale's views on this

^juestion are expressed in the American Antiquarian,

April, 1883, as follows:

—

"The country from which the Lenape migrated was

Shinake, the 'land of fir-trees;' not in the west, but in the

-far north,—evidently the woody region north of Lake Su-

perior. The people who joined them in the war against the

Allighewi (or Tallegwi, as they are called in this record)

were the Talamatan, a name meaning ' not of themselves,'

whom Mr. Squier identifies with the Hurons, and no doubt

correctly, if we understand by this name the Huron-

Iroquois people as they existed before their separation. The
river which they crossed was the Messeesipe, the ' Great

River ' beyond which the Tallegwi viere found ' possessing

the east.' That this river is not the Mississippi is evident

from the fact that the works of the mound-builders extended

far to the westward of the latter river, and would have been

encountered by the invading nationsif they had approached

it from the west long before they had arrived at its banks.

The great river was apparently the Upper St Lawrence,

and most probably that portion of it which flows from Lake

Huron to Lake Erie, and which is commonly known as the

Detroit River. Near this river—according to Heckwelder,

at a point west of Lake St. Clair, and also at another place

just south of Lake Erie—some desperate conflict took place.

Hundreds of slain Tallegwi, as he was told, were buried

under mounds in that vicinity. This precisely accords with

Cusick's statement that ' the people of the great Southern

Empire had already penetrated to Lake Erie ' at the time the

war began. Of course, in coming to the Detroit River from

the region north of Lake Superior, the Algonquins would be

advancing from the west to the east. . . . The passage

already quoted from Cusick's narrative informs us that the

contest lasted perhaps one hundred years. In close agree-

ment with this statement, the Delaware record makes it en-

dure during the term of four head chiefs, who in succession

XJresided in the Lenape councils.

The passages of the Delaware record which refer to the

Tallegwi, as translated by Dr. Brinton, are as follows:

—

" They (the Lenape) separated at Fish River (Nemassipi, sometimes

written Mistissippi) ; the lazy ones remained there.

Cabin-man was chief; the Tallegwi possessed the east.

Strong-Friend was chief; he desired the eastern land.

Some passed on east ; the Talega ruler killed some of them.

All say in unison, ' War, war !

'

The Talamatin, friends from the north, come and all go together.

The Sharp-one was chief; he was the pipe-bearer beyond the river.

They rejoiced greatly that they should fight and slay the Talega

towns.

The Stirrer was chief ; the Talega towns were too strong.

The Fire-builder was chief; they all gave to him many towns.

The Breaker-in-pieces was chief; all the Talega go south.

He-has-pleasure was chief; all the people rejoice.

They stay south of the lakes ; the Talamatin friends north of the

lakes."

Further on, and referring to a later period, are the follow-

ing verses :

—

.

" 14. The Bich-Down-Eiver-Man was chief, at Talega River.

18. Snow-hunter was chief; he went to the north land.

19. Look-about was chief; he went to the Talega, mountains.

30. Eafit-Villager was chief; he was east of Talega.

40. At this time whites came on the eastern sea.

43. Well-Praised was chief; he fought at the south.

43. He fought in the land of the Talega and Koweta.

45. White-Horn was chief; he went to the Talega,

46. To the Hilini, to the Shawnees, to the Kauawhas."

The reasons for identifying the Tallegwi or Talega of this

tradition with the Cherokees, which will be more fully re-

ferred to hereafter, are briefly as follows: 1st, The very

close agreement in sound between Tsalake, the name the

Cherokees gave themselves, and Tallegwi or Talega as given

in the tradition; 2d, The fact that the traditions of the

Cherokees refer to the region of the Upper Ohio as their

former home; 3d, The statement of Bishop Ettwein that the

last of the Cherokees were driven from the Upper Ohio

about the year 1700 (see Brinton's " Lenape and their Le-

gends," p. 18); 4th, The testimony of the mounds; and.
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5tli, The apparent identification of the two peoples in the

Walam Olum itself in verses 42 and 43, Part V., where it

states that

" Well-Praised was chief; he fought at the south.

He fought in the land of the Talega and Koweta."

As this part of the record refers to a much later period

than that heretofore quoted, a date subsequent to the appear-

ance of the whites on the continent (verse 40, Part V.),

there can be no doubt that it alludes to the Tallegwi in their

southern home, to which, as slated in verse 59, Part IV.,

they had been driven. This supposition is apparently con-

firmed by the fact that it connects with them the Koweta, or

Creeks. This, together with the statement that the fighting

was at the south, would seem to imply that they were then

in their mountain home or historic seat. It is probable, as

will be shown hereafter, that where it is stated, in verses 19

and 30, that

'
' Look-About was chief ; he went to the Talega mountains

;

East-Villager was chief ; he was east of Talega, '

'

their position in the Kanawha valley is referred to, where

tlie evidence indicates that they halted for some time on their

wiy south. Cyrus Thomas.

KILIMA-NJARO.

De. Hans Meyer, at a meeting of the Royal Geographical

Society, London, on April 12, read a paper on his journey to the

summit of Kilima-Njaro. As reported in Nature, after giving

a short account of his expedition in 1887, and the discourage-

ments to which he had been subjected on two subsequent

efforts to carry out his programme. Dr. Meyer went on to say,

that, while the main portion of the caravan encamped in

Marangu, he ascended with Herr Purtscheller and eight picked

men through the primeval forest to a stream beyond, where he

had encamped in the year 1887, at an altitude of 9,200 feet.

There their large tent was pitched, straw huts were built for

the men, and firewood collected. Accompanied by four men,

they travelled for two more days up the broad, grassy, southern

slones of Kilima-Njaro to the fields of rapilli on the plateau

between Kibo and Mawenzi, and found there to the south-east

of Kibo, under the protection afforded by some blocks of lava,

a spot, at an altitude of 14,270 feet, well suited for the erec-

tion of their small tent. As soon as the instruments and

apparatus had been placed under cover, three of the men
returned to the camp on the edge of the forest; and only one,

a Pangani negro, Mwini Amani by name, remained to share

uncomplainingly their sixteen-days' sojourn on the cold and

barren heights. "With regard to their maintenance, it had been

arranged that every third day four men should come up with

provisions from the lower camp in Marangu to the central

station on the edge of the forest, and that two of the men
stationed there should thence convey the necessary food to tbem

in the upper camp, returning immediately afterwards to their

respective starting-places; and this, accordingly, was done.

Firewood was supplied by the roots of the low bushes still

growing there in a few localities, and their negro fetched a

daily supply of water from a spring rising below the camp.

In that manner they were enabled, as if from an Alpine Club

hut, to carry out a settled programme in the ascent and sur-

veving of the upper heights of Kilima-Njaro. The ice-crowned

Kibo towered up steeply another 5,000 feet to the west of

their camp, itself at an altitude of 14,300 feet. On Oct. 3

they undertook their first ascent. The previous day they had

resolved to make the first attempt, not in the direction chosen

by him in 1887, but up a large rib of lava which jutted out to

the south-east, and formed the southern boundary of the deep-

est of the eroded ravines on that side of the mountain.

Their plan of operations, which they succeeded in carrying

out, was to climb this lava-ridge to the snow-line, to begin from

its uppermost tongue the scramble over the mantle of ice, and

endeavor to reach by the shortest way the peak to the south of

the mountain, which appeared to be the highest point. It was
not till half-past seven o'clock that they reached the crown of

that rib of lava which had been their goal from the very first,

and, panting for breath, they began to pick their way over the

bowlders and debris covering the steep incline of the ridge.

Every ten minutes they had to pause for a few moments to

give their lungs and beating hearts a short breathing space;

for they had now for some time been above the height of Mont
Blanc, and the increasing rarefaction of the atmosphere was
making itself gradually felt. At an altitude of 17,220 feet

they rested for half an hour. Apparently they had attained an

elevation superior to the highest point of Mawenzi, which the

rays of the morning sun were painting a ruddy brown. Below

them, like so many mole-heaps, lay the hillocks rising from

the middle of the saddle. A few roseate cumulus-clouds floated

far over the plain, reflecting the reddish-brown laterite soil of

the steppe; the lowlands, however, were but dimly visible

through the haze of rising vapor. The ice-cap of Kibo was
gleaming above tlieir heads, appearing to be almost within

reach. Shortly before ten o'clock they stood at its base, at an

elevation of 18,270 feet above sea-level. At that point the

face of the ice did not ascend, hut almost immediately after-

wards it rose at an angle of thirty -five degrees: so that, with-

out ice-axes, it would have been absolutely impracticable.

The work of cutting steps in the ice began about half-past

ten. Slowly they progressed by the aid of the alpine rope, the

brittle and slippery ice necessitating every precaution. They

made their way across the crevices of one of the glaciers that;

projected downwards into the valley which they had traversed

in the early morning, and took a rest under the shadow of an

extremely steep protuberance of the ice- wall at an altitude of

19,000 feet. On recommencing the ascent, the difficulty of

breathing became so pronounced that every fifty paces they had

to halt for a few seconds, bending their bodies forward, and

gasping for breath. The oxygen of the air amounted there, at

an elevation of 19,000 feet, to only 40 per cent, and the

humidity to 15 per cent, of what it was at sea-level. No
wonder that their lungs had such hard work to do. The surface

of the ice became increasingly coiToded. More and more it took

the form which Giissfeldf, speaking of Aconcagua in Chili,

called nieve penitente. Honeycombed to a depth of over six

feet in the form of rills, teeth, fissures, and pinnacles, the ice-

field presented the foot of the mountaineer with difficulties akin

to that of a "Karrenfeld." They frequently broke through as

far as their breasts, causing their strength to diminish with

alarming rapidity. And still the highest ridge of ice appeared

to be as distant as ever. At last, about two o'clock, after

eleven hours' climb, they drew near the summit of the ridge. A
few more hasty steps in the most eager anticipation, and then

the secret of Kibo lay unveiled before them. Taking in the

whole of Upper Kibo, the precipitous walls of a gigantic-

crater yawned beneath them. The first glance told that the

most lofty elevation of Kibo lay to their left, on the southern

brim of the crater, and consisted of three pinnacles of rock

rising a few feet above the southern slopes of the mantle of ice.

They first reached the summit on Oct, 6, after passing the night

below the limits of the ice, in a spot sheltered by overhanging,

rocks, at an altitude of 15,160 feet,—an elevation corresponding,

to that of the summit of Monte Eosa. Wrapped up in their

skin bags, they sustained with tolerable comfort even the

minimum temperature of 12° F,, experienced during the night,

and were enabled, about three o'clock on the morning of Oct, 6,,

to start with fresh energy on their difficult enterprise of climb-

ing the summit; and this time Njaro, the spirit of the ice-

crowned mountain, was gracious to them : they reached their

goal. At a quarter to nine they were already standing on the

upper edge of the crater, at the spot from which they had

retraced their steps on Oct, 3, Their further progress from

this point to the southern brim of the crater, although not easy,

did not present any extraordinary difficulty. An hour and a
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half's further ascent brought them to the foot of the three

highest pinnacles, which they calmly and systematically

climbed one after another. Although the state of the atmos-

phere and the physical strain of exertion remained the same

as on the previous ascent, yet this time they felt far less

exhausted because their condition morally was so much more

favorable. The central pinnacle reached a height of about

19,700 feet, overtopping the others by 50 to 60 feet. Dr.

Meyer was the first to tread, at half-past ten in the morning,

the culminating peak. He planted a small German flag, which

he had brought with him in his knapsack, upon the rugged

lava summit, and christened that— the loftiest spot in Africa

—

"Kaiser Wilhelm's Peak." After having completed the

necessary measurements, the travellers were free to devote their

attention to the crater of Kibo, of which an especially fine

view was obtainable from Kaiser Wilhelm's Peak. The

diameter of the crater measured about 6,500 feet, and it sank

down some 600 feet in depth. In the southern portion the

walls of lava were either of an ash-gray or reddish-brown

color, and were entirely free from ice, descending almost

perpendicularly to the base of the crater ; and in its northern

half, the ice sloped downwards from the upper brim of the

crater in terraces, forming blue and white galleries of varying

steepness. A rounded cone of eruption, composed of brown
ashes and lava, rose in the northern portion of the crater to a

height of about 500 feet, which was partly covered by the more
than usually thick sheet of ice extending from the northern

brim of the crater. The large crater opened westwards in a

wide cleft, through which the melting water ran off, and the

ice lying upon the western part of the crater and the inner

walls issued in the form of a glacier. "What a wonderful con-

trast between this icy stream and the former fiery incandescence

of its bed! And above all this there reigned the absolute

silence of inanimate nature, forming in its majestic simplicity

a scene of the most impressive grandeur. An indelible impres-

sion was created in the mind of the traveller to whom it had
once been granted to gaze upon a scene like that, and all the

more when no human eye had previously beheld it. And cer-

tainly, as they sat that evening in their little tent, which they

finally reached at nightfall, after a most arduous return march
through the driving mist, and carried their thoughts back to

the expeditions of 1887 and 1888, they would indeed have
changed places with no one. After giving further details of

the expedition, Dr. Meyer said that- on Oct. 30 they sorrow-

fully bade farewell to Kilima-Njaro, the most beautiful and
interesting, as well as the grandest, region in the Dark
Continent.

NOTES AND NEWS.
There are said to be at least a hundred thousand acres of

phosphate rook scattered through the western part of the State of

Florida. The deposits average ten feet in depth, and are rich in

phosphate of lime.

— The new government dry-dock at the Brooklyn Navy Yard,

which has been in process of construction a little more than two
years, was formally opened on the 10th instant, the double-turret

monitor "Puritan" being the first vessel docked. The dock is 530

feet long, with an extreme width of 130 feet 4 inches, and a depth

of 32 feet 8 inches. The depth of water over the gate-sill at the

entrance is 25 feet 6 inches at high water. The pumps have a

capacity of 80,000 gallons per minute, and can empty the dock,

when no vessel is in it, in an hour and a half.

— Summer courses for 1890 at Harvard University in the follow-

ing-named subjects will be given : four courses in chemistry (viz.,

general eleaientary chemistry, qualitative analysis, quantitative

analysis, and organic chemistry), a course in botany, two courses

in. physics (viz., elementary physics and a higher course in experi-

mental physics), two courses in geology (viz., an elementary

course given in Cambridge, and an advanced course given in the

field in New Y^ork, Connecticut, and Massachusetts), three courses

in French, two courses in German, two courses in field engineer-

ing (viz., topographical and railroad surveying), a course in physi-

cal training, courses in the Medical School. These courses are

chiefly clinical, and are designed for graduates and advanced
students. For information concerning aU courses, except those

in the Medical School, address the secretary of Harvard Univer-

sity, Cambridge, Mass. For information concerning the courses

in the Medical School, address the secretary of the Harvard Medi-

cal School, Boston, Mass.

— The "Princess Louise," which arrived at Victoria, B.C.,

from Skidegate and way ports, on the evening of April 24, brought
news that on Feb. 24 an earthquake shock was felt on all the

islands around Skidegate, especially on the west coast of Queen
Charlotte Islands, where a few old shanties were levelled to the

ground. The totem-poles of the Indians shook like leaves, and in

some places the earth was cracked. The shock lasted for about

thirty seconds, during which time the Indians were wild with

fright. A number of them ran to the church and crowded in.

Since that time there have been about twenty different shocks, the

last one being on the 12th of April, although none were near as

severe as the first. A very slight shock was felt in the Skeena.

—State Geologist Winslow of Missouri made a report, May 6, to

Gov. Francis, of the operations of his bureau during the month of

April. During the month the work of the survey progressed

most favorably, not having been interrupted by the variable con-

ditions of weather which caused serious hinderance during the

month of March. Excellent progress has been made in the de-

tailed mapping of the coal fields, so that now an area of over two
hundred square miles has been covered, and is ready to be plotted

on the linal sheet. Field-work in connection with the investiga-

tion of the zinc and lead deposits was suspended early in April,

and since that time Mr. Jenny and his assistant have been busy

preparing a report of their operations and results, which will be

published in a forthcoming bulletin. Early in April the investi-

gation of the clay deposits in the vicinity of St Louis was begun,

and a reconnaissance of the area including these deposits is com-

pleted, and some samples are collected. Work in Iron and other

south-eastern counties was interrupted in the early part of the

month, but since then has been prosecuted continuously, and

much has been accomplished in the systematic mapping of this

section of the State. The examination of the mineral waters of

the State has also made considerable advance. Springs have been

visited in Henry, St. Clair, Benton, and Johnson Counties, and

samples of water for analysis have been collected from a dozen

different localities. During the month, Bulletin No. 1, the first

publication of the survey, has been prepared, published, and dis-

tributed, nearly fifteen hundred copies having been sent out to

people in the State and elsewhere. Cases for the State cabinet

have been put up in one of the i-ooms of the survey, and are now
nearly in a condition to receive specimens. The collections of the

survey already include over eight hundred specimens. Some of

these have been prepared, and will be labelled for exhibit in

these cases.

— Mrs. Isabel Mallon has been added to the editorial staff of

The Ladies' Home Journal of Philadelphia. Her new position

makes her the best-paid fashion-writer in the country.

— Three cash prizes, of fifty, thirty, and twenty dollars respec-

tively, are offered by Public Opinion, the eclectic weekly maga-

zine of Washington, D.C., for the three best essays, not exceeding

two thousand words, on the subject "The Study of Current

Topics as a Feature of School, Academic, and College Education.'

The papers must reach Public Opinion prior to June 15, and the

award will be made by a committee of three well-known educa-

tors, to be selected and announced before the close of the compe-

tition. The prize essays will be published over the signatures o

the writers July 5. Particulars of the contest may be had by

addressing the editor of Public Opinion.

— Bulletin No. 1 of the Missom-i Geological Survey, just issued,

contains a report of the State geologist, Arthur Winslow. and

an article by him on "The Coal-Beds of Lafayette County;" "The

Building Stones and Clays of Iron, St. Francois, and Madison

Counties," by G. E. Ladd; "The Mineral Waters of Saline

County," by A. E. Woodward; and "A Preliminary Catalogue of

the Fossils occurring in Missouri," by G. Hambach. This bulle-

tin is the first of a series to be issued at intervals.
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MENTAL SCIENCE.

Motor Expression of Ideas.'

A GREAT deal of study has lately been given to the phenomena
of automatism in their various and perplexing forms. There has
been accumulated a large number of the extreme cases in which
persons write down quite elaborate sentences and are unconscious
of doing so, and the view has been advanced that we have here
the minute beginnings out of which develop these peculiar cases
of the separation of personality into two or more egos. It is, how-
ever, the study of the more normal cases, in which the psycho-
logical factors are more easily analyzed, that seems to be promising
of interesting and practical results. The typical experiment
consists in fixing the attention of the subject in one direction,

placing in his hand a pencil, and observing what will result if the
hand holding the pencil be tempted to move. With some subjects
there results a very clearly written word or words reflecting what
was uppermost in their thoughts. The subject is often as sur-

prised as any one, having no consciousness of what he had done.
M. Gley, who has tried the experiment with a number of persons,
offers the suggestion that this motor automatism may be a part of
a general mental tendency. It is well known that some persons
do their mental representation by visual pictures, others mainly
by sounds, and a third variety by motor images. The last class

"would be represented by those "who gesticulate as they speak, who
think aloud as it were, who talk to themselves, and, in short, to

' BuUetino de la S ciete de Psychologie Physiologique, 1889.

whom thinking is action. It is likely that with such persons
thought expresses itself in action more easily than in others, and
hence this auionalic writing becomes related to a better under-
stood class of phenomena. The suggestion is capable of an ex-
perimental verifieation, and well deserves it.

A New Use of Auto-Suggestion.'

The acting-out of a suggestion imposed upon an hypnotic sub-

ject by the hypnotizer has been compared to the self-imposing of

a task or a vow. In both cases there is more or less possibility of

the suggestion failing to be enacted, depending largely on the

opposition to the normal habits and powers of the individual that

the suggestion arouses. This power is very different in different

persons, and we have a good illustration of it in the relative diffi-

culty different persons have of suggesting themselves to sleep at

night. It is si.niilarly possible to train a good hypnotic subject to

put himself to sleep either by imagining that the operator were
doing it or by observing a certain ceremony, and so on. A large

part of the wonderful cures so constantly brought before the pub-
lic may be viewed as instances of auto-suggestion. Dr. Burot has
shown thit this power may be utilized in oases of crime hypnoti-

cally sugocested. A patient v/ishing to be hypnotized oftener than
he could be attended to. was taught to hypnotize himself, and
with good success. The suggestion was given to him to commit
a theft, which he promptly did. Upon awakening, he forgot all

about it. and it was impossible to get him to acknowledge the

deed. He was then told to hypnotize himself for the purpose of

recalling the circumstances of the case. He awoke, and volun-

tarily told the whole story just as it happened. The same experi-

ment was successfully made upon other subjects; and the conclu-

sion drawn by Dr. Burot is, that auto-suggestion offers a safe and
useful method of discovering the hypnotic origin of a crime.

An Interesting Case of Brain Localization.'

There is in Paris a mutual autopsy society, each member of

which pledges his body to be dissected after his deal'h by the rest.

Special attention is given to the brain, and the society is composed
of well known scientists. In this way M. Manouvrier made a
careful study of the brain of M. Adolphe Bertillon, and in a

supplementary note calls attention to a few peculiarities of special

interest. It appears that M. Bertillon was deaf in the left ear,

and had been so from infancy. The sense of hearing having been

localized in the first temporal convolution, this part of the brain

on both sides was examined to see whether there was any differ-

ence in the development of the two halves of the brain. It was
found that while on the left side this convolution was well devel-

oped, with a number of slight ridges and furrows in it, on the

right side it was smaller and without these characteristics (the

centre for each ear is located in the opposite hemisphere of the

brain). While, of course, a single observation of this kind is far

from conclusive, yet the method is one promising to corroborate

generalizations otherwise reached, and to suggest and explain

peculiarities based upon the individual capabilities.

Visualized Sounds.

A correspondent of Nature sends an interesting account of

association of visual images with the sounds of musical instru-

ments. '

' The sound of an oboe brings before me a white pyramid
or obelisk, running into a sharp point; the point becoming more
acute if the note is acute, blunter if it is grave. The obelisk ap-

pears to be sharply defined and solid if the note is loud, and vague

and vaporous if it is faint. All the notes of the 'cello, the

high notes of the bassoon, trumpet, and trombone, and the low
notes of the clarinet and viola, make me see a flat undulating

ribbon of strong white fibres. The tone of the horn brings before

me a succession of white circles of regularly gradated sizes, over-

lapping one another. These circles and the ribbon float past me
horizontally, but the point of the obelisk seems to come to me."

The. writer adds, that, though she has been accustomed to hearing

music all her life, these effects have been noticed only for five

years, in which time they have become more frequent and clearer.

If she is familiar with the score of a piece, these visualizations seem
to slightly precede the actual sounds. The images are distinctly
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seen floating about half wray between the seer and the orchestra.

While the explanation of these peculiar associations is as yet very

defective, the possibility of their anticipating the sounds and their

comparatively recent growth, are interesting features of his case,

from which a possible explanation might proceed.

Physical and Mental Powers.

A number of physical measurements have been made upon

^,134 Cambridge students within the past few years, and Dr. Venn
has tabulated tliese for the purpose of comparing mental with

jjhysical faculty. The measurements taken were the distance at

which •' diamond" type could be read ; the maximum pull exerted,

as in the act of stretching a bow; the maximum squeeze of each

hand ; the heid volume, which is the product of the extreme

length, by the extreme breadth, by the height above a given plane;

the lung capacity; and the height and weight. The men were

further classihed according to scholarship in three grades. A, B,

and C, and the averages of all the measurements were separately

tabulated for the three grades. As comparatively large and

homogeneous groups are dealt with, any correlation of superior

physical with superior mental capacity should be evident. The

tables, however, show that there is no practical difference in any

of the physical averages between the three grades, except in one

respect, the strength of pull. Here the lowest grade has the

largest average, while the highest grade has the lowest. Dr. Venn
interprets this to mean that each grade of students has about the

same general physical development, but that strength of pull is

something that results from special devotion to athletic sports,

and that it is the men who do not devote themselves so assiduously

to scholarship who have most time and inclination to develop this

side of their physical culture. One other distinction is also note-

worthy : it is that the head volume of the first grade in scholar-

ship is greater than in the lowest gi^de. The difference amounts
to about one seventh of the size of the head. How important this

fact may be must be deiermined by future statistics. When tabu-

lated according to age (nine-tenths of the men are between nine-

teen and twenty-four years of age), it seems clear that the heads

of university students keep on growing at least until the age of

twenty-four, while in the population generally the growth stops at

nineteen years. The height of the physical powers seems to be at-

tained at the twenty -second or the twenty-third year. While these

results are in agreement with the modern theory of the relation

of mind and body, they show the necessity of distinctive measure-

ments and careful interpretation, if sure results are to be obtained.

HEALTH MATTERS.

Nose-Bleed.

Obstinate nose-bleeding is frequently one of the most difficult

things to check. Several aggravated cases have lately occurred

at the Hospital of the University of Pennsylvania. As a last re-

sort. Dr. D. Hayes Agnevv tried ham-fat with great success. Two
large cylinders of bacon were forced well into the nostrils, and
the hemorrhage ceased at once. This is a very simple remedy,
and one which should be remembered for cases of emergency in

the country.

Ground-Water and Typhus.

It is well known that a connection has been observed (in Munich
and other towns) between ground-water and typhus; the disease

gaining force as the water goes down, and declining as the water
rises. It is thought that certain decompositions are favored by
air taking the place of water in the ground. While in former
years Hamburg has exemplified this effect, says Nature, the last

typhus epidemic there, according to Professor Briickner, was
quite in discordance with the variations of ground-water. From
1838, it is stated, the typhus mortality in Hamburg steadily fell

from 19 to 3 or 3 per 1000; but from 1885 it rose again to 9 ;

and whereas before 1885 the epidemic was a summer one, with

its maximum in August, it now became a winter one, with max-
imum in December. The curve of ground-water continued to have
the same course as before. Professor Bruckner points out that

this epidemic of 1884^87 corresponded in tiaie with certain harbor

works being carried out at Hamburg ; and he attributes it to the

upturning of enormous masses of earth, the abode of numberless

bacteria, whose diffusion among the inhabitants was thug facili-

tated.

The Physiology of Taste.

. The localization of the different forms of taste sensations is a
subject which is usually cursorily passed over in text-books, with

the statements that the posterior third, the tip, and sides of the

tongue only are sensitive; that sweet substances are best perceived

by the tip, bitter ones at the back; and so on. In a German
medical journal is an abstract of interesting observations by
Oehrwall, who, by the aid of a lens, stimulated the individual

papillffl by means of a fine brush dipped in solutions of sugar,

quinine, acetic acid, and salt. He found that, as had before been

observed, the circumvallate papillae were particularly sensitive,

but that on the sides and tip the fungiform papillae only were
sensitive. He estimated that in the whole tongue there were 350

to 400 of these papillae, of which he found 135 only to respond to

stimuli. Many of them appeared to be excited by all four of the

substances employed, but in other cases papillae were found to

respond to one form of stimulus but not to another. Thus nine-

teen per cent responded to acetic acid, but not to sugar; twenty-

four per cent which were sensitive to acid were unaffected by
quinine ; while fifteen per cent which recognized sugar did not

respond at all to the application of quinine. All of the papillae

were sensitive to touch, pain, heatj and cold. When stimulated

by a mild faradic current, an acid taste only was excited. He
confirmed the observations of older authors, that most of the

anterior two-thirds of the dorsum of the tongue was devoid of

gustatory papillae.

The Pre-Frontal Region of the Brain.

Modern physiologists, says a Berlin correspondent of the La7i-

cet, regard the pre-frontal part of the brain as the seat of charac-

ter and intellect. After the removal of this part in dogs and

monkeys, no paralysis of any muscles or loss of sensibility occurs,

but singular changes in the behavior, emotions, and character of

the animals have been observed. They become livelier, restless,

impatient, irritable, quarrelsome, and violent. Their movements
seem purposeless, and their attention to what is going on around

them, and their intelligence, are diminished. These observations

have been confirmed by similar phenomena in the case of human
beings. The well-known " Crowbar case," described by the

American physician Dr. Harlow, is one in point. A young man
was busy tamping a bursting-charge into a rock with a pointed

iron rod, when the charge suddenly exploded and the rod entered

his head under the angle of the lower jaw, came out in the fron-

tal region, and was found some distance off, covered with blood

and brain-substance. He became childish, wilful, fickle, and

restless, and suffered loss of intellectual power. Gradually, how-

ever, these symptoms disappeared: he recovered, and lived for

thirteen years. His skull is preserved in Harvard University.

Gastric Juice and Pathogenic Germs.

Drs. Kurlow and Wagner, in a paper on " The Influence of

Gastric Juice on Pathogenic Germs," which they publish in the

Frucft, defcribe some interesting experiments which they have made
on this subject, from which they are led to the conclusion that con-

stant or specific microbes do not exist in the stomach; and those

which enter it, together with sputum, food, or other ingesta, are

only accidental and temporary residents, and cannot live in the nor-

mally acid contents of the stomach. Gastric juice is, according

to the authors' experiments, an exceedingly strong germicidal

agent, and when living bacilli get into the intestinal canal it is

due to various conditions entirely independent of the gastric juice.

When the latter is normal and in full activity, only the most pro-

lific microbes, such as tubercle bacilli, the bacilli of anthrax, and

perhaps the staphylococci, escape its destructive action; all others

are destroyed in less than half an hour. Similar influences exist

in the intestines, as proved by inoculations with the cholera ba-

cilli. On the latter subject the authors intend making further

experiments.



304 SCIENCE. [Vol. XV. No. 380

Caisson or Tunnel Disease.

As one of the New York members of the board of consultants

of St. Francis Hospital, Jersey City, J. Leonard Corning, M.A.,

M.D., of New York, had the rare opportunity of studying a num-
ber of cases of that remarkable afifection known as the '"caisson" or

"tunnel disease," which he reported in the Medical Record for

May 10, 1890. The disease is an affection of the spinal cord, due

to a sudden transition from a relatively high atmospheric press-

ure to one much lower. Hence, those who work in caissons, or

submerged tunnels, under an external pressure of two atmos-

pheres or more, are liable to be attacked by the disease shortly af-

ter leaving the tunnel. The seizure never, however, occurs while

the subject is in the caisson, or, in other words, while he remains

under pressure.

The chief clinical features of the disease are pain, which may
be relatively mild, as when confined to some portion of one or

more extremities, or of frightful intensity, as when it appears in

the ears knees, back, or abdomen; anaesthesia and paralysis,

usually of paraplegic type; bladder symptoms, assuming the form

of retention or incontinence; and, more rarely, rectal disturbances

(usually incontinence).

In cases of moderate severity the patient usually recovers in a

few days or weeks, while in the very severe ones he gradually

loses strength, and eventually succumbs. Besides these extreme

phases of the disease, there is an intermediate class of cases in

which the patient, though grievously ill, may recover sufficiently

to get about with sticks, or even unassisted. In these cases re-

covery is, however, but partial, the subject remaining more or

less feeble and hypersesthetic during the remainder of his life.

Since Triger, a French engineer, first described the characteris-

tic pains of the caisson-disease in 1841, the affection has several

times received attention at the hands of European physicians who
were in a position to observe it in connection with the diving-bell,

bridge-building, mining, and other operations requiring the use

of compressed air.

In the United States several opportunities of studying the dis-

ease have occurred during the last few years. The most note-

worthy of such occasions were the construction of the St. Louis

Bridge in 1868, the Brooklyn Bridge at New York about the same
time, and the Hudson River Tunnel at a later date.

The Inefficiency of Sand Filters.

Drs. Frankel and Piefke of Berlin have recently made an ex-

haustive study on the filtration of drinking-water through sand

(Zeitschrift fi'ir Hygiene, No. 1, 1890). Their experiments con-

clusively prove, says Medical News, that the danger of infection

from impure water is only slightly reduced by filtration through

sand; bacteria passing through at all times, but in larger num-
bers jusc after the filter has been cleaned, and again after it has

been in use for some time.

LETTERS TO THE EDITOR.

*** Correspondents are requested to be as brief as possible. Hie writer's name
is in all cases required as proof of good faith.

The editor toill be glad to publish any queries conso7iant with the character

of the journal.

On request, twenty copies of the number containing his communication will

be furnished free to any correspondent.

Census of Hallucinations.

Mat I ask for the publicity of your pages to aid me in procur-

ing CO operation in a scientific investigation for which I am re-

sponsible? I refer to the "Census of Hallucinations," which was
begun several years ago by the Society for Psychical Research,

and of which the International Congress of Experimental Psy-

chology at Paris, last summer, assumed the future responsibility,

naming a committee in each country to carry on the work.

The object of the inquiry is twofold: 1st, to get a mass of facts

about hallucinations which may serve as a basis for a scientific

study of these phenomena; and, 2d, to ascertain approximately

the proportion of persons who have had such experiences. Until

the average frequency of hallucinations in the community is

known, it can never be decided whether the so-called " veridical

"

hallucinations (visions or other " warnings " of the death, etc., of

people at a distance) which are so frequently reported, are acci-

dental coincidences or something more.

Some eight thousand or more persons in England, France, and
the United States, have already returned answers to the question

which heads the census- sheets, and which runs as follows:

—

"Have you ever, when completely awake, had a vivid impres-

sion of seeing or being touched by a living being or inanimate ob-

'

ject, or of hearing a voice; which impression, so far as you could

discover, was not due to any external physical cause?"

The congress hopes that at its next meeting, in England in

1392, as many as fifty thousand answers may have been collected.

It is obvious that for the purely statistical inquiry, the answer
" No " is as important as the answer " Yes."

I have been appointed to superintend the census in America,

and I most earnestly bespeak the co-operation of any among your

readers who may be actively interested in the subject. It is clear

that very many volunteer canvassers will he needed to secure

success. Each census-blank contains ifistructions to the collec-

tor, and places for twenty- five names; and special blanks for the

"Yes " cases are furnished in addition, I shall be most happy to

supply these blanks to any one who will be good enough to make
application for them. Wm. James.

Harvard University, Cambridge, Mass., May 10.

The Winnebago County (Iowa) Meteorites.

On Friday evening, May 9, 1890, at 5.15 p.m , standard western

time, a meteor was observed over a good part of the State of

Iowa, and is described as a bright ball of fire, moving from west to

east, leaving a trail of smoke which was visible for some minutes.

It was accompanied by a noise likened to that of heavy cannonad-

ing or of thunder; and many people rushed to the doors, thinking

it was the rumbling of an earthquake. Substantiated reports

have been received from Des Moines, Mason City, Fort Dodge,

Emmetsburg, Algonia, Ruthven, Brett, and Forest City. The
noise was also heard at Sioux City. Some of these places were at

a distance of over a hundi-ed miles from the point where the meteor

fell. It exploded about eleven miles north of Forest City, Win-

nebago County, in the centre of the nortnern part of Iowa, lati-

tude 43° 15', longitude 93° 45' west of Greenwich, near the Minne-

sota State line. The fragments were scattered over a considerable

surface of ground. Up to the present time, there have been found

a 104-pound, a 70-pound, and a 10-pound mass, and a number of

fragments weighing from one to twenty ounces each ;
and a part

of the main mass of the meteorite is believed to have passed over

into Minnesota. The pieces are all angular, with rounded edges.

This meteorite is a typical chrondite, apparently of the type of

the Parnallite group of Meunier, which fell Feb. 28, 1857, at

Parnallee, India. The stone is porous, and when it is placed in

water to ascertain its specific gravity, there is a considerable

ebullition of air. The specific gravity, on a fifteen-gramme piece,

was found to be 3.638. The crust is rather thin, opaque black,

not shining, and, under the microscope, is very scorious, resem-

bling the Knyahinya "(Himgary) and the "West Liberty (Iowa)

meteoric stones. A broken surface shows the interior color to be

gray, spotted with brown, black, and white; the latter showing

the existence of small specks of meteoric iron from one-tenth

to four-tenths of a millimetre across. Troilite is also present

in small rounded masses of about the same size. On one broken

surface was a very thin seam of a soft black substance, evidently

graphite (?), and soft enough to mark white paper; a felspar

(anorthite?) was also observed, and enstatite was also present. I

present a paper on this meteorite at the meeting of the New
York Academy of Sciences, May 12, and will give full particulars

at the next meeting.

This is the fourth meteorite that has been seen to fall in Iowa.

The other three falls were as follows: at Hartford, Linn County,

Feb. 25, 1847; at West Liberty, Iowa County, Feb. 12, 1875; and

the great fall of siderolites at Estherville, Emmet County, May
10, 1879, which fall comprised over two thousand pieces weigh-

ing from a tenth of an ounce to four hundred pounds.

George F. Kunz.
New York, May 8.
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A REMARKABLE meteor, or meteoric shower, paSsed over this

State at 5.30 p.m., Friday, May 2. In spite of the brightness of

the sun, shining at the time in a nearly cloudless sky, the light of

the meteor was very noticeable. Its great size, powerful illumi-

nation, discharge of sparks, comet-like tail three to five degrees

in length, and the great train of smoke which maiked its course

for a full ten minutes after its passage, made a strong and lasting

impression on the minds of all who saw it. Unfortunately the

clamor over an exciting game of ball prevented the many mem-
bers of the college who saw it from making as careful observa-

tions as they would otherwise have done: so it was impossible to

tell whether its passage was accompanied by sound or not, al-

though farmers near here report a faint hissing noise. It ap-

peared to enter the atmosphere about twenty to thirty degrees

south of the zenilb, and, descending at an angle of about fifty to

sixty degrees, passed below the horizon north-north- west of this

place. By telegraphing, one small meteorite weighing one-fifth

of a pound, and several fragments from a 70-pound one, were se-

cured, and analyses and microscopic sections at once made. They

contain a large amount of metal for the " stone " class of meteor-

ites.

Following is the analysis of the matrix of the 70-pound mete-

orite: silica, 47,03; iron oxide, 29.48; oxide aluminium, 2.94;

lime, 17,58: magnesia, 3.96; total, 99.94.

The specitic gravity is 2.63. The shower covered an area at

least two and a half miles long by one wide, near Forest City, lo.

There the meteorites are said to have fallen in great numbers

;

and already many have been found, varying from a few ounces

to sixty or seventy pounds in weight.

It seems worthy of mention, that, in accordance with theories

entertained here, a 100-pound aerolite has just been found in Kos-

suth County, some thirty or forty miles farther north. These

meteorites all have the characteristic burned, blackened surfaces.

Within they are light gray, interspersed with innumerable irreg-

ular spots of iron. The many exaggerated and excited reports

make it difficult to get at facts: so it seems best for the present to

make only a preliminary statement and analysis, until we can

make a full and accurate report on this last and highly inlerest-

ing Iowa meteor. Joseph Toreey, Jr.

Erwin H. Barbour.
Iowa College, GrinneU, May 9.

BOOK-REVIEWS.

Die Entslelning der Arten durch raumliche Sonderung. Von
Moritz Wagner. Basel, 1889. 8"^.

MORITZ Wagner, traveller and journalist, was born Oct. 8,

1813, at Bayreuth, and died at Munich, May 30, 1887, by his own
hand. He regarded the principal achievement of his life to have

bean the enunciation of his theory of the origin of species by

geographical separation. He wished, toward the close of his life,

to publish a comi^rehensive work on this theory; but an accident

having crippled bim. and illness interfering, he never carried out

his purpose. His nephew and namesake. Dr. Moritz Wagner, 2d,

of Baden by Zurich, has collected most of the elder Moritz' essays

ill a single bulky volume, to which he has added his own "rider"

m the shape of a speculative dissertation on the origin of life and

the evolution of species, and prefixed a memoir by Von Scherzer.

In judging of Wagner, we have to remember always that journal-

ism was his profession and means of support, and that natural

history, though his favorite study, always occupied a second place

until tlie latter part of his life. His father was a school-teacher

in poor circumstancf s, and with six children. Young Moritz

showed his master passion by keeping animals and making large

collections. When only fifteen years, he contributed editorial

articles to some of the local newspapers of Augsburg, where his

family were then living. In 1836. when twenty -three years old,

he undertook his first journey, going to northern Africa, where

he secured an appointment to accompany the French Army in

Algiers. The necessary preliminary outlay was covered by ad-

vances made by his brothers and friends, and all the expenses

were finally met by the sale of his collections and the earnings of

his pen. He sent frequent letters to the Augsburger Allgememe

Zeitung, then as now a leading journal. These letters were

eminently successful; and from this time on, Wagner undertook

one journey after another, earning the means by his writing.

After his first journey he felt the lack of scientific training, and

accordingly spent two years at Gottingen, studying geology prin-

cipally, maintaining all the while his newspaper activity. His

next enterprise was a journey to the Caucasus, Black Sea, and

Persia, and later followed his principal journey. In company
with Von Scherzer, he came to New York, May, 1853, travelled

over the United States for a year and in Central America for two
years, much of the time collecting archaeological material for the

British Museum. His reputation as a writer and traveller attracted

the favor of the King of Bavaria, who gave him liberal aid for

another long exploring journey to Central and South America.

Except as regards the Australian and polar regions, Wagner
possessed an intimate acquaintance with all the principal faunas

and floras of the world, and the central interest of all his work

lies in the study of the geographical distribution of species. The

phenomenon which attracted his attention most was that of closely

allied species occupying separated areas of distribution. Thus
among rattlesnakes, all of which are American, Grotalus durissus

belongs to the Atlantic fauna; C. rhomibifer, to Central America;

C. miliarius, to the south-western United States ; O. ttrgeminus,

to the Rocky Mountains; C. horridus, to Brazil; and soon. Simi-

lar instances recur in all classes of plants and animals. The most

striking examples are furnished by the humming-birds, some of

which are widely distributed, like our own Trochilus eolubris,

which ranges from Mexico to Labrador, while others are exceed-

ingly restricted, there being a number of species which are limited

not merely to a single mountain, but also to certain altitudes.

There is, says Gould, a new species about every thousand feet.

The genus Oi-estrochihis occurs only at great heights, 10,000 feet

and more, and is represented by distinct species on Aconcagua,

Cotopaxi, Chimborazo, Cayambe, and other mountains. Orostro-

cliilus chimborazo lives up to 16,000 feet, and hunts for flies above

the snow limit. Wagner's writings give these examples and

many others. This class of facts acquired an immense importance

in his mind, and led him to think that species always are distin-

guished by separate areas of distribution ; and as a corollary from

this opinion he maintained that species arise by a common stock,

having two or moi'e areas of distribution, which become distinct

or separated by some physical barrier, and that the separation

causes the differentiation of the original single species into a cor-

responding number of new species.

The first formal announcement of his theory was made by Wag-
ner in a brochure published at Leipzig in 1868, and entitled " Die

Darwin'sche Theorie und das Migrationsgesetz der Organismen."

He defended the theory in 1870 in a pamphlet on the influence of

geographical isolation, and also in three articles published in the

periodical Kosmos for 1880 All of these, and others bearing upon

the subject, are included in the volume before us. Wagner's essays

show the jom-nalisi. They are all discursive and pleasant, it is easy

to read along in them, but there is a complete absence of that for-

midable marshalling of facts and unconquerable logic which is

the stamp of Darwin's work. Wagner nowhere compiles all the

facts of geographical isolation, nor enumerates those which con-

flict with his theory, either to acknowledge their force or explain

them away. He leaves us, moreo^'er, completely in the dark as

to how geographical isolation causes new species. All that he has

done is to make the generalization that in a large class of cases

closely allied species have distinct areas of distribution, — a fact

which indicates that separation is a favorable condition for the

development of specie?, but does not prove it to be a cause. More-

over, the fact that often closely allied species have similar or even

identical areas of distribution shows that species arise from other

influences than mere separation. Nor can Wagner's theory ex-

plain the phenomena of mimicry. These objections have all been

urged against Wagner's theory of the origin of species,' and their

force has justly prevented the general accepiance of the theory ; at

the same time naturalists have recognized the value of the array

of facts presented by Wagner.
1 See especially August Weismann's criticisms, published in 1872.
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The appendix by the nephew, the younger Moritz, is one of

those odd pieces of speculative effort to solve the most abstruse

problems of science which are only possible when the range of

knowledge is very limited in the speculator's mind. He puts

forward the hypothesis that life arose while the earth was a core

of liquid fire surrounded by gases; an electric spark caused an
explosion in the gaseous envelope, which produced organic com-
pounds; the compound at once existed in the form of separate

living particles; the circulation in the atmosphere caused the

particles to enter into vortices, and when the centrifugal motion

predominated pseudopodia were thrown out, when the centripetal

force got the control a nucleus was generated; and there have
been nuclei ever since. It will be remembered that when the

bean split itself with laughing, it was sewed up by the tailor, and
all beans have had black seams ever since; but who can tell us

how the nucleus and the bean got hold of such enduring heredity

of acquired characteristics ? In the following chapters of the ap-

pendix there is more regard paid to the conceivable: yet through-

out, the editor is seen not to be grown to his work ; for example,

in discussing the planorbis shells at Steinheim, he makes no men-
tion of Professor Hyatt's work.

The editor has fulfilled a graceful and acceptable labor in gath-

ering together his uncle's papers, and we hope that as now col-

lected they may secure renewed attention, not to Moritz Wagner's
"migration theory, but to the peculiar facts of geographical distribu-

tion which led to the theory, and have an important bearing on
the problem of natural selection. Charles S. MmoT.

Electric Transmission of Energy, and its Transformation, Sub-

division, and Distribution. By Gisbeet Kapp. New York,
Van Nostrand. 12°. |3.

This is the second edition of a work which first appeared some
three or four years ago, a notice of it being printed in these col-

umns at the time. It belongs to the well-known "Specialists'

Series," intended mainly for the use of students and electrical en-

gineers ; though to all persons interested in the special field it oc-

cupies it will prove useful and valuable, especially so to students

of what may be termed "the comparative anatomy of dynamos
and motors."

"We are glad to see that the changes necessitated in such a

vs^ork by the progress of electrical science during the past few
years have been made, " bringing the book up to date," as the

author says. Among the changes made, it may be mentioned
that the author's method for the predetermination of the charac-

teristics of dynamos has been introduced, thereby making the

theoretical part of the work more complete. Though this now
well-known method had been made use of by Mr. Kapp before

the appearance of the first edition of the work, he had not suffi-

cient confidence in its general applicability to give it a place in

the book. Since that time, however, the results of the method,
as applied by other electrical engineers, have been so satisfactory
that it has been deemed worthy of a place in the volume, and
justly so.

In the portion of the volume devoted to practical electrics many
noticeable alterations have been made, due mainly to recent prog-
ress in the construction of dynamos. Obsolete machines are no
longer mentioned, and descriptions of new types, or new modifi-
cations of previous types, are introduced, data comprising the
leading features of such machines and the results of actual tests

being given whenever practicable. This is done because the au-
thor believes that precise information regarding a few character-
istic features in the design of successful dynamos are of much
greater value to the electrician than more extended general de-
scriptions.

The portion of the work devoted to electric railways has received
but slight addition, notwithstanding the great progress made in

that department during the past few years. The reason for this

seeming omission is obvious. To do the subject justice would re-

quire a volume larger than that in which a single chapter only
can be spared it without infringing on other portions of the field,

all of which are equally important in a general survey such as
this aims to be.

The transmission of energy by alternating currents is not
touched upon, that phase of electrical development being still in

the experimental stage (except for lighting); though Mr. Kapp
considers it possible, that, '' for the transmission of very large pow-
ers over very long distances, the alternating current may eventu-
ally prove more convenient than the continuous current."

The book is an important one, covering a field through which
Progress seems to travel in seven-league boots; and the brief in-

terval between the appearance of the two editions seems to be a
very close measure of the time between the experimental stage

and the complete commercial success of long- distance transmission

of electrical energy.

The Economic Basis of Protection. By SmoN N. Patten.
Philadelphia, Lippincott. 12". $1.

This book is a plea for the high tariff; but it is one of the least

efficient of such pleas that we have met with, ft is a mass of

confusion, the author often getting bewildered with his own ar-

gument,—a fact that will not surprise those who have read his

other works. He uses the deductive method exclusively, and is

not at all particular about his premises. Indeed, he expressly

says that -'the theory of a subject must always be developed pre-

vious to any intelligent study of the facts" fp. 9); and he has
certainly applied this rule faithfully in the present case. We
cannot undertake to give an analysis of his arguments here; but

one of his chief points is the endeavor to show that free trade fos-
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Africa, Pictorial. New York aod Chicacjo, Fieming
H. Revell. 396 p. $2.50.

Carnot. N -L.-S. Reflections on the Motive Power
of Heat and on Machines fitted to Develop that
Power. Ed. by R. H, Thurston. New York,
Wiley. 360 p. 12°. g2.

'Chambers, G. F. A Handbook of Descriptive and
Practical Astronomy II. Instruments and
Practical Astronomy. 4th ed. Oxford, Claren-
don Pr. 8°. (New York, Macmillan. $5.25.)

G-EOLOGISK kart over De skandinaviske lande og
Finland. Udgivet af Hans Reusch. New York,
N. D. C. Hodges, 47 Lafayette Place f°. 40 cents.

•Green, W. S. Among the Selkirk Glaciers. London
and New York, Macmillan & Co. 251 p. 12°.

$2 25.

Patten, S. The Economic Basis of Protection.
Philadelphia, Lippincott. 144 p. 12°. $1.

TUTHILL. Mrs. L C. The True and the Beautiful in
Nature, Art, Morals, and Religion. Selected
from the works of John Ruskin. with a notice of
the author. 2 vols. New York, Wiley. 638 p.
18°. $2.

"Whiting, H. A Short Course of Experiments in
Physical Measurement. Part I. Density, Heat,
Light and Sound. Cambridge, Mass., John Wil-
son & Son. 278 p. 8'.

BOOKIil: How to Sell tlieiii. Send a list,

stating condition, edition, etc , to Science Book
Agency, 47 Lafayette Place, New York.

FOR SEASON'S STUDY IN

Books on Birds, Insects, I

Mosses, Lichens, Algce
\

Desmids, ea Life, pi- <

ders, Bulterjiies, Botany
Microscope, Histology, Bac-
teria, Zoology and Nat-
ural History.

^ For sale at all Bookstores, or Cata- K
logue on application to

BRADLEE \VHIDDEN, Publisher, V
. 18 Arch street, Boston. I

HEAD-TIRED PEOPLE
Too busy to bother witb Athletic

Edwin Checkley'B remarkable "Natur-
al Metbod of Physical Training,"just
published. "A Pioneer in Prac-

routine of life The book, bound i

Broadway, BROOKLYN, N. Y.

SECOND EDITION.

NATURALISTIC PHOTOGRAPHY
FOR STUDENTS OF THE ART.

313 pages 8vo., cloth, $2.00, postage prepaid
" This book contains a greater amount of informa

tion on the artistic elements to be considered in
photography than any that we know of."

—

Scientific
American. Descriptive circulars on application to

E. & F. N. SPON, 12 Cortlandt St., New York.

THE LITERARY WORLD.
A fortnightly journal of Literary Criticism, News,

and Discussion. The Literary World, now in its 21st
volume, is the oldest as it is confessedly the fore-
most journal of the purely literary criticism in the
United States. It stands without a rival, and chal-
lenges comparison with any other publication in the
country, occupying to any extent the same field.

Avoiding mere smartness and sensationalism, its

aim is to be truthful, just, kind, impartial, apprecia-
tive, and helpful to what is best in literature; to
instruct, entertain and guide; and to form the taste
of the people in literature for what is good, true
and beautiful. Published by E. H. HAMES & CO.,
1 Somerset St., Boston, Mass.

BOOKS
50,000 vols, of ancient and modem
rare and scarce books offered for
sale. Send for books tried to ob-
tain elsewhere without success.

American, British, German and French Books. Cat-
alogues mailed free to Bookbuyers.

C. N. CASPAR, Book Emporium 437 E. W. St., Milwaukee
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ters what he calls " natural monopolies," or, in other words, that

it increases the cost of food and the^rent of land. His arguments
in support of this position are strangely inconclusive, and the

whole theory is upset by the example of the English corn-laws.

It was not free trade, but protection, that made food dear in Eng-
land; and it would have become still dearer if the corn laws had
not been repealed. Professor Patten advocates protectionism, not

as a temporary expedient, but as "part of a fixed national policy"

(p. 8). He maintains that "our economic conditions are so dif-

ferent from those of any foreign nation that an American indus-

trial policy must be of a distinct tyi^e from that of other nations"

(p. 14); and he thinks it best for us to "isolate ourselves" as

much as possible from the nations of Europe. Such are some of

the salient points of the woi-k; but we doubt if they will have
much influence on jiublic opinion.

AMONG THE PUBLISHERS.

A SMALL geological map of the Scandinavian Peninsula, Den-
mark, Finland, Iceland Greenland, and Spitzbergen, by Dr. Hans
Eeusch, the director of the Norwegian Geological Survey, has

lately been published in Christiania, Norway. Copies of this map
will be sent postpaid, on receipt of 40 cents, by N. D. C. Hodges,
47 Lafayette Place, New York.

— John Wiley & Sons announce as in preparation "Elliptic

Functions," by Professor Arthur L. Baker of Stevens Institute.

—George Keil, publisher, 1214 Filbert Street, Philadelphia, re-

quests the members of the medical profession in the States of New

York, Ohio, Illinois, Indiana, and Iowa, to forward, at their ear-

lie.^t convenience, the following points: name in full, school of

graduation and year, post-office address, and State. This will be
used in the payes of the " Medical Register Directory and Intelli-

gencer;" Dr. William B. Atkinson, editor. A copy of the book
will be forwarded without chai-ge to each physician whose name
appears in its pages. The matter in preparation for it is of such
value that every one who receives a copy will be sure to keep it

at hand for reference. Its list of national and local medical or-

ganizations and post-office addresses of physicians wiU be com-
plete to date of issue, besides other information.

— Messrs. E. & F. N. Spon announce as ready about June 1

"The Disposal of Household Wastes," a discussion of the best

methods of treatment of the sewage of isolated country houses,

of suburban dwellings, of houses in villages and smaller towns,

and of large institutions, and of the modes of removal and dis-

posal of garbage, ashes, and other solid house-refuse, by W. P.

Gerhard. They also announce as published, " Tropical Agricul-

ture" (new edition, revised, bringing down the statistical and
general information to the present time), a treatise on the culture,

preparation, commerce, and consumption of the principal prod-

ucts of the vegetable kingdom, by P. L, Simmonds ; "Buchanan's
Tables of Squares," containing the square of every foot, inch, and
sixteenth of an inch between one-sixteenth of an inch and fifty

feet, by E. E. Buchanan; and "Domestic Electricity for Ama-
teurs," an interesting book for the general reader as well as the

electrician, translated from the French of E. Hospitalier, with
additions, by C. J. Wharton.

'You must go to ISeritiuda. If '

you «io not I will itot be resisonsi- '

tole for the consequences." " But, '

doctor, S can afiVird neither tite
time nop the money." " Well, it
that is impossible, try

SCOTT'S!
MULSION

OF pm
COD I.IVER ©ILo

I sometimes eaSl it Bermuda Mot-
tled, ana Eiiaiij cases ' f

Bronchitis, Cough
or Severe Cold

I have C5JKESS with it; and the
aflvnnta^e i» that the most sensi-
tive stomach can take It. Another

I

tliinsr which commends it in the
I

stiiEmlatiii? properties of the Hy-
pophnspliites which it contains.
You will And it for sale at your
Drusijist's but see vou got the

i
original SCOTT'S KMULSIOIV."

A New Method of Treating Disease.

HOSPITAL REMEDIES.

What are they ? There is a new departure in

the treatment of disease. It consists in the
collection of the specifics used by noted special-

ists of Europe and America, and bringing them
within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indigestion, stomach and liver troubles only,

was obtained and prepared. The treatment of

other physicians celebrated for curing catarrh
was procured, and so on till these incomparable
cures now include disease of the lungs, kidneys,
female weakness, rheumatism and nervous de-
bility.

This new method of "one remedy for one
disease" must appeal to the common sense of

all sufferers, many of whom have experienced
the ill effects, and thoroughly realize the ab-
surdity of the claims of Patent IVledlcines which
are guaranteed to cure every ill out of a single

bottle, and the use of which, as statistics prove,
/las rtcined more stomachs than alcohol. A cir-

cular describing these new remedies is sent free

on receipt of stamp to pay postage by Hospital
Remedy Company, Toronto, Canada, sole pro-

prietors.

ESTERBROOK'S ^

STEEL PElSTyouM
Thompson, ]

Oi SUPERIOR AW STANDARD QUALITY

THIRD EDITION.

THE FAULTS OF SPEECH

Leading Nos.; 048. 14, 130, 135, 239, 333
For Sale by all Stationers.

THE ESTERBROOK STEEL PEN CO.,

Works : Oamden, N. J. !i6 John St.. New York.

Readers of Science
Corresponding or visiting with Adver-

tisers, will confer a greatfavor by mention-

ing this paper.

A. MELVILLE BELL,
Author of " Visible Speech," etc., etc.

The Faults of Speech is a Self-Corrector

and Teacher's Manual, for the removal of all

Impediments and Defects of Articulation.

60 Cen-bs.

*5t* Sent postpaid on receipt of price,

N. D. C. HODGES, 47 Lafayette Place,

NEW YORK.

DISINFECTION
to be

EFFECTIVE
must be

CONTINUOUS.
But one device, namely, the

SHERMAN "KING" VAPORIZER
meets these requirements.

The " Scientific American " says:

"
It successfully solves the difficult problem of

disinfection. Is Inexpensive, and should be in

every building in the land."

CONTINUOUS.lNEXPENSIVE.REUABLE.

ALL IMPURE AND OFFENSIVE ODORS ABSO-
LUTELY REMOVED.

" The Sherman ' King ' Vaporizers are in use

in our gentlemen's sanitary aoartments in Bos-

ton and Salem depots, doing work well worthy

of praise, purifying the air, and keeping the

rooms in excellent condition. I consider them
to be all that is claimed for them."

D. W. SANBORN, Supt.,

Boston & Maine Railroad, Eastern Div.

Each Vaporizer sold charged for use. No care
except to replenish once in two months at expense
of 4 to 8 cents, according to size. Three sizes, S3.50,

S5.00, S8.00. Illustrated Pamphlet free.

SHERMAN "KING" VAPORIZER COMPANY,
Chicopee Falls, Mass. ; Boston, New York,

Philadelphia, or Chicago.

BOOKS: How to get (beiii. It there is any
book or pamphlet that you want, write to the Science

Book Agency, 47 Lafayette Place, New York.
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— Macniillan & Co. arjnouiice as just ready a folio volume on

"Scottish National Memorials," with three hundred illustrations,

including thirty full-page plates. The following subjects are

treated : Scottish archseology, historical and personal relics, Scot-

tish literature and literary relics, burghal memorials of Edinburgh

and other cities, etc. A series of small books under the general

title "Science in Plain Language " is also announced. The first

volume, to be published immediately, includes the following sub-

jects : evolution, antiquity of man, bacteria, etc.; the object of

the author being to give the general results of scientific investiga-

tion in plain, every-day language for the general reader.

— Andrew D. White will take "The Antiquity of Man and

Egyptology " as the subject of a chapter in the Warfare of Science

Series, to appear in the June Popular Science Monthly. His

account of how Egyptian chronology was cramped and twisted to

make it agree with the belief that the first man was created just

4,004 years before Christ, shows an intellectual servility in the

past that can hardly be realized at the present day. The June

number will also contain " In the Atelier of a Glass- Worker," by

Professor C. H. Henderson (the fourth illustrated article on glass-

making), which will tell how the beautiful designs are produced

that delight us in engraved, etched, and cut glass; the concluding

chapters on "Justice," which are to form a part of Heroert

Spencer's system of philosophy, in which the sentiment of justice

and the idea of justice are carefully analyzed ; and an article de-

scribing certain evidences of glacial action in south-eastern Con-

necticut, by David A. Wells. This account will be illustrated

with pictures of some of the great bowlders which are thickly

strewed over this region.

John Wiley & Sons, New York, are publishing in a neat and

convenient size some of Mr. Ruskin's most popular works. They

are printed from new plates on fine paper, and bound in extra

cloth, gilt bead, and uncut edges. This series will consist of at

least twelve volumes, 18mo, price one dollar per volume, and will

be extended to include his complete works. The following vol-

umes are now ready; viz., "Sesame and Lilies," " Ethics of the

Dust," " The Crown of Wild Olive," "Queen of the Air." They
also announce, uniform with the above in size, style, and price, a

second series, selections from the works of John Ruskin, edited

by Mrs. Tuthill and others. Of this latter series, " The True and
Beautiful in Nature, Art, Morals, and Religion," by Mrs. L. C.

Tuthill, is now ready, and it will be followed immediately by
" Praeterita; or, The Autobiography of John Ruskin " (from new
plates, with frontispieces).

— "Hatred of England," the existence of which in the United

States he denies, is discussed in The North American Review for

May by Goldwin Smith. In the same number Sir Richard Cart-

wright gives an account of " Protection in Canada." Other sub-

jects of timely interest are, " A Few Words on Col. Ingersoll," by

Archdeacon Farrar; " Audacity in Woman Novelists," by George

Lathrop Parsons; " Why Cities are Badly Governed," by State

Senator Fassett; and " The Typical Ameripan," by Andrew Lang
and Jlax ORell.

— "A Catalogue of Minerals and Synonyms," by Professor

Thomas Egleston, Ph.D., School of Mines, Columbia College,

was published in April, 1889, by the National Museum in Wash-
ington, and the edition was exhausted within a few months after

its publication. There has been so great a demand for the work
since the distribution of the first edition, that it is proposed to

republish it in an improved form (one column on a page), leaving

a large margin for notes and additions, that it may be more
serviceable as a catalogue of mineral collections. The catalogue

will be carefully revised and brought up to date, and re-issued,

provided a sufficient number of subscriliers can be obtained to

warrant it. It is believed that this will prove to be a most useful

book to those making or possessing collections of minerals. The

price by subscription will be two dollars, and after publication

$2.50. John Wiley & Sons, New York, are the publishers.

CALENDAR OF SOCIETIES.

The Anthropological Society, Washing-

ton.

May 6. — A. P. Montague, Roman Sta-

tionery ; J. Owen Dorsey, A Teton's Account

of the Sun-Dance ; George E. Curtis, Notes

on the Amish.

Philosophical Society, Washington.

May 10. — J. Elfreth Watkins, Early Di-

viding-Engines, with Special Reference to

that constructed by J. Ramsden, in 1775;

W. J. McGee, Recent Geographic Changes

on the Atlantic and Gulf Coasts.

Women's Anthropological Society of

America, Washington.

MaylO.— Mrs. Laura M. Schofield, Re-

•vision of the Presbyterian Creed.

Engineers' Club, St. Louis.

May 7.— Arthur T. Woods, Compound

Locomotives; Otto Schmitz, Granitoid Curb

and Gutter.

CHANCE FOR ALL
To Enjoy a Cup of Perfect
Tea. A TRIAL ORDER ot ?Ji
pounds of Fine Tea. either Oolong, Ja-

pan, Imperial, Gunpowder, Young Hy-
son, Mixed. English Breakfast or Sun
Sun Chop, sent by mail on receipt of
82.00. Be partieularand statewhatkind
of Tea you want. Greatest inducement
ever offered to get orders for our cele-

brated Teas, Coffees and Baking Powder. For full particu

lara address THE QBEAT ABLERICAN TEA CO.
P. O. Box 289. 31 and 33 Vesey St., New York.

CATARBH.
Catarrlial Deafness—Hay Fever.

A NEW HOME TREATMENT.

Sufferers are not generally aware that these

diseases are contagious, or that they are due to

the presence of living parasites in the lining

membrane of the nose and eustachian tubes.

Microscopic research, however, has proved this

to be a fact, and the result of this discovery is

that a simple remedy has been formulated where-

by catarrh, catarrhal deafness and hay fever are

permanently cured in from one to three simple

applications made at home by the patient once

in two weeks.

N.B.—This treatment is not a snuff or an

ointment ; both have been discarded by repu-

table physicians as injurious. A pamphlet ex-

plaining this new treatment is sent free on

receipt of stamp to pay postage, by A. H. Dix-

on & Son, 337 and 339 West King Sireet.

Toronto, Canada.

—

Christian Advocate.

Sufferers from Catarrhal troubles should care-

fully read the above. '

1

Old and Rare Books.

Back numbers Atlantic, Century, Harper,
and Scribner, 10 cents per copy, other maga-
zines equally low. Send for a catalogue,

A. S. CLARK,
Bookseller,

34 Park Row, New York City.

»ACK NUMBERS and complete sets of leading Mag-
) azines. Rates low. AM. MAG. EXCHANGE,

Scholiarie, N.Y.

A TEMPORARY BINDER ^

for Science is now ready, and will be mailed

postpaid on receipt of 75 cents.

This binder is strong, durable and

elegant, has gilt side-title, and allows

the opening of the pages perfectly

flat. Any number can be taken out

or replaced without disturbing the

others, and the papers are not muti-

lated for subsequent permanent bind

ing. Filed in this binder, Science is

always convenient for reference.

BIwDEP N. D. C. HODGES,
47 Lafay=tte Place, N. Y.

CHEMICAL BOOKS FOR SALE.

Berichte der Deutscben Chemischen Gesell-
schaft (1883-87 inclusive) $8.50

Journal of tJie Chemical Society of London
(1884-86, 1889) 3.60

Analyst, London (1887-89, July And November
of 1888 missing) 1.80

SuQAK Cane, Manchester (1881-83, 1885-86, also
numbers of 1884, 1887, and 1888) 3.40

Zeitschrift Rubenzuclierindustrie Stammer
(1885-86, part of 1887) 1.20

Zeitschrift Rubenzuckerindustrie Schublers
(Vols, siv.-xvii. inclusive), complete 2.40

Any of the above will be sent postpaid on receipt
of price.

SCIENCE BOOK AGENCY,
47 Lafayette Place, New York.

A fortni^—
and Disc. yuST PUBLISHED.

m^v^AR MANUAL OF VISIBLE SPEECH AND
VOCAL PHYSIOLOGY.

For use in Colleges and Normal Schools. Price 50 cents.

Sent free by post by

N. D. C. HODGES, 47 Lafayette Place, New York

At Siasconset, Nantucket Island,

36 FURNISHED COTTAGES.
$120 TO $275 THE SEASON.

Ocean views; surf bathing; no hot days, malaria or

mosquitoes. Circulars.

DOUBLEDAY,
39 Ann Street, New York.
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Wants.

Anv Perso7i seeking a fiosition for ivhich he is qziali-

fi.ed by his scientific atiaintnen^s, or anyperson seeking

sowe one to fill a position of this character^ b^ it that

ofa teacher ofscience^ chefnist, draughtsman^ or ivhat

not> may have the ' Want'' inserted under this head
FREE OF COST, if he satisfies the publisher of the suit-

able character of his application. Anyperson seeking

information o?i any scientific question., the address of
any scientific man, or who can in any -way use this col-

umn for a purpose consonant with the nature of the

paper^ is cordially invited to do so.

THE ADVERTISER—A Third Tear Student in

Honor Sciences at Toronto University, is willing

to take position as Science-Teacher or Tutor until

next October. En -.husiastic and practical instructor
in Biology, Chemistry, Physics, Mineralogy and
Geology. Latin and Greek and other branches ad-
ditional if required. Young, good family Refer-
ences as to character and ability. CHEMIA, UNIV.
COLL., TORONTO.

WANTED—Information concerning the produc-
tion of Mushrooms in caves and other places.

Address M. H. CRUMP, care Ky. Theological Sem'y,
Frankfort, Ey.

ASSAYER.—Wanted position as above, has had
three years' practical experience in a London

firm of assayers to the Bank of England, Royal Mint,

etc., etc. Through knowledge of bullion assaying,
and of gold, silver and lead ores. I. FRED. JOHN-
SON, Northgate Brewery, Canterbury England.

WANTED—Two first-class Instrument Makers.
Apply by letter to T. C. MENDENHALL, Su-

perintendent United States Coast and Geodetic
Survey, Washington, D.C.

AN EXPERIENCED Technical Chemist will be
open to engagement this summer. Highest ref-

erences. Address DIRECTOR, Office of Science.

PROF. WILLIAM FINDLAY, of the Philadelphia
Institute of Physical Culture, is open to engage-

ment in summer school to teach Free Movements,
Wands, Clubs, Dumb-bells, Fencing and Sparring.

Address 1,009 Arch St., Phiia., Pa.

WANTED.—A position in an Academy, Normal or

High School, as teacher of the Natural Sciences
and Modern Languages. Latin taught in addition if

necessary. Address G., Box 144, Hanover, N. H.

WANTED—One or two persons with some means
interested in Archseology to accompany a re-

liable antiquarian to Southern Ohio for four months'
work in the mounds. The specimens found to be
shared equally. Forterms address W. K. M., Box 148,

Smithsonian Institute, Washington, D. C.

Exchanges.
ofch ge to all, if ofsatisfactory character.

D. C. Hodges, 47 Lafayette Place, New
[Free

Address

York.l

Meteorites.— Mr. George F. Kunz, 11 to 15 Union
Square. New York, or Hoboken, N. J., will buy or give

in exchange for whole or parts of meteorites. Whole
ones, undescribed ones, and entire falls especially de-

Wanted—To furnish roots of Dodecatheon Meadia^
Sarracenia purpurea, and other wild flowers, native of

Southern WiscouMn. in quantities. D. E. Willard, Cu-
rator of Museum, Albion Academy, Albion, Wis.

A large number of plants from Maine, Connecticut,
Indiana and Illinois for exchange. Southern and west-

ern exchanges preferred. Address, enclosing lists, L. N.
Johnson, 223 Chicago Ave., Evanston, III.

For Exchange— Fourteen volumes Encyclopedia Brit-

annica (Stoddard's ninth edition^, bound in leather—part
all ; 1 arrange to furnish

volumes
Want small

nd rheostat,
npbell. McKean Co.,

nplete
1 Naturalist " in numbi

cutting foot laihe and testing galv

For particulars address A. B. C:

Bradford, Pa.

I have a number of duplicates of microscopic slides,

mostly botanical, which I would like to exchange for

others not now in my collection. Send list of what you
have to exchange and get my list. S. R. Thompson,
New Wilmington, Pa.

Correspr-ndence and exchanges solicited with persons
interested in the study of American and Mexican an-
tiquities, L. W. Gunckel, 36 Elm St., New Haven, Conn.

RUPTURE
cured in stipulated time.

NO DELAY FROM WORK. NO OPERATION.
Call or send stamp for circular and reference of those

cured. We have on hand over 300 styles of trusses, from
$1 up, and suspensories of all kinds. Orders filled by
mail or express to any part of the United States.

C. A. M. BURNHAM, M.D.,
138 Clinton Place, New York.

SCIENCE.

The Sauveur Suminer College of

Languages.

(Eemoved from Amherst, Massachusetts, and Os-
wego, New York, to Burlington, Vt.)

FIFTEENTH SESSION. July 9th to August 19th.

For board and rooms address Miss H. L.
Burritt, Burlington, Vt.

'* The Sauveur Summer School of Languages has
come to be a recognized factor in the educational
work of this country."— Tfte Critic.

For Catalogues of the School, and Circulars

of Dr. Sauveur' s Educational Works, address,

Dr. L. Sauvetje, Copley Terrace, Eoxbury,

Boston, Mass.

JUST OUT.

Speech Reading and Articulation

Teaching.

By A. MELVILLE BELL.
Price, 25 Cents,

Practical Instructions in the Art of Reading
Speech from the Mouth ; and in the Art of

Teaching Articulation to the Deaf.

[This Work—written at the suggestion of Miss
Sarah Puller, Principal of the Horace Mann School
for the Deaf, Boston, Mass.—is, so far as known, the
first Treatise published on "Speech Reading."]

From frincipals of Institutions fortheDeaf.
" Admirable in its conciseness, clearness and free-

dom from technicality."
" The simplicity and perfection of this little book.

" Full of exact and helpful observations."
" A very interesting and valuable work."
" The rules are clearly given and will be of great

utiUty."
" Every articulation teacher should study it."
" A model of clearness and simplicity, without

having any of the puzzling symbols that trouble the
common mind. . . . The exercises given in speech-
reading from the lips are especially interesting, and
of great importance for the student of phonetics."
— Modern Language Notes.

*^i.* The above work may be obtained, by
order, through any bookseller, or post-free

on receipt of price, from

N. D. C. HODGES,
47 Lafayette Place, New York.

FACT AND THEORY PAPERS.
A series of monographs on scientific matters of

general interest.

Ready Now,

SUPPRESSION OF CONSUMPTION.
By G. W. Hambleton, M.D., President of the Poly-

technic Physical Development Society of Great

Britain. 12°. 40 cents.

THE SOCIETY AND THE " FAD."

By Appleton Morgan, Esq., President of the New

York Shakespeare Society. 12°. 20 cents.

In Preparation.

The Cherokees in Pre-Columbian Times.

By Cyrds Thomas of the Bureau of Ethnology.

Tornadoes.

By H. A. Hazen of the VS. S. Signal Office.

Foods and Food Adulterants.

By Edoar Richards, Ex-president National Chem-

ical Society.

Color in Nature.

By G. Brown Goode and others.

Protoplasm and the Cell Doctrine.

By C. F. Cox, President New York Microscopic

Society.

H. D. C. HODGES, 47 Lafayette PL, NewYork.

THE

m Te

COMPANY.
95 MILK ST,, BOSTON, MASS.

This Cooipany owns the Letters
Patent granted to Alexander Gra-
ham Bell, March 7th, 1876, No.
174,465, and January 30, 1877,
No. 186,787.
The Transmission of Speech by

all known forms of KLECTBIC
SPEAKING TELEPHONES in-
fringes the right secured to this
Company hy the above patents, and
renders each individual user of tel-

ephones, not furnished by it or its

licensees, responsible for s^uch un-
lawful use, and all the conse-
quences thereof and liable to suit

therefor.

PHYSICAL, ELECTRICAL

AND CHEMICAL

APPARATUS
Of High Grade.

FOR 8CHOOL.8 AXD COLLEOES.
Send for List of Catalogues.

eUEEN & CO, PMladelpMa.

MINERALS.
Cabinet Specimens and Collections.
When in New York do not fail to visit our New

York store. On account of our very large stock we
are able to keep there as well as in Philadelphia a
very fine selection of choice Mineral Specimens.
Send for Complete Catalogue, Free.

GEO. L. ENGLISH & CO.. Dealers in Minerals,
1512 Chestnut St., Philadelphia.

739 & 741 Broadway, New York.

DO YOU INTEND TO BUILD?
We offer an Atlas of Sensible Low Cost

Houses, a portfolio 11x14 Inches, containing
bandsome Illustrations, floor plans, and full

descriptions of this popular design, and flfty-four

others, ranging In cost from $800 to $7,200. This
specimen design Is for a cottage with seven rooms,
and costing $1,100. It combines beauty and comfort,
has two large porches, and is a popular and practi-

cal working design, having been built several times
lor Its estimated cost.

No matter what style of a house you may Intend to

buUd, it win pay you to have this book.
We will send this Atlas, postpaid, on receipt of

price, $1.—N. D. C. Hodges, 47 Lafayette Place, New
York.
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Dr. Jaeger's Sanitary Woolen System
Has Extended Throughout the Inhabited World.

The JAEGER SAJSTATORY GARMENTS are adapted to all climes and all seasons. They
protect the traveller amid the snows of Siberia, on the glaciers of Switzerland, in the more
trying, because -ever changing, climate of America, and upon the arid sands of Africa.
Note the following letter, just received by the Company, from the great African ex-

HenbtM. Stanley, plorer, HENRY M. STANLEY:
No goods genuine unless stcuniied with This Trade Mahk.
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This Company offer to the public a complete assortment of the Dr. Jaeger Sanatory Woolen Underwear, and
every other garment worn by MEN, WOMEN and CHILDREN. Write or send for samples of these fabrics to

^ , , ., DR. JAEGER'S SANITARY WOOLEN SYSTEM CO.,
Hermann Schaeffer, President.

Ernest Benger, Vice-President. 827-829 Broadway, New York.
BRANCH HOUSES:

119 Nassau Street, Temple Court Building; 504 Fulton Street, n^xt to Y. M. C. A. Building, Brooklyn, N. Y.
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THE STANLEY MEDAL.

As the Royal Geographical Society of Great Britain liad already

presented Mr. Scanley with one of their royal medals, the council

of the society determined that the most suitable manner of putting

on record their sense of the skill and energy shown in his last

journey across Africa,- an. i of the importance of the geographical

results obtained in the linking of the old Equatorial Province of

Egypt and tlie territories of the Kongo State, the discovery of a

new source of the Nile, the restoration to their true place in maps

of the legendary snow-capped Mountains of the Moon, and the

enlargement of the Victoria Nvanza by a new bay, would be to

strike a special me.lal for Mr. Stanley and his European ofiScers.

On the advice of the oflBcials of the Medal Department of the

British Museum, the designing of the medal was intrusted to Miss

TUBERCULOUS MILK.

Tn the April bulletin of the Massachusetts Agricultural Col-

lege, Harold C. Ernst, A.M., M.D., of Boston, has a paper on " How
far may a Cow be Tuberculous before Her Milk becomes Danger-
ous as an Article of Food ? '' The change of opinion in regard to

the infectious nature of tuberculosis has been very marked in the

last few years.'not among the scientists, hut among the people at

large. Of course, the medical world has, as a rule, accepted the

conclusions to be drawn from Villemin's work of twenty-five

years ago, and the discovery of the speciBc cau-^^e of the disease by
Koch has only added strength to the theories advanced in certain

quarters before that time. The change of opinion spoken of is,

after all. hardly a change, but, more properly, an acceptance of

the knowledge gained in^regard to the disease by the more recent

/""rT I'r, ".

'^^
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E. Halle, whose medals of Heir Joachim and Cardinal Newman
are well known. An illustration of the medal is given on this

page The head of Mr. Stanley was modelled from Professor

Herkomer's portrait and numerous photographs taken before his

departure. The design on the obverse shows a female figure, the

Africa of classical tradition, wearing on her head a helmet in the

design of an elephant's head, and pouring from urns the two great

rivers Mr. Stanley has done so much to throw light on. A lake,

a great mountain, and a tropical forest form an appropriate back-

ground. The gold of the medal to be presented to Mr. Stanley

was supplied to the council by Mr. Pritchard Morgan, M.P. , who
liberally presented it from his Welsh mines. Bronze copies of the

medal will be presented to each of the Ejropean ofiScers con-

nected with the expedition. For Mr. Stanley's colored followers

a silver star has lieen desiijned, which will bear in the centre the

monogram of the Royal Geographical Society, and the words
"Emin Relief Expedition, 1887-89."

and exact methods of research, and a much wider diflfusion of

that knowledge. More and more is it the rule that the knowledge
of the transmissibility of tuberculosis by means of infected mate-

rial is recognized among those whom it concerns the most, and
nothing but good can come from the diffusion of that knowledge.

The results of the work upon this subject which is being done un-
der the auspices of the Massachusetts Society for the Promotion
of Agriculture are to a certain extent preliminary. They show,
however, first and emphatically, that the milk from cows
affected with tuberculosis in any part of the body may contain the

virus of the disease; second, that the virus is present, whether
there is disease of the udder or not; third, that there is no ground
for the assertion that there must be a lesion of the udder before

the milk can contain the infection of tuberculosis; fourth, that,

on the contrary, the bacilli of tuberculosis are present and active

in a very large proportion of cases in the milk of cows aflfec'ed

with tuberculosis, but with no discoverable lesion of the udder.
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THE TORNADO : APPEAEANCES ; LIEUT. FINLEY'S

VIEWS.

While it would appear that the most eacoui-aging line of

research is in determining the conditions leading up to a

tornado, yet thus far the most time has been spent in study-

ing the destruction, distribution of debris, violence of the

wind, whirling of the clouds, etc., just at the toroado

proper, and where investigation would be the most difficult.

A tornado appears to be such a definite phenomenon, that it

seems at first sight as though the testimony of different

observers would be cumulative, and that there ought to be

no difficulty in obtaining definite information regarding all

its peculiarities. A very short research, however, dispels

this view. The reasons for this are so well and concisely

given by Dr. Wadsworth, who investigated the tornado oi-

April 14, 1879, at Collinsville, 111., that I quote from him.

" It must be borne in mind that this phenomenon came

upon our people without warning, and passed before their

vision with a probable speed of more than a mile a minute.

The impression thus made would necessarily be far from

complete. Of those in or near the path of the tornado, one

would observe the lower, aiiother a higher portion, very few

noticing just the same features. It. came to some with the

shock of an explosion, or, if they were so fortunate as to

have it lift as it passed over them, they might see that a

lumber-yard was being poured down upon them, which

would be equivalent to not seeing the real cause at all, only

a secondary result. To others, again, personal preservation

was the first law of nature. To those to the north or south,

or some distance in advance, and so fortunate as to have

their attention properly directed, are we most indebted for

what little history we have been able to gather, otherwise

than that to be obtained from the study of the destruction it

left behind." To this may be added, (1) no two tornadoes

ever had the same appearance; (2) in the same tornado the

movements are so complex that it is practically impossible to

grasp the whole scene; (3) it is believed that it is almost

impossible to avoid preconceived opinions, which give an

observer a bias one way or another (this is recognized by

the most skilled physicists); (4) in many cases leading ques-

tions would tend to cloud the truth; (5) it is probable that

sometimes a storm not a tornado is mistaken for one, and

this serves to confuse the appearances. This was much
more of a difficulty forty years ago than now. A good

illustration of this (S) may be found in the so-called Natchez

tornado.

Natchez (Mississippi) Tornado.

This hurricane, for it was undoubtedly a West India

cyclone or hurricane, occurred May 7, 1840. Mr. Tooley's

description is quoted from. " At 12.45 p.m., the roar of the

approaching storm began to be distinctly heard, the wind

blowing a gale N. E., 6 (Beaufort). The roar and commo-
tion of the storm grew more loud and terrific, attended with

incessant coruscations and flashes of forked lightning. As
the storm approached nearer, the wind veered to the E., 7.

At 1.45 a blackness of darkness overspread the heavens; and
when the annulus approached the city, the wind suddenly

veered to the S. E., 8, attended with such crashing thunder

as shook the solid earth. At 2 the tornado, 10, burst upon
the city, attended with such murky darkness, roaring and

crashing, that the citizens saw not, heard not, knew not, the

wide-wasting destruction around them. At this moment the

barometer fell to 29.37" (it had been 29.49" at noon). The
wind that desolated Natchez was from the S E. A brick

house on the north ^side of Main Street had the leeward

gable end thrown out, the windward end remaining unin-

jured. The windward gable end of a large house adjoining

the Commercial Bank bursted outward against the face of

the storm; the leeward end was uninjured." It is plain,

from the veering of the wind and the steady fall of the

barometer, that this storm was not a tornado, and we shall

avoid a good deal of difliculty by throwing it out in our

studies.

Two Epochs of Study.

It is rather remarkable that between the years 1840 and

1850 there was most diligent attention paid to this subject by

the most noted physicists and meteorologists of that day,—

•

Joseph Henry, A. D. Bache, Loomis, Espy, Eeid, Redfleld,

Hare, and others; and after that period for nearly twenty

years, or till the Signal Service was established, there ap-

pear to have been very scanty studies of the phenomenon.

In some respects this will be an advantage to us, as we can

compare the later studies, having all the advantages of

weather-maps, concerted action, simultaneous observations,

etc., with the meagre data of the earlier explorers in this

enchanting field. These appearances have been' so differ-

ently described, and there seems to be so much confusion in

some cases, that it is best to quote quite freely from the tes-

timony of those who were eye-witnesses or personal investi-

gators.

New Brunswick, N.J., June 19, 1835.

One of the best studied of all tornadoes was this one in

New Jersey. I quote from Professors Johnson and Henry.
" In a few cases, in which the ridge of a building lay north

and south, the eastern slope of roof was observed to be re-

moved, or at least stripped of its shingles, while the western

slope remained entire. I do not recollect to have encoun-

tered a single case in which the top of a tree, with its roots

in the ground, was lying towards the west, though I cannot

say that none occurred. None were seen with the tops fron

the centre of the path. A lad of eight or nine years was

carried upward and onward with the wind a distance of

several hundred yards, and afterwards descended in safety,

being prevented from a violent fall by the upward forces.

Rafters which penetrated buildings south of the track, en-

tered them on the north side. Their descent, in some in-

stances, was with great violence, contrary to what happened

in the range of the upward motions, where a lad, already

referred to, was deposited in safety after a journey of one-

fourth of a mile." Professor Bache also investigated this

tornado. He says, " I think it entirely made out that there

was a rush of air in all directions at the surface of the ground

towards the moving meteor, this rush of air carrying objects

with it. The effects all indicate amoving column of rarefied

air, without any whirling motion at or near the surface of

the earth."

New Haven, Conn., July 31, 1839.

A short time before this tornado the wind blew fresh south-

east. It changed suddenly south, and in a moment west,

where it continued. Professor Olmstead says, " Accompa-
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"Dying these changes, a heavy rumbling noise was heard, not

unlike the passing of a long train of cars, which was audi-

ble in every part of the city. All describe it as a strange

cloud of terrific aspect, white, like a driving snow-storna or

light fog, and agitated by the most violent intestine mo-

tions. It came suddenly upon them with torrenis of water.

Trees and other objects that mark the direction of the

wind which prostrated them are, with a very few exceptions,

turned inwards on both sides towards the centre of the

track; while near the centre the direction of the prostrate

bodies is coincident with that of the storm. A barn was de-

molished, and a dove-cote scattered in fragments, while a

hen-roost which stood feebly on blocks was unharmed. In

a barn that was blown down, a boy that was on a load of

hay in the barn was transported across the street and depos-

ited in a neighboring field unharmed. In other cases, how-

ever, forces seem to have acted with great violence upon the

individual parts of bodies. Numerous instances occurred,

where hens were completely stripped of their feathers.

Trees and other heavy bodies, that were raised into the air

and transported to a distance, did not generally appear to

have fallen with the ordinary force of falling bodies. Forces

appear to have acted in contrary directions. The legs of

the same table were found deposited at the distance of many
feet from each other in different directions."

Pine Plains, N.Y., June 19, 1835.

The day had been very sultry. Clouds highly charged

with electricity darkened the horizon at 3 p.m. At 6 p.m.

" our attention was arrested by the peculiar manoeuvring of

dark and heavy clouds a little south of west. As the black

cloud arose (it had the appearance and commotion of dense

volumes of smoke bursting from a burning building), light

and windy clouds from all that part of the heavens veered

toward it with unspeakable confusion and velocity. Mr.

Anthony Simmons, near Best's, was on the road with his

team loaded with a hogshead of sugar (1,250 pounds).

Horses, wagon, and sugar were hurled over a stone wall into

a perfect wreck; himself blown in an opposite direction about

fifteen rods."

Stow, O., Oct. 20, 1837.

Professor Loomis gives a graphic account of this tornado.

There was a tremendous roar heard. " Several of the fowls

were picked almost clean of their feathers, as if it had been

done carefully by hand. There were two powerful currents

of wind blowing from opposite sides of the track,—that is,

within a few rods of each other,—and with such violence

that the stoutest oaks fell before it. What then became of

the air thus accumulated in the centre? That there was a

powerful current upward from the surface of the earth, near

the middle of the track, is proved by the objects which were

elevated. A tree which was levelled as this whirl was ap-

proaching it, would be turned to the right; and another,

which fell as the whirl was receding, would be inclined to

the left."

Mayfield, O., Feb. 4, 1842.

Professor Loomis has given us a description of this tor-

nado also. " The lightning was quite sharp just before the

blow came on, and thunder was distinctly heard above the

roar of the tornado. This roar was almost deafening, and

was compared to a heavy surf upon the seashore, or to

the Palls of Niagara." Professor Loomis loaded a six-

pounder with a pound and a quarter of powder and with

pieces of board. These were fired into a side hill, and from

the penetration he decided that some of the boards in this

tornado were driven into the earth with a velocity of 682

miles per hour. The stripping of fowls attracted much at-

tention in this and other tornadoes. In order to determine

the velocity needed to strip these feathers, the above six-

pounder was loaded with five ounces of powder, and for a

ball a chicken just killed. Professor Loomis says, "The
gun was pointed vertically upwards and fired. The feath-

ers rose twenty or thirty feet, and were scattered by the

wind. On examination, they were found to be pulled out

clean, the skin seldom adhering to them. The body was

torn into small fragments, only a part of which could be

found. The velocity was 341 miles per hour. A fowl, then,

forced through the air with this velocity is torn entirely to

pieces; with a less velocity, it is probable most of the feath-

ers might be pulled out without mutilating the body."

Professor Loomis gives a list of twenty-one tornadoes

down to March, 1842, and the following resume of all the ap-

pearances: "1. No season of the year is exempt, but they

are most numerous in May and June. 2. They occur chiefly

between noon and sunset. 3. The temperature at the time

is unusually elevated. 4. They are invariably accompanied

by lightning and rain, and frequently by hail. 5. Their

progress in this country is invariably eastwardly, the mean

being twelve degrees north of east. 6. Their average

breadth is about 120 rods; length, 15 miles; velocity of prog-

ress when violent, about 30 miles per hour; duration of de-

structive violence, 45 seconds. 7. Light objects are fre-

quently transported 3 to 20 miles. 8. Very few human
lives are lost, about one to a tornado. 9. Leeward roofs are

generally taken in preference to windward (Professor

Loomis thought the windward side of a roof would be

pressed down on the rafters, while the wind would cause a

partial vacuum on the leeward side, which would suffice to

throw that off). 10. Fowls are frequently picked of most of

their featiers. 11. In passing over ponds or rivei"s. water is

invariably raised in considerable quantity."

The omissiflns in this summary of any ascending motion

in the centre of the tornado, any whirling from right to left

or left to right, and any evidence of a partial vacuum, are

most extraordinary and well-nigh inexplicable. Professor

Loomis also adds several significant facts. The Morgan

(Ohio) tornado of June 19, 1823, is thus described :
" At 9.30

p.M the observer heard a roaring as of heavy thunder, which

called him to the door. Upon opening it, he immediately

discovered a bright cloud, having precisely the color of a

glowing oven, apparently of the size of a half-acre of

ground, lower than the dark canopy which remained un-

broken above, and moving rapidly in the direction of his

house. The brightness of the cloud made the face of things

light above the brightne s of a full moon. There was

neither hail nor rain during the passage of the tornado,

neither flashes of lightning nor distinguishable peals of

thunder, but an intense brightness of the cloud and a con-

tinual and tremendous roar." Such descriptions as these

might be given for hundreds of pages; but the above is a
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fair sample of them, and must suffice. Before remarking

upon these quotations, it will be of interest to bring down

such descriptions thirty years later.

Signal Office Notes.

In making investigations of tornadoes, the observer was

furnished with fifteen to twenty topics of search, and usually

framed a number of questions to be asked each person. It

is also probable that in these answers all classes of replies

by the more interested and by those less so are mingled

together. Oftentimes the localities were visited some weeks

after the tornado, and when many valuable facts could not

be ascertained. To any one desiring a more connected ac-

count of these tornadoes, they will find them in the annual

reports of the chief signal officer for 1873 and 1875. I will

here simply make quotations without giving names.

Iowa and Illinois Tornadoes of May 22, 1873.

"Saw two clouds—one in the south-west, and the other

in the north-west—which appeared to rush together in the

west."

" Saw tornado approaching like two dark clouds, with an

intervening lighter-colored space between them. These two

clouds presented a funnel-shaped appearance. It whirled

contrary to the hands of a watch. Heard some thunder

previous to tornado, but saw no lightning."

" Heard it roaring a long time before it arrived. As it

approached, saw two funnels distinctly. Saw funnel on the

south side, which was the smaller, swing around in a half-

circle and join the larger one. When it struck the ground

it seemed to smoke, the smoke surging up like spray upon a

wave-beaten rock. Saw lightning during the tornado."

"Saw lightning during the tornado, and heard thunder

above its roar."

"Saw the funnel whirling contrary to the sun. Saw
lightning flash up and down the funnel. Saw a tree thrown

out from the top of the funnel about one foot in diameter."

" The roaring was terrifie. It resembled the sounds of

machinery magnified a million times. It was a combined
' woo-oo 00' and ' whir-r-r-r.' When the funnel came near,

it grew as dark as midnight."

" Observed sheet lightning in the tornado several times.

When the tornado had passed about a mile and a half, it

appeared to stand still ; and a strong gale, with rain, blew

directly from it, so that I thought the storm was coming

back."

"The tornado first appeared as two clouds—one from the

south-west, and the other from the west—rushing to one

point."

" Heard roaring about half an hour before it came."
" Heard roaring an hour before the storm came. Did not

hear it after it passed. Saw a cloud rushing from the south,

and another rushing to meet it from the north."

"The roaring was very loud for an hour previous to its

arrival. Did not hear it after it passed. Saw no light-

ning."

"It was impossible to hear thunder, owing to the noise

of the storm, which was terrific."

" Noticed a very black cloud in the west, with a lighter

space on each side of it. Did not hear the roaring very dis-

tinctly until it was nearly opposite. Then it was an awful

ocean-like roaring."

"Saw two clouds—one in the north-west, and one in the

south-west—rushing together with great rapidity. A whirl-

ing began right where they met, assuming the form of a-

funnel. Saw it whirling with the hands of a watch at the

distance of about two miles."

"There seemed to be a dark cloud to the south-west,

another to the north-west. The roaring, like the whirring

of a thousand threshing-machines, was so loud that I could

not hear the breaking of the buildings."

Georgia and South Carolina Tornadoes, March 20, 1875.

"The cloud was very black, with a reddish appearance

beneath. Approached with a rising and falling motion, and

sometimes bursting upward, like dense, black smoke from a

furnace."

"The cloud was fiery in appearance, throwing up, at

times, what looked like tongues of flame."

"The form of the cloud was that of an inverted cone, and

its appearance luminous. The red cloud moved with great

velocity."
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FIG. 1.— TORNADO-CLOUD.

"The roar of the tornado was terrific, as if a thousand

locomotives were racing across the country at full speed."

" Saw a bright column reaching from the ground to a

height of nearly a hundred yards."

This tornado occurred just about noon, and it is not a little

strange that many of the observers saw a more or less bright

light connected with the funnel. A photograph of the

ruins of Massey's house, near Sparta, Ga., shows a remarka-

ble parallelism in the distribution of the dehris The house

stood directly in the path of the tornado, and was built of

heavy hewn timbers dovetailed together at the corners. The

south-east side was first crushed in; then the whole house was

moved ten feet east, and torn to fragments. The present

writer saw precisely the same lines of dehris parallel to the

tornado track in the Wallingford (Connecticut) tornado of

Aug 9, 1878. This illustration (Fig. 1) of a tornado-cloud is

given as a good representation of the phenomenon. It will be

found that nearly every picture has waving lines upon it, as

though the funnel were whirling, but the amorphous ap-

pearance here given is probably more accurate. Dr. Mc-

Pherson gives this description: "The horizontal whirl, con-
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trary to watch-hands, was plainly visible, together with a

rolling motion inward and upward, giving the appearance

•of dense volumes of black smoke ascending from a tar-kiln.

Coruscations were observe! shooting out on the right or

south side of the cloud. A light funnel-shaped cloud, look-

ing much like white steam, immediately preceded the black

cloud."

Summary.

I have read over about a thousand pages of tornado litera-

ture in making these quotations. They are extremely dis-

jointed, as must be necessarily the case in the scope of this

paper. I have had no theory to support, and in conse-

•quence the quotations are without bias. It is hardly proba-

ble, however, that any one person can read such a mass of

matter and make the best selections to give the more promi.

nent appearances; and it is much to be hoped that some one

will go over this ground and make independent selections of

the salient points. I think the omissions in these appear-

ances are oftentimes more suggestive than the positive state-

ments.

The Loud Roar.

The well-nigh universal testimony is, that there was an

indescribable roaring in connection with the tornado. It is

probable that this was heard in the earlier cases, but was

not regarded of enough importance to note. It is hardly

probable that the loudest of this roar could be heard more

than a few minutes before the outburst. Little weight can

be attached to the observations of a few, that it was not

heard after the passage. It is entirely improbable that this

can be caused by the wind, or by the tornado whirling in

the air. We very much need more careful observations.

Attention should be directed especially to a comparison of

the sound with a continuous rumble of thunder.

The ascending current has also been largely commented
-on. The attempt to show an updraught by the fact that

some persons were let down gently is more than counter-

balanced by the fact that pieces of board and timber were

driven into the ground many inches. The evidence on this

point of an ascending current is very contradictory, and it

is highly probable that a fierce blast from two du-ections,

together with the assistance of the topography, will account

for most of the phenomena. There is almost overwhelming

evidence that air rushing into a partial vacuum does not

produce this updraught. The evidence shows that the direc-

tion of the path of the tornado is pre eminently toward the

north-east.

Whirling of Tornado-Cloud.

Perhaps the least satisfactory testimony is regarding this

appearance. We may set down at once the uselessness of

any one trying to determine this whirling if he is more than a

thousand feet away, and probably the limit should be five

hundred feet. Attention should be directed to the ground,

and most careful observations made of the whirling frag-

ments. The distribution of the debris is markedly against

any whirling. It is impossible to see how a whirl of a hun-

dred feet diameter could throw down one tree to the north-

east, and its neighbor to the south-east on top of the other.

Some one has well suggested, that, if the cloud is whirling,

the trees on the edges of the tornado should lie parallel to

the track, while those in the centre should lie at right an-

gles; but we know that precisely the contrary is the appear-

ance. The writer once made an observation which may
help to elucidate this problem. In the streets of Washing-
ton, during the laying of the cable-road, there were em-
ployed furnaces for heating tar, and in these furnaces it was
customary to consume the remains of the tar-barrels for fuel.

The smoke from these furnaces was most dense and black.

The draught was so strong that the smoke issued from the

chimney at a velocity fully equal to the wind that was blow-

ing. The top of the chimney was not more than three feet

from the eye, thus giving a most excellent opportunity for

noting the slightest movement. When it was nearly calm,

the smoke ascended perfectly straight, and with no whirling

motion. The moment the wind blew, an extraordinary phe-

nomenon was seen. Taking a vertical plane in the direction

of the wind, and looking with the wind at the back, it was
found that on the right of the plane the smoke whirled from

right to left, while on the left it whirled from left to right.

The appearance of this smoke thus doubling upon itself was

most interesting, and invariably occurred when the wind
blew. It seems as though most of the contradictions in the

testimony would disappear if some such action as this took

place. We may be certain that there is no uniform whirl

in tornadoes in either direction.

Stripping Feathers from Fowls.

This is undoubtedly a true phenomenon. The attempts to

prove that this could be caused by the expansion of air in

the quills, due to the passage of a vacuum, have signally

failed. Fowls under an air-pump could not be deplumed by
exhausting the air. We must also regard Professor Loomis's

experiment of shooting a fowl out of a cannon as an entire

failure, I mean for elucidating this phenomenon. He
thought, that, if the fowl could have been fired at a hundred

miles per hour instead of three hundred and forty, the result

would have been very diilerent; but this certainly is very

doubtful. A wind of a hundred miles per hour would have

carried along the fowl, feathers and all. It would be an

interesting experiment to fire a fowl at a hundred miles per

hour; but it is entirely probable that no fowl could live

under such a shock as that, and the feathers would not be

driven ofl: until the velocity became enough to dismember

the fowl. It would also be interesting to hold a fowl before

a blast, and determine, if possible, the velocity needed for

depluming. The most singular fact is, that the fowl lives

under the depluming process. In some cases roosters have

been seen walking around, days after the tornado, crowing,

and without a feather on their backs. The appearance can

be readily accounted for on the supposition that an electric

charge threw off the feathers, and this seems the only way
of explaining the stripping of clothes from a person.

The conclusion seems forced upon us that we need, more

than all else, much more accurate observations by persons

accustomed to note physical phenomena. It will be seen

that in later days the appearance of clouds from the north-

west and south-west is attracting great attention. That this

fact was not emphasized before, may be due, in part, to the

fact that it was not regarded as of any special importance in

accounting for the phenomena. It seems that these appear-

ances certainly attend the tornado, and are seen all along its
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course of a hundred or two hundred miles; so that they

cannot be regarded as individual clouds, whose meeting pro

duces the funnel.

[ContiQued on p. 316.]

NOTES AND NEWS.

Any one interested in the sick benefit, funeral aid, and death-

beneficiary associations of the United States can help malio the

statistics of their organizations for the forthcoming census more
complete, and disseminate the knowledge of the good work they

are doing, by sending the names of such societies as they may
know of, and the addresses of their principal oflicers, to Mr.

Charles A. Jenney. special agent cf the Eleventh Census, 58 Wil-

liam Street, Neiv York City.

— Professor S. T. Maynard, in the April bulletin of the Hatch
Experiment Station of the Massachusetts Agricultural College at

Amherst, states that the fact that healthy and vigorous peach-

trees can be grown to the age of six to ten years in New England
needs no demon-tration, but that we seldom find healthy trees of

a greater age on account of the destruction resulting from the

cold and by the disease called the "yellows." While we do not

know the exact nature of the disease called the "yellows," and
cannot wholly control the atmospheric causes, the other causes,

says Professor Maynard. we can largely control; and by careful

cultivation in the spring and early summer only, by the use of

complete fertilizers in the fall or early in the spring, we can

largely prevent this destructive diseasi\ It may not be profitable

to try to save diseased lree=. and it would be advisable to destroy

them as a matter of safety, although there is no evidence that the

disease is contagious: for upon the college grounds more or less

diseased trees may be found at all times; and young trees are

planted where old trees have died, and, with an abundance of

plant-food, have grown in perfect health for six years.

— Experiments in the cutting of seed- potatoes after various

methods have been carried on each season since the organiza-

tion of the Ohio Agricultural Station. In 1889 the work was
carried on upon a larger scale than formerly, and with a greater

number of varieties, the object being to test the validity of con-

clusions drawn from the results of former experiments, also to

compare varieties. There is sufficient uniformity in the results of

different seasons to warrant the following conclusions, says Pro-

fessor W. J. Green, the horticulturist: 1. Other conditions being

the same, the larger the cutting, the greiter the total product; i.e.,

the total product varies in about the same ratio as the size of the

cutting. 2. The marketable product also increases as the size of

the cutting is increased, but does not follow the same ratio as the

total product, the rate of gain being less. 3. The increase is

found in both the large and small potatoes, the greater portion

being in the latter. 4. A crop grown from whole potatoes matures
at an earlier date than one from small cuttings. 5, Small cut-

tings require soil that is more highly enriched and thoroughly

prepared than lar^e cuttings and whole potatoes, in order to se-

cui'e a good stand and to produce a profitable crop. 6. The ques-

tion of relative profit, as between the use of small cuttings and
whole potatoes, depends upon the cost of seed -potatoes, the date

at which the crop is to be harvested and sold, and the condition

of the soil at planting-time. 7. In ordinary practice it will usually

be found that neither extreme, as to quantity of seed used, will be
found to be profitable. The safest plan is to use large, well-

matured, healthy potatoes, and cut to two and three eyes.

— Much discussion having been provoked relative to the results

of experiments at the Massachusetts Agricultural College, Am-
herst, Mass., with steam and hot water for heating greenhouses
(reported in Bulletins Nos. 4 and 6), especially as to the accuracy of

the results. Professor S. T. Maynard has the past winter made a

careful repetition of the experiments to correct any errors that

might be found, and to verify previous results. The boilers hav-

ing been run with the greatMSt care possible from Dec. 1, 1889, to

March, 1890, and every precaution having been taken that no
error should occur, he finds the total coal consumed between those

dates, for the hot- water boiler, to be 6,598 pounds, the average daily

temperature for the time being 49.74°: and for the steam-boiler
the total coal consumed in the same time was 9 734 pounds, the
averaL'e daily terapeiature for the time being 48.39°. The follow-

ing criticisms have been made by parties not conversant with the
facts of the case: 1. That the piping and check-valve were not
arranged so as to get the most perfect circulation of steam with-
out a great loss of fuel. 2. That the flues from the two boilers

entered the chimney in such a way as to give a better draught to

the hot-water boiler. 8. That the exposure of the two houses;

was such that the house heated by hot water received more sun-

heat than the one heated by steam. These criticisms Professor
Maynard thinks can be answered to the entire satisfaction of all

fair-minded readers. By numerous test examinations he found
that the circulation of steam through all the pipes, above the-

water-line of the boiler, is perfect whenever there is fire enough
to create steam in the boiler; that the check-valve must conse-

quently work easily; and that there is never any standing water
in the return-pipes above the water line of the boiler. The flues

are arranged so as to give as nearly equal draught to the boilers

as is po sible and have tbem enter the same chimney, and enter at

the same point; and if there is any difference in the draught of
the two, it is in favor of the steam-boiler. It was suggested by the
late Mr. George Hills of Arlington, that perhaps from their location

the steam-heated house received less sun-heat than that heated by
hot water. To test this matter, two standard thermometers were
placed in each house, so that the sun's rays should fall upon them
equally in both houses at the same time, — one on the eastern,

and one on the western exposure. Records were made three times
each day for twenty days, ending March 18. Of these twenty
days, about eleven days were cloudy and nine clear, and probably

the period of time under observation was long enough to show
that the amount of sun-heat received by each house is so nearly

equal as to in no way change the results given in the temperatures

of each h- use.

— In the American Chemical Journal (vol. xii. No. 4) Mr. H.
J. Patterson of* the Maryland Agricultural Experiment Station.

Agricultural College, has an article on " The Use of Animal Char-

coal in the Determination of Fat (Ether Extract) in Feeding-
Stuffs.'' His conclusions are, that the'use of charcoal results in a
closer approximation to the truth than any other method in use,

though absolute accuracy is not claimed. The following points

may be claimed in favor of the use of animal charcoal in the de-

termination of fat (ether extract) in feeding- stuffs: 1. That the

product obtained is nearly pure fat or vegetable oil. 2. That the
product obtained gives a more correct idea of the physical nature

of the fats from various substances. 3. That slight quantities of

water that may exist in the substance and pass out with the ex-

tract will be removed by the charcoal. 4. That soluble acids of

the plant, or acid which may be formed by the continuous distil-

lation of ether, in connection with some constituents of plants,

will be partially, if not wholly, removed by the animal charcoaL

5. That the animal charcoal will partially obviate, if not wholly

remove, the difficulty of change in the amount of ether extract

(which generally increases) with the aging of the sample.

— The April bulletin of the Michigan Agricultural Experiment

Station is on "Foul Brood," by A. J. Cook. By special request

of several bee-keepers. Professor Cook^issues the bulletin upon the

most serious malady that ever attacks bees in this or any other

country. The problem of safe wintering, once so important, is

now solved, and the intelligent apiarist feels no longer any dread

of winter's cold. Foul brood is now the bee-keeper's terror. Like-

the cholera— a disease which is close akin to foul brood— among
our own kind, so this disease comes into the bee community like

a terrible scourge; and if the bee-keeper is ignorant, incautious,

or indifferent, it abides with him till it starves for want of bees

on which to feed. Terrible, and teriibly fatal, as this disease is

known to be, experience has proved, certainly, that with full'

knowledge, and as great care, it can be kept in check and wholly

cured, and that with not very serious labor and expense. The
minute ovoid spores are brought to the hive probably in honey

fed to or brought in by the bees. It is easy to see how honey in

a diseased colony of bees would receive these spores. It is diffi-
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cult to see how it could be free from them. The spores might

also he introduced by giving combs containing the disease brood,

or which had previously contained it, to the bees, and so now
would have the dormant bacilli or spores. Undoubtedly foul

brood is usually first introduced through the honey, while it is

often spread rapidly by an exchange of combs in an apiary where

only a few of the colonies are affected. While the bacillus cannot

develop in the honey, very likely the honey serves admirably to

hold and preserve the spores. When the larval bee is once

affected, it is disturbed, lies differently in the cell from the

healthy larva, soon turns yellow or straw color, then to brown,

while the skin Feems loose and flabby. Later the mass becomes

thick and viscid, and turns dark brown, the color of coffee before

any cream is added to it. It now dries up, and at last forms a

thin layer over the bottom of the cell. While in the putrid

coffee-colored state, if drawn out from the cell by inserting into

it a pin-head, it is stringy ; and if it fails to hold to the pin, it will

fly back. This brown, stringy, elastic mass, with no resemblance

to a larva or pupa, is a sure proof of the presence of the dread

malady. The larva may never be capped over, but, if attacked

late in its development, it usually will be. This cap, however,

will appear sunken or concave, instead of being convex or round-

ing out, as the cappings of brood always do when the brood is

healthy. These sunken caps are always suspicious, and should

always lead to close investigation. Little irregular holes in the

cappings are often seen, which also should awaken suspicion.

Another indication not always' marked in the early stages is a

rank smell, which has been compared to the odor of old glue, and
which is not very unlike the odor of decaying brood that has been

chilled. Often this odor, in severe cases, is very marked, and can
be detected while the hive is closed, and several feet from the one

perceiving it. Mr. Cheshire thinks that the mature queen, work-

ers and drones, are also subject to attack, and frequently succumb
to the disease. For the remedies we must refer to the bulletin

itself.

— Within the past few years much complaint has been made by
bee-keepers of a disease among bees which not only depleted the

colony, but was made manifest by the appearance of the diseased

bees. They look black because of loss of hair, much as do robber

bees, or old bees in spring, and frequently make strange motions

in front of the hives, as though dancing or in convulsions. They
are frequently dragged out of the hives by the other bees. This,

like foul brood, is supposed, says Professor A. J. Cook, to be due
to fungoid attack. In this, only the mature bees seem to become
victims, though the inoculation appears to come through the

queen. Thus it is found that superseding the queen with a

healthy one cures the malady. It is also reported that abundance
of salt water placed close by the hives, where the bees can gain

ready access to it, will cure this "nameless bee-disease." It

would seem that this malady is the same that has received atten-

tion in Europe, and which jMi-. Cheshire has said was due to the

attack of Bacillus Gaytoni.

— The March bulletin of the Agricultural Experiment Station

of Cornell University is devoted to "Growing Corn for Fodder
and Ensilage," by Messrs. I. P. Roberts and Henry H. Wing.
Not all the points given below are based upon the experiments

detailed in the bulletin. Some are drawn from work done else-

where, and some from unpublished results of their own. First,

they wish to emphatically repeat the recommendation of last .\ ear,

that, in growing corn for ensilage, care should be taken to select

the largest variety that will fully mature before frost in the locality

where grown. Special attention is called to the fact that hereto-

fore it has been a common practice to sow or plant corn for fodder

and ensilaging entirely too thick. Starch and sugar are not fully

developed without an abundance of sunlight. Immature plants

are likely to contain a very large per cent of water. It will readily

be seen that twenty-five tons of green corn, containing ninety per

cent of water, gives but five thousand pounds of dry matter;
while twelve tons, containing seventy-five per cent of water, gives

six thousand pounds of dry matter. In the latter case a thousand
pounds more dry matter is obtained, and less than half the weight
of gross material has to be handled and stored ; while the corn

will still have sufficient moisture to give the resulting silage that
succulence upon which its value for feeding as compared with dry
forage largely depends. While the percentage of nitrogen grows
less as the plant approaches maturity, a much larger proportion
of the nitrogen in the unripe material is in the less valuable form
of amides tban in the mature plant, so that the less percentage
of nitrogen in the riper product is compensated for in its increased
nutritive value. So far, all the experiments go to show that the
effort should be made to raise the largest yield of grain irrespec-
tive of stalks, no matter what purpose it is intended for. If one
variety gives an equal yield of grain and a greater amount of
stalks and blades, then of course it should be preferred, for fodder
and ensilage purposes, to the variety that gives the less stalk and
blade; but it will be found that as a rule the larger the yield of
grain, the larger will be the yield of stover. Finally, the fact

should not be lost sight of, that wood and water alone are not
good foods for animals, and that they are expensive products to

handle.

—The May bulletin of the Michigan Agricultural Experiment
Station is an essay on the English sparrow, by C. B" Cook.
Seven States legislate against the English sparrow. Of these, four
simply except it from the protection afforded other birds. New
York makes it a misdemeanor to harbor or protect them, while
Michigan pays a bounty of three cents for each sparrow's head.
Over twenty of the remaining States give the English sparrow the
same pi'otection that is offered to other birds. The remaining
States have no laws on the subject. The first thing that should
be done to check the sparrows' increase, says Professor Cook, is

the repeal of all laws offering them protection. Doubtless many
who would turn their hands against the sparrow are prevented from
doing so by bird-laws. As recommended by Mr. Bariows, it may
be best that one able man should be employed in every town and
city to superintend a systematic warfare against the English spar-

row. No matter how much farmers and gardeners desire to de-
stroy these birds, it will be of comparatively little avail so long as

the sparrows are permitted to stay in their great breeding-haunts,

the cities, unmolested. The alarming rate at which the sparrows
have increased during the past few years shows only too clearly

that some action is necessary. No doubt a bounty helps to lessen

their numbers; but it is a question if this is the best way to exter-

minate the English sparrow. This method has been employed in

Michigan since 1887, and has been found an expensive method of
lessening their number. The greatest objeciion— that other spe-

cies of birds are killed by careless persons for English sparrows

—

would apply as well to any other means of destruction. The
scheme for offering liberal prizes for the greatest number of birds

killed in any given territory is worth considering. If the prizes

are sufficiently large, many persons will compete, and great de-

struction to the sparrows would result. Whatever means are

employed, it is of the greatest importance that all States and
Territories infested be united in their efforts, and all employ some
good means of eradication. One or two States alone can accom-
plish but little, as the sparrows are spreading so rapidly that the

birds would migrate from other States near by as fast as those

within the State limits were destroyed. No one should receive

sparrows on a bounty or pi-ize that has not thoroughly studied th

bird. Far too many of the town clerks in Michigan do not know
the English sparrow's head from that of a linnet or thrush. As a
result, a great many birds that have been sent in for a bounty are

the most beneficial birds. Thus many heads have been sent to

this station, on which a bounty was claimed, of such valuable

birds as the song-sparrow, red-polled linnet, and evening gross-

beak,—birds that the laws protect by a fine of five dollars against

their slaughter. Michigan has a good law against destroying native

birds, and every person presenting such a bird to the town clerk's

office should pay the penalty, which is a fine of five dollars.

— The picture of Ruwenzori (identified by Stanley with the

Mountains of the Moon), which will appear in the June Scribner,

was drawn from Stanley's own sketch made at the time of the

discover}'. The race of pygmies discovered by Stanley in Africa

were photographed by him, and one of the pictures will be repro-

duced in his article.
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Lieut. Finley's Views.

For the past ten years Lieut. Finley has devoted a great

deal of attention to this subject, and has received reports of

tornadoes from thousands of observers. His views, then,

should have much weight as being a resume of all the facts

reported. Quotations will be made from his book entitled

" Tornadoes," published in 1887 by the Insurance Monitor.

No attempt has been made to classify these, but I have
given them in the order in which they occur in the book.

Speaking of the flow of air on either side of a la'rge storm,

we find, " As these conditions continue to prevail, there is a

growing contrast of temperature to the north and south of

the major axis (of the depression), owing to the long-con-

tinued movementof the atmosphere from opposite directions;

such movement eventually affecting the disposition of air in

the warmer regions of the extreme south, and likewise the

colder regions of the extreme north. The contrast of tem-

perature now natvitally increases witli marked rapidity, and
the formation of clouds commences in earnest, iluge

masses of dark and portentous appearance bank up in the

north west and so;ith-west with amazing rapidity, and soon

the scene becomes one of awful grandeur. The strugsrle for

mastery in the opposing currents is thus indicated by the

gathering cloud-formations. The condensation of vapor

from the extremely humid southerly currents by contact

with the augmenting cold of their struggling opponents con-

tinues. It increases rapidly. Finally, when resistance to

the unstable equilibrium can no longer be maintained (con-

trolled by the rate of temperature change and rapidity of

condensation), the opposing forces are, as it were, broken

asunder, followed by the upward rush of huge volumes of

air. The outward indication of this event is first shown in

the whirling, dashing clouds over the broken surface of the

heavy bank of condensed vapor, forming the background,

—

a scene not easily depicted or realized by one who has not

witnessed it, but never to be effaced from the memory of the

actual observer. There is an awful terror in the majesty of

tiie power here represented, and in the unnatural movemi-nt

of the clouds, which affects animals as well as human
beings. The next stage in the further development of this

atmospheric disturbance is the gradual descent of the funnel-

shappd cloud from a point apparently just beneath the posi-

tion of the enactment of the first scene. The tornado is now
before us, not fully developed, but soon to acquire that con-

dition when the terrible violence of its power will make the

eartli tremble, animals terror-stricken, and men's hearts

quake with fear."

" There seems to be some strange connection between the

almost simultaneous appearance of clouds in the south-west

and north-west, possessing as they do such unusually threat-

ening forms. As they approach from opposite directions,

they are suddenly thrown into the greatest confusion, break-

ing up, as it were, into small portions, which dash pell-mell

over each other and in every direction ; now darting toward

the earth; new rushing upward to considerable heights like

sky-rockets, c at moderate elevations rolling over each

other in a well-developsd whirl. An observer, in describing

the approach of the clouds from the south-west and north-

west, stated that they came together with a terrific crash,

as if thrown from the mouths of cannons. Generally, fol-

lowing closely upon the existence of this condition, the

funnel-shaped tornado-cloud appears against the western

sky, moving boldly to the front from without this confused

mass of flying clouds." Lieut. Finley describes four motions

of the tornado: '" No. L is called the whirling or gyratory

motion, which is invariably from right to left. Above all

other motions, this is attended with the greatest violence.

This gyratory motion forms what is termed the ' vortex' of

the tornado-cloud, within which the velocity of the centrip-

etal currents of air is almost beyond conception. No. II.

is called the progressive motion of the tornado,—the motion

which determines the cloud's track from one point to

another. No. III. is termed the rising and falling motion

of the tornado. No. IV. is called the zigzag motion, or

swaying from side to side of the central line of cloud-move-

ment. This movement is sometimes quite suddenly per-

formed, but generally it is a moderately slow movement, and

one that can be watched and easily identified. In complet-

ing the extent of a single act of this motion, the tornado-

cloud will diverge about an equal distance on either side of
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the central line of movement, though thes(! tangents to the

major axis are not necessarily of equal length."

Lieut. Finley summarizes his study of the relations of a

tornado to general atmospheric conditions as follows:

" There is a definite portion of an area of low pressure

within which the conditions for the development of torna-

does are most favorable, and this is called the dangerous

octant. Tornado regions are to the south and east of the

region of high contrasts in temperature (temperature

gradient) and in dew-points. The area of tornadic action is

to the south and east of the region of high contrasts of cool

northerly antl warm southerly winds,— a rule that seems to

follow from the preceding, and is of use when observations

of temperature and dew-point are not accessible. The rela-

tion of tornado regions to the movement of upper and lower

clouds shows that the former indicate the presence of the

cold north-west current, and the latter the warm south-west

current of air, which ultimately lead to the development of

the high contrasts of temperature so essential to the birth of

tornadic action. The study of the relations of tornado

regions to the form of barometric depressions shows that tor-

nadoes are more frequent when the major axis of the baromet-

ric trough trends north and south, or north-east and south-

west, than when it trends east and west."

From Lieut. Finley 's " Scientific Resume of Tornado

'Characteristics," I have selected the following as touching

upon points not already mentioned.
" The time of day, the time of year, and the peculiar hot

and stifling condition, indicate that heat is the physical

agent developing the tornado. By the rotary action of the

tornado-cloud the condensed vapor is whirled into a fine

mist, giving it the appearance of steam, and lighting the

interior of the cloud. The tornado is accompanied by a

rumbling noise (very peculiar), which never ceases while

the funnel-shaped cloud is upon the earth or a short distance

above it. The funnel form of the cloud is due to the peculiar

ascensional movement of air-currents, the vapor ,being con-

, _ densed along the central line of movement by the cold of

' elevation. The motive power of a tornado, and the agency

which lifts objects or carries them long distances, is that

motion of the air in tlie cloud set up by the variable heat

conditions of large masses of air over adjacent regions.

" The tornado vortex may be formed either by an ascen-

sional movecnent of a mass of heated air, giving rise to un-

stable equilibrium, or by the meeting of opposite currents

with higli temperature gradients, or by a combination of

these. Two currents of air approaching each other from

opposite directions will not come directly together, because

of the influence of the relative motion of the earth. The

mass of air coming from the south would have a greater

velocity eastward than that coming from the north: there-

fore, instead of meeting each other in a direct line, the two

currents will form an angle at their intersection, and the

combination of the two masses will give rise to a rotation in

a direction contrary to the hands of a watch with its face

upwards. These conditions account for the spiral movement

of the air-currents and the formation of the vortex in the

tornado. The cold air from the northward will under-run

the warmer air from the southward, because of the difference

in density of the two masses, and as a result will aid in the

formation of the whirl.

" The electrical tension of the air cannot, under the most

favorable atmospheric conditions, cause the movement of

oppositely elect^rified air masses, because of the excellent con-

ductivity of free air, which always tends to equalize electric

potential. The presence of ozone is usually detected in the

wake of the tornado. People are stripped of clothing, fowls

and birds denuded of feathers. The peculiar roaring noise

which accompanies the progress of the tornado cannot be

ascribed to the intervention of electrical forces : it is far more

reasonable to assert that the noise is produced by the resist-

ance which the rapid and violent indraughts of air en-

counter while passing into the tornado's vortex. The vortex

approximates a vacuum, and the air rushes into it at the

spout end near the earth with great violence, atltended by a

hollow, sucking sound of marked intensity.

" The peculiar sensations of what are termed 'burning,'

' scorching,' or ' stifling' heat, which are reported by those

who experience the violence of the tornado, must be due to

the latent heat of vaporization, which is given off in great

quantities by the extremely rapid condensation that attends

the tornado as a constant feature."

A very interesting comparison may be made between

tliese later views and the appearances noted earlier. Lieut.

Finley seems to have slightly confused the conditions which

prevail at the centre of the general storm with those at the

tornado. Great contrasts of temperature and dew-point,

meeting of hot south with cold north winds, etc., can only

occur at the centre of the general storm, but that point is

four hundred miles from the tornado. It seems probable

that altogether too much emphasis has been given to the two

clouds,—one in the north-west, and the other south-west

—

which are described as gathering themselves together as two

giants eager for the coming contest. We have already seen

that these clouds are an accompaniment of the tornado.

They are probably never more than one or two miles apart.

They seem to rush together, because, when first seen, a cloud

of dust hides the true tornado, and these appendages appear

prominently on either side. In a minute or two the ob-

server is enveloped in the dust, and the next instant he sees

the death-dealing funnel, and his heated imagination at once

leads him to the conclusion that the funnel is produced by

the forcible meeting of the clouds.

Contrasts of Temperature.

Lieut. Finley especially insists on such contrasts as a vera

causa in the formation of a tornado, but it would seem as

though he has entirely mistaken the mode of action gener-

ally ascribed to an unstable equilibrium. We are impressed

with the fact that the clouds and resulting contrasts are on

the same level, whereas, in order to have a contrast capable

of causing an upsetting in the atmosphere, it is absolutely

essential that the cold air be above the hot. Lieut. Finley

expressly declares against this disposition by stating that the

colder air, by its density, under-runs the warmer. It is a

matter of deep regret that other writers on this subject have

not seen that such a condition as the last mentioned en-

tirely negatives their theories of tornado formation.

Tornado Whirls.

No one who has read all that precedes can be more aston-

ished than the present writer to Bnd that the evidence proving

a whirl is so inconclusive and conflicting. I had fully made
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up my mind that there must be a whirl, though in doubt as

to its direction. In fact, the best testimony we have, scat-

tering of debris, is sti'ongly in favor of the view that there

is no whirl. Figs. 3 and 3 will show better than pages of

text the nature of this testimony. Let us ask what would be

the effect of a whirl, in a direction counter-clockwise, pass-

ing through an orchard (see Fig 2). Facing the tornado as

it approaches, we would see trees passing our eyes at right

angles to the track, or leaning over to the right. After the

tornado passes, we would see trees on the south side lying

^'
®

—

«— 1

PIG. 2. — ORCHAED BLOWN DOWN BY A WHIRL FROM RIGHT

TO LEFT.

parallel to the track, with tops to east, while on the north

side their tops would lie to the west. Fig. 3 shows the true

conditions which are found. The debris and trees in the

centre all lie parallel to the track, while on the north and
south sides the trees point inward and forward toward the

centre. The writer made a most careful investigation of

the conditions at the Wallingford (Connecticut) tornado;

and these appearances were repeatedly met with, though the

FIG. 3. — ORCHARD AFTER ACTUAL TORNADO HAS PASSED.

true significance of the facts was not fathomed. The stron-

gest argument that has been advanced in favor of a whirl

has been the position of tall trees which have crossed each
other. Almost invariably the under tree is the one pointing

north or north-east, while those above point south-east or

south. The proof is very unsatisfactory. If there is a
steady whirl in a mass of air, why would it not break down
neighboring trees in the same direction?

Further Research.

We are impressed with the imperfection of the evidence

regarding the true mechanism of a tornado. Even the ap-

parent drawing-up of water from a pond cannot be regarded

as evidence of an uprush. We know, that, even if there

were a perfect vacuum, water could not possibly be raised

more than thirty-four feet. It is probable that the depres-

sion noted as the tornado passes is due to the wind, and the

apparent rising of a mass of water is simply fine water-par-

ticles or mist borne on the wind. The fact of the existence

of a whirl is one of the most important that can be estab-

lished. While we can never expect that an observer would
remain near enough to a very severe tornado to make accu-

rate observations, yet it seems as though this fact might be

established by skilled observations in a less severe tornado.

If you are on the south side of a tornado, there is little use

in "looking for a whirl; but attention should be given to-

the starting of objects into the air. See whether, when a tree

starts, it goes suddenly, as if shot from the ground, or is-

swayed violently at the top first; see whether the debris that

rises goes up in great confusion, whirling over and over, or

whether it is carried lengthwise, as in a stream; etc. If you
are on the north side, get as near as you dare, and cling to a

large tree, or, better, to a post; note whether a single object

near the ground or up in the funnel has any motion what-

ever toward your right hand as you look at the funnel.

The moment the tornado has passed, run with the greatest

possible speed to its rear, and, if possible before the dust has^

enveloped you, see if a single object on the ground or up irt

the air is moving to your right. If the tornado has moved
through an orchard, establish as near as you can the centre-

line, and then pace off one hundred, two hundred, three hun-

dred feet to north and south, examine trees at the same dis-

tance on either side, and see if those on the south are uprooted

or broken more than those on the north. If the tornado is

moving at the rate of eighty miles per hour, and the whirl a

hundred and twenty, on the south side the resultant velocity

would be two hundred, while on the north side it would be

only forty miles per hour. The greatest care must be taken

that we do not blind our eyes with preconceived notions.

When some observer who has a barometer has been so for-

tunate as to take it to a dug-out, and has kept his eye upon
it rather than upon the more absorbing tornado, we may
hope from his testimony, if the funnel goes over his head,,

to clear up more doubtful points, and establish more certain-

ties, than can ever be done by any other means. Finally,,

as the West becomes more thickly loopulated by skilled ob-

servers, we may hope to some time establish many points

now very uncertain. H. A. Hazen.

LETTERS TO THE EDITOE.

*** Correspondents are requested to he as brief as possible. Tlie writer's name
is in all cases required as proof of good faith.

The editor will be glad to publish any queries consonant with the character

of the journal.

On request, twenty copies of the number containing his communication ivili

be furnished free to any correspondent.

To Discuss Meteorological Topics.

A PRELIMINARY Survey is being made to discover if available

material enough exists in and near this city to form a society to

study and discuss meteorological topics. Such an organization

should include physicians, civil engineers, and other professionals,

and amateurs who have studied the weather in a scientific way,
or the relations of any of its phases to important human interests,

like health, construction of dams, bridges, and buildings, naviga-

tion for commerce and pleasure, horse and steam car local traffic.
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crops, preservation of forests, and writing insurance. Nothing,

perhaps, touches people's mundane welfare at so many points as

the weather; and yet, as a science, meteorology is really in its

infancy. In many civilized countries there are, aside from the

ofiSoial weather bureaus, independent associations made up of per-

sons who are interested in their own or other people's investiga-

tions of the weather, in some of its bearings upon the happiness

of man. Such are the New England, Royal, and Scottish Mete-

orological Societies. Some of the members are professional and

hard working meteorologists, of national or world-wide fame,

like Dr. Buchan and the Hon. Ralph Abercrombie; and some are

wealthy hut intelligent enthusiasts, like Mr. G. Lawrence Rotch

of Boston, who has built and equipped one of the finest private

observatories in the world, and in a quiet way contributes much
to the advancement of science. There can be no question as to

the value of such an organization. A few minutes' reflection

should satisfy any well-informed resident of this city and vicinity

that men enough, admirably qualified to conduct such an enter-

prise, are to be found hereabouts; and the advantages of affilia-

tion for this purpose ought to be too apparent to need pointing

out. The discussion of appropriate papers from members or out-

side experts, the education which even the most accomplished

scholars would derive from others" labors, the stimulus and direc-

tion given to individual investigation, the procuring of a common
library for use in meteorological research, the shaping of popular

ideas about weather, and the depreciation of "cranks" of the Wig-
gins type, would be among these benefits. Whether those per-

sons best fitted to carry on this work have the time and inclina-

tion to carry the proposed society through a short infancy into an

assured permanence and a usefulness worthy of the American
metropolis and its environs, is really the only question to be

solved. I should be glad to be the humble means of bringing to-

gether for organization those who will favor the movement in

private letters to the editor of Science. James P. Hall.
Brooklyn, N.Y., May 20.

BOOK-REVIEWS.

Midnight Talks at the Club. Reported by Amos K. Fiske. New
Yord, Fords, Howard, & Hulbert. 16°. |1.

Most of the chapters of this book were originally published as

a series of articles in the Sunday edition of the New York Times,

and purport to be accounts of certain talks and discussions at the

Asphodel Club, at which the author was present as a listener.

The principal talker is known as " the Judge," who is obviously

intended as the author's mouthpiece. The talks are almost en-

tirely on religious themes, "the Judge's " views being those of the

most advanced liberal Christians of the present day. He is repre-

sented as regarding "the restraint and elevating influence of

Christianity over society as necessary to the uplifting of mankind
from their low condition, the salvation of free institutions, and
the system of popular government" (p. 108). But he holds that

"the Church, in order to maintain its great influence and power for

good, and do the work which most needs to be done, absolutely

must range itself in line with modern progress in knowledge and
thought " (p. 321). But the Church, he says, has not kept up with
the intellectual progress of recent times, and for this reason is

losing its hold upon the world. The remedy that "the Judge"
proposes is to "discard the requirement of a belief in the miracu-
lous" as a condition of admission to Christian fellowship. Such
a loosening of the bonds of dogma would, he thinks, bring into the

Church all the best minds of the age, and make it the saving and
elevating power that it ought to be. It will be seen, therefore,

that the views expressed in the book are those now commonly
held by scientific men and historical critics, but they have not
until i-ecently been expressed in this country with such freedom
and emphasis. Unfortunately, however, "the Judge's" views,

like those of most liberal Christians, are mainly negative and
critical; and he has little to say as to tlie positive side of religion,

except that he believes in the being of God and the immortality
of the soul. Hence, although the work is written in an excellent

spirit, and contains many good points, the reader lays it down
with the consciousness of something lacking.

Epitomes of Three Sciences: Comparative Philology, Psychology,

and Old Testament History. Chicago, Open Court Publ. Co.

13°. 75 cents.

This volume contains three essays designed to give an account

of recent investigations in certain departments of science, with

their most important results. The ablest and most interesting is

the first, on "The Study of Sanskrit." written by Professor H.
Oldenberg of Kiel. It is not, as the title of the book would lead

us to think, an exposition of comparative philology, which is only

incidentally alluded to, but is an historical account of the discov-

ery and elucidation of the ancient Sanscrit literature. Beginning
with Sir William Jones, the author traces the progress of Sanscrit

studies through various vicissitudes and difficulties to the present

day, and shows how much has been done toward the recovery of

this important literature, and by what means the work has been
accomplished.

The second paper, entitled "Aspects of Modern Psychology," by
Professor Joseph Jastrow, is really devoted to the new science of

psycho-physics. It is not a summary of the science, but a brief

history of its origin and development. The contributions of the

different nations are recorded, those of Germany naturally occupy-

ing the most prominent place; and there are also a few pages on

recent investigations in comparative psychology and in animal

psychology.

The third essay, "Rise of the People of Israel," by Professor C.

H. Cornill of Konigsberg, is an attempt to state the grains of his-

torical truth in the early traditions and legends of the Israelites.

The author holds that every such historical legend has a basis of

truth; but by what criterion he discriminates between the truth

and its attendant falsehoods he does not tell us. However, he
sets before us what he believes to be the real outline of Israelitish

history from Abraham to David, which has at least the merit of

being based on conscientious and painstaking study. On the

whole, this little volume is well worthy of perusal.

Pure Logic and other Minor Works. By W. Stanley Jevons.

New York, Macmillan. 8°. $3.50.

This volume is made up of several of the author's shorter

works, with a preface by Professor Robert Adamson. It contains

the woik on "Pure Logic" first published in 1884; "The Substitu-

tion of Similars," which appeared in 1869; and some minor logi-

cal essa.vs, closing with the four papers entitled "John Stuart

Mill's Philosophy Tested," originally published in the Contempo-
rary Review. As all of them have long been before the world,

and most students of logic and philosophy have already formed

their opinion of them, we shall not discuss them here; but we
cannot help recording our opinion that neither these nor the au-

thor's other works have such high merit as his admirers claim for

them. Jevons was always trying to be original, and to revolution-

ize the branches of knowledge with which he dealt; yet his only

valuable contributions to them relate to minor points. The criti-

cisms of Mill might better, we should think, have been left to

slumber in the pages of the magazine in which they originally

appeared, as they are no benefit to their author's reputation. He
does, indeed, point out some defects in Mill's philosophy ; but

many of his criticisms are worthless and misleading, while their

tone and temper are about as bad as is possible. They are, in

fact, models of all that controversial writings ought not to be.

How to Remember History. By Virgima Conser Shaffer.

Philadelphia, Lippincott. 8°. $1.

The main object of this work is to assist the student of history

in remembering dates. It presents a summary of the leading

events of the sixteenth, seventeenth, eighleenth. and nineteenth

centuries, some thirty or forty in each one, with charts designed

to make the dates and character of these events apparent to the

eye. The occurrences of each century are first stated in brief

chronological form, it being intended that these statements shall

be committed to memory; and then follows a succinct histoiical

account of the events themselves. But the charts are the peculiar

feature of the work, and are believed, not only by the authoress

but by others who have used them, to be valuable aids to the

memory. The plan of the charts was originally borrowed from
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fiome German writer, but is here given with modifications, each

•chart consisting of one hundred squares representing the years of

the century, while colored sections within the squares indicate

the important events. The plan is certainly ingenious; but we
must confess to hasing considerable doubt as to the efficacy of

any such contrivances. It may be worth trying, however, and
the book is meritorious even apart from the charts.

AMONG THE PUBLISHERS.

In Lippincott's Magazine for June, Robert Kennaway Doug-
las has an arlicle upon "The Origin of Chinese Culture and Civi-

lization." Mr. Douglas maintains that the Chinese were not abo-

riginal in China, but were immigrants into that country from
Babylonia.

—Messrs. John Wiley & Sons announce as in preparation

"Least Squares," by Professor W. W. Johnson of the United

States Naval Academy.

—Henry Holt & Co. have issued a new catalogue covering their

educational publications in science, mathematics, history and po-

litical science, English, French, German, Greek, Latin, Italian,

and Spanish.

— Robert Bonner's Sons, New York, announce " Africa Re Dis-

covered: Five Years with the Congo Cannibals," by Herbert Ward.
Mr. Ward's travels in Africa commenced in 1884, when he re-

ceived an appointment in the service of the Kongo Free State.

He was a member of the Stanley Relief Expedition, and made
his memorable canoe journey of eleven hundred miles on the

Kongo in the service of H. M. Stanley.

—Columbia College, in its recent change of administration, has
attracted to itself considerable public attention. The New Eng-
land Magazine, in the coming June number, will contain an
illustrated article on this subject by Professor Van Amringe.

— President Seth Low (ex-mayor of Brooklyn), in his article on
" The Rights of the Citizen as a User of Public Conveyances," in

the June Scribner, says, "The most valuable city franchises in

the United States have been parted with, for the most part, for

nothing. In Europe they have been largely retained as a source

of revenue to the community. If we can find the reason for the

facts as they exist here, much light may be thrown on the ques-

tion of remedy."

— The Chautaiiquan for June opens with the second of a two-

part article on "The Making of Italy," by Edward A. Freeman,
the eminent English historian; James A. Harrison, LL.D., of

Washington and Lee University, takes "The Archaeological Club
in Italy" to the end of its journey; Bella H. Stillman continues

her studies of "Life in Modern Italy," this time giving a glimpse

of the customs of the upper classes ; Principal James Donaldson,

LL.D., of the University of St. Andrews, Scotland, closes his

series of articles on "Roman Morals;" a characteristic article on

"How to Travel in Italy" is contributed by J P. JVIahaffy, M. A.,

SECOND EDITION.

NATURALISTIC PHOTOGRAPHY
FOK STUBETiTS OF THE ART.

313 pages Svo., cloth, ¥2.00, postage prepaid
" This book contains a greater amount of informa

tion on the artistic elements to be considered in
photography than any that we know of."

—

Scientific
ATnerican. Descriptive circulars on application to

E. & F. N. SPON, 12 Cortlandt St., New York.

BOOKS: How to Sell tlieni. Send a list,

stating condition, edition, etc., to Science Book
Agency, 47 Lafayette Place, New York.

ved at Editor's Offic

Bonaparte, Prince Roland. Le Glacier de TAletsch
et le Lac de Marjelen. Paris, The Author. 26 p.
4°.

Le Premier Etablissement des Neerlandais a
Maurice. Palis, The Author. 60 p. 4°.

Church, A H. The Chemistry of Paints and Paint-
ing, London, Seeley & Co., 310 p. 13=. (New
York, Macmillan, SI,75.)

Durham, W. Evolution, Antiquity of Man, Bacteria,
etc, Edinburgh, Adam & Charles Black, 127 p,
12'. sects,

I'ISKE, A, K Midnight Talks at the Club. New
York, Fords, Howard i Hulbert, 298 p. 16°, $1.

Henshaw, S. Bibliograph.y of the More Important
Contributions to American Economic Entomol-
ogy. Parts I., II,. III. The More Important
Writings of Benjamin Dann Walsh and Charles
Valentine Riley, Washington, Government.
454 p. 8°.

Hensoldt, H, Zwei Jahre in Ceylon. New York,
Druck der Cherouny Pr, and Publ, Co. 51 p. 8°.

Jevons, W. S, Pure Logi« and other Minor Works.
Ed, by H. Adamson and Harriet A Jevons.
London and New York, Macmillan, 299 p. 8°.

$2,50.
JlAEiLAUN, A. E. v. Allgemeine Naturkunde, Lief,

118-123. Pflanzenteben, II, Hefte 1-6, Leipzig,
Bibliograpbisohe Institut, 320 p, 8°, (New
York, Westermann.)

Old Testament Stories in Scripture Language,
Prom the Dispersion at Babel to the Conquest
of Canaan. (Riverside Literature Series. No.
46,) New Yort and Boston, Houghton, Mifflin, &
Co. 100 p, 16° 15 cents,

Oldenberg, H.; Jastrow. J,; and Cornill, C, H,
Epitomes of Three Sciences, Comparative Phi-
lology, Psychology, and Old Testament History,
Chicago. Open Court Publ, Co, 139 f. 12°, 75cts.

Shaffer, Virginia C How to Remember History.
Philadelphia, Lippinoott, 143 p. 8° $1,

Thayer, W B., ed The Best Elizabethan Plays,
Boston, Ginn & Co, 611 p. 12°, SI 40,

Warner, P. A Course of Lectures on the Growth
and Means of Training the Mental Faculty,
Cambridge, University Pr, 282 p. 12°, (New
York, Macmillan, 90 cents,)

"Wiley, H, W, Record of Experiments in the Pro-
duction of Sugar from Sorghum in 1889. Wash-
ington, Government. 112 p. 8°.

"Witness, The. Vol, I, No. 1. m. Frankfort, Ky,,
S. P. Smith. 4 p. f°. 25 cents per year.

Just Published.

Fact and Theory Papers

THE SDPPRESSIoiTOF CONSUMPTION.
By Godfrey W. Hambleton, M.D. 12*^. 40c.

Dr. Hambletou is president of the Polytechnic
Physical Development Society of Great Britain.
The issue here raised is of immense importance. It
is a question of life or death for hundreds of thou-
sands ; and he earnestly requests careful considera-
tion of the eTidence he deduces in support of the
case, which he claims not only completely justifies,

but also necessitates the conclusion that we now
have it in our power to suppress consumption.

THE SOCIETY AND THE "FAD."
By Appleton Morgan, Esq. 12°. 20 cents.

In this book Mr. Morgan, who is president of the
New York Shakespeare Society, sets forth what he
believes to be the true function of a Shakespeare
Society, which in many respects he makes essen-
tially scientific.

Ready June 7.

PROTOPLASM, THE CELL DOCTRINE, AND

C. F. Cox. 12"^. 75 cents.

The author of this book was for some years presi-
dent of the New York Microscopical Society, and in
this volume he sets forth his views on the spontane-
ous generation theory and its relation to the general
theory of evolution, and on protoplasm and the cell

doctrine.

Beady July 5.

THE CHEROKEES IN PRE-COLUMBIAN TIMES
By Cyrus Thomas. 12'^. $1.

Dr. Thomas in this work will reverse the usual
method of dealing with prehistoric subjects : that is

to say, he will commence with the earliest recorded
history of the tribe as a basis, and ti ace the chain
back step by step by the light of the mounds, tradi-
tions, and other evidence, as far as possible. He
has already presented to the public some reasons
for believing the Cherokees were mound-builders,
but additional evidence bearing on the subject has
been obtained. A more careful study of the Dela-
ware tradition respecting the Tallegwi satisfies him
that we have in the Bark Record (Walam Olum)
itself proof that they were Cherokees. He thinks
the mounds enable us to trace back their line of
migration even beyond their residence in Ohio to
the western bank of the Mississippi. The object is

therefore threefold: 1. An illustration of the re-

verse method of dealing with prehistoric subjects
;

2. Incidental proof that some of the Indians were
mound-builders ; 3. A study of a single tribe in the
light of the mound testimony. This work will be an
important contribution to the literature of the Co-
lumbian discovery which will doubtless appear
during the coming two years.

N. D. C. HODGES,
47 Ijafayette Place, New York,

MACMILLAN & CO.'S
NEW BOOKS.

Science in Plain Language.
12mo, cloth, 50 cents.

EVOLUTION,

ANTIQUITY OF MAN, BACTERIA, Etc.

A Series of papers giving the general results

of Scientific Investigations in plain, every-
day language without too much detail

.

By WILLIAM DURHAM, F.R.S.E.
The subjects comprised are Natural Selection—

Origin of Species, Origin of Man's Higher Nature,
Ancient Lake Dwellings. Protoplasm—Origin and
Basis of Life, Disease Germs, Fermentation. Color
—Flowers, Animals, Warning, Colors and Mimicry.
Movement—Plants, Sleep of Plants, etc.

l2mo, cloth, 50 cents.

Note Ready. Vol. 11. of the New Edition of

A Handbook of Descriptive and Practical

ASTRONOMY.
By G. F. CHAMBERS, F.R.A.S.

Vol. II. Instruments and Practical As-
tronomy. Svo, 35-25.

"A valuable mine of astronomical information
carefully brought up to date.''''—Academy.
Recentlv Published. Vol. I. The Sun, Planets

and Comets. Svo, $5.25.

Noic Ready. 16mo, 90 cents.

LECTURES ON MENTAL FACULTY.

On the Growth of Intellectual Faculty and

Means of Training It,

By FRANCIS WARNER, M.D.
16mo, 90 cents.

The Chemistry of Paints and Painting

By A. H. CHURCH, M.A., F.R.S.,
Professor of Chemistrj' in the Royal Academy of

Arts m London.

12mo, cloth, gilt, $1.75.

& CO,, 112 4tli Avenue, N. Y.
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of Dublin University; "How Electricity is Measured" is the sub-

ject of an entertaining article by Professor Edward L. Nichols of

Cornell University: that the new Greece is worth studying as well

as the old. is shown in "The Greeks of To-day," by Albert Shaw,
Ph.D.; and John Burroughs explains what to him is "The Secret

of Happiness."

— Messrs. Ginn & Co. announce to be ready in June, "The
Leading Facts of American History," by D. H. Montgomery,
author of "The Leading Facts of English History," " The Lead-

ing Facts of French History," etc. This work is based on a study

of the highest recognized authorities in United States history.

Its object is to present in a clear, connected, and forcible manner,
adapted to the wants of grammar school pupils, the important

events in the life of the American people from the earliest period

to the present time.

— The famous Bill of Rights adopted by Parliament in 1689,

which finally settled the constitutional character of the English

Government and brought kings strictly under law, has just been

added to the Old South Leaflets, being the nineteenth number in

the new general series, published for the directors of the Old

South work, by D. C. Heath & Co.. Boston. The historical and
bibliographical notes to this leaflet, by Mr. Mead, are especially

full. These original documents, so many of which are being fur-

nished at so trifling an expense by the Old South people, are in-

valuable for our students of history.

— Mr. Edwin D. Mead's addresses on the Roman Catholic

Church and the public schools have been put together in a little

volume of a hundred pages, which will be published immediately

by George 11. Ellis, Boston. The collection includes the addresses

given before the Woman Suffrage League in Boston during the

controversy over Sninton's "History," the address before the

Massachusetts Schoolmasters' Club at the close of the Boston con-

flict and the address before the National Educational Association

at Nashville last summer in the debate with Bishop Keane.

Thesp addresses have already been published as separate pam-
phlets, and of the Na?liville address nearly fifty thousand copies

have been circulated. Their publication together at this time, when
the struggle over the Bennett law in Wisconsin has drawn the

attention of the country anew to the whole subject, is opportune.

There is almost no phase of the subject which Vlr. Mead does not

touch in these addresses. What is chiefly worthy of remark is,

that although he is the warmest defender of the public-school

system, and the most outspoken critic of the parochial schools,

he has treated the Roman Catholics with a careful justice, which

has won their confidence, as has been done, perhaps, by no other
of their criiics. The Catholic Review, the ablest of the Catholic
newspapers, wrote last summer, " What we desire to call atten-

tion to in these pamphlets is the remarkable fairness with which
Mr. Mead treats Catholics and their views. The first fourteen
pages of the first essay might have been written by a Catholic.

It looks as if, for the first time in American history. Catholics
were about to meet in the arena a foeman who knows their

strong and weak points as well as his own."

— Russell Sturgis, the well known architect, has written for the
June Scribner an article on "The City House" (one of the series

on homes), in which he says, " Nothing more incongruous than
our New York palaces, of which the first notable one was the
marble structure at the corner of Fifth Avenue and 34th Street,

has ever been planned or erected. They are in almost all respects

small houses looked at through a magnify ing-glass; the necessary
conditions of a stately house, a sort of palazzo, have hardly been
considered in them; the American citizen whose fortune has in-

creased a hundred-fold builds a house perhaps ten-fold larger

than he would otherwise have done, but in other respects very
similar to that one in which his father lived in days of compara-
tive poverty."

—A recent number of Garden and Forest has an interesting pic-

ture of the substantial old stone bridge which spans the Ipswich at

Topsfield, Mass., and the descriptive text contains a plea for more
of these solid arches, which harmonize so well with the scenery

of a hilly country. A fruiting branch of the Chinese privet is the

subject of another picture in the same number; and the titles of

some of its articles are, "Flower Painting," In a California Can-
on," "Vegetation in Southern Alabama," "Legislation for the

Adirondacks,"' "Grapes for Home Use," "Pruning t;he Peach,"
"Hardy Plants for Cut Flowers, and Notes on Wild Flowers."

The usual amount of select correspondence, book-reviews, and
notes on timely topics, complete the number.

—D. C. Heath & Co. have recently made the following

important additions to their Modern Language Series: "Prac-
tical Lessons in German Conversation," by Professor A. L.

Meissner of Queen's College, Belfast (this book fu nishes a

graduated and systematic series of lessons to give facility in

speaking German) ; '"Goethe's Sesenheim" (from Dichtung und
Wahrheit) , edited by Professor H. C. O. Huss of Princeton;

"A Primer of French Literature," by Professor F. M. Warren,
based on lectures delivered by the author in his classes in

Johns Hopkins Universitj'.

TEN POUNDS

TWO WEEKS
I

THINK OF IT!
I

As a Flesh Producer there can be
no question bat that

SCOTT'S

EMULSION
I

Of Pure Cod Liver Oil and Hypopliospliites

Of Lime and Soda
is Tvithout a rival. Many have
g-ained a pound a day by the use-'' It curesof it.

CONSUMPTION,
SCROFULA, BRONCHITIS, COUGHS AND
COLDS, AND ALL FORMS OF WASTING DIS-
EASES. AS I'ALATABLE AS MILK.
Be sure you get the genuine aa tliere are

\

poor imitations.

A New Method of Treating Disease.

HOSPITAL REMEDIES.

What are they ? There is a new departure in
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are guaranteed to cure every ill out of a single
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By C. F. Cos, President New York Microscopic
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Biological Society, Washington.

May 17.—Erwin F. Smith, A New Species

of the Genus Aphis; T. S. Palmer, Some
Early Views of the Geographical Distribu-

tion of Specie?; Frederick W. True, Exhibi-

tion of a Specimen of Lopbiomys inhautii,

a Rare and Remarkable Rodent from Africa;

W. H. Seaman. Tlie Place of Biology in

Public School Instruction.

Natural Science Association of Staten

Island.

May 8.—Charles W. Leng, Staten Island

Kre-flies.

Boston Society of Natural History.

May 21.—Warren Upham, Geographic

Limits of Species of Plants in the Basin of

the Red River of the North; VV. O. Crosby,

Composition of the Till or Bowlder Clay;

S. H. Scudder, The Variety of Myriapodal
Life in the Carboniferous Period.

CATAHBH
Catarrhal Deafness—Hay Fever.

A NEW HOME TREATMENT.

Sufferers are not general'y aware that these

diseases are contagious, or that ihey are due to

the presence of living parasites in the lining

membrane of the no-e and eustachian lubes.

Microscopic research, however, has proved this

to be a fact, and the result of this discovery is

that a simple remedy has been formulated where-
by catarrh, catarrhal deafness and hay fever are
permanently cured in from one to three simple
applications made at home by the patient once
in two weeks.

N B.—This treatment is not a snuff or an
ointment ; both have been discarded by repu-
table physicians as injurious. A pamphlet ex-

plaining this new treatment is sent free on
receipt of stamp to pay postage, by A. H. Dix-
on cSc Son. 337 and 339 West King Street.

Toronto, Canada.— Christian Advocate.

Sufferers from Catarrhal troubles should care-
fully read the above.

CHEMICAL BOOKS FOR SALE.

Bekichte der Deutschen Chemischen Gesell-
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Journal of the Ctiemical Society of London
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Analyst, London 0887-89, July and November
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numbers of 1884. 1887, and 1888) 2.40

Zeitschrift Rubenzuckerindustrie Stammer
(1885-86, part of 18871 1.20

Zeitschrift Rubenzuckerindustrie Scbublers
CVols. xiv.-xvii. inclusive), complete 3.40

Any of the above will be sent postpaid on receipt
of price.

SCIENCE BOOK AGENCY,
47 Lafayette Place, New York.

A TEMPORARY BINDER
for Science is now ready, and will be mailed

postpaid on receipt of 75 cents.

This binder is strong, durable and

NTWHSSS^^^k ^'^Sant. has gilt side-title, and allows
—^a^M^^M^B the opening of the pages perfectly
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or replaced without disturbing the

others, and the papers are not muti-
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ing. Filed in this binder. Science is

always convenient for reference.

^ShDEP N. D. C. HODGES,
47 Lafayette Place, N. Y.
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GEMS AND PRECIOUS STONES OF

NORTH AMERICA:
A popular description of their occurrence, value,
history, archieology, and of the collections in
which they exist; also a chapter on pearls, and on
remarkable foreign gems owned in the United
States. By George Frederick Kunz. Illustrated
with eight colored plates and numerous engrav-
ings. Price, $10.

Mr. Kunz, who is well known as an authority upon
the subject of gem stones, and who is the expert for
Tiffany & Co., possesses peculiar facilities tor the
preparation of a work of this kind.

Sent postpaid on receipt ofprice.

N. B. C. HOSCES, 47 I^afayette PI., N. Y.
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Wants.

Ajir person seeking a position /or whicli he is quali-
fied by his scientific attainments^ or any person seeking
some one lo fill a position o/ this character, be it that
ofa teacher ofscience, chemist, draughtsman, or- -what
not. may have the ' Want ' inserted under this head
FREE OF COST, if he sati.i/ies the pubiisher of the suit-
able character of his application. A nyperson seeking
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THIRD EDITION.
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NEW YORK.

WANTED.- At the BRYANT SUMMER SCHOOL,
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A,
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iniversity student and Fellow in Biology, de-

sires a position either to teach biology or as assist-
ant in a biological laboratory. Would prefer the
latter and be satisfied with a moderate salary if the
position afforded time for the prosecution of original

''
'

" " " BOX 86, Princeton, N. J.research. Address,

'pHE ADVERTISEB-A Third Year Student in
J- Honor Sciences at Toronto University, is willing
to take position as Science-Teacher or Tutor until
next October. En husiastic and practical instructor
in Biology. Chemistry, Physics. Mineralogy and
treology. Latin and Greek and other branches ad-
ditional if required. Young, good family Refer-
ences as to character and ability. CHEMIA, UNIV
COLL., TORONTO. •

'-i

Address M. H. CRUMP,"
Frankfort, Ky.

the produc-
a caves and other places,
re Ky. Theological Sem'y,
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three years' practical experience in a London

firm of assayers to the Bank of England, Royal Mint
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and of gold, silver and lead ores. I. FRED. JOHN-
SON, Nortbgate Brewery, Canterbury England.
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Survey, Washington, D.O.
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We will send this Atlas, postpaid, on receipt of
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York.

THE LITERARY WORLD.
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and Discussion. The Literary World, now in its 21st
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United States. It stands without a rival, and chal-
lenges comparison with any other publication in the
country, occupying to any extent the same field.
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instruct, entertain and guide; and to form the taste
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and beautiful. Published by E. H, HAMES & CO.,
1 Somerset St., Boston, Mass.
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TO BE PUBLISHED IN JUNE OR JUL Y:

STANLEY'S GREAT BOOK

IN DARKEST AFRICA"

" There is no other manuscript, printed book or pampJilet, this spring of the year of our Lord
1890, that contains any account of this region of horrors other than this book of mine."

In Two Octavo Volumes of over 500 Pages each, with Important
Maps, Two Portraits on Steel, and Many Wood Engravin'-gs.

Price, complete, $7.50, in cloth.

1 riE TEXT " ^^ DARKEST AFRICA," besides its unequalled interest as a full and complete recordof the most hazardous and event-
• ful of all African Exploralions, and the one most fruitful of important discoveries, displays Mr. Stanley's literary skill in a

new light. Marked by an unaffected fervor throughout, it is yet a masterpiece of strong and crisp narration and of graphic description.

fJI^ ILLUSTRATIONS These are made from sketches and photographs by Mr. Slanley and his stafl. They are by the
vj L\ I. \.\Jl\vj

. best American, English, and French artists, among whom are Mr. Frank Fowler, Mr. Carroll
Beckwith, Mr. J. D. Woodward, Mr. Walter Wilson, Mr. Montbard, Mr. Riou, Mr. Forestier, Mr. WardmuUer, and Mr. Schonberg.

EDITION OP I tlX P There will also be an Edition de Luxe, with the text on the best hand-made paper, and the illustrations

specially printed from the wood blocks on India paper and mounted. It will contain additional illustra-
tions, and the two portraits of Mr. Stanley, engraved on steel, will be the first impressions before letters, printed on Japanese paper and mounted.
This edition will be limited to 250 copies for America

; price, $60. Each copy will be numbered and will be signed by Mr. Stanley.

*:>,* Sold Only by Subscription through Authorized Agents, to whom Exclusive Territory will be Assigned. Agents Wanted Everywhere. A
Rare Chance for Summer Work for Teachers and College Students. For further particulars address

CHARLES SCRIBNER'S SONS, 743 Broadway, N. Y.
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THE CHEEOKEES IN PRE-COLUMBIAN TIMES.'

II.

Having thus followed back the chaiu by the lig-ht of his-

tory and tradition, we turn next to the evidence derived from

the mounds.

Altbough it cannot be stated positively that no tribe ex-

cept the Cherokees occupied this Appalachian region between

1540 and 1690, still the evidence and indications leading to

that conclusion are so strong as to justify us in assuming

that it is cori-ect. It is possible that clans or small parties

from oth,er tribes may have taken up their abode temporarily

One of the ancient burial-places in Caldwell County,

N.C, explored by the agents of the United States Bureau of

Ethnology, is described as being a burial-pit in the form of

a triangle, the two long sides 48 feet each, and the southern

base 32 feet, in which the bodies and accompanying articles

were deposited and then covered over, but not so as to raise

any distinct mound above the natural surface of the ground,

or, if so, it had settled to the level of the latter. The depth

of the original excavation, the sides of which could be dis-

tinctly traced, varied from two and a half to three feet. In

this pit were twenty-seven skeletons arranged as follows:

nine lying horizontally on their backs on the bottom of the

pit, with nothing over them except the dirt (these were

buried separately) ; four were in a sitting posture, and over

each a small beehive-shaped vault of cobblestones; four

buried two and two in vaults, but lying horizontally at full

length; and ten or more in one group, which, from their

arrangement in regard to each other, the explorers believed

must have been interred at one time, the skeleton of the

principal personage of the group resting horizontally on his

face on the bottom of the pit. Under the head of this skele-

ton was a large engraved shell gorget shown in the figure

(Fig. 1). Aroand the neck were a number of large-sized

shell beads, probably the remains of a necklace; at the sides

of the head, near the ears, five elongate copper beads, or

rather small cylinders, varying • in length from one and a

half to four inches, part of the leather thong on which the

smaller ones were strung yet remaining in them. These

beads were made of thin copper cut into strips, and then

rolled up so as to bring the edges together on one side in a

with these mountain Indians; but, so far as history informs

us and the remains indicate, a single instance of the kind

only is known. It is therefore a fair presumption that such

mounds or other works of this area, not constructed by the

whites, which indicate contact with European civilization, if

there be any, are to be attributed to the Cherokees.

* Continued from Science of May 10, p. 300.

Straight line. The plate out of which they were made was
as smooth and even as though it had been rolled. Under
the breast of the same skeleton was also a piece of copper.

The arms were partially extended, the hands resting about a

foot from the head. About each wrist were the remains of

a bracelet composed of alternate beads of copper and shell.

At his right hand were four iron specimens much corroded,
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but sufficiently distinct to indicate their form and use. Oue

of these was in the form of a thin celt; another, about five

inches long, is apparently part of the blade of a long slender

cutting or thrusting implement of some kind, as a sword,

dagger, or knife (shown in Fig. 3) ; another is part of a

round awl-sbaped implement, a small part of the bone han-

dle in which it was fixed yet remaining attached to it. A
careful analysis of the iron of these implements has been

made by Professor Clark of the United States Geological

Survey, who decides that it is not meteoric. Under the left

hand of the same skeleton was another engraved shell, the

concave side upward, and filled with shell beads of various

sizes.

Around and over the skeleton of this chief personage, with

their heads near his, were nine other skeletons. Under the

heads of two of these were two engraved shells. Scattered

over and between the skeletons of this group wei-e numej'ous

polished celts, discoidal stones, copper arrow-points, plates

of mica, lamps of paint, etc.

That these iron articles cannot be attributed to an intru-

sive burial is evident from the preceding description. They

were found at the bottom of the pit, which had been dug be-

fore depositing the bodies. With them were engraved

shells, polished celts, and other relics of this character, and

all were deposited with the principal personage who had

been buried in the mound. There were, in fact, no indica-

tions whatever of intrusive burials here.

As it is conceded that neither the Indians nor the more

civilized tribes of Mexico and Central America were ac-

quainted with the art of manufacturing iron, the presence of

these iron articles in the mound indicates contact with the

civilization of the Old World. Moreover, a careful exami-

nation of the copper cylinders will probably satisfy any one

that the plate of which they were made had been rolled or

regularly hammered by other than stone impTements, and

that the strips had been cut into proper shape with some hard

metallic instrument. It is reasonable, therefore, to conclude

that this burial-pit was dug, and the bodies deposited, subse-

quent to the discovery of America by Columbus, and in all

probability after the date of De Soto's expedition. As the

Cherokees alone inhabited this particular section from the

time of De Soto's expedition until it was settled by the

whites, it is more than probable that the burials were made

by them.

This is an important step in the attempt to trace backward

the history of this tribe, as it is seemingly the link which

crosses the border-line between the historic and prehistoric

eras. It should therefore be well sustained by other data

before being used as a basis for further advance; but this is

not wanting.

On the same farm as the preceding was another burial-

place, also explored by the agents of the Bureau of Ethnol-

ogy, of which an account is given in the "Fifth Annual

Eeport." [n this case we have a true mound, although of

comparatively little height. This was almost a true circle in

outline, thirty eight feet in diameter, but not more than a

foot and a half in height above the natural surface of the

ground. Thorough excavation, however, revealed the fact

that the builders of the mound had first dug a circular pit of

the same diameter, with perpendicular margin, to the depth

of three feet, on the bottom of which they deposited their

dead, some in little stone vaults and some without any stone

enclosure, and covered them over with earth, raising the

mound above the pit.

A plan of the pit, showing the stone vaults and skeletons

after the removal of the dirt, is given in Fig. 3. The bee-

hive-shaped vaults were built of water-worn bowlders, with

merely sufficient clay to hold them in place.

No. 1 indicates a stone vault standing exactly in the cen-

tre of the pit. In this case a small circular hole a little over

three feet in diameter, and extending down three feet below

the bottom of the pit, had been dug, the body or skeleton

placed perpendicularly upon its feet, and a wall built up

around it, converging, after a height of four feet was reached,

so as to be covered at the top by a single soapstone slab of

moderate size. On the top of the head of the skeleton, and

immediately under the capstone, were several plates of silver

mica, which had evidently been cut with some rude imple-

ment. Although the bones were much decayed, yet they

were retained in an upright position by the dirt which filled

the vault,—an indication that the flesh had been removed

before burial, and earth packed around the skeleton as the

vault was built up.

Nos. 2, 3, 4, 5, 6, 7, 8, 9, and 10 are small vaults, each cov-

ering a skeleton placed in a sitting or squatting posture on

the bottom of the pit. Nos. 11, 12, and 13 are uncovered

skeletons in a squatting posture. Nos. 14 and 15 are uncov-

ered skeletons lying horizontally on the bottom of the pit.

No. 16 is an unenclosed squatting skeleton of unusually large

size: A, a quantity of black paint in lumps; and B, a cubi-

cal mass of water-worn bowlders built up solidly and regu-

larly, twenty-four inches long, eighteen inches wide, and

eighteen inches high, but" with no bones, specimens

of art, coals, ashes, or indications of fire on or about it.

Many of the stones of the little vaults and the earth imme-

diately around them, on the contrary, bore unmistakable

evidences of fire; in fact, the heat in some cases had been so

intense as to leave its mark on the bones of the enclosed

skeletons,—another indication that the flesh had been re-

moved before burial.

The only relic found deserving notice here was a soap-

stone pipe near the mouth of No. 16.
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The proximity of this mound to the Triangle, the occur-

rence of the pit, and the similarity in the modes of burial,

are sufficient to justify us in attributing them to one and the

same people. Two hundred yards east of the Triangle was

another low mound, covering a circular pit similar to that

described. In this were twenty-five skeletons and one stone

heap. Some of the skeletons were in a sitting posture, cov-

ered with stone vaults, others unenclosed. Some were

stretched horizontally on the bottom of the pit, iinenclosed.

Four of the latter were lying together, with large stones

resting on their legs below the knees.

In a different part of the same county, another similar

circular burial pit was explored, in which, besides the sepa-

rate sitting and horizoatal skeletons, there was a kind of

communal grave similar to that in the Triangle. As there

can he. no reasonable doubt that all these are the burial-

places of one tribe, and there are no indications of intrusive

burials, it is legitimate to consider them together, and to

draw inferences in regard to the customs of the authors from

what is found in either.
^

Referring to the account given in the "Fifth Annual Re-

port of the Bureau of Ethnology," it is seen that the following

articles were found buried with the skeletons of the last-

mentioned pit alone: one stone axe; forty-three polished

celts; nine vessels of clay, including four pots and two food-

cups, the handle of one representing an owl's head, and that

of the other an eagle's head; thirty-two arrow-heads; twenty

soapstone pipes, mostly uninjured; twelve discoidal stoaes;

ten rubbing-stones; one broken soapstone vessel; six en-

graved shells, some of the designs on them like that shown

in Fig. 4; four shell gorgets; one sea-shell [Busycon perver-

SM?») entire, and two or three broken ones; five very large

copperheads; a lot of shell fragments, some of them en-

graved: a few rude shell pins made from the columellce of

sea-univalves; shell beads and a few small copper beads.

It is evident, from the mode of burial and the articles

found, that these works cannot be attributed to white men
of post-Columbian times. Can they be attributed to the

Indians found inhabiting this region at the time of the ad-

vent of the whites? If the evidence justifies this conclusion,

we may then attribute them without hesitancy 10 the Chero-

kees.

Lawson. who travelled through North Carolina in 1700,

states that "the Indians oftentimes make of a certain large

sea-sliell a sort of gorge, which they wear about their neck

in a string, so it hangs on their collar, whereon is sometimes

engraven a cross or some odd sort of figure wliich comes next

in their fancy." Beverly, in his "History of Virginia,"

evidently alluding to the same customs, says, "Of this shell

[the conch] they also make round tablets of about four inches

in diameter, which they polish as smooth as the other, and

sometimes they etch or grave thereon circles, stars, a half-

moon, or any other figure suitable to their fancy." Adair

states, in his "History of the American Indians," that the

priest wears a breastplate made of a white eonchshell, with

two holes bored in the middle of it, through which he puts

the ends of an otter-skin strap, and fastens a buck-horn white

button to the outside of each.

Here, then, is evidence of a custom among the Indians

precisely similar to that which prevailed among the mound-

buifders of the region to which reference has been made.

Nor does the comparison stop with the general resemblance

in customs; for among the shells found in the burial-

mounds mentioned was one with a cross engraved upon it,

and on others were engraved figures that might be readily

taken for stars and half-moons (Fig. 4). Moreover, while

some are "engraved," others are "smooth," without any de-

vices upon them; and all are pierced with holes for inserting

strings by which to hang them about the neck. They are

usually made from Busycon perversum, which is designated

in common parlance a "conch."

That shells of this kind, bearing precisely similar engraved

designs, were in use among the ve."itable mound-builders, is

proven by the fact that they have been found in mounds
of some of the most important groups of Georgia, Ten-

nessee, and elsewhere. This fact is sufficient of itself to

show that the North Carolina burial-places alluded to belong

to the mound-building age. If these shell ornaments are the

work of Indians, as appears from the statements of the

above-named writers, they must have bean used by the

Cherokees, and buried with their dead.

The author above quoted says that at the fall of the leaf

the Indians gather hickory-nuts, "which they pound with a

round stone, upon a stone, thick and hollowed for the pur-

pose." Quite a number of precisely such stones as here

mentioned, "thick and hollowed" at the ends, were found in

the mounds of Caldwell County, N.C. All who examined

them ascribed them without hesitancy to the use mentioned

by Adair.

Another fact not mentioned in the preceding description

of these mounds and burial-places is that in one,—the circu-

lar pit,—mixed with those having heads of the ordinary

form, were some eight or ten skeletons with heads of elon-

gate form, due to ariiticial pressure.

This furnishes strong evidence that the people who buried

here were Indians. It is true, it was not a custom of the

Cherokees to compress the head, but it was of their neigh-

bors and hereditary foes, the Catawbas As this is the only

instance of skulls of that form being found in the mounds

of this section, it is possible they were captives ftom that

tribe; but vvhy buried here, unless they had been adopted by

the Cherokees, is a question difficult to answer.

In the mounds and burial-places mentioned were also found

a lai'ge number of nicely carved soapstone pipes, usually
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with the stem made in connection with the bowl, though

some of them are without this addition, consisting only of

the bowl, with a hole for the insertion of a cane or wooden

stem.

By turning to Adair's "History of the American Indians,"

we find this statement: "They [the Indians] make beautiful

stone pipes, and the Cherokees the best of any of the In-

dians, for their mountainous country contains many differ-

ent sorts and colors of soils proper for such uses. They

easily form them with their tomahawks, and afterwards fin-

ish them in any desired form with their knives; the pipes

being of a very soft quality till they are smoked with, and

used with the fire, when they become quite hard. They are

often a full span long, and the bowls are about half as long

again as those of our English ijipes. The fore-part of each

commonly runs out with a sharp peak two or three fingers

broad and a quarter of an inch thick."

Not only were pipes made of soapstone found with the

stem carved in connection with them, as indicated in the

above quotation, but two or three wei-e obtained of precisely the

form mentioned by Adair, with the fore-part running out in

front of the bowl; and others of the same form have been

found in West Virginia, Ohio, and elsewhere. Some of the

forms, including one from a mound in Sullivan County,

East Tenu., are shown in Figs. 5 and 6. As will be seen,

one of these, of which numerous examples were found, has

a very modern appearance,—a form which was first adopted

in England in the time of Queen Elizabeth. It may be re-

marked, in passing, that the mound in Sullivan County,

Tenn. (shown in Pig. 37, "Fifth Annual Eeport of the Bu-

reau of Ethnology"), belongs to the same type as that of

Caldwell County, N.C. Here, however, instead of a pit, a

circular wall some three or four feet high is built on the

natural surface of the ground, and the bodies or skeletons

are seated in regular order on this natural surface, after

charcoal and ashes have been strewn over it, and over each

a little vault built.

Haywood, in his "Natural 'and Aboriginal History of

Tennessee," says, "Mr. Brown, a Scotchman, came into the

Cherokee nation in the year 1761, and settled on the Hia-

wassee River or near it. He saw on the Hiawassee and Ten-

nessee the remains of old forts, about which were axes, guns,

hoes, and other metallic utensils. The Indians at that time

told him that the French had formerly been there and built

these forts."

During the year 1883 one of the assistants of the Bureau

of Ethnology explored this particular section which Hay-

wood refers to. An overflow and a change in the channel

of the river brought to light the remains of old habitations

and numerous relics of the people who formerly dwelt there.

Moreover, this was in the precise locality where tradition

and the statement of the Cherokees located a Cherokee town.

Digging was resorted to in order to complete the exposure

which the water had begun. The only object in view in re-

ferring to this exploration is to note some of the articles

found: ten discoidal stones precisely like those from the

mounds of Caldwell County, N.C. ; nine strings of glass

beads; a number of shell beads exactly like those from the

mounds; a number of flint arrow-points;' one soapstone

pipe; some pieces of smooth sheet copper; three conical

copper ear pendants precisely of the pattern of some found

in one of the Carolina mounds; three buttons of modern type;

one small brass gouge ; fragments of iron articles belonging

to a bridle; one bronze sleigh-bell; one stone awl or drill;

fragments of a soapstone pot; one soapstone gorget; several

polished stone celts similar to those found in the Carolina

mounds; grooved stone axes; a piece of sheet lead.

This admixture of articles of civilized and savage life con-

firms the statement made by Haywood, at least so far as re-

gards the early presence of white people in this section. It

follows, from what has been presented, that the Indians liv-

ing here after the appearance of the whites must have been

Cherokees; and the fact that the implements and ornaments

of aboriginal manufacture found here are throughout pre-

cisely like those obtained from the mounds mentioned, af-

fords a very strong proof that the latter are to be attributed

to the same people.

Additional and perhaps stronger evidence, if stronger is

needed, that the people of this tribe were the authors of most

of the ancient works in western North Carolina and East

Tennessee, is to be found in certain discoveries made by the

Bureau assistants in Monroe County, Tenn.

A careful exploration of the valley of the Little Tennes-

see River from the point where it leaves the mountain to its

confluence with the Holston was made, and the various

mound groups located and carefully surveyed.

Here, on the exact sites of the "Over-hill towns," as shown

by Henry Timberlake's map of 1765, using the map of the

same region by the Geological Survey as a means of com-

parison, were found mound groups; not in a general sense

only, but in the order given and at the points indicated, a

group for each town, and in the only spots the valley, for

this distance, affords. Commencing with the large island

immediately below the mouth of Tellico River at the west

end of Timberlake's map, we see the town of Mialoqua, part-

ly on the island, and partly on the south bank. Referring

to the Bureau map, which will appear in the general report,

of mound explorations, we see that the mounds are also
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partly on the island, and partly on the south bank. On the

latter map, group No. 2 corresponds with "Toskegee'' of

Timberlake's map; No. 3, with "Tommotley;" No. 4, with

'Toqua;" No. 5, with "Tennessee;" No. 6, with "Ohote;"

No. 7, with "Settacoo;" No. 8, with "Half-way Town;" No.

9, with "Chilhowey;" and No. 10, with "Tellassee." Such

reoaarkable coincidence cannot be attributed to mere chance.

There is also the additional fact that the evidences of village

sites which must have been left by the Cherokee towns were

found only about the groups, though careful search was

made by the Bureau agents along the valley.

As these mounds, when explored, yielded precisely the kind

of ornaments and implements used by the Cherokees, it is

reasonable to believe they built them.

Eamsey also gives a map of the Cherokee towns in his

^'Annals of Tennessee;" but his list, although corresponding,

so far as it goes, with the order given by Timberlake, evi-

dently refers to a date corresponding with the close of their

occupancy of this section. Bartram gives a more complete

list. This includes some towns on the Holston (his "Chero-

kee") River and some on the Tellico Plains, the localities

corresponding with mound groups discovered by the Bureau

agents. For example: some three or four groups are in the

region of the Tellico Plains, and five or six on the Little

Tennessee below Fort Loudon, and on the Holston near the

junction of the two. One large mound and a group were

discovered on the "Big Island" mentioned by Bartram, on

which he locates a town, but fails to give the name.

The largest of these groups is situated on the Little Ten-

nessee above Fort Loudon, and corresponds with the position

of the ancient "Beloved town of Chota" ("Great Chote" of

Bartram) as located by tradition and Timberlake's map.

According to Eamsey, at the time the pioneers, following

in the wake of Daniel Boone near the close of the eighteenth

century, were pouring over the mountains into the valley of

the Watauga, a Mrs. Bean, who was captured by the Chero-

kees near Watauga, was brought to their town at this place,

bound, and taken to the "top of a mound " to be burned,

when Nancy Ward, then exercising in the nation the func-

tions of the "beloved " or " pretty woman," interfered, and

pronounced her pardon. Ramsey does not give his authority

for this statement, but, in all probability, obtained the in-

formation from the descendants of Mrs. Bean, who, as the

writer knows, were residing in Hawkins County as late as

1850, and probably at the present time. " Nancy Ward "

probably received her English name from some while family

that resided for a time in that section.

During the explorations of the mounds of this region by
the Bureau agents, a peculiar type of clay beds was found in

several of the larger tumuli. These were always saucer-

shaped, varying in diasneter -from six to fifteen feet and in

thickness from four to twelve inches. In nearly every in-

stance there was a series one above another, with a layer of

coals and ashes between. A series usually consisted of from

three to five beds, sometimes only two, decreasing in diam-

eter from the lowest one upwards. These apparently marked
the stages of the growth of the mound, the upper one always

being near the present surface.

The large mound on the supposed site of Chota, and pos-

sibly the one on which Mi-s. Bean was about to be burned,

was thoroughly explored, and found to contain a series of

these clay beds, which always show the action of fire. In

the centre of some of these were found the charred remains

of a stake, and about them the usual layer of coals and

ashes; but in this instance immediately around where the

stake stood were the charred fragments of human bones.

There may be no connection between this fact and Ramsey's

statement, yet the coincidence is suggestive.

The burials in this mound, which was a large one some

twelve feet high, were at various depths, from two and a

half to nine feet, and, although the series of clay beds indi-

cated growth, there was nothing to indicate separate and

distinct periods, or to lead to the belief that any of these

were intrusive. On the contrary, the evidence is pretty clear

that all these burials were by one tribe or people. It is be-

lieved that no satisfactory evidence of intrusive burials has

been discovered in this entire Appalachian region. By the

side of nearly every skeleton in this mound were one or

more articles, as shell masks, engraved shells similar to

those heretofore mentioned, shell pins, shell beads, perforated

shells, discoidal stones, polished celts, arrow-heads, spear-

heads, stone gorgets, bone implements, clay vessels, and

copper hawk-bells. The last-named articles were with the

skeleton of a child found at the depth of three feet and a

half. They are precisely of the form of the ordinary sleigh-

bell of the present day, but with pebbles and shell beads for

rattles.

That this child belonged to the people by whom the other

burials, some of which were at less depth, were made, there

is no reason to doubt ; and that the bells indicate contact

with Europeans must be conceded.

In another mound a little farther up the river, one of a

group marking the site of one of the " Over-hill towns," were

discovered two carved stone pipes of a comparatively mod-

ern Cherokee type.

During the fall of 1888, a farmer of East Tennessee, while

examining a cave with a view of storing potatoes in it dur-

ing the winter, unearthed a well-preserved human skeleton,

which was wrapped in a large piece of cane matting. This,

which measures about six by four feet, is quite pliant, and,

with the exception of a rent in the corner, perfectly sound.

It has a broad, submarginal stripe of red running around

it. Enclosed with the skeleton was a piece of cloth made of

flax, about fourteen by twenty inches, almost uninjured,

pliant, but apparently unfinished. The stitch in which it is

woven is precisely the same as that imprinted on pottery

shown in a cut in Mr. Holmes's paper on "Mound-Builders"

Textile Fabrics " ("Fifth Annual Report of the Bureau of

Ethnology "). Although the earth in the cave contains

salts which would aid in preserving any thing buried in it,

these articles cannot be assigned to any very ancient date,

especially as there were with them the remains of a dog

from which the skin had not all rotted away. These were

in all probability placed here by the Cherokees of modern

times, and form a link between the historic and prehistoric

times not easily broken.

Another important find was made in this locality by one

of the Bureau agents in 1889. This is a small stone on

which some characters have been rudely etched, and is

shown in the figure on p. 328. An examination by those

familiar with the subject will probably soon satisfy them

that some of the characters, if not all, are letters of the
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Cherokee alphabet. As the presence of the stone in the

mound cannot be attributed to an intrusive burial, it is evi-

dent that the mound must have been built since 1820, that

Mr. Guess was not the author of the Cherokee alphabet, or

that the stone is a fraud. The mound in which this was

found is described as follows:—
" The Tipton group is situated on the north side of the

-

Little Tennessee, about two miles from Morganton. No. 3

of this group, which stands about one hundred feet from No.

2, is of small size, measuring twenty eight feet in diameter

and about five feet in height. Some large trees," says Mr.

Emmert, the Bureau agent, " were standing on the mound,

and Mr. Tipton informed me that he had cut other trees off

of it forty years ago. and that it had been a cluster of trees

and graps-vines as far back as the oldest settler could recol-

lect. There was an old stump yet in the centre, the roots of

which ran down in the mound almost or quite to where the

skeletons were found. . . . Having worked to the bot-

tom, I found here nine skeletons lying at full length on the

natural surface, with faces up, and surrounded by dark-

colored earth. No. 1 (as shown in the diagram which

accompanies his report) was lying with head to the south
;

while No. 2, close by the side of it, had the head to the north,

and feet almost touching the head of the other. On the

same level, but apart from the preceding, were seven other

skeletons lying closely side by side, heads all to the north,

and all in a line. No relics of any kind were found with

any of the skeletons except No. 1. Immediately under the

skull and jaw-bones were two copper bracelets, an engraved

stone (Fig. 7), a small drilled stone, a single copper bead, a

bone instrument, and some small pieces of polished wood.

The earth about the skeletons was wet, and the pieces of

wood were soft and colored green by contact with the copper

bracelets. These bracelets had been rolled up in something

which crumbled off when they were taken out, but whether

buckskin or bark I was unable to decide. The engraved

stone was lying pai-tially under the skull. I punched it

with my steel prod on the rough side in probing, before I

reached the skeletons."

As soon as the collections made by Mr. Emmert during

this exploration were received at the office in Washington,

a member of the Bureau was sent to the field where Mr.

Emmert was at work, to learn the whole history of the find.

This course was taken by the Bureau merely as a means of

being fortified with all possible evidence as to the facts of

the find being as stated. The examination by the person

sent confirmed the statement by Mr. Emmert in every par-

ticular. This, therefore, necessitates one of two conclu-

sions,—that the mound was thrown up since 1820, or that

some one was at work on the Cherokee alphabet before Mr.

Guess's time. But this is a question which has no beai-ing-

on the present discussion.

[Continued on p. .330.]

DR. FREIRE'S PROTECTIVE INOCULA.TION.-

VERSUS FIGURES.'

-FACTS

The Medical Record published some time since a translation of
a communication, made by Dr. Domingos Fieire of Brazil to the
French Academy of Sciences, relating to his protective inocula-

tions. This summary statement has been copied in this country
by Science, and probably by other journals, and will doubtless be
read by many who will never see a copy of the volume contain-

ing my official report- of investigations made in Brazil, in which
I show that Dr. Freire's statistics are misleading, and that his

•'vaccinations" have no prophylactic value.

Dr. Freire's recent statistics have also been brought to the no-
tice of the profession by an article by Dr. J. McF. Gaston, pub-
lished in the Journal of the American Medical Association, March
23 1890. In order that the profession in this country may be able-

to estimate Dr. Freire's statistics at their true value, I beg leave

to call attention to the following facts:

—

First, there has been no veritable discovery of the specific germ
of vellow-fever, and consequently there is no "attenuated virus"

at Dr. Freire's command with which to vaccinate against the dis-

ease. It is certain that the micrococcus, which he presented to

me at the time of my visit to Brazil as his yellow-fever microbe^

has nothing to do with the etiology of this disease. A careful

bacteriological study of forty fatal cases, made in Havana since

my return from Brazil, enables me to affirm this in the most posi-

tive manner.

There is, then, no scientific basis for the wholesale inoculations

which Dr. Freire has made; and his statistics, wlien viewed in

the light of certain facts not brought out in his publications, give

no substantial support to his claims.

As my personal investigations were made in the city of Rio de
Janeiro, and a majority of Dr. Freire's inoculations have been

made m that city, I shall consider at present only those figures-

which relate to his recent inoculations in the Brazilian capital.

With reference to these, Dr. Fieire says in his latest publica-

tion,'

—

"Between March 1 and June 30, 1889, 3,407 persons died of

yellow-fever (including the deaths at the Jurajuba Hospital), 21

of whom had been vaccinated; that is to say, that 3,386 iion- vac-

cinated persons succumbed to the disease (1,606 in the city, 800

at Jurajuba, in all)."

Now, the total population of Rio is estimated at 400,000. Let

us suppose that 100,000 of this population enjoys protection from

having sufl'ered an attack of the disease: we have left 300,000

persons wbo may fairly be compared with those vaccinated by

Freire, and who were exposed during the epidemic. The mor-

tality upon this estimate is 1 in 13.5 and a fraction (^°t§-=12o T).

Among the 2,087 vaccinated, there were, according to Dr. Freire,

31 deaths {loc. cit., p. 16), that is, one in 99 and a fraction

(^44j^=99.38). It will be seen that this comparison is not at all

favorable to Dr. Freire's method. But no doubt he will claim

that the comparison is unfair, and that the 2,087 vaccinated by

him represent a greater proportion of su'^ceptihle persons than the

300,000 with whom we have compared them. Let u.s, then, deduct

another 100,000 of the population, considering one-half as pro-

tected by a previous attack or long residence in the city. The
remaining moiety includes the entire foreign population; Brazil-

ians not born in the city of Rio; all young children, who, accord-

ing to Freire, are to be classed with strangers as to susceptibility:

in short, a population that may be fairly compared with those

vaccinated.

' From the Medical Record.

- Annual volume of the Marine Hospital Service for 1889.

3 Statistique des vaccinations au moyen des cultures du microbe atteuue

de la flSvre jaune (Rio de Janeiro, 1890).
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The ratio of mortality under this estimate is 1 in 83 and a frac-

tion (^fff§fi=83.78). But in this comparison we have ignored

some very important factors wliich are in favor of Dr. Fi-eire's

statistics. A large number of the deaths, no doubt, occurred

among strangers who did not belong to the population of the city,

and especially among the sailors on foreign vessels arriving dur-

ing the epidemic, who are commonly sent to the Jurajuba Hos-

pital when taken sick. On the other hand, we have no definite

information as to the precise date when the vaccinations were
practised, and no data with reference to the exposure before and
after vaccination. In the statistics of previous years a very con-

siderable number of persons were vaccinated after the epidemic

had terminated ; that is, persons who had passed through the

epidemic season without contracting the disease were vaccinated,

and counted among those supposed to be protected from an at-

tack by this proceauie. Evidently, the later in the epidemic the

vaccinations were practised, the less value can be accorded to the

subsequent exposure as a test of protection. Previous exposure

without being taken sick is, on the contrary, evidence of com-
parative insusceptibility. To put those vaccinated on the same
footing with the 200,000 of the population of Rio with whom we
have compared them, they should have been vaccinated at the

outset and exposed in the infected city throughout the epidemic

season. How many were vaccinated when the epidemic had

commenced to decline, or after it had practically terminated? How
many left the city soon after being vaccinated? These are ques-

tions we cannot answer for 1889; but the facts with reference to

1884, 1885, and 1886 are given in my published report heretofore

referred to, some extracts from which I beg leave to quote. Re-

ferring to the year 18s5, I say,

—

"Dr. Freire has omitted to state one very important fact with

reference to vaccinations practised during the period included in

this tabular statement. The date of vaccinations is not given.

Fortunately, I am able to supply this omission from his journal

containing the names of the vaccinated, which he kindly placed

in my bands during my stay in Rio. I find from this record that

the inoculations were practised as follows:

—

January 392

February 34J

Marcli 611

April 139

May 273

June 813

July 481

"Now, it is well known that June and July are inonths during

which yellow-fever does not prevail in Rio, and that, in fact, the

month of May furnishes as a rule but few cases.

"The exposure even in an epidemic year amounts to very little

during the months of May, June, and July, and may be consid-

ered practically nil in a year like 1885, when the whole mortality

was only 378 in a city of 400,000 inhabitants. But Dr. Freire has

included in his list 1,294 persons who were vaccinated during the

healthy winter months of June and July, and who presumably had
beenexposedduring the preceding comparatively unhealthy months
of January, February, March, and April. If these 1,294 individuals

were protected from an attack of yellow-fever by the inoculation

practised in June or July, what protected them from being at-

tacked during the preceding epidemic season? We must insist

upon excluding these 1,294 persons from consideration during the

year 1885, to which the report under review relates, and we think

that it would be quite proper also to exclude those inoculated

during the month of May, but will not insist upon this point.

We have, then, to consider the value of the evidence oflfered by

Dr. Freire as regards 1,757 inoculated persons, instead of 3,051 in-

cluded by him in his statistics for the year.

"Again I find, that in 1886, as in 1885, Dr. Freire has included

in his statistics a large number of persons who were vaccinated

after the termination of the epidemic, and whose expusure was but

little greater than that of the 1,476 imaginary persons who must
be added to his list in order to give the mortality of 1 per 1,000.

"Dr. Freire has not given us the date of his vaccinations in his

elaborate presentation of his statistical results, but I find from his

manuscript record that they were distributed throughout the year

as follows (I place in parallel column the figures showing the total

mortality from yellow-fever during the period) :

—

Vaccinations.

Total Deaths

from

YeDow-Pever.

January. .

,

February.

Marcb

April

May

June

July

August—

"This table shows that during the epidemic period, from Jan. 1

to April 30, there were 880 vaccinations, and during the same
period 936 deaths occurred from yellow- fever; while during the

months of May, June, July, and August, when the total mortal-

ity was but 77, the number of vaccinations was 1,026: i.e., a ma-
jority of the vaccinations were practised after the epidemic sea-

son was over, and upon persons who, no doubt, had for the most
part passed through the epidemic season without contracting the

disease.

"We turn now to the age of the vaccinated persons. Dr. Freire

says, in his report first quoted, that the great'-r proportion of the

deaths is comprised between one and thirty years. This is, then,

the period most favorable for the development of yellow-fever.

Now, it will be seen that among the number vaccinated, which
we give in the second part of our statistics, 2,6i4 individuals are

comprised in this period. But Dr. Freire has elsewhere shown
us that the age which gives the greatest mortality is from twen-

ty-one to thirty years. Let us then see what proportion of the

vaccinated are included in these limits. Reference to his tables

shows the deaths between twenty-one and thirty years of age to

have constituted 39 per cent of the entire mortality, while only 15

per cent of the vaccinated fell within these limits of age. On the

other hand, 43 per cent of the vaccinated were less than ten years

of age, while the mortality for this period was only 12.5 per cent

of the entire mortality. We note, also, that a large number of

the children vaccinated were infants below two years of age.

"In Dr. Freire's report under review, he says, on p. 7, 'We in-

clude in these figures all the vaccinated during the two previous

years who liave been carefully observed during the epidemic sea-

son.'

"That portion of the sentence which I have italicized surprises

me exceedingly. From what has been said, it will be seen that

a careful observation of the floating population of the corligos, in

which most of the vaccinated persons resided, would be practi-

cally impossible, even with a large force of inspectors at com-

mand.
"Dr. Freire himself did not find time to make fhe vaccinations

among these poor people of the cortigos, but delegated this work

to certain apothecaries. One of these, Mr. Telles, informed me
that he had himself vaccinated between three and four thousand

persons. He also communicated the startling information that

none of those inoculated with the 'attenuated microbe' of yellow-

fever had contracted small-pox during the recent epidemic in Rio,

leaving me to infer that the vaccine was a protection against both

diseases. This intelligent(?) apothecary, a mulatto, recorded a

large portion of the statistics which Dr. Freire has tabulated."

I have said enough to show Dr. Freire's method of manufac-

turing statistics, and must refer the reader who desires fuller de-

tails to my published report. George M. Sternberg, M.D.
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What has been presented is isrobably sufficient to convince

any unbiassed mind that the Chei'okees were mound-builders,

nevertheless there is other evidence of a more general char-

acter which serves to show that the builders of the East Ten-

nessee and North Carolina mounds were contemporaneous

with the authors of the works of other sections.

Proof that in general the mound-builders were Indians

would, as a matter of course, have a strong bearing on the

case under discussion, but this would require too much space

to be introduced here. The following extracts from Major

J. W. Powell's article on "Prehistoric Man in America," in

the Forum of January, 1890, will give what is now becom-

ing the settled conclusion of most of the leading archasolo-

gists of the present day:

—

"The research of the past ten or fifteen years has put this

subject in a proper light. First, the annals of the Colum-

bian epoch have been carefully studied, and it is found that

some of the mounds have been constructed in historical

time, while early explorers and settlers found many actually

used by tribes of North American Indians: so we know
many of them were builders of mounds. Again, hundreds

and thousands of these mounds have been carefully exam-

ined, and the works of art found therein have been collected

and assembled in museums. At the same time, the works

of art of the Indian tribes, as they were produced before

modification by European culture, have been assembled in

the same rnuseums, and the classes of collections have been

carefully compared. All this has been done with the great-

est painstaking, and the mound-builders' arts and the In-

dians' arts are found to be substantially identical. No frag-

ment of evidence remains to support the figment of theory

that there was an ancient race of mound-builders superior in

culture to the North,American Indians. ... It is enough

to say that the mound-builders were the Indian tribes dis-

covered by white men."

Once it is admitted that the mound-builders were Indians,

it requires much less proof to carry conviction that a partic-

ular tribe was accustomed to erect such structures. There

are, however, two facts which seem to carry back the Cher-

okees to the mound-building age, even independently of this

general argument.

The first of these to, which attention is called, is that af-

forded by a certain class of stone graves or cists found in

great numbers in some sections. These cists, usually desig-

nated "box -shaped stone graves," are formed of rough un-

hewn slabs or flat pieces of stone, thus: first, in a pit some

two or three feet deep and of the desired dimensions, dug

for the purpose,' a layer is placed to form the floor; next,

similar pieces are set on edge for the sides and ends, over

which other slabs are laid flat, forming the covering; the

whole, when finished, making a rude box-shaped coffin or

sepulchre. Sometimes one or more of the six faces are

wanting; occasionally the bottom consists of a layer of

water-worn bowlders; sometimes the top is not a single

layer, but other pieces are laid over the joints; and some-

times they are placed in the fashion of shingles. They vary

in length from fourteen inches to eight feet, and in width

from nine inches to three feet.

Now, it happens that quite a number of graves of this par-

ticular type are found on the site of one of the "Over-hill

towns" heretofore mentioned, and others are scattered over

parts of the Cherokee district. As the location of those

about the village site is such as to justify the belief that

they were contemporaneous with the existenceof the village,

we must conclude that the authors of the graves of this type,

and the Cherokees, were contemporaneous. Additional proof

of this is found in the seemingly conclusive evidence, which

is too lengthy to be introduced here, that the graves of this

form found south of the Ohio are due to the Shawnees.

The well-known* fact that the Cherokees and Shawnees were

long hereditary and bitter foes, almost constantly at war

with each other, would seem to forbid the above supposition

that a Shawnee colony was living in connection with a

Cherokee village; yet the following historical items furnish

a satisfactory explanation.

Haywood, in his "Natural and Aboriginal History of

Tennessee," gives the following statement by Gen. Robert-

son: "In 1772 the Little Corn-Planter, an intelligent Chero-

kee chief who was then supposed to be ninety years of age,

stated, in giving a history of his own nation, that the Sa-
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vanaechers, which was the name universally given by the

Indians to those whom the English call Shawnees, removed

from Savannah River, between Georgia and South Carolina,

by permission of the Cherokees, to Cumberland, they having

been attacked and almost ruined by a combination of several

of the neighboring tribes of Indians; that many years after-

wards a difference took place between the two nations, and

the Cherokees, unexpectedly to the Shawnees, marched in a

large body to the frontier of the latter."

There is, however, another item of evidence directly in

point found in the following statement in Schoolcrafts

"History of the Indian Tribes:" "A discontented portion of

the Shawnee tribe from Virginia broke off from the nation

which removed to the Scioto country in Ohio about the year

1730, and formed a town known by the name of 'Lulbegrud'

in what is now Clark County (Kentucky), about thirty miles

east of this place (Lexington). ' This tribe left this country

about 1750, and went to East Tennessee, to the Cherokee na-

tion." It is very probable that the stone graves about the

sites of the "Over-hill towns" are due to this band.

The importance and bearing of this evidence in the present

connection lie in the fact that numbers of graves of this type

are found in mounds, some of wliich are of comparatively

large size, and connected with works which no one hesitates to

attribute to the true mound-building age. Sometimes they are

arranged in these tumuli in two, three, and even four tiers.

Not only are they found in mounds of considerable size, but

they are also connected with one of the most noted groups

in the United States; namely, the one on Col. Tumlin's

place, near Carters ville, Ga., known as the "Etowah

mounds," of which a full description will be found in the

"Fifth Annual Report of the Bureau of Ethnology" and in

Jones's "History of the Southern Indians." In the smallest

of the three large mounds of this group were found stone

graves precisely of the type described ; not in a situation

where they could be attributed to intrusive burial, but in the

bottom layer of a mound some thirteen or fourteen feet high,

"with a thick and undisturbed layer two feet thick of hard-

packed clay above them. In them were found the remarkable

figured copper plates and engraved shells which are described

by the writer in the "Fifth Annual Report of the Bureau of

Ethnology," also in Science. In singular corroboration of

the idea here advanced, the only other similar copper plates

were found in a stone grave at Lebanon, Tenn. ; in a stone-

grave mound at Mill Creek, southern Illinois; in a stone

grave in Jackson County, 111. ; in a mound of Madison

Countj', 111. ; and in a small mound at Peoria, 111. ; not all,

of course, attributed to Shawnees, but in stone graves or

mounds, thus connecting them with the mound-building

age, which is the only point with which we are at present

interested.

Another important link in this discussion is found in the

engraved shells, of which specimens were found in the

mounds of North Carolina and East Tennessee, attributable

to the Cherokees.

The following list, showing localities where and circum-

stances under which specimens have been found, will suffice

to show their relation to the mounds and stone graves: Lick

Creek, and near Knoxville, E. Tenn., in mound; near Nash-

ville, Tenn., in mound, also in stone grave; Old Town,

Franklin, and Sevierville, Tenn., in mound; Bartow Coun-

ty, Ga., in stone grave in mourid ; Monroe County, E Tenn.,

Lee County, Ya., and Caldwell.County, N.C.,in mound; near

Mussel-Shoals, Ala., in cave; New Madrid. Mo., and Union

County, III, in mound; "^^St. Clair County, 111., in stone

grave.

As a large number of these bear exactly the same carved

designs as those found in the Cherokee mounds, the evidence

seems conclusive that we must assign them to the same age.

This, of course, connects the Cherokees with the mound-

builders' era, and furnishes a justifiable basis for another

backward step. But before attempting to take this, I add

some information on the point now under discussion, gath-

ered by Mr. James Mooney during his ethnological investi-

gations among the Cherokees in behalf of the Bureau of

EtliDology. This is given in a paper read before the An-

thropological Society.

"In connection with my work, at the instance of the Bu-

reau of Ethnology, in the summer of 1887, I visited the East

Cherokee reservation in western North Carolina. Being

delayed over night at a small town called Webster, about

twenty miles from the reservation, an opportunity was afford-

ed to make the acquaintance of Capt. J. W. Terrell, the post-

master, an intelligent American, who in his younger days

had been a trader among the Cherokees, and who has some

'knowledge of the language. In the couree of our conversa-

tion he stated that about thirty years ago he had been told

by an old Indian named Tsiskwaya that the Cherokees had

built the mounds in their country, and that on the occasion

of the annua] green-corn dance it was the custom in ancient

times for each household to procure fresh fire from a new

fire kindled in the town-house. I afterward found that this

Tsiskwaya had been regarded as an authority on such mat-

ters.

"Subsequently, in investigating the ceremonies of the

green-corn danc^, this statement was confirmed by another

old man, who volunteered the additional information that

it was customary to begin a mound on the occasion of this

dance, when representatives of the seven gentes brought

baskets filled with earth, which was placed in a common

pile with appropriate ceremonies, and afterward added to by

the labors of the common people. This man is somewhat

unreliable, and his testimony would have little weight by it-

self, but it is of value in so far as it is borne out by the state-

ments of others. It is proper to state, however, that he was

one of the masters of ceremonies at the green-corn dance of

1887, so that he may reasonably be supposed to know some-

thing on that subject. Of curious interest in this connec-

tion is the fact that Miss Alice C. Fletcher witnessed a simi-

lar ceremonial mound-building at one of the secret rites of

the Winnebagoes.

"But the most detailed statement as to the mounds was

obtained afterward from Ayunini ('Swimmer'), who, although

not an old man, is one of the most prominent Cherokee sha-

mans and a general conservator of Indian knowledge, being

probably better acquainted with the myths, traditions, and

ceremonial formulas than any other man of the tribe. For

some time lie refused to talk, but this difficulty was finally

overcome by appealing to his professional pride; and his

stock of Indian lore proved so extensive, that I brought him

to the house, and kept him with me most of the time. This

aroused the jealousy of rivals, who took occasion to circulate
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damaging reports as to bis honesty ; but in every instance I

found bis statements borne out by other testimony or by

general analogy. Making due allowance for the mytbologic

features, which rather serve to establish its traditional char-

acter, his account is probably as full and accurate as could

be expected at this late day, and briefly is as follows:—
" ' The practice of building mounds originated with the

Anintsi, and was kept up by the Ani-Kituhwagi. Tliey

were built as sites for town-houses (see Bartram's account

of Cowe mound and town-house) ; and some were low, while

others were as high as small trees. In building the mound,

a fire was first kindled on the level surface. Around the fire

was placed a circle of stones, outside of which were depos-

ited the bodies of seven prominent men, one from each gens,

these bodies being exhumed for the purpose from previous

interments.'

"Swimmer said that his statement was obtained from a

man who died in 1865, aged about seventy. Some time

later, while talking with an intelligent woman in regard to

local points of interest, she menlioued the large mound near

Franklin, in Macon County, and remarked, 'There's fire at

the bottom of that mound.' Without giving her any idea

of what Swimmer had said, I inquired of her how the fire

got there, when she told substantially the same story as she

had obtained it from an old woman now dead. She was of the

opinion that this fire existed only in the larger mounds; but

I found oa investigatiou that the belief was general that the

fires still existed, and occasionally sent up columns of smoke

above the tops of the mounds." Cyeus Thomas.

[To be continued.]
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Dr. Hann's Studies on Cyclones and Anticyclones.

On April 17, Dr. Julius Hann, director of the meteorological

observatory at Vienna, presented to the Vienna Academy an es-

say on "The High Pressure Area of November, 1889, in Central

Europe, with Notes on High-Pressure Areas in General." The
particular value of the essay lies in the comparison of records

from lofty Alpine stations with those from the surrounding low
country; the highest station being on the Sonnhlick, over 3,100

metres above sea-level. The anticyclone of November, 1889, was
chosen because it lay over the Alpine region fiom the 12th to the

24th of the month, giving ample time for the full determination of

its persistent features. The results of the study ai'e thus summa-
rized:

—

1. The barometer maximum of November, 1889, extended to a

great height in the atmosphere, and was as pronounced at a height

of 3,000 metres as at sea-level. At a height of 2,500 metres, the

centre of high pressure lay over that at the earth's surface.

2. The body of air in the anticyclone had a high temperature.

At 3,000 as well as at 1,000 metres, the temperature stood 8° C.

above the mean. The usual depression of temperature, charac-

teristic of winter anticyclones, was limited to the lower lay-

ers of air, next to the earth's surface, and was only a few hun-
dred metres thick. The mean excess of temperature over the

normal at successive heights up to 3,100 metres, for the pe-

riod from the I9th to the 23d of November, can be estimated as

at least 6° 0. An excess of temperature must, at the most mod-

erate determination, have extended up to a height of 5,000 me-
tres.

3. In the upper air, above 1.000 metres altitude, a great dry-

ness prevailed. The mean relative humidity from the 19th to the
23d of November on the Sonnblick (3.100 metres) was only 43 per
cent, and on the Santis (2,500 metres) 34 per cent, according to

carefully reduced psychrometer records. Hair hygrometers gave
a still lower percentage.

Dr. Hann sees in these facts a strong proof of the descending
aiovement of the air in anticyclones, such as is generally accepted.

He then goes further in saying that the motion of the air is not a
product of the temperature, but is in spite of it: the temperature
is a product of the motion.

A study is then made, for purposes of comparison, of an area
of low pressure that passed nearly centrally over the eastern Alps
on Oct. 1, 1889. Here the temperature of the air-column aver-

aged 4.3° C. below the thirty-year normal for the time and place.

Although earlier in the season, the air in this cyclone was abso-

lutely colder than that in the later anticyclone. Even while a

warm foehn was blowing down the northern valleys of the east-

ern Alps, the temperature on the Sonnblick was distinctly below
the normal. In reviewing this, Dr. Hann says that it is the high
mountain stations, recently founded, that have freed us from the

prejudices into vvhicb we have been led by observations at low
levels. It has been thought that the temperature of cyclones and
anticyclones was the chief condition of their motion; but it ap-

pears certain fiom the foregoing, that the theory of cyclones must
take account of the fact, that, up to the height of at least four or

five kilometres, the central air-column of an anticyclone may be,

and probably always is, warmer than that of a cyclone.

It is manifest that this contradicts the prevailing theory of the

convectional origin of cyclones and anticyclones, while it conflrms

the views of those who, like Dr. Hann, regard cyclones and anti-

cyclones as merely subordinate members of the general circula-

tion of the atmosphere, their energy coming from the fundamen-
tal and persistent difference of temperature between the equator

and the poles. According to this view, as Dr. Hann says, the

temperature of the air-masses in cyclones and anticyclones is the

product of their motions, and not vice versa. In the stationary

cyclonic circulation of the far northern Atlantic, and in the win-
ter anticyclones of the continents, differences of temperature are

probably operative. Hence the author agrees with Teisserenc de
Bort in distinguishing between thermic and dynamic cyclones and
anticyclones. Moreover, in dynamic cyclones, the evolution of

latent heat will maintain the air-mass at a higher temperature

than that to which it would otherwise be reduced; buteventhen,
the descending air in the adjacent anticyclone will be warmer
as a whole than that which ascends in the cyclone.

This most interesting conclusion as to the origin of cyclones is a
surprise to me; and therefore, having frequently advocated the

sufficiency of the convectional theory of cyclones, I now make
haste to place Dr. Hann's observations before the readers of Sci-

ence, that they may see how clearly a revision of opinion is called

for. The apparently convectional circulation in cyclonic storms

is not doubted. There is unquestionably an ascending component
of motion in cyclonic areas, and a descending component in anti-

cyclones. It also appears to be generally true that at the earth's

surface, temperatures above the normal are noted in cyclones,

and below the normal in anticyclones. It cannot be doubted that

the evolution of latent heat from condensing vapor in the rainy

cyclonic area would favor any convectional movement that had
originated from other causes. For all these reasons, the convec-

tional theory came into favor, and other possible explanations

were little considered. The convectional theory is merely a local

application of a theory that is universally accepted to account for

the general circulation of the atmosphere between equator and

poles; but the tests now furnished l)y high-level observations

seem to show that the local application of the theory is incorrect.

This is as if an observer who was familiar with stationary

steam-engines should see a train of cars for the first time : he
would rather naturally say that the locomotive was the motor of

the train ; he would hardly suggest the possibility that the motor
was concealed in the rear car, and that the driving-wheels of the
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locomotive made the piston-rod move in the cylinder; in fact,

that the engine was a dummy. And yet this curious conclusion

appears to be analogous to the one now prepented by Dr. Hann.
The cyclonic machine does not drive itself by its own store of en-

ergy: it is driven by an external motor, the general circulation of

the winds. Some of the warm tropical cyclones may at first de-

pend on their own energy; these would be true motors: but, if

the definite records quoted by Dr. Hann prove to be of wide ap-

plication, cyclones generally may come to be considered dummies.
The cyclonic air does not rise because it is warm, but, according

to Dr. Hann, it is lifted in spite of becoming cool. The anticy-

clonic air does not sink because it is cold, but is pushed down in

spite of becoming warm: The ascending air is cooler than the

normal because its adiabatic rate of cooling by expansion in ascent

is, on the whole, greater than the mean vertical temperature gra-

dient of the atmosphere; the descending air is warmer than the

normal because its adiabatic rate of being warmed by con)pres-

sion in descent is greater than the mean vertical teniperature gra-

dient. Cyclones do not work themselves: they are worked by the

general winds.

Red field advocated a theory analogous to this in his early es-

says. He suggested that cyclones are not generated at places of

rarefaction, but are only eddies in the general winds. Other early

observers made similar suggestions; but it was not then possible

to deduce tests by which this eddy theory could be confirmed or

excluded. Faye's modification of Redfield's theory involves so

many contradictions to well-established physical facts and laws,

that it receives little acceptance Espy was the first to call at-

tention to the general occurrence of convectional movements in

the atmosphere, and to the importance of liberated latent heat in

promoting these movements. Reye, in later years, gave precis-

ion to Espy's ideas, and advanced the convectional theory greatly

in the estimation of many meteorologists. I do not see that his

deductions are in any way inaccurate. His calculation of the

available horse-power supplied by the latent heat in a tropical cy-

clone appears to be pertinent, even under Hann's new interpreta-

tion of the cause of cyclonic movements. But through all the

statements of the convectional theory, it has been tacitly assumed
that the warmed air of the cyclone would be cooled by radiation

in the anticy clonic area; and this does not seem to be the fact.

The anticyclonic air is not much cooled till it approaches the

ground; and in this we find confirmation of Searle's theory con-

cerning the atmospheric economy of solar radiation.

The warmth of the body of air in anticyclones has been recog-

nized for some time. Dr. Hann was among the first to give

pioper emphasis to the fact; but its relation to tlie convectional

theory of cyclones has been slowly perceived. In this country,

Hazen has drawn attention to the absence of indication of the

"neutral plane," called for deductively; and for this and other

reasons he has discarded pretty much all parts of the cyclonic

theory, following Faye more closely than any other. The reason

why Dr. Hann's objection to the convectional theory of cyclones

appears to me so cogent and convincing is that it is presented, not

as a contradiction, but as a corollary to the principles of modern
physical meteorology, with which this eminent meteorologist is so

thoroughly familiar, and to which he has himself contributed so

much of value. The theory of the foehn. for example, was known
in a general deductive way from the suggestions made independ-

ently by Espy, Dove Tyndall, Helmholtz, and others; but it vpas

demonstrated by Hann. So in the present case: Redtield and

many others have thought that the general circulation of the at-

mosphere might produce cyclones and anticyclones, somewhat in

the way that rivers form eddies when flowing in an meven chan-

nel; but there is a long distance between suggestion and proof.

General indefinite suggestion of what is afterwards shown to be

the correct view is not much superior to the suggestion of what
ultimately turns out to be the wrong view. Precise definition

and demonstration are of much higher value, and these qualities

are truly characteristic of Hann's work. If further observation

prove the general applicability of thesenewer views as to cyclones

and anticyclones, the credit of the demonstration will go prima-

rily to Dr. Hann. W. M. D.

Harvard College, May, 1890.

An Hypothesis for the So-called Encroachments of the Sea

upon the Land.

It is assumed that there is no substance which is absolutely

rigid. The earth is a plastic mass. Let a mountain-range disap-

pear, the plain on which it once stood rises when relieved of its

weight. Let a lake disappear, and its bed becomes contorted, and
the contour of its shure-liue is changed. The walls of the Grand
Canon of the Colorado are moving toward each other, and, should
it become an arid chasm, they would some time meet.
Now, in the southern and eastern portions of the United States

the "fall-line" is the boundary of the permanent continent. The
"continental outline" is the one-hundred fathom hydrographic
contour, as determined by the United States Coast Survey; and
from its erfst there is a drop of over three thousand feet, — a
front equal to one side of the Grand Canon. From the " fall-line

"

to this front there is a creeping-forward, which is comparable to

the ice sheets of Greenland: therefore cannot we say that the land

at present is crowding down into the sea, instead of the sea en-

croaching upon the land, which is only an apparent movement,
not the real one? The distance from the backbone of the Appa-
lachians to the historic-geologic cedar-stumps of the New Jersey

coast has increased, and is increasing.

The deltas of the Mississippi valley and the Gulf coart are not
only increasing by deposits of sediment, but are moving forward

as well. Therefore may it not be expected in geodetic work on
the North American continent that there will be encountered dis-

crepancies between successive determinations of positions which
can only be thus accounted for and understood ?

Gilbert Thompson,
Washington, D.C., May 23.

The Winnebago County (Iowa) Meteorites.

As the Iowa meteor of May 3 has received notice in your paper,

it may be desirable to make the record still more complete I

therefore offer the following notes from the south-western corner

of that State. The writer was not in position to see it, nor did

the sounds appear to him enough unlike thunder to attract par-

ticular attention at the time. It was seen by perhaps a dozen

citizens of this place, one of them being at the time less than ten

miles from the south-west corner of the State. Most agree in

thinking that it passed from the south-west toward the north-east.

Some who saw it felt so sure that it struck fields close by to the

north north-east, that they searched diligently for it. Many
heard it, and thought it thundered. Some compared it to an

earthquake shock, the jarring of the ground was so evident. Four
distinct explosions were observed by one. A local paper of Mal-

vern, nine miles away, stated that three pieces had fallen in that

vicinity, but the statement was based on observations similar to

thf).«e already given. J. E. Todd.

Tabor, lo., May 20.

Tornadoes.

Some years since, I visited the scene of a small tornado shortly

after its occurrence, and found the arrangement of tree trunks

and other debris in its track very similar to what is represented

in the article by Professor Hazen at p. 318 of Science for May 23.

It seemed to me, however, that the peculiar arrangement found

might be due to the combined effect of a whii-ling motion of the

tornado, together with its motion of translatioA as a whole. In

such a case there must be a compounding of forces, and the direc-

tion of the fall of a tree or other object can only be determined

theoretically by a somewhat elaborate computation. Practically,

and as a matter of fact, I have noticed, however, that when a

small whirlwind is passing over a corn-field, the stalks incline in-

ward toward its centre with a twisting motion, and likewise bend

forward in the direction toward which it is advancing. I have

never seen stalks actually uprooted and left prostrate in this waj

;

but it looks very much as if they would be left with their tops

inward and forward if this should happen, thus corresponding

precisely to what is found after tornadoes. M. A. Veeder.

Lyons, N.Y., May 23.
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BOOK-REVIEWS.

Electricity in Modern Life. By G. W. Tunzelmann. New York,

Scribner & Welford'. 12°. $1.25.

Tms is the second volume of the Contemporary Science Series'

a series of inexpensive and handy illusu-ated books intended to

bring within the reach of the general public the "best that is

known and thought in all departments of modern scientific re-

search." The scope of the series is broad, but the character of the

few volumes issued (some of which have been already noticed in

these columns), and the high standing of the writers engaged on

forthcoming works, are a guaranty that the subjects are and will

be not only well selected, but ably handled.

Owiog to the prominent place now occupied by electrical sci-

ence, it will be readily understood that Professor Tunzelmann's

volume is one of the most important in the series. For this rea-

.son much will be expected of it; more, perhaps, than should be

looked for in a work of its modest size. The field is so large, the

ramifications of the subject are so many, and the connections

with kindred subjects are so close and so complicated, that the

-authors work was doubly difficult; but it must be admitted that

he has succeeded in giving us a volume fulfilling every require-

ment of the prospectus quoted above. The more important of

the many u-eful functions of electricity in our daily life, the sci-

entific principles underlying its practical applications, and the

history of their development, are briefly but clearly sketched.

Being intended primarily for the use of readers without previ-

ous knowledge of the subject, it begins with the familiar but
necessary sealing-wax and glass-rod phenomenon, and leads the

reader step by step to the modern commercial applications of

electricity, as exemplified in the telegraph, telephone, lighting,

and the transmission of power. None of the many modern uses

to which electrical energy has been adapted appears to have been
neglected, though of course the space devoted to many of them is

brief. There are errors in the book, more or less important, ac-

cording to the point from which they are viewed. They will at-

tract the attention of the electrician and the engineer, and have
doubtless been pointed out to the author ere this, but they will

scarcely detract fiom the value of the volume for those for whom
it is intended.

Evolution and Disease. By J. Biand Sutton. New York, Scrib-

ner & Welford. 12°. .$1.25.

To demonstrate that there is a natural history of disease as well

as of plants and animals was the object the author had in mind
in writing this book. The science of disease, or pathology, is

generally regarded as of interest only to medical men; yet it is

but a department of biology, and should therefore be studied by
all who desire to make themselves masters of this science. The
basis of the author's argument is, that, as there has been a gradual

evolution of complex from simple organisms, it necessarily fol-

lows that the principles of evolution ought to apply to diseased

conditions if they hold good for the normal or healthy states of

organisms: in plain words, there has been an evolution of disease

j)a)7'j)ass!( with evolution of animal forms. The author recog-

nizes the difficulty of the task which he has set himself to per-

form. He thinks that a more extended study will serve to show
that many of bis conclusions are fallacious, and he candidly in-

vites corrections from all who have opportunities of practically

testing his theories. He has certainly succeeded in presenting

his subject in a most attractive form, and has apparently suc-

ceedeiin sustaining the points which he has made. We shall,

however, before accepting his claims as proven, wait until his

theories have been more fully tested.

A Course of Lectures on the Growth and Means of Training the

Blentai Facidty. By Francis Warner. Cambridge, Eng.,

University Pr. 16°. 90 cents.

The title of this book isa misnomer, there being very little in

it about mental faculty. Dr. Warner's views of human na-
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ture are very fraokly and decidedly materialistic. He says that

he has "fouDd it convenient to omit from the definitions and de-

scriptions here used all terms implying subjective conditions

which are incapable of direct observation by our senses" (p.

37). In another place he speaks of "the physical action called

'thought' " (p. 39); and again he expresses the opinion that

"thought consists in the formation of the union of cells whose
motor or efferent action produces expression of the thought" (p.

40). A considerable part of the book is taken up by general dis-

cussions about the brain, the body, and the life of animals and
plants, much of which has no bearing on the ostensible sub-

ject of the work. Whenever we come to the essential part of

the book, we find it to be in the main a study of abnormal

and pathological states of young children, with advice as lo

the best mode of dealing with them. On these points he shows
abundant knowledge, and makes suggestions that we should think

teachers would find useful. He is specially concerned for chil-

dren that have some mental or physical defect, and points out

how faults of temper, as well as inattention and idleness, often

arise from physical defect or from vpeariness. At the end of the

book is a catalogue of a museum of natural history, such as the

author has found useful in giving instruction, and which will

doubtless be interesting to teachers.

AMONG THE PUBLISHERS.

The question of hours of labor is discussed by Gen. Walker in

the Atlantic for June. This and Hannis Taylor's consideration of

" The National House of Representatives: Its Growing Inefficiency

as a Legislative Body," are the two articles which make up the

solid reading of the number.

— '

' With Fly-Rod and Camera " is the title of an elaborately

illustrated work announced for immediate publication by the

Forest and Stream Publishing Company. The author is Edward
A. Samuels of Boston. The book contains 150 full page i-eproduc-

tions of photographs, to the collection of which Mr. Samuels has

devoted the vacations of several years on the picturesque salmon

rivers of Canada.

—The size of the American Machinist has been increased to

twenty pages, the four pages thus added being divided between

readers and advertisers. On and after June 1, 1890, the subscrip-

tion price will be increased to three dollars a year, and the news-
stand retail price to six cents a copy.

— Not all new things come from the effeie East. The Bannack
and Crow Indians and other tribes in the northern Rockies are

laboring with an extraordinary delusion that Christ has come to

earth, and is now in the Big Horn Mountains, somewhere between
Fort Custer and Fort Washakie, Wyoming Territory. Gen. James
S. Brifbin, U.S.A., commanding in Montana, has in the New
York Ledger of May 17 an interesting letter concerning the hallu-

cination, and giving full and interesting details about it.

— Messrs. Houghton, Mifflin, & Co. have in preparation an en-

tirely new and complete large-paper edition of the writings of

James Russell Lowell. These have been re-arranged by Mr.

Lowell, and will appear in volumes not bearing the titles by
which his works have heretofore been known, but titles suggested

by the new classification. Thus thei'e will be "Literary Est^ays,"

in four volumes ;
" Political Essays," in one volume ;

" Literary

and Political Addresses," in one volume; "Poems," in four vol-

umes. These will comprise all of Mr. Lowell's writings up to

date which he wishes to preserve, and will include several ad-

dresses, etc., not contained in his volumes hitherto published.

Mr. Lowell has carefully revised the whole, prose and poetry.

To "The Biglow Papers," which owed their great effectiveness,

at the time of their publication, to their many personal and politi-

cal allusions almost as much as to their wit, full explanatory

notes are added, which will render these remarkable papers more
intelligible to readers of this and future generations. Thus his

writings in this issue will bear the form which he regards as final,

and which for the future will represent his definitive contribution

to the world's literature.

— In the Department of Arizona, on May 17, Lieut. Witten-

meyer succeeded in signalling a message by a signal-flash 125

miles from Jlount Reno, near Fort McDowell, to Mount Graham,
near Fort Grant, where it was received by Capt. Murray. The
latter, by turning his instrument, flashed the message to Fort

Huacbuaca, a distance of 90 miles, making a distance of 215

miles with only one intervening station. This is the best work

yet accomplished in heliography, the longest distance heretofore

made with a signal-flash being only about 70 miles.
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A New Method of Treating Disease.

HOSPITAL REMEDIES.

What are they ? There is a new departure in

the treatment of disease. It consists in the

collection of the specifics used by noted special-

ists of Europe and America, and bringing them
within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indigestion, stomach and liver troubles only,

was obtained and prepared. The treatment of

other physicians celebrated for curing catarrh

was procured, and so on till these incomparable
cures now include disease of the lungs, kidneys,

female weakness, rheumatism and nervous de-

bility.

This new method of " one remedy for one
disease " must appeal to the common sense of

all sufferers, many of whom have experienced
the ill effects, and thoroughly realize the ab-

surdity of the claims of Patent Medicines which
are guaranteed to cure every ill out of a single

bottle, and the use of which, as statistics prove.

has I uined more stomachs than alcohol. A cir-
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Remedy Company, Toronto, Canada, sole pro-
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CALENDAR OF SOCIETIES.

Anthropological Society, Washington

May 20.—R. E. C. Stearns, The Nishinam
Game Ha and the Boston Game Props ; F.

Webb Hodge, Zuni Foot Race ; J. W. B.

Hewitt, Genesis Myth of the Iroquois.

Philosophical Society, Washington.

May 24.— H. G. Ogden, Char! -Making;

Frederick W. True, An Epitome of the

Natural History of the Puma.

OATARKH
Catarrhal Deafness^Hay Kever,

A NEW HOME

Sufferers are not generary aware that these

diseases are contagious, or that they are due to

the presence of living parasites in the lining

membrane of the no'^e and eustachian lubes.

Microscopic research, however, has proved this

to be a fact, and the result of this discovery is

that a simple remedy has been formulated where-

by catarrh, catarrhal deafness and hay fever are

permanently cured in from one to three simple
applications made at home by the patient once
in two weeks.

N.B.—Thi? treatment is not a snuff or an
ointment ; both have been discarded by repu-

table physicians as injurious. A pamphlet ex-

plaining this new treatment is sent free on
receipt of stamp to pay postage, by A. H. Dix-

on & Son, 337 and 339 West King Street.

Toronto, Canada.

—

Christian Advocate.

Sufferers from Catarrhal troubles should care-

fully read ihe above.

CHEMICAL BOOKS FOR SALE.

Berichte der Deutschen Chemischen Gesell-
schaft ("1883-^7 inclusive) $8.50

Journal of the Chemical Socie'^y of Londoa
(l8S4-^6, 1889) 3 60

Analyst, London C1887-89, July and November
of 1888 missing) 1.80

Sugar Cane, Manchester (1881-83, 1885-86, also
numbers of 1884, 1887, and 1888) 2.40

Zeitschrift Rubenzuckerindustrie Stammer
(1885-86, part of 1887) 1.20

Zeitschrift Rubenzuckerindustrie Schublers
(Vols, xiv.-svii. inclusive), complete 2.40

Any of the above will be sent postpaid on receipt
of price.

SCIENCE BOOK AGENCY,
47 Lafayette Place, New York.
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NORTH AMERICA:

A popular description of their occurrence, value,
history, archaeology, and of the collections in
which they exist; also a chapter on pearls, and on
remarkable foreign gems owned in the United
States. By George Frederick Kunz. -Illustrated
with eight colored plates and numerous engrav-
ings. Price, glO.

Mr. K^nz, who is well known as an authority upon
the subject of gem stones, and who is the expert for
Tiffany & Co., possesses peculiar facilities for the
preparation of a work of this kind.

Sent postpaid on receipt ofprice.

N. B, C. HODGES, 47 I^afayelte PI., N, Y,
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Speech Reading and Articulation

Teaching.

By A, MELVILLE BELL.

Price, 25 Cents.

Practical Instructions in the' Art of Reading
Speech from the Mouth ; and in the Art of
Teaching: Articulation to the Deaf.
[This Work—written at the suggestion of Miss

Sarah Fuller, Principal of the Horace Mann School
for the Deaf, Boston, Mass —is, so far as known, the
first Treatise published on " Speech Reading.'']

From Frlncipals ofInstitutions for the Deaf.
" Admirable in its conciseness, clearness and free-

dom from technicality."
" The simplicity and perfection of this little book.

" Full of exact and helpful observations."
" A very interesting and valuable work."
" The rules are clearly given and will be of great

utility."
" Every articulation teacher should study it."
" A model of clearness and simplicity, without

having any of the puzzling symbols that trouble the
common mind. . . . The exercises given in speech-
reading from the lips are especially interesting, and
of great importance for the student of phonetics."— Modern Language Notes.

".y^^ The above work may be obtained, by
order, through any bookseller, or post-free
on receipt of price, from

N. D. C. HODGES,
47 Lafayette Place, New York.
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Wants.

A tiv person seeking a position /or which he is quali-
fied by his scientific attainiizen^s^ or any person seeking
some one to fill a position 0/ this character^ be it that
0/ a teacher 0/science., chemist, d-^aughtsvian., or what
not. may have the ' IVant^ inserted under this head
FREE OF COST. 1/ he satisfies the pttbiisher of the suit-
able character of his application A ny person seeking
information on any scientific question, the address of
any scientific man, or who can in any way use this col-
U77tn for a purpose consonant with the nature of the
papery is cordially invited to do so.

ARCHITECTURAL DRAUGHTSMAN, of four
years' practical experience, wants employment

during the four months' summer vacation of the
Mass. Institute of Technology. Best of references,
including former employer. Address I. M. BAR-
ROWS, 50 Union Park, Boston, Mass.

AN OHIO STATE UNIVERSITY graduate de-
sires a position for next year as laboratory

assistant or instructor in chemistry and physics.
Three years' special preparation for such work.
Two years' experience in teaching, References as to
character and scholarship. Address C S. ARNOLD,
O. S. U., Columbus. O.

WANTED. - At the BRYANT SUMMER SCHOOL,
Roslyn, L. I., THREE professors to teach Sci-

ences, Languages, Mathematics, etc. July 8-Sept. 8.

Also, a six months' term beginning now. Other
papers please copy. E. HINDS. A.M., Principal.

A GRADUATE of Princeton, for several years
uni-versiiy student and Fellow in Biology, de-

sires a position either to teach biology or as assist-
ant in a biological laboratory. Would prefer the
latter and be satisfied with a moderate salary if the
position afforded time for the prosecution of original
research. Address, O, S., BOX 86, Princeton, N. J.

THE ADVERTISER—A Third Year Student in
Honor Sciences at Toronto University, is willing

to take position as Science-Teacher or Tutor until
next October. En .husiastic and practical instructor
in Biology. Chemistry, Physics, Mineralogy and
Geology, Latin and Greek and other branches ad-
ditional if required. Young, good family Refer-
ences as to character and ability. CHEMIA, UNIV.
COLL., TORONTO.

WANTED—Information concerning the produc-
tion of Mushrooms iu caves and other places.

Address M. H. CRUMP, care Ky. Theological Sem'y,
Frankfort, Ky.

ASSAYER.—Wanted position as above, has had
three years' practical experience in a London

firm of assayersto the Bank of England, Royal Mint,
etc.. etc. Thorough knowledge of bullion assaying,
and of gold, silver and lead ores. I. FRED. JOHN-
SON, Northgate Brewery, Canterbury England.

WANTED—Two first-class Instrument Makers.
Apply by letter to T. C. MENDENHALL, Su-

perintendent United States Coast and Geodetic
Survey, Washington, D.C.

AN EXPERIENCED Technical Chemist will be
open to engagement thi^_summer. Highest ref-

rences. Address DIRECTOR. Office of Science.

PROF. WILLIAM FINDLAY, of the Philadelphia
Institute of Physical Culture, is open to engage-

ment in summer school to leach Free Movements,
Wands, Clubs, Dumb-bells, Fencing and Sparring.
Address 1,009 Arch St., Phila., Pa.

Exchanges.
[Free of charge to all, if ofsatisfactory character.

Adilress N. D. C. Hodges, 47 Lafayette Place, New
York.l

Meteorites.— Mr. George F. Kunz, 11 to 15 Union
Square. New Y-rk, or Hoboken. N. J., will buy or give
in e.\:change for whole or parts of meteorites. Whole
ones, undescribed ones, and entire falls especially de-

Wanted—To furnish roots of Dodecatheon Meadia,
Sarracenia purpureay%v\6. other wdd flowers, native of
Southern W.scon^in. in quantities. D. E. Willard, Cu-
rator of Museum, Albion Academy, Albion, Wis.

A large number of plants from Maine, Connecticut,
Indiana and Illinois for exchange. Southern and west-
ern exchanges preferred. Address, enclnsing lists, L. N.
Johnson, 223 Chicago Ave,, Evanston, III.

For Exchange— Fourteen volumes Encyclopedia Brit-
annica (Stoddard's ninth edition), bound in leather-part
in original wrappers, all as ntw—can arrange to furnish
V. lumes required to complete ^set, and si.v volumes
"Am ncan Naturalist" in numbers. Want ^mall screw-
cutling foot lathe and testing galvanometer and rheostat.
For particulars address A. B. Campbell, McKean Co.,
Bradford, fa.

I have a number oT duplicates of microscopic slides,

mostly botani'Tal, which I would like lo exchange for
o hers not now in my collection. Send list of what you
have to exchange and get ray list. S. K. Thompson.
New Wilmington, Pa.

Corresp ndt;nce and exchanges solicited with persons
interested in ,ihe study of American and Mexican an-
tiquities. L. W. Gunckel,36 Elm St., New Haven, Conn.
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LOW-PRICED BOOKS.

Any of the following low-priced books will be

mailed postpaid on receipt of price.

SCIENCE BOOK AGENCY,

47 Lafayette Place, New York.

AGKICUtTlTKE.
Agricultural Drainage. By J. B. Denton.

SCIENCE.

Animal Food Resou
P. L. Sii

Armstrong's Agi

5 of Different Nation

British Wild-Flowers Considered in Relation to

Insects By --ir John Lubboct:
Coffee and Chiccory By P. L ^immonds. 12°.

Diseases of Field and Garden Crops, chiefly such
as are caused by Fungi. By W. G. Smith.
16°

Flowf.rs, Fruits, and Leaves. By Sir John Lub-

FLOWERS.The'Coiours of.
"

Bv Grant Allen. 12"

Fruits, Selected : Their Culture, Propagation,
and Management in the Garden and Orchard.
By C. Downing, ij"

Gardeni.ng for Ladies, and Companion to the
Flower-iSarden By Mrs. J. C. Loudon. i^°.

Hops : Cultivation, Commerce, and Uses. By P.

L. Simnonds. 12°

Horticulture. The Theory of ;
or. An Attempt

to explain Gardening upon Physiological Prin-

ciples. By J. Lindley and A. J. Downing

Sewage Irriga
8°

Sewage Uliliz

nds.

by Farmers. By R. W. Birch.

By'p.L.

JRF, the ?tepping-St(
Ihoraas Mitchell. 18°

BoiLKR and Water Pipes, Kitchen.

AKCHITECXUKE AND BUIIiDING
CO.NSXBCCTION.

Architecturf, the Stepping-Stone to. By

3y'H."Grim-

BuiLDlNG Construction. By Edward J. Burrell.

Chimneys for Furnaces, Fireplaces, and Steam-
Boilers. By K. Armstnng. C.E. 18°

Cooking Range, The. By F. Dye. 12°

Fires in Theatres. By E M. Shaw. I2»

Gas Fitter's Guide. By J. Eldndge. 12°

Hot-Wati-r Apparatus, Fitting. By F Dye 12° i

Hot-Watek Apparatus, Fixing. By J. Eldridge.

Hot-Water Fitting and Steam Cooking Appa-
ratus. By F. Dye. if.°

Pump Fitter's Guide. By J. Elilndge. 12°

Strength of Beams under Transverse Loads. By
Professor W. Allan. 18°

Ventilation of American Dwellings. By David
Boswell Reid, M.D. 12° ;

Ventilation of Buildings. By W. F. Butler. 18°

ASTKONOMY AND NAVIGATION.
Astronomy for Beginners. Bv Francis Fellowes.

i6°
Astronomy, Lessons in Elementary. By R. A.

nical Analysis. By T. E.QUANTITATIV
Thorpe. 18".,

Tables for the Analysis of a Simple Salt for Use
in School Laboratories. ByA. Vinter. B°

EDUCATION.
British and American Education. By Mayo W.

Hazeltine. 32° 9

Culturh of the Observing Faculties. By Rev.
Wairen Burton. 16°

LlBR'-RV, The By A. Lang. With a Chapter on
Modern Illustrated Hooks, by Austin Dobson.

Mahaffy's Old Greek Education. .6°

Manche.^tfr Science Lectures for the People
Overpressure in High Schools in Denmark. By

Dr. Hertel
Seeing and Thinking. By W. K. Clifford

Spelling Reform from an Educational Point of
View. By J. H. Gladstone....

Alte Cu

EliECTRICITY.

rrent Machinery. By G. Kapp.

Chemistry of the Secondary Batteries of Plante
and Faure By J. H. Gladstone and A. Tribe.

Dynamic Kleciricity. By John Hopkinson, J. A.
Schoolbred. and R. E. Day. 18°

Dyn hio-Electkic Machines, Recent Progress in.

By Professor Sylvaniis P. Thompson. 18°

Electric Bells By F. C. Allsop. 12°

Electric Lighting from Central Stations. By G.
Forbes

Elkctricitv, Supply of, by Local Authorities.
By K. Hedges. 8°

Electru-Magnhtic Telegraph. A Hand-Book of
the. By A E Loring. 18°

Electro-Magnets. By'Th. Du Moncel. Tr. by
C.J.Wharton

Electro-Telegraphy. By F. S. Beecher. 16°..

Incandescent Electric Lights, with Particular
Reference to the Kdison Lamps at the raris

E.xhibition. By Comte Th. Du IVloncel. W.
H Preece. T. W. Howell, and others. 18°....

Induction Co ls : How Made and How Used.
18°

Conductors.

Hours with a Three-Inch Telescope. By Capt.
Widiam Noble. S° ..

Magnetism and the Deviation of the Compass,
By John .VIerrifield. 18°

Navigation. A I're itise on for the Use of Stu-
dents. By John Merrilicld. 12°

Se.a-Rout>^s, The Shortest, and Maps for finding

them in a Few Seconds (Great-Circle Sailing).

Bv R. A. Proctor. 4°

Student's Atlas, The. By R. A. Proctor. 8° . .

.

Exp

CHEMISTRY.
Chemistry for Junior Students

By J. E. Reyn
Part I. Introductiry
Part 1 1. Non-Metals
PartTIl. Metals
Part IV. Chemistry of Carbon Compounds, or

Organic Cliemistry
Faraday's Chemistry of a Candle. 16°

Practical Chemistry ; the Principles of Qualita-

tive Analysis By William A. Tilden. S».. .

.

Practical Inorganic Chemistry, An Introduction
to ; or The Principles of An .lysis. By William

PRACrrcAL Organic Analysis, An Introduction to.

By George E. R. Elhs. S°

Qualitative Analysis and Labor.itory Practice,
' By T. E. Thorpe and M. M. Pat-

.Muii

Qualitative: Chemical Analysis, A Short Course
in. By Profess ir I. M. Crafts and Professor
Ch irles A. Schacffer. 12°

Qualitative Chemical Analysis. An Elementary
Manual of. By Maurice Perkins. 12'=

Quantitative Analysis. By H. Carrington Bol-

Ron
nel Centres. By John B. Mc

Gases dth in Coal-Mil By J. J. Atkin-

rreaVise' on the
of. By John L.

18°

Stre GTH and Diameter of Ele
By G, Forbes. 8°

Tei-restrial Magnetism and the Magnetism of
Iron Vessels. By Professor Fairman Rogers.
18°

Thermo-Electricitv. Bv a. Rust. 8*

Wrinkles in Electric Lighting. By V. Stephens.

ENGINEERING.
Actual Lateral Pressure of Earthwork, The. By

Benjamin Baker. 18°

Arches, Theory of. By Professor W. Allan. 18°

Arches. Theory of Solid and Braced. By William
Cain, C E. 18°

Beams and Girders. Practical Formulas for their

Resistance. By P. H. Philbrick. 18°

Bon.-R Incru-tation and Corrosion. By F. J.

Railroad Economics; or. Notes, with Comments.
By S W. Robinson, C.E. 18°

Retaining Walls. Surcharged and Different Forms
of. By James S. Tate, C.E. 18°

i

SafE'Y Valves. By Richard H. Buei, C.E. 18°

Skew Arches. By Professor E. W. Hyde, C.E.
Ulus. 18°

Stadia Surveying. The Theory of Stadia Meas.
urements. By Arthur Winslow 18°

STEAM-Boilor Explosions. Ry Zerah Colburn. 18°

Engine Indicator, The, and its Use. By
W. K. LeVan.
SAM Injectors.

'

Pochet.
from the French of M. Leon

Storage Reservoirs, On the Designing and Con-
struciion of. By Arthur Jacob, A. H. 18° ...

Strength of Materials. By William Kent, C.E.
18° . . :

Strength of Wrought-Iron Bridge Members. By
S. W Robinson, C E. 18°

Testing-Machines, their History. Construction,
and Use. By Arthur V. Abbott. 18°

Theoky of the Gas-Engine, The. By Dugald
Clerk. 18°

Topographical Surveying. By G. J. Specht,
Professor A, S Hardy, John B. McMaster,
and H. F. Walling. 18°

Transmission of Power by Compressed Air. By
Robert Zahner, M E iS°

Transmission of Power by Wire Ropes
bert W. Stahl, U.S.N. 18°

Turbine Wheels. By Professor W. P. Trow-
b.idge. 18°

Ventilation of Coal-Mines, The. By W. Fair-
ley, M.E. 18°

,

VoussoiR Arches. A Theory of. By Professor W.
E. Cain. 18°...

Voussoii

By Al-

Bridge and Tui
Master. C E.

Bridges. On the Theory and Calculation of Con-
tinuous By Mansfield Merriman. Ph.D. 18°

Bridges, Praciicjl Treatise on the Properties of
Continuous. By Charles Bender, C.E. 18°..

Cable-Making of Suspension Bridges By W.
Hildenbr.md, C.E. iS°

Compound Engines. Tr. from the French of A.
Malrt. iS°

Flow of Water in Open Channels, Pipes, Conduits,
Sewers, etc : with tables By P. J. Fiynn,
C E. 180 ;

Foundations. By Pr fessor Jules Gaudard, C.E.
Tr. from the French. ib°

Friction of Air in Mines. By J. J. Atkinson.
18°

Fuel. By C. William Siemens, D.C L
;
to which

is appended the Value of Artificial Fuel as

compared with Coal, by John Wormald, C.E.

Helicoidal Oblique Arche
Theory ot the i onstruct
Culley, C E. ig°

High Masonry Dams. By John B. McMaster,

How "to draw a Straight Line
':

' A Lecture on Link-
ages. Bv A. B. Kempe

Ice-Making Machines. From the French of M.
Le Doux. 1

8*^

Kinematics oI Machinery. By Professor Ken-
nedy. Wiih an Introduction by Professor R.
H. I'hurston iS"

LiNKAGi-s; the Uifferent Forms and Uses of Ar-
ticulated Links. By J. D. C. De Roos. 18°..

Maximum Stresses in Framed Bridges. By Pro-
fessor W lliam Cain, C. E. 18°

iIetals and their Chief Industrial Applications.
ByC. R. A.Wright

Metals, The Fatigue of, under Repeated Strains.

Fro n the German of Professor Ludwig Spang-
enburgh,witn a Preface by S. H Shreve, A..M.

Plate Girder Construction By Isami Hiroi. 18°

igning of Retaining Walls. By
Arthur Jacob A.K. 18°

portions of Pins used in Bridges. By Charles
Bender, C.E. 18°

applied to Stone Bridges, Tun-
nels, Culverts, and Domes. By Professor
William Cain, if .

Wheels, A Practical Treatise on the Teeth of.

By Professor S. W. Robinson. ib°

MISCEIiI/ANEOUS.

Graphic Method for solving Certain Algebraic
Equations. By Professor George L. Vose. 18°

Lfahv's The Art of Swimming in ihe Eton Style.

Life History Album By Fran.is Galton 4° ...

Life of Faraday. By J. H, Gladstone. 16°

Polarisation of Light. By W. Spottiswoode. .

.

Record of Family Faculties. By Francis Galton.
4°

Streeter's Great Diamonds of the World. 4° . .

.

NATURAI. HISTORY.
Chapters on Ants. By Mary Treat. 52°

Colours of Flowers, On the. As Illustrated in

the British Flora. By Grant Allen
Common Frog. The. By St George Mivart
Darwin, Charles. Memorial Notices reprinted

from " Nature." By Professor Huxley

SANITARY SCIENCE.

We Breathe, the, and Ventilation. By Pro-
L. Mott. 16°

rid How to Test them. By R. H.

iS and Sloppy Streets. By h! P.

fesi

andP
EOf I

t Air. By T Rowan. 8°..

By J. Phillips. 8°

>USES : I'heir Sanitary Construction
gements. By Professor W. H. Cor-

1 Henry Flower.

and A
field

I ASHlON in Deformity. By Will:

Food. 'T'he Composition, Digestibilily, and Nu-
tritive Value of. By Professor Henry A.
Mott

Health, The Laws of. By W. H. Corfield. 8°..

Health-Science, A Manual of. By Andrew Wil-

Healthy Founda

16°

ions for Houses.

Hoiise.' " By H.

By Glenn

'.Boulnois.

P. Ge
linage and Sanitaiy Plumbing. By W.

rhard. 18°

Management of Children in Health
and Disease. By Dr. Thomas Bull. 12°. . .

.

EUMATIC Drainage. By A. Smith. 8°

table Water and the Different Methods of de-

tecting Impurities. By Charles VV. Folkard.

Sanitary Condition of D,veiling-Houses in Town
and Country. By George E. Waring, jun. 18°.

Sanitary Drainage of Buildings. Notes embodying
Recent Practice in. with Memorand • on the
Cost of Plumbing Work. By W. P. Gerhard,

Sanitary Protection.' By W.'PaViy.' "l°. '.'!'.!!!'.

'

Sanitary Works Abroad. By R. M inning. 8°..

Sanitation. Simplicity in. By E. T. Blake. 8°.

Sewage. Disposal of. By Maxwell and Tuke. 8°.

Sewer Gases: Their Nature and Origin. By A.
De Varona. 18°

Sewerage and Sewage Utilization. By Professor
W. H. Corfield. 18°

Shone Sewernge System. By E. Ault. 8°

Storage of Water. By J. B. Denton. 8°

Ventilation, Mechanics of. By George W. Raf-

Water and Water Supply. By Professor W. H.
Corfield. 18°
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N. D. C. HODGES, 47 Lafayette PI., NewYork,

Announces as Just Published

Fact and Theory Papers

THE SUPPRESSION OF CONSUMPTION.

By Godfrey W. Hambleton, M.D. 12'^. 40c.

"The inestimable importance of the subject, the
eminence of the author and the novelty of his work
all combine to render the little treatise worthy of

special consideration. . . . We heartily com-
mend Dr. Hambleton's booklet and wish there were
more such works."—Editorial, Boston Daily Adver-
tiser.

THE SOCIETY AND THE "FAD."

By Appleton Morgan, Esq. 12°. 20 cents.

In this book Mr. Morgan, who is president of the

New York Shakespeare Society, sets forth what he
believes to be the true function, of a Shakespeare
Society, which in many respects he makes essen-

tially scientific.

Beady June 7.

PROTOPLASM AND LIFE.

By C. F. Cox. 12'^. 75 cents.

The author of this book was for some years presi-

dent of the New York Microscopical Society, and in

this volume he sets forth his views on the spontane-
ous generation theory and its relation to the general

theory of evolution, and on protoplasm and the cell

doctrine.

Ready July 5.

THE CHEROKEES IN PRE-COLUMBIAN TIMES

By Cyrus Thomas. 12*. $1.

Dr. Thomas in this work will reverse the usual
method of dealing with prehistoric subjects ; that is

to say, he will commence with t\e earliest recorded
history of the tribe as a bap ^V'd tiace the chain
back step by step by the lig' "'^^'^"^puuds. tradi-

tions, and other evidence, at. »*'_^R^ible.

has already presented to the p. ^fy t'

°V

nd other evidence,
"
^^ 'easons

for believing the Cherokees
but additional evidence bearing on the ^t/:

been obtained. A more careful study of . c';>^

ware tradition respecting the Tallegwi satisfi*

that
itself proof that they were Cherokees. He thinks

the mounds enable us to trace back their line of

migration even beyond their residence in Ohio to

the western bank of the Mississippi. The object is

therefore threefold: 1. An illustration of the re-

verse method of dealing with prehistoric subjects
;

2. Incidental proof that some of the Indians were
mound-builders ; 3. A study of a single tribe in the
light of the mound testimony. This work will be an
important contribution to the literature of the Co-
lumbian discovery which will doubtless appear
during the coming two years.

HEAD-TIRED PEOPLE
Too busy to bother with Atbletio

ihmes "hould look into the Dew
LUe> &yst " " -

ID (. heckl
etbod of

blished "A Pioneer i

At Siasconset, Nantucket Island,

36 FURNISHED COTTAGES.
$120 TO $275 THE SEASON.

Ocean views; surf bathing; no hot days, malaria or

mosquitoes. Circulars.

DOUBLEDAY,
39 Ann Street, New York.

brntPfi T^ns, Coffees

CHANCE FOR ALL
To Enjoy a Cup of Perfect
Tea. A TRIAL ORD£R of i^

pounds of Fine Tfa, either Onl'mg. 'lu-

pan, Imperial. Gunpowder, Yount' Hy-
son, Mixed. Knplish Breakfast or Sun
Sun Chop, setit by mail on rt-ceipt of

S2.00. Be particular and state what kind
of T*'a 70U want. Greatest inducement
evtr ufEtrt-dto net orders forourcele-

For full particu-
TEA CO.

31 and 33 Vesey St., Ntw York.

DICTIONARY

ECONOMIC PLANTS,
BY JOHN SMITH,

Associate of the Linncean Society, author of

" Historia Filicum. " " History of

Bible Plants," etc., etc.

For more than forty years Mr. Smith was
connected with the Eoyal Gardens, Kew,
which gave him remarlrable opportunities for

becoming acquainted with the largest collec-

tion of living plants, native and exotic, ever

brought together; and from 1846, he was
associated with the late Sii*. W. Hooper in

'<> ilding up the Kensington Museum of Eco-

the Bark Record CWalam Olui^ "p .omic Botany. Based on all this experience,

Mr. Smith has produced this Dictionary which
gives under their popular names information

about plants that furnish the wants of man,
their history, products and uses. Having
received a large invoice of this book from
the London publisher, we offer to mailcopies

postpaid at a discount.

List price, $3.50 : our price, $2.80.

In Preparation.

The Tornado.

By H. A. Hazen of the U. S. Signal Office.

12". $1.

Foods and Food Adulterants.

Color in Nature.

By 6. Brown Goode and others.

ESTERBROOK'S
STEEL PENS.

OF SUPERIOR AW STANDARD QUALITY.

Leading Nos.: 048, 14, 130, 135, 239, 333
For Sale by all Stationer.s.

THE ESTERBROOK STEEL PEN CO.,

Woika : Oamdeo, N. J. '.26 Jolin St.. New York.

SCIENCE BOOK AGENCY,
47 liafayeJte Place, Xe-w York.
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THE

Bell le

COMPANY.
98 MILK ST., BOSTON, MASS.

This Company owns the Letters
Patent granted to Alexander Gra-
ham Bell, March 7th, 1876, No.
174,466, and January 30, 1877,
No. 186,7§7.
The Transmissioti of Speech hy

all known, forms of KLECTRIC
SPEAKING TELEPHONES in-
fringes the right secured to this
Company by the above patents, and
renders each individual user of tel-
ephones, not furnished by it or its

licensees, responsible for such un-
lavrful use, and all the conse-
quences thereof and liable to suit
therefor.

PHYSICAL, ELECTRICAL

APPARATUS
Of High Grade.

FOR SCHOOLS AjVW COLLEGES.
Send for List of Catalogues.

QUEEN & CO, PMladelpMa.

MINERALS
Cabinet Specimens and Collections.
When in New York do not fail to visit our New

York store. On account of our very large stock we
are able to keep there as well as in Philadelphia a
very fine selection of choice Mineral Specimens.
Send for Complete Catalogue, Free.

i GEO. L. EIVGLISH & CO.. Denlers in Minerals,
I

1512 Chestnut St., Philadelphia.
I 739 & 741 Broadway, NeV York.

i-
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Agency, 47 Lafayette Place, New York.
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NEW YOEK, June 6, 1890.
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$3.50 Per Year, in Advance.

NEW SERIES OF PORTABLE TESTING AND RESISTANCE testing. They will be found adapted to the location of faults in

telegraph and electric-light lines, determination of armature and
field resistance of dynamos and motors, and the needs of govem-

We print to day a description, with cuts, of a new series of ment and other inspectors, as well as to general expert work.

portable testing and resistance sets. These sets were all designed The set shown in Fig. 1 is the most complete of the series, and

SETS.

FIG. I.

FIG. 2. FIG. 3.

in the laboratory of Messrs. Queen & Co., Philadelphia, and are

intended to meet the requirements of electric light men, telephone

line construction, dynamo and motor manufacture, and general

is intended for all kinds of work where considerable accuracy is

required. The coils in this set are, as is seen from the figure,

arranged in four rows, each row being made up of ten coils of the
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same denomination. The blocks in each row are numbered from

left to right, and from zero to ten, while the longitudinal bars

underneath have engraved- upon them the denomination of the

coils of that row. The connections of the coils are such that but

one plug is required for each denomination. By inserting it in

any block, as many coils of that denomination are thrown in as

may be indicated by the particular number engraved upon the

block. Thus, as the cut represents it, there are in circuit 369

ohms; i.e., no thousands, three hundreds, six tens, and nine units.

Another feature of this set is the arrangement of the bridge-arms,

which are seen at the left. These are combined with reversing-

bars, so that the proportional arms may be instantly interchanged,

— an operation which is necessary in many special methods. An
additional advantage is, that but six coils are necessary in the

bridge, instead of eight as usual, to get the proportion of 1 to

1,000, or 1,000 to 1, thus making the set smaller and more porta-

ble. The bridge-coils are 1, 10, and 100 on one side, and 10, 100,

and 1,000 on the other. To effect this reversal, two plugs only

have to be changed. The coils are platinoid wire, which has a

very high specific resistance, and changing by but .0023 of one

per cent for each degree Centigrade of temperature variation.

They are adjusted by Professor William A. Anthony to an ac-

curacy of from one fifth to one-tenth of one per cent, while the

bridge-arms themselves are adjusted to a still higher degree of

accm-acy. The galvanometer is a successful adaptation of a

laboratory instrument to the needs of portable work, and is claimed

to be the most sensitive, complete, and portable instrument ever

combined in a set of this character. The wire is of several hun-

dred ohms resistance, and is wound so as to have a maximum
effect upon the needle. The needle itself is an astatic one, and

delicately suspended by a very fine cocoon fibre, so that there is

practically no resistance to any deflecting force. By means of a

very weak controlling magnet sliding upon the suspension-tube,

the needle can be made almost perfectly astatic, and will show an

appreciable deflection for currents as small as from -^\-^ to -g^^^ of

an ampere. The brass box containing needle and coil is movable

about a vertical axis ; so that the needle can always be brought to

zero, whatever the position of the box as a whole. The whole

galvanometer lifts out of its position in the case, and can be used

independently, or in connection with other apparatus if desired,

three levelling-screws being provided for levelling when so used.

By closing the cover of the box, the weight of the needles is auto-

matically taken from the fibre, and the latter protected from in-

jury. The battery and galvanometer-key are seen in the front of

the box, and are independent of each other. The whole is mounted

up in a polished mahogany box with leather handles and lock and

key, and measures when complete but 18 inches long by 6^^ inches

broad. Fig. 3 is a cut of the same thing without the galvanom-

eter, and it is of course somewhat shorter. These sets have a

range of measurement from .^^^ of an ohm to 10 megohms.

Fig. 3 shows one of the other sets of the series, and is of much
the same general character. The coils, instead of platinoid, are

made of German silver, and aie not quite so accurately adjusted,

while the set is without the reversing arrangement found in the

ones just described. The galvanometer also is fibre-suspended,

but without the automatic release. For this purpose a small set

screw is used, which allows the needle to be lowered when not in

use. The galvanometer is permanently mounted in the case, and

is without the control-magnet. The keys are combined into the

regular double contact form. This set, as represented in the cut,

has but three rows of resistance; viz., the units, tens, and hun-

dreds. It is also made with an additional row of thousands. This

set is also made without the galvanometer.

Messrs. R T. Hilx, and J. S. Stone have recently made some
important explorations in southern Indian Territory,—a region

about which little has hitherto been known geographically or geo-

logically. They find that the Indian Territory is divided into dis-

tinct northern and southern divisions by the Ouachita mountain
system. The southernmost of these divisions has been the special

object of their studies, and they have secured most valuable data

concerning it, as well as the history of the medial portion of Red
Kiver, which has not hitherto been investigated.

THE CHEEOKEES IN PRE-COLUMBIAN TIMES.

III.

[In Science of May 30, p. 324, in the previous article on this subject, Fig. 3 is

incorrect. The correct figure will be given in the revised edition of these

papers when published in book form.]

Summing up the evidence introduced, it leads to the fol-

lowing conclusions:

—

1. That some of the Cterokees reached their historic

seat before the year 1540, probably as early as the latter part

of the thirteenth century.

2. That they came from some point to the north or north-

west, apparently in the region of the Ohio River.

3. That some, if not all, of the mounds of western North

Carolina and East Tennessee were built by the people of this

tribe.

Assuming these points to be sufficiently established, let us

see what evidence can be adduced indicating their line of

migration.

If their former home was in the region of the Upper Ohio,

and they stopped for a while on New River and the head

waters of the Holston, their line of retreat was in all likeli-

hood up the valley of the Great Kanawha. This suppo-

sition agrees also with the fact that no traces of them are

found in the ancient works of Kentucky or middle

Tennessee. In truth, the works along the Ohio River from

Portsmouth (except those at this point) to Cincinnati, and

throughout northern Kentucky, are different from the typi-

cal works of Ohio, and most of them of a type found in no

other district. On the other hand, it happens, precisely in

accordance with the theory advanced, that we find in the

Kanawha valley, near the city of Charleston, a very exten-

sive group of ancient works, stretching along the banks

of the stream for more than two miles, consisting of quite

large as well as small mounds, circular and rectangular

enclosures, etc. A careful survey of this group has been

made, and a number of the tumuli, including the larger

ones, explored by the representatives of the Bureau of Eth-

nology.

The result of these explorations has been to bring to light

some very important data bearing upon the present ques-

tion. In fact, the discoveries made here seem to furnish the

connecting link between some of the works of Ohio and

those of East Tennessee and North Carolina ascribed to the

Cherokees.

Subsequent to the preparation of the paper on the "Burial-

Mounds of the Northern section," published in the "Fifth

Annual Report of the Bureau of Ethnology," further explo-

rations and a careful resurvey of the group near Charleston

were made. In order to show the bearing of the data

obtained on the questions involved in this discussion, it is

necessary to give somewhat detailed descriptions of some of

the mounds explored.

Mound 15 of this group (for convenience the numbers in

the original sketch are used) was sixty-five feet in diameter

and five in height, though a considerable portion had been

ploughed off in cultivating the soil. In the top was a ba-

sin-shaped fire-bed somewhat oval in outline, being about

seven feet long and four feet wide. This was composed of a

mixture of clay and ashes burned to a brick red on the up-

per side; but the under side had a black, greasy appear-
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ance. Below this was a similar bed, on and about which

were numerous small fragments of bones, but too much
broken and charred to show whether they were human or

animal.

These basin-shaped beds remind us of those of similar

form found in the mounds of East Tennessee, and present

one indication of relationship between the mound-builders of

the two sections.

Mound No. 18, about the same size as the preceding, con-

tained a similar series of basiu-shaped fire-beds, lying one

below the other in the central portion. Below them, near

the bottom of the mound, was a considerable bed of charcoal

and ashes; and immediately under this, on the original sur-

face of the ground, the fragments of a skeleton, with which

were a number of broken arrow and spear heads.

Mound No. 1 of the group is of large size, measuring five

hundred and twenty feet in circumference and thirty-three

in height. This was explored by sinking a shaft twelve feet

square to the bottom. At the depth of from three to four

feet, in a bed of mixed clay and ashes, were three skeletons

lying extended on their backs, doubtless intrusive burials.

From this point downwards for twenty feet, nearly all of the

materia] in the shaft consisted of the same mixed substances,

so hard as to require the constant use of the pick. At the

depth of twenty-four feet there was a sudden change to a

much softer and darker-colored earth, in which were the

casts and decayed fragments of poles and logs from six to

twelve inches in diameter. These, together with fragments

of bark, ashes, and animal bones which had been split

lengthwise, continued through a layer of about six feet. At

the depth of thirty-one feet a human skeleton was discovered

lying prostrate, head north, the skull crushed but partly

preserved by contact with a sheet of copper (only fragments

of which remained) that probably once formed part of a

head-dress of some kind. By enlarging and curbing, the

shaft was extended to a diameter of sixteen feet. It was

then found that a layer of elm-bark had been carefully

spread, with the inner side up, upon the smoothed and well-

packed surface of the ground. This had been covered with

a layer a few inches thick of fine white ashes. On this the

body was laid, and covered with similar bark.

Ten other skeletons, all buried in the same manner, were

found at this point, arranged, five on each side, in a semi-

circle around the central one just mentioned, with feet

turned toward it. With each skeleton on the east side of

the centre was a fine, apparently unused lance-head ; and by

the side of the northern one of these five, a fish-dart, three

arrow-points, and some decayed mussel-shells. Nothing was

found with the other five. With the central one, in addi-

tion to what has been mentioned, were six shell beads and a

large lance-head.

But what interests us more at present is the fact that near

the head of the latter was a conical vault of very hard clay,

about four feet high and five feet in diameter. This was

partially filled with rotten bark, human bones, and dark,

decomposed matter. Immediately under this, but covered

with clay, were two circular holes about sixteen inches in

diameter, and four feet deep. A similar pair of holes was

found at the head of each of the ten surrounding skeletons,

ranging in depth from two to three feet, and in diameter

from eight to twelve inches.

The little beehive vault, resembling so exactly in form and
size those of North Carolina, although built of clay, is an-

other indication of relationship between the mound-builders
of the two sections. On the other hand, the burial between
the layers of bark is precisely what is often found to be the

case in the Ohio mounds, as appears from the following

statements by Messrs. Squier and Davis in "Ancient Monu-
ments:" "The course of preparation for the burial seemed
to have been as follows: the surface of the ground was first

carefully levelled, and packed over an area perhaps ten or

fifteen feet square. This area was then covered with sheets

of bark, on which, in the centre, the body of the dead was
deposited, with a few articles of stone at its side, and a few

small ornaments near the head. It was then covered over

with another layer of bark, and the mound heaped above."

The individual or skeleton buried in the conical vault had
probably been wrapped in bark.

That there was a wooden structure of some kind covering

the area occupied by the skeletons is more than probable, as

thus only can we account for the timbers. The holes men-
tioned may indicate the position of a former structure, but

this had been removed before the burials took place. It

would seem that most, if not all, of the burials took place

at one time, and after the fiesh had been removed.

Mound 21, known locally as the "Great Smith Mound," is

the largest of the group, being a regular cone, thirty-five

feet high, and one hundred and seventy-five feet in diameter

at the base. This was explored by sinking a shaft to the

bottom twelve feet in diameter. It is a double mound, or

mound of two stages. The first building carried it to the

height of twenty feet: after a considerable time had elapsed,

another stage of work carried it to its present height. Near
the top were some skeletons, probably intrusive burials. At
the depth of twelve feet the explorers began to find the frag-

ments and casts of logs, the first being that of a black-wal-

nut log, which must have been nearly twelve inches in diam-

eter and several feet in length. Further excavation made it

apparent that these timbers were the remains of a wooden

vault about thirteen feet long and twelve feet wide. From
all the indications,—the casts of the posts and logs, the bark

and clay lining, the fallen timbers, the bark of the roof,

etc.,—it was inferred that the vault was constructed as fol-

lows: after the mound, which was at this time twenty feet

high, had been standing for an indefinite length of time, a

square pit, twelve by thirteen feet, was dug in the top to the

depth of .six feet; posts were then placed along the sides and

ends, the former reaching only to the surface, but the cen-

tral ones at the ends rising four feet higher; on the latter

was placed the ridge-pole (the walnut log first encountered)
;

the sides were plastered with a mixtm-e of clay and ashes,

and possibly lined with bark; the roof, which had fallen in,

was made of poles, and covered with bark; over all was

heaped the superincumbent mound fifteen feet in height.

In this vault were five skeletons, one lying prostrate on

the floor at the centre. The other four had been placed, one

in each corner, apparently in an upright position. All had

been wrapped in bark. The central skeleton was very large,

measuring a little over seven feet in length. Each wrist

was encircled by six heavy copper bracelets. A fragment of

the wrapping, preserved by contact with the copper, shows

that it was black-walnut bark. A piece of dressed skin.
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which had probably formed the inner wrapping, was also

preserved by the copper. Upon the breast was a copper

gorget; by each hand were three flint lance-heads; near the

right hand, a small hematite celt and a stone axe. Around

the head, neck, and hips were about one hundred small, per-

forated sea-shells and some shell beads. Upon the left

shoulder, lying one upon another, were three sheets of mica

from eight to ten inches long, six to seven in width, and half

an inch thick.

Further discoveries of badly decayed skeletons were made

in carrying the shaft downward below the vault, but noth-

ing with which we are at present concerned except the fact

that among the articles obtained was the steatite pipe shown

in Fig. 8.

The significance of this mound lies in the close resem-

blance it hears, in some respects, to the Grave Creek mound,

which, according to the tradition of the Cherokees, was built

by their ancestors. But at present no argument is based

upon this part of the tradition. This latter giant tumulus is

in the form of a regular cone, seventy feet high, and nearly

three hundred in diameter at the base. A shaft sunk from

the apex to the base disclosed two wooden vaults,—the first

about half way down, and the other at the bottom. In the

first or upper one was a single skeleton decorated with a

profusion of shell beads, copper bracelets, and plates of mica.

The lower vault, which was partly in an excavation made

in the natural ground, was rectangular, twelve by eight

feet, and seven feet high. Placed close together along each

side and across the ends of the excavation were upright tim-

bers or posts, which supported others thrown across to form

the roof. In this vault were two human skeletons, one of

which had no ornaments, while the other was surrounded

with hundreds of shell beads. In attempting to enlarge this

vault, the workmen discovered around it ten other skele-

tons.

The similarity in the method of constructing the vaults is

marked and peculiar. Wooden vaults are not uncommon

;

but those partially sunk in a pit, withl'the sides and ends

formed of upright posts, are very rare, and are probably due

to some peculiar custom, and indicate tribal identity of the

builders. We notice also the presence, with one of the

skeletons in each mound, of copper bracelets and plates of

mica. In both a vault is built about midway the height.

Mound 31 of the Kanawha group presents some striking

resemblances to the so-called sacrificial mounds of Ohio. It

is somewhat flattened on top, three hundred and eighteen

feet in circumference at the base, and twenty-five feet high.

After passing through the top layer of soil, some two feet

thick, a layer of clay and ashes one foot thick was encoun-

tered. Here, near the centre of the shaft, were two skele-

tons lying horizontally. These were probably intrusive

burials. At the depth of thirteen feet, and a little north of

the centre of the mound, were two large skeletons in a sit-

ting posture, with their extended legs interlocked to the

knees. Their arms were extended and their hands slightly

elevated, as if they were together holding up a sandstone

mortar which was between their faces. At the depth of

twenty-five feet, and resting on the natural surface of the

ground, was one of the so-called "altars," precisely similar

to those found in some of the Ohio mounds. This, which

was thoroughly traced, was found to be twelve feet long and

a little over eight feet wide. It consisted of clay, apparently

slightly mixed with ashes, the middle portion basin-shaped,

and the margins sloping downwards and outwards; in other

words, it was a typical "altar," similar to that shown in

Fig. 32, "Ancient Monuments." The depth of the basin in

the centre was a little over a foot, and the thickness of the

bottom at this point about six inches. On this rested a com-

pact layer of very fine white ashes from one to two feet

thick, entirely covering this clay bed. Scattered through

them were many water-worn bowlders from three to five

inches in diameter, all bearing indications of exposure to in-

tense heat; also fragments of charred bones, some of which

were nearly destroyed by heat. The upper side of this clay

bed or "altar" was burned to a brick red.

That this tumulus must be classed with the (so-called)

"sacrificial mounds" of Ohio, will, it is presumed, be ad-

mitted without any objection. As the custom of building

these clay structures, to which Messrs. Squier and Davis ap-

plied the name "altars," seems to have been peculiar to one

class of Ohio mound-builders, we have here one very strong

indication that the people who built the mounds of this Ka-

nawha group belonged to the same tribe.

Mound 28 is of considerable size, measuring three hundred

and twelve feet in circumference and twenty-five in height.

It had never been disturbed in any way, and was the most

pointed and symmetrical of the group.

As the discoveries made in it are important in this con-

nection, the report of the Bureau explorer is given somewhat

fully.

It was examined by sinking a large central shaft to the

bottom. From the top to the depth of fifteen feet, the ma-

terial passed through was an exceedingly hard, gray mix-

ture, apparently of ashes and clay. At this depth casts of

poles and timbers of various sizes were discovered, but all

less than a foot in diameter, extending into the western and

southern sides of the shaft. These casts and rotten wood

and bark continued to increase in amount nearly to the

natural soil, which was reached at the depth of twenty-five

feet. The debris being removed, and the bottom of the

shaft enlarged to fourteeen feet in diameter, it was ascer-

tained that these timbers had formed a square or polygonal

vault, twelve feet across, and some eight or ten feet high in

the centre. This had been built up in the form of a pen,

the ends of the poles extending beyond the corners. The

roof must have been sloping, as the ends of the poles used

in making it extended downward beyond the walls on which

they rested. On the floor of this vault, which corre-

sponded with the original surface of the ground, were two

adult skeletons, the bones of which, though but little de-

cayed, were crushed and pressed out of position. No imple-

ment or ornament was found with them.
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As the earth of this floor did not appear to he the natural

soil, the shaft was carried down four feet farther. This re-

vealed a pit, the lateral extent of which could not be deter-

mined, but which had been dug to the depth of four feet in

the original soil. On the floor of this pit, at one side, ar-

ranged in a semicircle, were six small clay vaults in the

shape of beehives, about three feet in diameter at the bot-

tom, and the same in height.

They were made of clay and ashes mixed, very hard, and

impervious to water. Possibly they had been allowed to

dry before being covered with earth. They were partially

filled with a dark, dry dust, apparently of some decayed

substance. A few fragments of bones were found in them.

In the centre of the space around which these little vaults

were arranged, but only two feet below the floor of the large

wooden vault, were two small clay-lined cavities about the

size and form of the ordinary water-jars from the Arkansas

mounds. Possibly they were decayed, unburnt vessels which

had been deposited here at the time of burial.

The bottom of the pit, which consisted of the natural de-

posit of yellow sand, was covered with a layer of charcoal

and ashes two or three inches thick. This sand appeared to

have been heated, from which it is inferred that the burning

took place in the pit previous to the formation of the vaults.

The work was suspended at this stage, on account of ex-

treme cold weather, but was recommenced the following

season by running trenches from the sides into the shaft, and

afterward carrying a tunnel in at the base. In one of these

trenches, nine feet from the top, occurred a layer of soft

earth, in which were numerous fragments of decayed tim-

bers and bark, also casts of logs extending horizontally into

the sides of the trencJi. These, it is presumed from what

was afterward discovered, pertained to a wooden burial-

vault. The tunnel carried in at the base was from the south

side, ten feet wide, and eight feet high. For a distance of

twenty feet it passed through the hard gray material of

which the body of the mound was composed. Here the ex-

plorers suddenly encountered a deposit of soft earth in len-

ticular masses and of various colors, showing that it had

been brought from the hillsides and bottoms near by. A
short distance from this point they began to find the casts

and remains of the timbers of the large central vault, but,

before reaching the interior, passed over a small refuse-heap,

evidently belonging to an age preceding the date of the

building of the mound. As they entered the remains of the

vault, they began to find tolerably well preserved human
bones, but no whole skeletons. Seeing here indications of

the pit before mentioned, the tunnel was carried downward
four feet, disclosing five little clay vaults similar to those

found on the other side, and, like them, placed in a semi-

circle. It was now decided to remove and thoroughly ex-

plore about one-half of the mound. Many stone imple-

ments, some entire but most of them broken, seemingly by
the action of fire, were scattered through the hai-d upper

layer; also numerous single valves of mussels which had

been used as digging-tools until they were worn from the

outside entirely thi-ough.

There was a marked dissimilarity between the northern

and southern sides of this mound, the former being a com-

pact mass of variously colored soils from different points in

the vicinity, in alternate horizontal laj-ers. The separate

loads of the individuals who carried this earth were plainly

defined ; and the different sizes of these small masses indi-

cate that many persons, some much stroQger than others,

were simultaneously engaged in the work.

With the exception of the imperfect or broken specimens

mentioned above, no remains of any kind were found in

that portion of the mound above the flre-bed and north of

the central shaft, and only two skeletons beneath it ; while

many interesting finds of implements were made all through

the loose, ashy dirt of the southern part, and many skele-

tons below it. The amount of rotten wood and bark ob-

served, and the positions of the casts of logs and poles, some

of which extended downward four feet below the natural

surface of the ground, render it probable that there was a

wooden structure here twelve feet square and three stories

high, or, what is more likely, three structures, one above

another.

A foot above the natural surface, or twenty-four feet from

the top of the mound, was a smooth horizontal layer of sand

and ashes, interrupted by two heavy fire-beds. These beds

were circular in form, eight feet in diameter, and about ten

feet apart. The earth was burned hard for eight inches be-

low the ashes. Under these beds were several human skele-

tons.

No. 1, a medium-sized adult, was extended on the back,

head south, arms by the side. This was four feet below the

centre of the northern fire-bed. No trace of a coffin was ob-

served, but a rude hoe and a rough lance-head were at the

left side.

No. 2 was four feet north of No. 1, at the same depth. It

lay with the feet toward the centre of the mound, and was

enclosed in a kind of coffin formed by leaning flat stones to-

gether over the body in the form of an inverted V, and

placing a similar stone against the end at the head. A
number of relics were with this skeleton, and on the stone

at the head was a hematite celt. Two feet north of the head

were the fragments of a large clay vessel.

No. 3, similarly placed, was four feet under the north

edge of the other fire-bed. Some relics were found above the

head, and others in a small conical vault near the left side.

No. 4, same depth as the preceding, had the head toward

the centre of the mound. A small vault near the head con-

tained several relics of different sorts.

Nos. 5 and 6 lay near together, with heads south. There

was a small vault near the feet of the smaller skeleton.

None of these skeletons were found immediately in the

centre of the mound, and all were about four feet below the

natural surface of the ground, resting on the bottom of the

pit, as were the little conical vaults. Nine vaults in addi-

tion to those mentioned were unearthed,—four of them on

the bottom of the pit, and five above it. They were similar

in form and size to those heretofore described. There was

one toward the south side of the pit elongate in form, and

not more than two feet wide and two feet high.

Another mound, numbered 30 in the original plat, had a

circular pit beneath it, in which were several beehive-shaped

clay vaults similar to those heretofore mentioned. The ex-

plorer, however, in this case, fails to mention the arrange-

ment or to note particularly the contents, owing perhaps to

the pit being partially filled with watei", which prevented a
thorough examination.



342 SCIENCE. [Vol. XV. No. 383

By a careful comparison of the discoveries made in the

mounds of this Kanawha group with those made in the

mounds of the Cherokee section, the reader will observe

some striking similarities which cannot be easily accounted

for upon any other theory than that of tribal identity or in-

timate relations of the peoples of the two sections. It is true

that we find enclosures in the former locality, and none in

the latter, and it is also true that we notice other dissimi-

larities; but some changes in customs and works are to be

expected where there is a change of location. Necessities,

materials, and environments are different, and bring about

modifications of customs. These changes are apparent in

all parts of the mound area, even where there are good rea-

sons for attributing the works to the same people: in fact,

they are sometimes found in a single group.

It is true, we cannot assert positively that the little coni-

cal clay vaults above described, except in one or two cases,

were depositories of the dead, as were the conical bowlder

vaults of North Carolina and East Tennessee; yet the very

marked similarity in form and size, and correspondence in

their arrangement in the tumuli, justify the belief that there

was a relationship between the authors of the works of the two

sections. Not only are they similar in size and form, but in both

localities pits were dug in the original soil, the floor was cov-

ered with coals or ashes in some cases, and the vaults built

on these and the mound heaped over them. It should also

be borne in mind that vaults of this kind, arranged as here

stated, have so far been found only in these two sections.

The arrangement in a circle found in the mound in Sulli-

van County, Tenn., has its parallel in one of the mounds of

thd Kanawab group. In one was also found the pipe shown
in Fig. 8; in the other, that shown in Fig. 5.

In further corroboration of the theory of relationship be-

tween the people of the two sections, may be mentioned the

fact that in the mounds of both we find the peculiar basin-

shaped beds placed in series one above another.

Cyrus Thomas.
[To be continued.]

NOTES AND NEWS.

Lieut. J. P. FmuET, of the United States Signal Corps, has
gone to San Francisco to take charge of the Pacific Coast Weather
Service.

—Professor John C. Branner, State geologist of Arkansas, de-

livered a course of lectures on geology to the senior and junior

classes at the Rose Polytechnic Institute, Terre Haute, Ind., week
before last.

—Dr. William K. Newton of Paterson has resigned as dairy

and food commissioner of New Jersey. This was done two
months since to the State Board of Health, which, on the 6th of

May, appointed one of Dr. Newton's assistants, Mr. George W.
McGuire of Trenton, to fill the vacancy.

— We learn from Nature that Professor Von Nordenskiold
lately announced to the Stockholm Academy of Sciences that a
scientific expedition would start during the summer for Spitz-

bergen. Among the party will be his son, M. G. Nordenskiold,

and MM. Klinckowstrom and Bahaman. The expenses of the

expedition will be defrayed by Baron Dickson and M. F. Beijer,

the publisher.

— A statistical investigation of lightning-strokes in central

Germany, covering a period of twenty-six years, has been carried

out by Herr Kastner. According to Nature, the number of cases

has increased about 129 per cent, and last year (1889; it amounted
to 1,145, The author distinguishes four thunder-storm paths.

The starting-points of all these are in hills, and in their course
the woodless districts and flat country, the river-valleys, and low
meadow-ground about lakes, seem specially liable, while the
wooded and hilly parts generally escape. The hottest months
(June, and especially July), and the hottest hours of the day, or
those immediately following them (3 to 4 p.m.), show the most
lightning-strokes.

— We learn from Humboldt that in connection with the tenth
international medical congress, to be held this year in Berlin from
Aug. 4 to Aug. 9, there is to be an international medico-scientific

exhibition. Tbe following binds of objects will be exhibited

:

new or improved scientific instruments and apparatus for bio-

logical and especially medical purposes, including apparatus for
photography and spectrum analjsis so far as they are of service

to medicine; new pharmaceutical and chemical stuffs and prepara-
tions; new or improved instruments for operative purposes of

medicine, including electrotherapy; new plans and models of
hospitals, convalescent homes, disinfection arrangements, baths,

etc. ; new arrangements for care of the sick, including means of
transport, and baths for invalids; newest apparatus for hygienic
purposes, etc. Communications (marked " Ausstellungsangele-

genheit ") should be sent to the office of the congress, Dr. Lassar,,

Berlin, N.W., Karlstrasse 19.

— The daily and yearly variation, and the distribution, of wind-
velocities in the Russian Empire have been fully investigated by
Kiersnowski, says Nature. The highest velocities (mean 6.$

metres per second) occur in the Baltic provinces. On the White
Sea, on the Caspian, in the region of the North Russian lakes, and
on the Steppe, the values are also high; in the forest region and
the Caucasus they are low. Towards the interior of Asia tbe
velocity decreases, and in Transbaikalia is the minimum (1.5

metres per second). Farther east, towards the Pacific, the velocity

increases. In the annual period, the maximum is pretty uni-

formly in winter, the minimum in summer. A maximum in

spring, and a minimum in summer or autumn, are peculiar to the
Caspian region, the Ural, and West Siberia, with Central Asia..

In eastern Siberia the minimum is in winter. The daily variation

shows distinctly the connection with cloudiness. The greatest

amplitude occurs in the brighter part of the year: in East Siberia

in winter, and in the rest of the country in summer. In general,,

the amplitude increases regularly with the clearness of the sky
eastward, and on land it is greater than on the sea.

—In seven years, experiments at the Ohio Agricultural Station^

with deep and shallow planting of corn show an advantage
in favor of planting one inch rather than two inches deep, but
indicate that in dry seasons it may be better to plant two inches

deep. The greatest amount of marketable corn has been produced
where the stalks averaged twelve inches apart. The variations in

yield were slight, whether planted one grain every twelve inches,

two every twenty-four, three every thirty-six, or four every forty-

eight inches. Three years' trial has not indicated any markedi

differences in the reproductive qualities of corn from the butts,,

middles, or tips of the ears. If there is any variation, it is in

favor of middles and tips, and against the butts. The experi-

ments of 1888 and 1889 indicate that corn should be cultivated

more frequently in a dry season than in a wet or ordinary one.

The average results of two years' experiments favor deep cultiva-

tion rather than shallow. The implements used were the harrow
and cultivator for shallow tillage, and the double shovel for deep..

This work was under the care of J. Fremont Hickman.

—The papers read at the May meeting of the Royal Society of

Canada included, in the section on mathematical, physical, and
chemical sciences, "The Unit Measure of Time," by Dr. Sandford

Fleming, president of the section; "Tidal Observations in Cana-

dian Waters, the Present Condition of the Question," by Professor

A. Johnson, McGill University, Montreal; "Sunspots observed at,

McGill College since June 1, 1888," by Professor C. H. McLeod of.

McGiU University; "Notes on Cream-of-Tartar Analysis," and
"Notes on Baking-Powder Analysis," by A. McGill; "Milk Analy-

sis by the Asbestos Method," by Frank T. Shutt; "On a Pecuhar
Form of Metallic Iron found in Huronian Quartzite on the North

Shore of St. Joseph Island, Lake Huron, Ontario," by G. Chr.
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Hoffmann; "Drift Rocks of Central Ontario," by Professor A. P.

Coleman of "Victoria University; and "On the Density of Weak
Aqueous Solutions of Certain Sulphates," and "On a Test of

Ewing and MacGregor's Method of Measuring the Electrical Re-

sistance of Electrolytes," by Professor J. G. MacGregor. Those

in the section on geological and biological sciences included the

presidential address, ' 'Mesozoic and Tertiary History of the Rocky
Mountain Region of Canada," and "Glacial History of the Rocky
Mountain Region in Canada," by George M. Dawson; "Forami-

nifera and other Minute Organisms from the Cretaceous of Mani-

toba," by J. B. Tyrrell; "On Fossil Plants from the Similkameen

River and other Places in the Southern Interior of British Colum-

bia," by Sir William Dawson; "Descriptions of Some New or

Previously Unrecorded Species of Brachiopoda and Mollusca from

the Devonian Rocks of Manitoba," and "The Marine Invertebrata

of the River and Gulf of the St. Lawrence," by J. F. Whiteaves;

"Notes Stratigraphiques sur le Rocher de Quebec," par I'Abbe

Laflamme; "Illustrations of the Fauna of the St. John Group,

No. v.," by G. F. Matthew; "The Evidence of a Nova Scotia

Carboniferous Conglomerate," by E. Gilpin; and "Southern In-

vertebrates on the Shores of Acadia," by W. F. Ganong.

—The fourth international congress on inland navigation will

be held in Manchester, England, on July 38 and following days.

The objects of the congress are, to promote the improvement of

inland navigation and of estuaries ; to direct attention to the eco-

nomical value of navigable water-ways; to examine, generally,

technical questions relating to the construction and working of

canals ; to receive the report of the International Statistical Com-
mission appointed at the last congress; and to take further steps

towards the collection of statistics bearing on inland navigation.

The three previous congresses were held respectively in Brussels,

Vienna, and Frankfort-on-the-Main. It is intended to have an
exhibition of plans, maps, and models relating to inland naviga-

tion. At the Frankfort congress a similar exhibition was held,

the most valuable contributions coming from the German Gov-
ernment, who spent $30,000 on their preparation. It is hoped
that these plans and models may be available for re-exhibition in

Manchester. All communications relating to the congress should

be addressed to the secretary, at Lombard Chambers, 46 Brown
Street, Manchester, England.

—According to a work recently published by one of the state

foresters of Prussia, the entire forest area of Germany now
amounts to 14,000,000 hectares (34,596,000 acres). Russia has

300,000,000 hectares (494,238,620 acres) of forests; Austria-Hun-

gary, 19,000,000 hectares (46,9.53,000 acres) ; Sweden, 17,000,000

hectares (43,010,000 acres); France, 9,000,000 hectares (22,241,000

acres); Spain, 8,000,000 hectares (19,769,000 acres); Italy, 4,000,-

000 hectares (9,884,572 acres); and England, 2,471,000 acres.

The United States commercial agent at Mayence says that the

proportion of communal to state and crown forests in the differ-

ent states of Germany is as follows: Prussia, 1,355,000 hectares

of communal and 2,423,000 state forests; Bavaria, 388,000 and
941,000 respectively; Wurtemburg, 190,000 and 193,000; Hesse,

90,000 and 67,000; Baden, 259,000 and 93,000; and Alsace-Lor-

raine, 195,000 and 151,000 hectares. In Saxony and in the other

states of the empire, with the exception of Saxe-Meiningen, about

one-half of all the forests are state or communal property, consid-

ering the possessions of the crown as a species of state property;

and these are all subject to a well-regulated permanent adminis-

tration and supervision under state control, while the older forests

in many of the states are not under any public control. It is

stated, in the work referred to above, that there are 9,100,000 hec-

tares (22,487,400 acres) of coniferous, and 4,800,000 hectares (11,-

800,000 acres) of foliaceous, trees in Germany. Of the coniferous

trees, it is stated that a greater part are on a soil adapted only to

such growth, and on which nothing else can be cultivated. Of
the coniferous trees. 8,000,000 hectares (7,413,000 acres) are of

the fir kind, and 6,000,000 hectares (14,826,800 acres) pines. The
greater part of the pines are in the mountains, preponderating in

the Hartz Mountains, the Riesengebirge, the Erzgebirge, in the

Thuringian forests, in the Verm, in the Vosges Mountains, in the

Black Forest, in the so-called Bavarian Alps, in the Bavarian

Forest, and in the Franconian, Jura, and Fichtel Mountains.
The pines are mostly on level tracts, and more than half of them
are on soil unfit for the successful cultivation of useful timber.

The 4,800,000 hectares of foliaceous trees are principally made up
of beeches.

—Dr. Max Buchner, who has spent a year and nine months in

Australia, Japan, China, and Manila, has returned to Munich,
Germany. He carried back a valuable scientific collection for the

Ethnographical Museum, of which he is the director.

— An annual prize of fifty dollars, for a period of three years,

has been offered by a member of the Baltimore bar to that mem-
ber of the Johns Hopkins University who shall make the best

contribution to institutional or legal history. The field is not re-

stricted to American or English laws and institutions, but is ex-

tended to the history of early society. Papers should be handed
to Dr. Herbert B. Adams before Feb. 1, 1891.

— The Draper medal was awarded to Professor H. A. Rowland
by the National Academy of Sciences at its April meeting in

Washington. The medal is given every two years for original

investigations in the department of astronomical physics. Pro-

fessor Rowland was awarded the medal for his work in spectrum
analysis, the perfecting of diffraction gratings for producing

spectra, and his investigations of the solar spectrum.

— In connection with the report of the United States Eclipse

Expedition to West Africa, under the direction of Professor D. P.

Todd, a work of very great importance to navigators is to be un-
dertaken; namely, the preparation of a set of daily weather-maps
of both oceans from October to May inclusive, the entire period of

the cruise of the United States Steamship "Pensacola." The
United States Hydrographic Office calls attention to the impor-

tance of this subject, and the exceptional opportunity that is pre-

sented for utilizing the data already at hand, together with such
additional data as may be contributed for this purpose by various

government offices and individual navigators. The scheme deter-

mined upon consists in the preparation of a weather-map for each

day at noon, Greenwich mean time, from Oct. 1, 1889, to May 31,

1890, inclusive, for the entire area between latitude 70° north and
60° south, longitude 20° east and 100° west. In addition to the

Greenwich noon observations that are kept regularly for the Hy-
drographic Office by nearly two thousand voluntary observers, it

is earnestly desired that other navigators of these waters, within

the limits of time and place mentioned above, forward to that

office such data from their log-books as may be useful in this con-

nection, selecting those observations that come nearest to noon,

Greenwich mean time, and stating as many details as possible re-

garding wind, weather, state of the sea, and velocity and set of

currents. Data from land stations are also very important, es-

pecially such as are not accessible in any published records. To
make this great undertaking a success, however, there must be

further and cordial co-operation among the nations interested in

the meteorology of this vast area, and among navigators of every

nationality. It has long been the desire of the Hydrographic
Office to commence the publication of a pilot chart of the South
Atlantic and west coast of South America, and the present under-

taking will furnish an admirable basis for this work. The "Pilot

Chart of the North Atlantic Ocean" has won a place for itself in

the esteem of navigators generally, without regard to nationality,

and it is intended to publish the result of the present investigation

in such form, and with such wide distribution, as well to repay

every one who contributes to its success. Reports handed to any

United States consul, or to the commanding officer of any United

States naval vessel, will be transmitted free of all expense to the

observer, and in each case due credit will be given in the pub-

lished report.

—A new catalogue of electrical testing apparatus has just been

issued by James W. Queen & Co., Philadelphia. This catalogue

is believed to be the most complete in its special field of any yet

published in this country. We shall call attention in this and
early issues to their new resistance-boxes, portable testing-pieces,

and photometers for use in electric-light comparisons, The cata-

logue will be sent by the firm to any interested.
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COENELL AND THE LOST WILL.

The newspapers are publishing the customary type of absurd

stories about the history and loss of the great bequest of Mrs
Jennie McGraw Fiske, which has just been lost to Cornell Univer-

sity through the operation of a technicality in law, and the active

exei'tions of her surviving husband and of the next of kin, who
brought suit to secure what they, and all the world, knew that

they were not given by the deceased owner of the property. The
true history of the case in brief, as we obtain it from a reliable

source, is the following :
—

John McGraw was, at the time of his death, an old lumberman
who had made an enormous fortune in the North-west, working
in company with Henry W. Sage, Hiram Sibley, and a few other

equally successful comrades and friends. He was a friend and
fellow trustee with Ezra Cornell at the founding of Cornell Uni-

versity, and took great interest in that now great institution of

learning. He contributed largely to its treasury and needs, in its

early days, and finally died with fortune unimpaired, leaving it

mainly to his only child, Jennie. Miss McGraw had grown up in

the midst of the little circle of wealthy and liberal men who did

so much to make the university what it is, and from them (for she

was intimate with all) had received her inspiration. When her

father built what is now known as McGraw Hall, the largest build-

ing of the dozen scattered over the great campus, the child asked

the privilege of contributing the beautiful chime of bells which
now hangs in its tower, and calls the students to their daily tasks.

This interest she never lost: it increased, rather than decreased

with time.

Miss McGraw, a few years before her death, lost her health, and
remained in a critical condition to the end. Meantime she had
made the acquaintance of the librarian of the university. Pro-

fessor Fiske, and after a time, becoming interested in each other,

they were married, and the professor took bis bride to Europe in

the vain hope that her health might be restored. She failed

steadily, and finally returned with her husband to her home on
the university campus, to die. Her death took place within a few
days of their return.

Meantime, under her directions, a large and beautiful house had
been built on a commanding site between the university and the

bank of Cayuga Lake, which was never occupied; the couple liv-

ing, in the interval, in a modest little cottage, still standing within

the university grounds. A pre-nuptial contract had been entered

into between the afSauced pair, by which Mrs. Fiske was per-

mitted to dispose of her millions as she might choose, and which
provided properly for her husband in case of her death. At her

death it was found that a will had also been made, giving liberally

to the natural heirs, and leaving her husband $300,000 and per-

sonal property. The university was given $40,000 to found a
hospital; and the residue of the estate, now amounting to nearly

two millions of dollars, after paying legacies, was to be devoted

to the building and endowment of a library for the university.

All legacies were promptly paid by the executor, and the balance

of the estate was in process of conversion into the university

treasury, when suit was brought by the husband to break the

will,— a suit in which be was presently joined by the heirs, to

whom, as well as to the husband, liberal legacies had been paid.

It appeared that a clause existed in the charter of the univer-

sity, limiting its holdings of property to a gross amount of $3,000,-

000. This had been inserted in the document at the first, and had
never been removed, although it must have been known that the

holdings were approaching perilously near this limit. The plain-

tiffs in the case asserted that the university already possessed so

nearly this amount— above $2,000,000, as they stated — that it

was legally debarred from accepting the gift of Mrs. Fiske; and
the property must therefore go to the next of kin. The trustees

and the executor of the will, as defendants, asserted that this was
not the fact, the property inventoried including large amounts
held in trust for the State, and not the property of the university,

though its income was pledged to the university for educational

purposes. Other and technical defences were raised by the de-

fendants. No one, on either side, claimed or admitted that there

was any question of the intent of the testatrix; no one disputed

the fact that she had desired and intended to give her property to

the university, and that no one else had the slightest moral right

to it. The question was simply and solely whether a technical

interpretation of the laws affecting the holding of property could

be made to give to others what they had no moral claim upon,

and to take from the university, and to deflect from its great pur-

pose, a gift of enormous value and potential usefulness, which
was morally the absolute property of the institution, and pledged

to the specified purpose.

The Surrogate's Court decided in favor of the university: the

higher courts of the State, and the Supreme Court of the United

States, reversed the finding, and gave the property to the claimants.

They now hold it, though every one gaining by the transaction is

fully aware that the deceased, if conscious of what is going on

here below, must feel that her intent has been defeated; that they

have no real right to her property; that the intent must always

stand a moral bar to their receiving the money for any other pur-

pose than to carry into effect her intention, defeated as it is, for

the moment at least, by the operation of an unexpected legal im-

pediment.

The amount involved approaches $2,000,000; but legal expenses,

and losses in realizing on the property, may bring the net sum
below a million and a half. Had this great fund gone into the

hands of the trustees of the university, it would have founded

perhaps the noblest library on the American continent. As it is,

it may be seriously questioned whether it is likely to do much
good, even to the legal but yet false inheritors. The daily papers
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are full of sensational stories relating to the personal relations of

the testatrix, her husband, and the responsible officers of the uni-

versity ; the one side attempting to justify the action of the will-

breakers by asserting injustice on the opposite side, the other side

defending the action of the university authorities. The public are

not concerned in that phase of the matter, and the university

authorities evidently feel themselves unaffected by the gossip of

the newspapers. Mr. Sage, a year ago, began the erection of a

great library building to be given the university as a memoiial of

the originally intending giver if the suit should be lost, or to be

paid for by her bequest should the university hold its own in the

case. He gives also $300,000 as an endowment, the income to be

applied solely to the purchase of books. Most colleges would be

considered fortunate if given so much, even failing to obtain a

$3,000,000 library. Practically the university gains: it loses a

million which it never possessed; but it gains a positive quantity

in the half million and over, which is now actually passing into

its possession. It is the impression of some of its best-informed

friends that it will untimately actually gain through awakened

sympathy and interest, and the gifts likely to be the practical ex-

pression of that interest and sympathy, more than the amount
now seemingly so unfortunately lost. It is very certain, also, that

some of this scattered property will come directly back to the

university by the action of the receivers of what they regard as

unfairly acquired property.

This affair seems to have no effect on the plans of the univer-

sity authorities. They will begin the next year with an enlarged

teaching force, new and distinguished professors in the faculty, a

$10,000 equipment in illustrations of the work of classical in-

struction, a new chemical laboratory to accommodate six hun-

dred, a physical laboratory of double the space now occupied, new
workshops doubling the present area and capable of handling six

hundred Sibley College men, new mechanical laboratory arrange-

ments of nearly proportional extent, a new foundery and new forge

large enough to meet a similar growth, and engines (experimental

and other), boilers of 600 horse-power, and dynamos more nu-

merous and powerful in the aggregate than can be found else-

where in the world.

All this looks very much as if Cornell University and the Sib-

ley College of Mechanical and Electrical Engineering were likely

to survive for a time still.

Tillmanns thinks that the surgical treatment of pulmonary tu-

berculosis is proper if the disease is localized, but that in most
cases two operations will be required,—the first to expose the

affected part in order to bring about atrophy and contraction; the

second to remove the disease.

HEALTH MATTERS.

Another Forty Days' Fast.

SiGNOB Scjcci, who is gaining the reputation of being a "hun-

ger virtuoso," completed in May a fast of forty days in London.

The medical journals of that city credit him with the genuine per-

formance of the feat. Signor Succi has done no more than our

own Tanner, but he has been subjected to a more careful physio-

logical study, and he has shown that a forty-days' fast is possible

to more than one human being. During the last days of his fast,

Succi lost about half a pound a day, his temperature remained

normal, but his pulse was more than ordinarily rapid. The les-

son of Signor Succi's experiment, says the Medical Record, is one

that has often been taught before, and it is that people eat too

much, and, in this country at least, drink too little. More dis-

eases come from excessive and intemperate feeding than from al-

cohol, for wrong feeding is the basis of gouty, rheumatic, diabetic,

and obese diatheses, as well as of an infinite number of gastro-

intestinal ills.

Excision of Local Pulmonary Tuberculosis.

At the recent congress of the German Society for Surgery, Pro-

fessor Tillmanns exhibited a man of about thirty years, from
whom he had removed a tubercular deposit involving a portion of

the left lung, pleura, and thorax. After the operation the lung

contracted in such a manner that by a second operation the re-

maining tubercular ai'ea was completely removed. The wound
was covered with cutaneous flaps and healed completely, and the

patient is now able to work. As the operation was performed

about two years ago, the cure may be regarded as permanent.

LETTERS TO THE EDITOR.

*#* Correspondents are requested to be as brief as possible. The writer^a name
is in all cases required as proof of good faith.

Tlie editor will be glad to publish any queries consonant with the character

of the journal.

On request, twenty copies of the number containing his communication will

be furnished free to any correspondent.

Practical Applications of Meteorology.

In the United States the making of weather predictions has

been the chief use of meteorological observations for so long a

time, that few persons have taken the trouble to consider the

manifold applications of this class of data. In order to bring this

matter to the notice of those who are interested in, but not in-

formed on, this practically very important question, I have given

below, in a roughly systematic manner, some few of the many
points which should be taken into consideration in the framing

of any future plans for extending the usefulness of meteorology

in our country. In order to show with any considerable degree

of fulness the exact relation of meteorology to practical life, it

would be necessary to devote the space allowed for a magazine

article to each one of the separate headings which I have assumed

as conveniently and appropriately marking the subdivisions of

the whole subject; so that, in the present paper, only a few lines

can be devoted to each topic. This is mentioned in order to ex-

plain the omission of many points which could be readily sug-

gested as being of equal importance with those mentioned.

1. Agriculture.—We have but to note the gradual change in

the character of plant-life with the increase of latitude or alti-

tude, in order to see what an all-important factor climate is, in

marking the limits of individual plant-growth. Some plants re-

quire a preponderance of heat, others of moisture, and still others

of sunlight, in order to bring them to maturity. Civilized nations

have long since ceased relying on indigenous plants; but, in order

to transplant successfully from one country to another, it is

necessary to know something of the climates of the two countries.

Meteorologists are constantly extending their network of observ-

ingstations, and are thus reducing the areas the climates of which

are unknown. When the agricultural physicists .shall have deter-

mined the climatic constants of all our useful plants, it will be

possible to foretell the successful, or the probability of successful,

cultivation of any of these plants, when we know the latitude,

longitude, and altitude above sea-level, of the place of planting.

We need better systems of estimating the condition of plant-

growth during the period from sprouting to ripening (or harvest-

ing). Reliable estimates of this kind would be a valuable crite-

rion for market prices of produce. The usefulness of storm pre-

dictions, frost warnings, and cold-wave predictions, is so well

established that we only take space to say that the non-fulfilment

of the latter causes great loss to farmers who slaughter their own
animals.

3. Commerce.—In dictating what can or shall not be grown in

any particular country, climate controls indirectly the nature of

the articles carried from one country to another. Merchants will

not send articles intended for a hot climate to a cold climate, and

vice versa. Still, a great many sailing-vessels are employed in

trade, and their navigators pay the strictest attention to the laws

of winds which have been discovered to hold good for various

quarters of the globe. This knowledge often makes a saving of

months in a long voyage. Storm-predictions are of special im-

portance to our coast shipping and to fishermen ; but the recent

• inquiries instituted by the German Government show that storms

must be predicted considerably in advance to render such fore-

casting of real use. In shipping perishable produce it is of great

importance to know whether damaging weather is likely to occur

during the transit, frosts being the principal danger which the

shipper must guard against. A meteorological record extending
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over a number of years is also necessary to show what precautions

must be taken to prevent serious interruption of traffic ; the rec-

ord of snow-storms being most desirable along railroad routes,

and of ice periods and low water on the water ways.

3. Manufactures and Aets.—The unremitting labor neces-

sary for the successful operation of manufactories is best obtained

in the colder climates. The arts of a nation are, many of them,

regulated by the nature of the climate. Water-power, while it

is dependent on the slope of the land and other local peculiarities for

the head of water, is principally influenced by the amount and reg-

ularity of rainfall, conditions which are favorable to alternate

floods and draughts being especially unfavorable to use of water-

power. Many articles will not stand the removal from one coun-

try to another having a diff'erent climate, an instance being the

cracking of picture frames brought to our country from the

moister European lands; and such instruments as the zither, we
are told, cannot be successfully brought to America. The manu-
facture of some articles requires an excess or deficiency of moist-

ure, as in the case of some te-xtile fabrics. The still unharnessed

wind-power will play an important part in our manufactures
when its force can be conveniently and economically transposed

into electrical energy. Few persons are aware that a wind-wheel
twenty feet in diameter, exposed at a moderate elevation above
the ground, will furnish on the average one horse-power through-

out the year, taking the average of our country east of the Rocky
Mountains.

4. Insurance.—The increasing application of the principles of

science to insurance adjustment must include meteorological data,

when this begins to be carefully considered in this connection.

Frequent remarks in the late insurance journals show that some
meteorological events can no longer be excluded from the com-
putation of risks, and even new fields are being entered upon.

The recently established tornado insurance will doubtless be ex-

tended to include all storms; but the damages by floods are usu-

ally so dependent on local peculiarities, that such insurance can
hardly be said to have a scientific basis. Unhealthy climates,

and regions of scourges, which usually have marked climatic

features, should not be included with healthier countries in any
general rate of premium for life insurance. In marine insurance

it is possible to take into account the probability of storms, not

only for various seas and at different seasons of the year, but also

for any sailing course between two ports on any particular sea.

In fire insurance the high temperatures, and especially heated

terms, and the amounts and frequency of rainfall, must be con-

sidered. Nor can we neglect the wind distribution as regards

average velocity, and the relative frequency of high winds, and
especially the sudden rise of winds which may start smouldering
fires which are temporarily unattended.

5. Medicine.—Climate as applied to the treatment of disease

has generally been studied in a desultory manner, although some
general rules have been formulated which are accepted by the

medical profession. In most cases, however, there is a wide
difference of opinion as to what climatic factors are the most po-

tent as a means of curing or preventing certain diseases ; and we
find physicians of the highest attainments recommending such
extremes as to show that individual opinion in such matters has
not yet given way to generally accepted results obtained by the

careful study of statistics.

Each one of the climatic elements plays a special role in the

combined effect produced on mankind, and it is these separate ef-

fects which must be studied more closely. We know that great

daily ranges of temperature, or rapid changes from day to day,

are to be avoided in certain diseases, and yet for our own country
little data are accessible concerning the latter of these conditions.

In recommending long journeys (for instance, from New England
to California), how few physicians take into account the hygro-
metric and barometric conditions to be encountered en route!

Observations on moisture, relative amounts of sunshine and
cloudiness, ozone, and winds, are also necessary for determining
the desirability of a place of residence for invalids.

6. Miscellaneous |)conomic Questions.—Under this heading
we may put a great many kinds of work in which meteorological

data may be very useful. All subjects connected with drainage

require a knowledge of amount and frequency of rainfall. Rail-

road routes, especially where local traffic is to be the main source
of income, are not laid out without a careful study of the climates of
the countries through which they are to pass. Many engineering
undertakings are directly affected by the climatic elements ; as,

for instance, the effects of winds on bridges. The first question

to be answered in connection with the reclamation of our Western
arid lands, which interests us so much at present, is, "What is

the climate of the country to be reclaimed?" While our politi-

cians are wrangling over the question of protection and free trade,

few of them have recognized the bearing of climate on the ques-
tion. While the use of the winds in aerial navigation is not of
practical importance just at present, yet we have but to recall

their universal use as power in the flat countries of Europe to
show their possible application on our great plains, where a ve-

locity is found almost equal to that on the seacoasts. Climate
should be carefully considered in questions of emigration, for the

immigrant will usually succeed best in a country having a climate
similar to that which he left as an emigrant.

Frank Waldo.
Cinoinnati, O., May 83.

Temperature in Storms and High Areas.

I AM strongly of the opinion that Professor Davis has found a
veritable "mare's nest" in his presentation of this subject in last

week's Science. He is certainly nearly three years behind the

times; for this whole matter has been thoroughly ventilated, and
the palpable errors into which Dr. Hann has fallen have been
already pointed out (see the American Meteorological Journal,
October, 1887; March, 1888; July, 1889: and the Scientiiic Ameri-
can Supplement, June 15, 1889). The ordinary theory is, that in

our storms the air, up to about ten thousand feet, is abnormally
heated, and this causes an ascending current of moist, warm air,

which has its moisture condensed through the cold of expansion;
and that the latent heat set free serves to warm up the air, and
thus to produce a rarefaction, which serves to accelerate the as-

cending current. This acceleration in the air-current causes a
more rapid condensation, in turn a greater rarefaction, and so on
till our most violent tornadoes are evolved. It is difBcult to see

why the latent heat of condensation does not exactly balance the

cooling by expansion, but I leave that point for others to explain.

Dr. Hann himself has made a most elaborate computation of this

increased heat in a storm, in which he has shown that up to six-

teen thousand feet the average temperature in a vertical direction

may be about 50°, while in a high area it must be only 30° (see

Austrian Meteorological Journal, 1874, p. 321). Professor Ferrel

of our own country has written hundreds of pages in which the

essential point is that there is an ascending current of moist

heated air in our storms. In all his theories he has followed most
closely the theoretical results deduced by Hann. All this, and I

may say the pet theories of a dozen other authorities, are brushed
away with a single stroke of the pen: they vanish as an ethereal

essence into thin air, out of which we may say they were rea-

soned on exceedingly unsubstantial grounds.

These would seem most important conclusions, and should not
be put forth without incontestable facts to establish them. Let
us inquire into the nature of this evidence. 1st, Dr. Hann's ob-

servations are all made in the Alps, a region two thousand miles

to the south-east of the average track of storms, also a region fif-

teen hundred miles from the nearly permanent winter high area

in Siberia. Surely we are not to consider that it is possible to get

an idea of the distribution of temperature in the centres of our
storms and high areas under these conditions. The pressm-e un-
doubtedly rises and falls in the Alps; but the storms that cross

there are in the nature of secondaries, and there is no opportunity

to study real storms. No one ought to think that a study of

temperature in the border of a storm and five hundred or a thou-

sand miles from its centre, can give the central conditions. 2d,

It would be a great mistake to study simply a fall or rise in press-

ure on a mountain as the passage of a storm or high area. One
of the greatest falls in pressure on Pic du Midi, in France, ac-

companied a high area, and was caused by the intense cold. This
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single fact is suflScient to disprove all these finely spun theories of

Dr. Hann. 3d, The evidence of our own storms is absolutely con-

clusive on this point, and I kindly turn Professor Davis's atten-

tion to this. Fortunately we have a mountain in this country

which lifts its head sixty-three hundred feet directly into the

centre of more than half our storms and a great number of our
high areas. We cannot ask for better evidence than Mount
Washington furnishes us with so lavish a hand. Observations

are given us for eighteen years from this most remarkable van-

tage-ground, and these give no uncertain sound on this question.

When a storm approaches within five hundred or six hundred
miles of this almost perpendicular and isolated height, the tem-
perature begins to rise, and, when the centre passes, the average

temperature of its central core is more than ten degrees higher

than that of the air five hundred miles in advance. As the storm
passes off, the temperature rapidly falls, and is fifteen degrees

lower five hundred miles after it than at the centre. When a
high area passes, the temperature begins falling, and the diminu-

tion and subsequent rise follow each other in almost exactly the

manner and to the degree of the reverse operation in a storm.

The evidence on this point is absolutely conclusive; and, since

the seeming contradiction in the Alps can be easily explained, we
see that there is no need of changing theories on this account.

It will be understood that the ordinary theories of storm- genera-

tion are none the less utterly worthless, even though this sup-

posed proof of their worthlessness is itself worthless. It is highly

probable that Dr. Hann has been misinterpreted in this presenta-

tion of his views, and no one will be more shocked than he at this

outcome. Dr. Hann found in a certain October storm the aver-

age temperature nearly eight degrees below the thirty years' nor-

mal for the height in consideration, and in this storm the air was
colder than in a high area nearly two months later. Surely this

proves nothing whatsoever. The temperature in a vertical direc-

tion in a storm is not fixed, but may be ten degrees, or even more,

lower than the average, and yet be many degrees above that of

the surrounding region. That the temperature in an October

storm was lower than in a November high area is not in any wise

remarkable.

Professor Davis makes this remarkable statement: "The cy-

clonic air does not rise because it is warm, but, according to Dr.

Hann, it is lifted in spite of becoming cool." I doubt if there is a

sadder example of bowing down to authority than this. Where
is the jack-screw by which this air is lifted? If the air becomes
cooler than the surrounding air, does not its specific gravity at

once cause it to descend? Is the law of gravity so easily over-

come, and swept away by a single stroke? If there is some
mighty force pressing down the air in our cold waves, and caus-

ing it to warm up the lower it gets, why does it not warm up clear

down through? Where is this plane of demarcation, and change
from a warm region to one just the opposite and bringing us the

coldest period of the winter? There are millions who will thank

Professor Davis if he will prove to them that they will not need

to buy coal next winter, because, by a newly discovered law, our

cold waves hereafter are going to be really warm waves, to use

an Irishism.

Professor Davis says, further, "In this country, Hazen has

drawn attention to the absence of indication of the 'neutral plane,'

called for deductively; and for this and other reasons he has dis-

carded pretty much all parts of the cyclonic theory, following

Faye more closely than any other." It seems to me this is an ex-

ceedingly unfortunate allusion, if the intention is to support

Dr. Hann in his views. The only reason why this so-called "neu-

tral plane'" was discarded was because in the centre of a storm it

was found that the temperature continually rose, the higher up
one went. It is easy to see that this condition is absolutely con-

trary to that presented by Dr. Hann. Faye has not been followed

in this country, but his view that there was a downrush in a gen-

eral storm has been denied. I am sure that no one will be as

much pleased at this corroboration of his views by Professor Da-
vis, and this proof of a downrush in a storm carrying in the cooler

air of the upper regions, than M. Faye himself. It readers of

Science are led to the belief that, after all, we know next to noth-

ing of the real cause of a storm, and that the great and crying

necessity that is pressing upon the meteorologic world at present

is reliable observation in the storm region, it will be a great ad-

vance. H. A. Hazen.
Washington, D.C., June 2.

The Winnebago County (Iowa) Meteorites.

A FRAGMENT of the 104-pound "meteorite" found in the north-

ern part of Kossuth County has been examined by us, and we are

perfectly well satisfied that it is not of meteoric origin at all. In

outward appearance it is suspicious at first sight. The color is

darker than that of the other pieces. There is no distinct crust,

and no metal present. The gravity taken on a piece weighing

about half a gram was 2.83, which is nearly a unit lower than

that of the well-established specimens. Under the microscope the

crushed minei'al shows by reflected light a mass of colorless,

transparent particles mingled with dark green particles resem-

bling pyroxene. The analyses given below, together with the

appearance of the chip furnished us, strongly suggest diorite or

some closely allied rock.

Silica 71.63

Oxides of iron and aluminum 14.39

Lime 6.80

Magnesia —
Soda 5.55

Water , 1.63

Total 100.00

Some circumstances connected with the finding of this piece have

made us slightly suspicious from the first, and such examination

as we have given thus far seems to be conclusive.

Joseph Torret, Jr.

Erwin H. Barbour,
Iowa College, Grinuell, lo.. May 24.

BOOK-REVIEWS.

The Village Community, with Special Reference to the Origin and
Form of its Survivals in Britain. By George Laurence
GOMME. New York, Scribner & Welford. 12". $1.25.

The special object of this work, which is the latest volume of

the Contemporary Science Series, is to present the author's theory

as to the origin of British village communities. He rejects the

view most commonly held, that they are exclusively Aryan insti-

tutions, and particularly repudiates the theory of their Roman
origin, and endeavors to show that they date back to prehistoric

times, when the British Isles were peopled by Iberians. He ad-

mits, of course, that there is no direct evidence to support this

view, but attempts to prove it by reference to India, where village

communities are known to have existed before the advent of the

Aryan conquerors. He adduces a number of facts relating to the

British communities in historic times, and shows that they have

parallels more or less close in those of India; and from these facts

he draws the conclusion that the origin of the two systems must
have been similar. "Over and over again," he says, "the certain

evidence of these race distinctions which is forthcoming from the

unamalgamated elements in Indian villages finds a parallel among
the existing archaeological and traditional facts of Enghsh villages;

andmy contention is that the parallel must be true all along the line

—must therefore tell us of the old race origins of the English vil-

lage life" (p. 115). The evidence he adduces in support of this view

is by no means sufficient to make it an established theory, though

it does show that such an origin of the British communities is

possible. The subject, as ever^' one who has even a slight knowl-

edge of it knows, is a difficult one, and it will probably be some
time before a general agreement is reached in regard to it. But

meanwhile it is necessary to consider the question in all its as-

pects, and for this reason students of the subject will take a good

deal of interest in reading Mr. Gomme's work. He marshals a

great array of facts in support of his theory, though he ackno%vl-

edges that some of them admit of other interpretations than those

he gives; and both the facts and his reasonings on them will be

useful to other investigators.
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Electrical Influence Machines. By John Gkat. London, Whit-

taker; New York, Van Nostrand. 12°. $1.75.

In this volume Professor Gray, who is an associate of the In-

stitute of Electrical Engineers of London, gives a very full ac-

count of the historical development and modern forms of electri-

cal influence-machines, together with instructions for making
them. The branch of electrical science covered by this treatise

has been apparently somewhat neglected of late years ; and for

that reason alone the volume would be welcome, aside from the
fact that it contains in compact form all that is really useful and
interesting about influence-machines. It shows, also, that the

neglect of investigators in this direction has been more apparent

than real, for great progress has been made, but the greater

progress made in the development and commercial utilization of

dynamical electricity has made it seem that the static form had
almost been forgotten. But, as the author shows, the influence-

machine has an important field of its own, and, in some of its

latest and most improved foruis, is a simple and convenient gen-

erator of high-tension electricity, nearly as reliable as the induc-

tion-coil, and less expensive.

The work is divided into three parts. The first is devoted to a
general sketch of the phenomena and leading principles of static

electricity, a chapter each being given to experimental data, to a
working hypothesis of the electrical field, and to electrometers.

This part is sufiiciently complete to serve instead of a text-book
for beginners, and will enable those with little mathematical

knowledge to understand the nature of electrical quantities, The
second part is devoted to the historical development of the ma-
chines, and also contains descriptions of modern ones, such as

Varley and Topler's, Holtz's, Wimshurst's, Sir W. Thomson's, Max-
well's, and ' 'addition" machines such as Bertsch's and Carry's. The
third part contains all the information needed by instrument-

makers and amateurs to guide them in making the influence-ma-

chines most commonly used. The book is illustrated by two hun-
dred and twenty-eight engravings, and has a very complete index.

AMONG THE PUBLISHERS.

It is proposed to publish the results of the research of the

special students in the Department of American History at the

University of Pennsylvania in a regular series of pamphlets.

— D. C. Heath & Co. will publish June 10, " A Compendious
French Grammar," by A. H. Edgren, professor of modern lan-

guages in the University of Nebraska.

—The New York Home Journal just now is of especial interest

to people who contemplate spending the summer, or part of it, in

the country. It is issuing several editions of a "Summer Resort

Guide," of which it has for years made a feature.

— The Political Science Quarterly for June opens with a de-

fence of national sovereignty in the United States, by John A.

Jameson, against the theories of the "analytical jurists;" E. I.

Renick of the Treasury Department discusses the relations of the
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12mo. Cloth, $1.50.
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comptrollers and the courts in the settlement of claims against the

government; Dr. Charles B. Elliott, writing of the legislatures

and the courts, gives an interesting history of the origin and de-

velopment of the power to declai-e a law unconstitutional; Pro-

fessor R. M. Smith, in a timely paper on census methods, shows
the scienti6c importance of the census, and suggests improvements
in the methods of taking it; Professor Seligman contributes the

first of a series of articles on "The Taxation of Corporations,"

containing an exhaustive review of all the legislation on the sub-

ject in the United States; and Horace White replies to Professor

Patten's criticism of Wells's "Recent Economic Changes." There

is the usual number of reviews, and a "Record of Political

Events" for the six months ending May 1.

INDUSTRIAL NOTES.
New Portable Photometer.

To meet the demand created by the rapid adoption of the elec-

tric light for town and city lighting, and consequent necessity of

making frequent tests for the purpose of conforming to certain

standard conditions, Messrs. Queen & Co. have recently brought

out a new form of Bunsen's photometer. This instrument is de-

signed especially for street "work, and will be found invaluable to

municipal and government inspectors and experts having occasion

to make candle-power tests of arc and incandescent lamps. The
photometer is 5J inches square in cross-sections, and 38 inches in

length. The lantern, as shown in the cut, slips into one end of

the box, where it is firmly held. A small adjustable holder car-

ries the standard light, which may be either one or two standard

candles. This adjustment regulates the height at which the

flame stands, and also its distance from the screen. By making
this latter distance exactly one foot, computation is greatly facili-

tated. Distances are measured by a graduated bar which slides

in grooves along the side of the box. To allow for the difference

in vision between the right and the left eye, the instrument is

made reversible; i.e., it may be turned completely over, so that

the right eye observes the side of the disk before observed by the

left, and vice versa. When not in use, the lantern-chimney slips

out, and can be placed inside the lantern itself, after which the

entire lantern-box may be pushed inside the photometer, and
small slides made to cover the two ends and the sight hole of the

instrument, making a solid box of it. A brass handle on one side

allows the instrument to be carried as easily as a small hand-bag.

QUEEN'S NEW PHOTOMETBK.

If desirable, a small incandescent lamp may be used as a standard
instead of the candles. The range of the instrument is from
about four candle power up.
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A New Method of Treating Disease.

HOSPITAL REMEDIES.

What are they ? There is a new departure in

the treatment of disease. It consists in the
collection of the specifics used by noted special-
ists of Europe and America, and bringing them
within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indieestion, stomach and liver troubles only,

was obtained and prepared. The treatment of

other physicians celebrated for curing catarrh
was procured, and so on till these incomparable
cures now include disease of the lungs, kidneys,
female weakness, rheumatism and nervous de-
bility.

This new method of "one remedy for one
disease " must appeal to the common sense of

all sufferers, many of whom have experienced
the ill effects, and thoroughly realize the ab-
surdity of the claims of Patent Medicines which
are guaranteed to cure every ill out of a single

bottle, and the use of which, as statistics prove,
has rtdned more stomachs than alcohol. A cir-

cular describing these new remedies is sent free

on receipt of stamp to pay postage by Hospital
Remedy Company, Toronto, Canada, sole pro-
prietors.

:t=.nj*.-v.».f>i.jnggf

> 67 PARK PLACE,NEW YORK
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CALENDAR OF SOCIETIES.

Biological Society, Washington.

May 31.—Theo. Gill, Characteristics of

the Halosauroids or Lyopomes; C. Hart
Merriam, Exhibition of Specimens of New
Species of North American Mammals ; J,

N. Rose, Coultei'ella, a New Genus of Com-
positse ; Joseph F. James, Organisms in the

St. Peter's Sandstone.

Engineers' Club, St. Louis.

May 31.—George A. Brown, The Func-
tion of the Government in a Plan for Gen-
eral L'rigation. In the discussion. Profes-

sor Nipher said that experiments extending

over a long period of years had demon-
strated that the apparent increase in rainfall

in forests was due to the fact that the rain

caught in the gauges was not affected by
-wind-currents. Improved forms of rain-

gauges had shown that there was no actual

difference between the amount of rain fall-

ing in forests and in open places.

Royal Meteorological Society, London.

May 21.—W. B. Tripp, Rainfall of the

Globe. This was a comparative chronologi-

cal account of some of the principal rain-

fall records. The earliest record is that of

Paris, which commenced in 1689. The
English records began in 1736. The rain-

fall observations in the southern hemisphere
do not extend over a very long period. At
Adelaide they were commenced in 1839,

but they do not go back farther than 1866
for New Zealand. The greatest fall in any
particular year at the stations given by the

author was 160.9 inches at St. Bernard, in

1839 ; and the least, 3 inches, at San Diego,

in California, in 1863. By combining the

stations in the northern and southern hemi-
spheres, the author finds that in recent

times the years with the highest average
rainfall were 1878, 1879, and 1883, and
the years with the lowest average were
18.54 and 1861. W. H. Dines, Mutual In-

fluence of Two Pi-essure Plates upon Each
Other, and Comparison of the Pressures

upon Small and Large Plates ; On the Vari-

ations of Pressure caused by the Wind
blowing across the Mouth of a Tube. In
these two papers the author gives the re-

sults of some experiments on wind-pressure
which he has made mostly on a whirling-
machine at Hersham, Surrey. Prom these

experiments it seems probable that a de-

crease of pressure per square foot with an
increase of size of plate may be taken as a
general rule.

A TEMPORARY BINDER
for Science is now ready, and will be mailed
postpaid on receipt of 75 cents.

This binder is strong, durable and
elegant, has gilt side-title, and allows

the opening of the pages perfectly

flat. Any number can be taken out

or replaced without disturbing the

Others, and the papers are not muti-

lated for subsequent permanent bind-

ing. Filed in this binder, Science is

always convenient for reference.

N. D. C. HODGES,
47 Lafayette Place, N. Y,

CATARRH
Catarrhal Deafness—Hay Fever.

Sufferers are not generally aware that these
diseases are contagious, or that they are due to

the presence of living parasites in the lining

membrane of the nose and eustachian tubes.

Microscopic research, however, has proved this

to be a fact, and the result of this discovery is

that a simple remedy has been formulated where-
by catarrh, catarrhal deafness and hay fever are

permanently cured in from one to three simple
applications made at home by the patient once
in two weeks.
N.B.—This treatment is not a snuff or an

ointment ; both have been discarded by repu-
table physicians as injurious. A pamphlet ex-

plaining this new treatment is sent free on
receipt of stamp to pay postage, by A. H. Dix-
on & Son, 337 and 339 West King Street.

Toronto, Canada.

—

Christian Advocate.

Sufferers from Catarrhal troubles should care-

fully read the above.

N. D. C. HODGES, 47 Lafayette PL, NewYork,

Announces as Just Published

Fact and Theory Papers

THE SUPPRESSION OF CONSUMPTION.

By Godfrey W. Hambleton, M.D. 12^, 40c.

"The iaestimable importance of the subject, the
eminence of the author and the novelty of his work
all combine to render the little treatise worthy of
special consideration. . , . We heartily com-
mend Dr. Hambleton's booklet and wish there were
more such works. "—Editorial, Boston Daily Adver-
tiser.

THE SOCIETY AND THE "FAD."
By Appleton Morgan, Esq. 13°. 30 cents.

In this book Mr. Morgan, who is president of the
New York Shakespeare Society, sets forth what he
believes to be the true function of a Shakespeare
Society, which in many respects he makes essen-
tially scientific.

Ready June 7.

PROTOPLASM AND LIFE.

By C. F. Cox. 12". 75 cents.

The author of this book was for some years presi-

dent of the New York Microscopical Society, and in

this volume he sets forth his views on the spontane-
ous generation theory and its relation to the general
theory of evolution, and on protoplasm and the cell

doctrine.

Ready July 5.

THE CHEROKEES IN PRE-COLUMBIAN TIMES
By Gyrus Thomas. 12°. $1.

In Preparation.

The Tornado.
By H. A. Hazen of the U. S. Signal Office.

12'. fl.

Foods and Food Adulterants.

By Edgar RicHABog, Ex-president National Chem-
ical Society.

Color in Nature.

By G. Brown Goode and others.

RUPTURE
cured in stipulated time.

NO DELAY FROM WORK, NO OPERATION.
Call or send stamp for circular and reference of those

cured. We have on hand over 300 styles of trusses, from
$1 up, and suspensories of all kinds. Orders filled by
mail or express to any part of the United States.

C. A. M. BURNHAM, M.D.,
138 Clinton Place, New York,

Wants.

A 7iy person seeking a position /or 'which he is quali-
fied by his scientific attaimnen^Sy or anyperson seeking
some one to fill a position 0/ this character^ be it that
0/a teacher 0/science^ chemist^ draughts7nan^ or what
not, may have the ' Wanf inserted under this head
FREE OF COST, if he Satisfies the publisher of the suit--
able character of his application. Anyperson seeking
informatiofi on any scientific question, the address 0/
any scientific man., or ivho can in any ivay use this col-
umn for a purpose consonant with the 7iatiire of the
paper ^ is cordially invited to do so.

WANTED.—At the Bryant Summer School, Ros
lyn, L. I., a Professor to teach the botany and

zoology of the sea, marine life, etc., etc. July 8-
Sept. 8. Also, a six months*' term beginning now.
Other papers please copy. E. HINDS, A.M., Prin-
cipal.

ARCHITECTURAL DRAUGHTSMAN, of four
years' practical experience, wants employment

during the four months' summer vacation of the
Mass. Institute of Technology. Best of references,
including former employer. Address I. M. BAB-
ROWS, 50 Union Park, Boston, Mass.

AN OHIO STATE UNIVERSITY graduate de-
sires a f)osition for next year as laboratory

assistant or instructor in chemistry and physics.
Three years' special preparation for such work.
Two years' experi^ce in teaching. References as to
character and scholarship. Address C. S. ARNOLD,
O. S. U., Columbus, O.

WANTED.- At the BRYANT SUMMER SCHOOL,
Roslyn, L. I., THREE professors to teach Sci-

ences, Languages. Mathematics, etc. July 8-Sept. 8.
Also, a six months' term beginning now. Other
papers please copy. E. HINDS, A.M., Principal.

A GRADUATE of Princeton, for several years
university student and Fellow in Biology, de-

sires a position either to teach biology or as assist-
ant in a biological laboratory. Would prefer the
latter and be satisfied with a moderate salary if the
position afforded time for the prosecution of original
research. Address, O. S., BOX 86, Princeton, N. J.

THE ADVERTISER—A Third Year Student in
Honor Sciences -at Toronto University, is willing

to take position as Science-Teacher or Tutor until
next October. En'-husiastic and practical instructor
in Biology, Chemistry, Physics. Mineralogy and
Geology. Latin and Greek and other branches ad-
ditional if required. Young, good family. Refer-
ences as to character and ability. CHEMIA, UNIV.
COLL., TORONTO.

WANTED—Information concerning the produc-
tion of Mushrooms in caves and other places.

Address M. H. CRUMP, care Ky. Theologrical Sem'y,
Frankfort, Ky.

ASSAYEB.—Wanted position as above, has had
three years' practical experience in a London

firm of assayers to the Bank of England, Royal Mint,
etc., etc. Thorough knowledge of bullion assaying,
and of gold, silver and lead ores. I. FRED. JOHN-
SON, Northgate Brewery, Canterbury England.

AN EXPERIENCED Technical Chemist will be
open to engagement this summer. Highest ref-

erences. Address DIRECTOR, Office of Science.

PROF. WILLIAM FINDLAY, of the Philadelphia
Institute of Physical Culture, is open to engage-

ment in summer school to teach Free Movements,
Wands, Clubs, Dumb-bells, Fencing and Sparring.
Address 1,009 Arch St., Phila., Pa.

Exchanges.

[Free of charge to all, if ofsatisfactory character.
Address N. D. C. Hodges, 47 Lafayette Place, New
York.]

Wanted. — To exchange land and fre,^h-water mollusca'
(principally Helices Achatinellae, Clausiliae and Lim-
naeae,) for those not in my collection. Lists exchanged.
Address E. H. White, Box 200, Astoria, Or.

To exchange for other books: Meek's Invertebrate
Paleontology, Cope's Cretace us Vertebrata, Leidy's
Extinct Vertebrate Fauna, Lesquereux Cretaceous Flora.
All being volumes of the Hayden Final Reports. Ad-
dress, giving lists, T. N. Glover, SufEern, N. Y.

Meteorites.— Mr. George F. Kunz, 11 to 15 Union
Square. New York, or Hoboken, N. J., will buy or give
in exchange for whole or parts of meteorites. Whole
ones, undescribed ones, and entire falls especially de-

Wanted—To furnish roots of Dodecatheon Meadia^
Sarracenia purpurea, ^nd other wild flowers, native of
Southern Wisconsin, in quantities. D. E. Willard, Cu-
rator of Museum, Albion Academy, Albion, Wis.

For Exchange— Fourteen volumes Encyclopedia Erit-

annica (Stoddard's ninth edition), bound in leather—part
in original wrappers, all as new—can arrange to furnish
volumes required to complete set, and six volumes
'* American Naturalist " in numbers. Want small screw-
cutting foot lathe and testing galvanometer and rheostat.
For particulars address A. B. Campbell, McKean Co.,
Bradford, Pa.
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LOW-PRICED BOOKS.

Any of the following low-priced books will be

mailed postpaid on receipt of price.

SCIENCE BOOK AGENCY,

47 Lafayette Place, New York.

AGKICUI.TURE.
Agricultural Drainage. By T. B. Denton. 8°. $i

Animal Food Resources of DiSerent Nations. By
P. L. Simmonds. iz" i

Armstrong's Agriculture. i8°
_.

British Wild-Flowers Considered in Relation to

Insects. By Sir John Lubbock i

Coffee and Chiccory. By P. L. Simmonds. 12".

Diseases of Field and Garden Crops, chiefly such
as are caused by Fungi. By W. G. Smith.
16° I

Flowers, Fruits, and Leaves. By Sir John Lub-
bock I

Flowers, The Colours of. By Grant Allen. 12" i

Fruits, Selected : Their Culture, Propagation,

and Management in the Garden and Orchard.
ByC. Downing. 12°

.,
i

Gardening for Ladies, and Companion to the

Flower-Garden. By Mrs. J. C. Loudon. 12°. i

Hops : Cultivation, Commerce, and Uses. By P.

L. Simmonds. 12'' i

Horticulture, The Theory of ; or, An Attempt
to explain Gardening upon Physiological Prin-

ciples. By J. Lindley and A. J. Downing

Sewage Irrigation by Farmers. By R. W. Birch.
8° I

Sewage Utilization. By B. Latham. 8° i

Useful Animals and their Products. By P. L.

Simmonds. 16° i

SCIENCE.
Quantitative Chemical Analysis. By T. E.

Thorpe. 18° i

Tables for the Analysis of a Simple Salt for Use
in School Laboratories. By A. Vinter. 8°

EDUCATION.
British and American Education. By Mayo W.

Hazeltine. 32° So
Culture of the Observing Faculties. By Rev.

Warren Burton. 16°

Library, The. By A. Lang. With a Chapter on
Modern Illustrated Books, by Austin Dobson. i

Mahaffy's Old Greek Education. 16°

Manchester Science Lectures for the People

Overpressure in High Schools in Denmark. By
Dr. Hertel i

Seeing and Thinking. By W. K. Clifford i

Spelling Reform from an Educational Point of

View. By J. H. Gladstone

EliECTRICITY.

Alternate Current Machinery. By G. Kapp.

Railroad Economics; or. Notes, with Comments.
By S. W. Robinson. C.E. 18°

Retaining Walls, Surcharged and Different Forms
of. By James S. Tate, C.E. 18°

Safety Valves. By Richard H. Buel, C.E. 18°

Skew Arches. By Professor E. W. Hyde, C.E.

$0.50

Illu

Stadl

By

ABCHIXECTCKE AND BlTIIiDING
CONSTKCCXION.

Architecturr. the Stepping-Stone to. By
Thomas Mitchell. 18° SI

Boiler and Water Pipes, Kitchen. By H. Grim-
shaw. 8° . .

.

Building Const: By Edward J. Burrell.

Chimneys for Furnaces, Fireplaces, and Steam-
Boilers. By R. Armstrong, C.E. 18"

Cooking Range, The. By F. Dye. 12°

Fires in Theatres. By E. M. Shaw. 12°

Gas Fitter's Guide. By J. Eldndge. 12°

Hot-Watbr Apparatus, Fitting. By F. Dye. 12°

Hot-Water Apparatus, Fixing. By J. Eldridge.

Hot-Water Fitting and Steam Cooking Appa-
ratus. By F. Dye. 16°

Pump Fitter's Guide. By J. Eldndge.
Strength of Beams under Transverse Loads.

Professor W. Allan. 18°

Ventilation of American Dwellings. By David
Boswell Reid, M.D. 12°

Ventilation of Buildings. By W. F. Butler. 18"

Chemistry of the Secondary Batteries of Plant6
and Faure. By J. H. Gladstone and A. Tribe.

Dynamic Eleclricity. By John Hopkmson, J. A.
Schoolbred, and R. E. Day. iB°

Dynamo-Electric Machines. Recent Progress in.

By Professor Sylvanus P. Thompson. iS°

Electric Bells. By F. C. Allsop. 12°

Electric Lighting from Central Stations. By G.
Forbes .•.

Electricity, Supply of, by Local Authorities.

By K. Hedges. 8°

Electro-Magnetic Telegraph, A Hand-Book of

the. By A. E. Loring. 18°

Electro-Magnets. By Th. Du Moncel. Tr. by
C. J. Wharton

Electro-Telegraphy. By F. S. Eeecher. 16°..

Incandescent Electric Lights, with Particular

Reference to the Edison Lamps at the Paris

Exhibition. By Comte Th. Du Moncel, W.
H. Preece, J. W. Howell, and others. 18° ...

.

Induction Coils : How Made and How Used.
18°

By

ASTKONOMY AND NAVIGATION,
Astronomy for Beginners. By Francis Fellowes.

16°

Astronomy, Lessons in Elementary. By R. A.
Proctor. 8°

Hours with a Three-Inch Telescope. By Capt.

William Noble. 8° i

Magnetism and the Deviation of the Compass,
By John Merrifield. 18°

Navigation, A Treatise on, for the Use of Stu-
dents. By John Merrifield. 12° :

Sea-Routes, The Shortest, and Maps for finding

them in a Few Seconds (Great-Circle Sailing).

By R. A. Proctor. 4"

Student's Atlas, The. By R. A. Proctor. 8° . . .

.

CHEOTISTKY.
Experimental Chemistry for Junior Students.

By J. E. Reynolds.
Parti. Introductory 45
Part II. Non-Metals 75

Part III. Metals 1.05

Part IV. Chemistry of Carbon Compounds, or

Organic Chemistry 1.20

Faraday's Chemistry of a Candle. 16" 85

Practical Chemistry ; the Principles of Qualita-

tive Analysis. By William A. Tilden. 8°.... .45

Practical Inorganic Chemistry, An Introduction

to ; or The Principles of Analysis. By William

Jago. 8° . -45

Practical Organic Analysis, An Introduction to.

By George E. R. Ellis. 8° .50

Qualitative Analysis and Laboratory Practice,

Manual of. By T. E. Thorpe and M. M. Pat-

tison Muir. 12° 1-25

Qualitative Chemical Analysis, A Short Course
in. By Professor I. M. Crafts and Professor

Charles A. Schaeffer. 12° i.SO

Qualitative Chemical Analysis, An Elementary
Manual of. By Maurice Perkins. 12° i.oo

Quantitative Analysis. By H. Carrington Bol-

Strength and Diameter of Electric Conductors.
By G.Forbes. S"

Terrestrial Magnetism and the Magnetism of

Iron Vessels. By Professor Fairman Rogers.
18°

Thermo-Electricity. By A. Rust. 8°

Wrinkles in Electric Lighting. By V. Stephens.

ENGINEERING.
Actual Lateral Pressure of Earthwork, The. By

Benjamin Baker. 18°

Arches, Theory of. By Professor W. Allan. 18"

Arches, Theory of Solid and Braced. By William
Cain, C.E. 18°

Beams and Girders. Practical Formulas for their

Resistance. By P. H. Philbrick. 18°

Boiler Incrustation and Corrosion. By F. J.
Rowan. 18°

Bridge and Tunnel Centres. By John B. Mc-
Master, C.E. 18°

Bridges, On the Theory and Calculation of Con-
tinuous. By Mansfield Merriman. Ph.D. jB"

Bridges, Practical Treatise on the Properties of

Continuous. By Charles Bender, C.E. 18''..

Cable-Making of Suspension Bridges By W.
Hildenbrand, C.E. 18°

Compound Engines. Tr. from the French of A.
Mallet. 18°

Flow of Water in Open Channels, Pipes, Conduits,

Sewers, etc.: with Tables. By P. J. Flynn,

C.E. iS°

Foundations. By Professor Jules Gaudard, C.E.
Tr. from the French. 18°

Friction of Air in Mines. By J. J. Atkinson.
18°

Fuel. By C. William Siemens, D.C.L.; to which
is appended the Value of Artificial Fuel as

compared with Coal, by John Wormald, C.E.
18°

Gases met with in Coal-Mii

Surveying. The Theory of Stadia Meas.
urements. By Arthur Winslow. i8»

STEAM-Boilor Explosions. Ry Z*rah Colbu
Stbam-Engine Indicator, The, and its U

W. B. LeVan. 18°

Steam Injectors. Tr. from the French of M. Leon
Pochet. 18°

Storage Reservoirs, On the Designing and Con-
struction of. By Arthur Jacob, A. B. 18°

Strength of Materials. By William Kent, C.E.
18°

ByStrength of Wrought-Iron Bridge Membe
S. W. Robinson, C.E. i8'>

Testing-Machines, their History, Construction,
and Use. By Arthur V. Abbott. 18°

Theory of the Gas-Engine, The. By Dugald
Clerk. 18°

Topographical Surveying. By G. J. Specht,
Professor A. S. Hardy, John B. McMaster,
and H. F. Walling. 18°

Transmission of Power by Compressed Air. By
Robert Zahner, M.E. 18° ..

Transmission of Power by Wire Ropes. By Al-
bert W. Stahl, U.S.N. 18°

Turbine Wheels. By Professor W. P. Trow-
biidge. i8">

Ventilation of Coal-Mines, The. By W. Fair-

ley, M.E. i8'>

VoussoiR Arches, A Theory of. By Professor W.
E. Ca

Stone Bridges, Tun-
ics. By Professor

the Teeth of.

VoussoiR Arches appl
nels. Culverts, and Domes
William Cain. 18°

Wheels, A Practical Treatise
By Professor S. W. Robinson. 18°

iniSCEIiliANEOrS.

Graphic Method for solving Certain Algebraic

Equations. By Professor George L. Vose. 18°

Leahy's The Art of Swimming in the Eton Style.

Life History Album. By Francis Gallon. 4°

Life of Faraday. By J. H. Gladstone. 16°

Polarisation of Light. By W. Spottiswoode—
Record of Family Faculties. By Francis Galton.

Steeeter's Great Diamonds of the World. 4°

NATCRAI. HISTORY.

Chapters on Ants. By Mary Treat. 32°

Colours of Flowers, On the. As Illustrated

the British Flora. By Grant Allen
Common Frog, The. By St. George Mivart ....

Memorial Notices reprinti

By Professor Huxley

SANITARY SCIENCE.

. By Pro-

ByR." H.

By J. J. Atkin-
son. 18°

Helicoidal Oblique Arches, Treatise on the

Theory of the Construction of. By John L.
Culley, C.E. 18°

High Masonry Dams. By John B. McMaster,
C.E. iS"

How to draw a Straight Line : A Lecture on Link-
ages. By A. B. Kempe

Ice-Making Machines. From the French of M.
Le Doux. 18°.....

Kinematics of Machinery. By Professor Ken-
nedy. With an Introduction by Professor R.
H.Thurston. 18°

Linkages; the Different Forms and Uses of Ar-
ticulated Links. By J. D. C. De Roos. 18°..

Maximum Stresses in Framed Bridges. By Pro-

fessor Wdliam Cain, C.E. 18°

:vIetals and their Chief Industrial Applications.

By C. R. A. Wright
Mefals, The Fatigue of, under Repeated Strains.

Fro n the German of Professor Ludwig Spang-
enburgh,with a Preface by S. H. Shreve, A.M.
18°

Plate Girder Construction. By Isami Hiroi. 18°

Practical Designing of Retaining Walls. By
Arthur Jacob. A. B. 18°

Proportions of Pins used in Bridges. By Charles
Bender, C.E. 18°

Air We Breathe, the, and Ventilatioi

fessor H. A. Mott. 16°

Bad Drains, and How to Test them.

Dirty Dustbins and sioppy Streets. By H. P.

Boulnois. 12°

Disease and Putrescent Air. By T. Rowan. 8°..

Drainage of Towns. By J. Phillips. 8°

Dwelling-Houses : Their Sanitary Construction

and Arrangements. By Professor W. H. Cor-
field. 18°

Fashion in Deformity. By William Henry Flower.

Food. The Composition. Digestibility, and Nu-
tritive Value of. By Professor Henry A.
Mott

Health, The Laws of. By W. H. Corfield. 8°..

Health-Science, A Manual of. By Andrew Wil-

Healthy Foundations for Houses. By Glenn

Hints on taking a House. By H. P. Boulnois.

16° .-
•

House Drainage and Sanitaiy Plumbing. By W.
P.Gerhard. 18°

Management of Children in Health
nd Disease. By Dr. Thomas Bull.

' A. Smith.

tecting Impurities. By Charles W. Folkard.

18°

Sanitary Condition of Dwelling-Houses in Town
and Country. By George E. Waring, jun. 18°.

Sanitary Drainage of Buildings. Notes embodying
Recent Practice in. with Memorand 1 on the

Cost of Plumbing Work. By W. P. Gerhard,

C.E.
Sanitary Protection. By W. Parry. 8°

Sanitary Works Abroad. By R. Manning. 8°..

Sanitation, Simplicity in. Bv E. T. Blake. 8°.

Sewage, Disposal of. By Maxwell and Tuke. 8°.

Sewer Gases: Their Nature and Origin. By A.
De Varona. 18°

Sewerage and Sewage Utilization. By Professor

W. H. Corfield. tS'

Shone Sewerage System. By E. Ault. 8"

Storage of Water. By J. B. Denton. 8°

Ventilation, Mechanics of. By George W. Raf-

,C. E. 18°

Water and Water Supply. By Professor W. H.
Corfield. 18"
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GREATEST SPEED!

BEST FOR MANIFOLDING.
100,000 Dally users.

" I advise all parents to have their boys and girls taught shorthand-writing and type-writing. A ste-
nographer who can type-write his notes would be safer from poverty than a great Greek scholar "
Charles Reade, on "The Coming Man."'

Remington

Standard Typewriter. For Fifteen Years the Standard, and
to-day the most perfect development of

the writing-machine, embodying the latest

and highest achievements of inventive and
mechanical skill. We add to the Reming-
ton every improvement that study and cap-

ital can secure.

WYCKOFF, SEAMANS & BENEDICT,
New York

THE MOST DURABLE.
Single Case, No. 1, • • $70.00
Doable Case, " S, - • 85.00
New Special, "3, - - - 100.00

For account of speed contests and
Circalars, address

THE AMERICAN WRITING MACHINE CO.,
HARTFORD, CONN.

BRANCH OFFtCES: 237 BROADWAY, NEW YORK.
14 West 4th Street, Cincinnati, O.

1003 ARCH Street, Philadelphia.

English Factory, Coventry, England.
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"LooMis SYSTEM." INCANDESCENT

ELECTRIC LMTM
LOW TENSION. PERFECTLY SAFE.

DYNAMOS
ABSOLUTELY A UTOMATIC.

liAMPS, SOCKETS, AND SAFETY APPLIANCES
EXCEL, ALL OTHEK, SYSTEMS FOR

EFFICIENCY AND DURABILITY.
Send for Catalogue.

EUREKA ELECTRIC CO.
18 Broadway, Biew YorkThe Loomis Dynamo.

The preservation of one's business appointments is as essential to a

THE HULIN
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business man as are checl<s, vouchers, &c.

K. ANDERb
30 Hanover St., Boston, Mass.
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'"^S? '^ °^ ^^^ kind that has ever been published. We
p re three times the space for memorandums of

.-r*^

Circulars free. Mention this paper.

IMPROVED OIL LIGHT

MAGIC LANTERNS.
Also Lime and Electric Light Apparatus, and

mechanical, plain, and fine colored views.

J. B. COLT & CO., Manufacturers,

No. 16 Beekman Street, New York.

PHYSICAL, ELECTRICAL
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APPARATUS
Of High Grade.
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Send for List of Catalogues.

8UEEN & CO, Philadelphia.

any other, and the leaves are preserved for future
reference

.

Send for full descriptive circular of this useful
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Labor-Saving devices for accountants.
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Complete tvlth Wive Stand,
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Devices for Accountants.
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Too busy to bother with Athletio
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alMetbod of Physical Training/'just
published "A Pioneer in Prac-
tical B'veriene," is what Dr.
Buchanan, calia Prof Checkley. The
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THE TORNADO: THEORIES; OBJECTIONS.

It is somewhat difficult to give an adequate idea of the

development of theories or pure speculations in this subject.

Owing to the complex nature of the phenomenon, and the

well-nigh utter lack of observations in the region of tornado-

formation, the earlier views were more or less crude, and

in some particulars have been slightly modified as broader

and more comprehensive generalizations have been made.

We shall be surprised, however, to find, on a careful study,

how few changes tlie last fifty years have wrought. The origi-

nal and essential ideas of tornado-generation and of sources

of its power remain to-day as first propounded by Espy in

1840. Since his day. Professor Ferrel has been the most

prominent exponent and amplifier of his views; and, with

very few exceptions, theorists have followed Ferrel down to

the present time. In many respects it would be a great advan-

tage if one could give an impartial and trustworthy summing-

up of the views of these men, and could bring out distinctly

their gradual development. It will be far safer, however,

since there are scores of students to-day who call in question

many of these deductions, to give, as far as possible, an un-

biassed resume of these theories in the exact words of their

defenders, and thus enable any one for himself to examine

their adequacy for explaining the phenomena as they are

manifested before our eyes.

Espy's Views.

It is not a little remarkable that the first investigator of

any note in this field based all his theories on direct experi-

ment in the laboratory. All theorists since Espy's day have

not considered that there was any need of propounding any

of these questions to Nature herself, but have contented

themselves with the assumptions and necessarily imperfect

and crude results obtained by the Qrst experimenter. This

is the more remarkable when we consider the extreme grav-

ity of the subject, and the methods employed in all other

sciences, except meteorology, to establish upon a firm and

impregnable basis such profound and far-reaching theories.

Espy's few and simple experiments at almost the very dawn

of this science have never been repeated by theorists as far

as the writer is aware. This one fact would seem of the ex-

tremest importance; and . when we see, further, that even

Espy himself was entirely unable to account for some of the

anomalies in these very experiments, we can but feel the ex-

treme necessity of further light. This feeling has borne

fruit in other countries, as is sliown by the diligence recently

manifested in researches with rapidly revolving fans, which

cause a supposed simulation of the phenomena in nature.

While we can never hope to completely unravel the myste-

ries hidden in our storms until we question Nature herself in

her own great laboratory, yet we can insist upon an examina-

tion of the original researches used as a basis for these theo-

ries, and demand a determination of their adequacy upon

which to base the completer speculations of modern times.

Nephelescope.

The apparatus Espy used he called a "cloud-examiner."

It consisted of a glass cylindrical vessel, having attached to

it by an opening at the top (1) a condensing syringe, by

which the air in the vessel could be compressed
; (3) a glass

(J-tube half full of mercury, by which the amount of com-

pression could be measured
; (3) a stop-cock between the

syringe and the vessel. "After the instrument is charged,

the stop-cock is turned, and the pump removed. When the

air within acquires the temperature of the air without, a

measure is carefully applied to the barometer gauge to ascer-

tain how much higher the mercury stands in the outer leg

than in the inner; the stop-cock is then turned, and the air

permitted to escape; and at the moment of equilibrium the

stop cock is closed again. Now, as the cock is closed at the

moment the greatest cold is produced by expansion, the mer-

cury in the outer leg will begin to ascend, and that in the

inner leg to descend, because the air within receives heat

from without; and the difPerence of level, being measured

as before, will indicate the number of degrees cooled by a

given expansion. When dry air is used in the experiment,

the temperature is reduced about twice as much as when

moist air is used, on account of latent caloric evolved in the

latter case by the formation of cloud which is plainly visi-

ble." Saturation of the air was attempted by placing a little

water in the bottom of the vessel. The amount of com-

pression varied from two to twenty-five inches; that is, the

gauge indicated an increased pressure inside the vessel,

amounting in some instances to nearly that of an atmos-

phere. These experiments were certainly unique; and,

while we shall see that they by no means prove Espy's the-

ory, yet they must be regarded as a step in the right direc-

tion, and a faithful efPort to elucidate a most complex prob-

lem. As all clouds in these experiments were formed by ex-

pansion of compressed air, it is not a little remarkable to

read the following as Espy's method of forming clouds, given

by Professor Ferrel: "As Espy with a few strokes of the

handle of an air-pump produced a cloud in the receiver from

the expansion and cooling of the moist air within, so nature,

by means of a whirl in the open atmosphere, produces a cloud

in the vortex of a tornado, from the expansion and cooling

of the air there, on account of the partial vacuum caused by

the centrifugal force of the gyrations." It is entirely prob-

able that the rapidity of this expansion and consequent cool-



352 SCIENCE. [Vol. XV. No. 384

ing was very much greater than can ever occur in nature.

It is also probable that his air was far from saturation, and

that the cloud he saw was due to dust which was pumped in.

Experiment has shown that such a cloud can be formed in

quite dry air, provided the expansion is quick enough.

One very important element does not seem to have been

considered, and that is the velocity of escape of the com-

pressed air needed to form a cloud. It is probable that this

was more than five hundred feet per second, or at least fifty

times as great as can ever take place in the formation of

cloud in our storms. It is a little singular that Espy him-

self did not discover more than he did. He found, that,

while the results he obtained with dry air were very regular

and constant, yet with moist air they were just the con-

trary; and the irregularities seemed to depend in part upon

the interval after the compression, before the escape of the

air. The following table is of much interest, and shows, in

the first column, the number of minutes after compression,

before opening the stop-cook, and, in the second column, the

ratio between the amount of compression and the final read-

ing of the gauge. In dry air this ratio was found to be from

four to five; so that if Espy's statement just given is cor-

rect, that the temperature with dry air is reduced twice as

much as with moist, the ratios should be eight to ten in

this second column, according to his reasoning.

Minutes. Ratio. Minutes. Eatio.

13,160 4.3 360 6.9

10,080 7.U
' 180 7.3

7,200 4.5 180 6.9

5,760 4.5 180 7.4

5,760 4.3 180 7.0

5,040 4.3 90 6.9

4,320 4.4 60 7.4

4,330 4.5 60 7.4

1,800 4.4 15 5.5

1,680 4.5 10 7.8

1,300 4.7 10 5.1

1,080 5.5

Espy considers this result, "so contrary to all our notions

since the experiments of Dalton on the subject of the dew-

point," very remarkable.

We have not all the data needed to give a complete ex-

planation of Espy's results, but this much we do know : if

Espy had allowed a slower, escape of the moist air', there

would have been no cloud, and he would have had no dif-

ference between dry and moist air. When the explosion

was very sudden, a cloud was formed, and the conditions

inside the apparatus were very different from those with dry

air, but not because of the liberation of latent caloric. At
the end of ten minutes he found the ratio much smaller, ap-

parently, than at the end of an hour or two; and after that

the ratio diminished until it became exactly what it was in

dry air. It is plain that this final result could not be at-

tributed to the gradual n on-saturation of the air, as Espy

thought. There are no other experiments made by Espy

under exactly similar conditions of temperature in moist and
dry air. The evidence is conclusive, from these and other

more recent experiments by the writer, that practically no

different result will be produced, whether moist or dry air

be introduced into the nephelescope.

I have dwelt upon these experiments at some length for

the reason that they form the sum and substance of all ef-

forts in this line up to very recent times.

Upon these experiments depend all of Espy's theories as to

tornado-formation, and he has been quite closely followed in

all views as to the essence of the forces underlying our most

violent tornadoes. Mr. Espy gives the following resumS of

his theories as ascertained and promulgated by the French

Academy of Sciences:—

•

"If a very extended stratum of warm and humid air at

rest covers the surface of a region of land or sea, and by any
cause whatever (for example, a less local density) an as-

cending current is formed in this mass of humid air, the as-

cending force, instead of diminishing in consequence of the

elevation of the rising column, will increase with the height

of the column exactly as though a current of hydrogen was

rising through the common air, which current would be

pushed towards the top of the atmosphere with a force and

velocity in proportion to its height. This column of heated

air may also be compared to that in chimneys and stove-

pipes, of which the draught is in proportion to the height of

the pipe containing the warm air. What, then, is the cause

which renders the warm and humid ascending current lighter

in each of its parts than the air which is found at the same

height with these different portions of the ascending col-

umn?
"This cause, according to the sufficiently exact calculations

of Mr. Espy, is the constantly higher temperature which the

ascending column retains, and which proceeds from the heat

furnished by the partial condensation of the vapor mixed with

the air, making this ascending column a true column of

heated air, that is to say, of a lighter gas ; for the weight of

the water which passes into the liquid state is far from com-

pensating the excess of levity which proceeds from the more

elevated temperature which the air preserves.

"Thus the higher the column is, the greater is the ascend-

ing force; and the rushing-in of the surrounding air on all

sides will be produced with more energy. To understand

this effect better, let us consider a mass of warm and dry air

rising in the midst of a colder atmosphere. In proportion

as this air rises it will expand, because of the less pressure

which it will experience, and consequently become colder;

it will arrive then quickly at an equilibrium both of tempera-

ture and pressure with a layer more or less elevated, which

it will soon reach, and in which it will remain ; but if this

only cause of cold, expansion, is overbalanced by a cause of

heat (for example, the heat furnished by the vapor which is

condensing), this ajr will remain constantly warmer than

would have been necessary to attain the same temperature

and pressure as the surrounding air. It will then be con-

stantly lighter; and the higher the column, the greater the

ascending force."

This statement contains, perhaps, as clear a view of Espy's

theories as can be obtained. There are, however, one or two

additional opinions, regarding tornadoes specifically, that

should be mentioned. Mr. Espy says, "Suppose a receiver

(Fig. 4) only a few hundred yards in diameter, but so lofty

that its top would reach to where the barometer would stand

at 10 inches, and that it contained air about 25.25°, for ex-

ample, hotter than the air on the outside, this latter being

at a mean, 32°. The column of air then in the inside of the

25.25
receiver would be expanded -^^ „- of the whole, or one-

twentieth of the whole bulk. Now, as the air on the outside
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of the receiver, from the surface of the earth to the top of

the receiver, weighs 20 inches of mercury, the air on the

inside will weigh only 19 inches; and of course it will be

pressed upwards against the upper end of the receiver at a

with a force of about half a pound on the square inch, the

bottom of the receiver being open at c.

"Also, if a barometer should be placed in the inside at the

top a, it would stand an inch higher than one on the out-

side at the same height: therefore, if a small hole should be

made in the top of the receiver, the air would spout out with

a velocity due to a head of pressure equal to one inch of

mercury. This is equal in weight to about 900 feet of air of

mean density at the earth's surface. The velocity with

which it would spout, on supposition of its having this den-

sity, will be found to be 8 4/9OO = 240 feet per second (164

miles per hour). But the air at the top a is only one-third

the assumed density, provided no allowance is made for tem-

perature; and as the velocity of spouting fluids under equal

pressure is inversely as the square root of their densities, the

real velocity with which the air will spout out at a will be

240 \/B = 415 feet per second (283 miles per hour).

"If, now, we suppose the whole top of the receiver to be

taken off, the velocity will be the same, if thei-e is no fric-

tion up the sides of the receiver, and the air gets freely in at

the bottom ; an allowance, of course, being made for the re-

action of the air in the upper part of the receiver on the air

below, in consequence of the velocity increasing all the way
up. If we remove the entire sides of the receiver, it is mani-

fest that the heated column of air, which we suppose to be

the same as before, would spread out laterally in ascending,

in the form of an inverted cone, or mushroom, as exhibited

by the dotted lines p, s, n, e.

"When the air near the earth's surface becomes very much
heated, or very highly charged with aqueous vapor, such an

ascending column as is here imagined may actually take

place, and be kept up for a long time. The difference of

temperatui-e of the ascending column and that of the atmos-

phere through which it passes may be much greater than that

here supposed, partly caused by its greater temperature be-

low, but chiefly from the great quantity of latent caloric

evolved by the condensation of vapor into cloud."

These quotations might be multiplied by the score; but

enough has been given to show that Espy relied upon his

experiments with the nephelescope for the facts upon which

to base his theory, and that, according to his view, the set-

ting-free of latent caloric by the condensation of moisture in

an uprushing current was the principal factor to be consid-

ered in tornado-generation.

Ferrel's Views.

Professor Ferrel began writing upon mathematical theo-

ries in meteorology more than thirty years ago, and it will

be of some interest to quote from both the earlier and later

works. According to these earlier views, we may consider

that there are two forces acting in the production of a tor-

nado or hurricane: 1. A primitive impulse, such as an ab-

normal heating of the air, thus giving rise to an upward
tendency; 2. A constantly acting force. "This force (2)

may be furnished by the condensation of vapor ascending in

the upward current in the middle of the hurricane, in ac-

cordance with Professor Espy's theory of storms and rains.

According to this theory, all storms are produced by an as-

cending current of warmer atmosphere saturated with moist-

ure, and this current is kept in motion by the continual rare -

faction of the atmosphere above by means of the caloric

given out of the vapor which is condensed as it ascends to

colder regions above. The violence of the hurricane, and

also its duration, depend upon the quantity of vapor sup-

plied by the currents flowing in below" (see Nashville Jour-

nal of Medicine and Surgery, 1856).

Again: " The preceding condition, found in the unequal

distribution of temperature, must be regarded simply as »

primary cause of disturbance, giving rise merely to the ini-

tial cyclonic disturbances; for without other conditions,

depending upon the hygrometric state of the atmosphere, and

upon the rate of decrease of temperature with increase of

altitude in the atmosphere generally in which the cyclone

exists, we would have no cyclone of long continuance or of

much violence. If air is saturated with vapor, after ascend-

ing to only a moderate elevation, its tension and tempera-

ture are so much diminished that the vapor is condensed

into cloud and rain; and the heat given out in the conden-

sation of the vapor as the air ascends prevents the rapid

cooling which takes place in dry air, and the rate of cooling

with increase of altitude is reduced, in ordinary tempera-

tures and elevations, to less than half of what it is in dry air.

Tornadoes are simply very small cyclones, extending over

so small an area that the effect of the earth's rotation has no

sensible inflluence; and the gyrations arise from a disturbed

state of the atmosphere in which the tornado occurs, which

renders it impossible for the air to flow from all sides to-

wards a centre without running into gyrations around that

centre." An illustration of this principle is given in the

fl-ow of water from a basin by an opening at the bottom.

" In a tornado the diminution of pressure and tension in the

centre arises almost entirely from the centrifugal force. On
account of the rapidity of the gyrations near the centre, this

diminution of pressure may be very great there, while at a

very short distance from the centre it is imperceptible.

When these gyrations begin above, as they usually do, since

the air there is most frequently in the state of unstable

equilibrium (i.e., having a tendency to rush upward), they



354 SCIENCE. [Vol. XV. No. 384

gradually extend downward ; for the gyrations cause a great

diminution of tension and of density, and the air conse-

quently in the centre rushes up with great velocity, and that

below of the still unagitated strata is drawn in to supply its

place, which likewise runs into gyrations around the centre,

so that the gyrations in a very short time extend down to

the earth's surface. The whole column of gyrating air is

like a tall flue containing very rarefied air, the centrifugal

force of the gyrations acting as a barrier to prevent the

inflow of air from all sides into the interior; and if the

gyrations at the earth's surface were as rapid as those above,

it would be similar to such a flue with all the draught cut

off.

"But very near the earth these gyrations, and conse-

quently the centrifugal force, are very much diminished on

account of the friction at the surface, and this allows the

air to rush in quite near the surface to supply the draught

of the interior ascending current " (see American Journal

of Science, July, 1881).

These views are repeated or amplified in "Recent Ad-

vances in Meteorology" (1886), with the following sugges-

tions added: " When the air expands as it is heated, it re-

quires a greater quantity of heat to raise its temperature

through 1°, since in this case work is done, and it is done

at the expense of heat supplied. An additional amount of

heat, therefore, the equivalent of the work done, has to be

supplied." "The complete temperature conditions of a

cyclone, therefore, rarely extend down to the earth's surface,

but the interchanging and gyratory motions, commencing

first up in the cloud regions, are soon propagated downwards

tp the earth's surface by the action through friction of the

upper strata upon the lower ones." Speaking of unstable

equilibrium, we find, " Currents of air at the earth's surface

which come from a warmer latitude are caused to flow

under the colder upper strata, where the normal motion is

nearly eastward. In the south-east octant within the

cyclone, the surface currents are from the south, bringing

warm and moist air northward under the cold-air currents

above from the north. This inci'eases the temperature

below, and decreases it above, and gives rise to the large

vertical gradient of temperature, decreasing with increase of

altitude, which is necessary to the unstable state.

"

A few final quotations are made from "Popular Treatise

on the Winds" (1889) :—
"The pressure near the centre of tornadoes becomes very

much diminished, and in their passage over a place there is

sometimes a very sudden change in pressure. Corks fly

from empty bottles, cellar-doors are burst open against the

force of a strong wind blowing against them on the outside,

the walls of houses are thrown outward on all sides." "The

direction of the general drift of the air is very nearly that of

the progressive motion of the tornado, and so mostly from

south-west to north-east. The velocity of this is always con-

siderable in comparison with, though generally much less

than, the gyratory velocity of the violent part of the tor-

nado." Professor Ferrel quotes a statement regarding the

fall of trees in the Gentry County tornado: "Those on the

south (right-hand) side of the centre were pointing to the

east and north-east, and even north-west when very near

the centre. On the north side they were pointing north-

west, west, south-west, and south-east."

Hail-Storms.

"A hail-storm is simply a tornado in which the ascending

currents are so strong, and reach so high up into the upper
strata of the atmosphere, that the raindrops are carried up
into the cold regions above, where they are frozen into hail."

The theoretical velocity needed to keep up a hail-stone 2.58

inches in diameter is one hundred miles per hour. The fall

of rain and hail is said to always precede the tornado by ten

to thirty minutes.

Thunder-storms.

"The fundamental conditions of thunder-storms, as of cy-

clones and tornadoes, are the state of unstable equilibrium,

at least for saturated if not for dry air, and a high relative

humidity. In what are usually called thunder-storms, the

conditions are nearly or quite absent which give rise to a

gyratory circulation over a large area, such as takes place in

the case of cyclones, and usually the conditions are wanting

which give rise to small local and violent tornadic gyrations,

though most tornadoes are thunder-storms. According to

Finley, "of 473 cases in which the atmospheric conditions

preceding tornadoes were observed, 410 were reported as vio-

lent thunder-storms." If the air is in the unstable state, and
over a given circular area is a little warmer and lighter

than that of the sui-rounding parts, there is set up a vertical

circulation, with an ascending current in the interior, and

an incoming current from all sides in the lower part of the

air, to supply the ascending current. In the interior as-

cending current the height of incipient condensation and of

the base of the cloud depends upon the depression of the

dew-point of the air; and the aqueous vapor above that

height is condensed, falls as rain, and cools the air through

which it falls, until its temperature is lower than that of the

surrounding air. This central cooled air, being now header
than the surrounding air, both on account of its greater

density and the amount of falling rain pressing on it, now
gradually settles down, and causes an outward current in all

directions from the centre. If there were at any one time

rain and hail falling with uniform velocity equivalent to a

rainfall of 13.6 millimetres in depth, it would increase the

barometric pressure 1 millimetre; and from this alone would

arise a squall with a velocity of about 34 miles per hour,

making no allowance for friction."

More than two thousand pages have been perused in mak-

ing these quotations. While no one person, perhaps, could

give a perfect resume of such a mass of matter, yet it is hoped

that no important theory has been omitted.

Faye's "Views.

It is necessary to mention one other theory that has been

maintained by M. Faye of Paris. He has made a study of

the appearances on the sun around his spots, and has been led

to conclude that action in terrestrial storms is analogous in

many respects. He thinks that this action originates in the

upper atmosphere, and is propagated downward to the

earth. A storm is practically a whirl in the swift-moving

easterly current, similar to whirls in streams where an ob-

struction exists. This theory calls for a single remark.

There does not seem to be a cause existent in the atmosphere

in any degree adequate to set up such a whirl, unless we ap-

peal to some force outside of the motion of the upper cur-

rent. The transfer of the origin of the storm to the upper
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current is satisfactory, and we have seen that Professor Fer-

rel has done the same thing in his later studies. The fatal

objection to Faye's view is, that a downrush of air must

necessarily cause its heating; and it has been proved that in

such a case there can be no condensation of vapor and pre-

cipitation, but just the reverse.

Objections.

I am well aware that the position of an objector is an un-

enviable one, and to be avoided if possible. It seems to me,

however, that all modern theories of tornadoes have in-

trenched themselves behind such a flimsy breastwork of fact

that they can be regarded as little more than the "baseless

fabric of a dream," and it is very important that the utter

valuelessness of these supposed experiments be demonstrated.

An attempt has been made to give, as nearly as could be

done in so short a space, all the theories that have had their

origin in Espy's experiments, and it is my purpose to exam-

ine these a little in detail.

Nephelescope.

The earlier form of this apparatus just described was su-

perseded some years later by a double instrument, with

which very extensive researches were made. These later

experiments were much more complicated than the earlier,

but, when properly interpreted, do not seem to lead to any

different conclusions. It has already been shown that Espy

was entirely misled by his results, and that, if they show

any thing at all, they show that moist air did not behave

differently in his apparatus from dry. Somewhat the same

line of research, carried on by the writer with the best of

modern appliances, has shown conclusively that no different

result is had on the condensation of cloud from moist air

than from the expansion of air in which no cloud is formed

{see American Meteorological Journal, September, 1889).

Summation of Theories.

In tornado-generation there must be (1) a primitive im-

pulse or an unstable equilibrium, brought about (a) by a

local diminution of density,, or (6) by an abnormal heating of

the air near the earth, or (c) by a warm current from the south

underrunning a cooler from the north
; (2) a constantly act-

ing force furnished by the condensation of vapor in an up-

rushingcolumn of warm, moistair, which produces rarefaction

by means of the caloric given out of the vapor; (3) work per-

formed by the uprushiug air in pushing aside the atmos-

phere into which it expands; (4) gyrations of great velocity

from right to left set up in the uprushing air, which, from

the centrifugal effect, produce a great diminution of press-

ure (corks fly from empty bottles, cellar-doors are thrown

off, whole houses burst open, etc.)
; (5) a violent inrush of

air into the partial vacuum in the centre, the whole effect

being likened to that of heated air rushing into a flue or

-chimney; (6) an origin of these motions in the cloud region

from which they are gradually propagated to the earth by

the action through friction of the upper strata upon the

lower; (7) a progressive motion of the tornado in the direc-

tion of the general drift of the atmosphere from south-west

to north-east; (8) frequently a passing from a severe thun-

der-storm into a tornado.

Let us consider each of these theories in turn.

1. A Primitive Impulse.—It is a mistake to suppose that

the sun heats any particular locality, whereby circumscribed

ascending currents are set up. The hottest part of the day,

that is, the time during which the heating effect is greatest,

is about one hour, so that the heat of the sun acts uniformly

upon a circle about a thousand miles in diameter. This

heat acts only upon the earth's surface, and that in turn

upon a layer of air only a few feet in thickness, as has been

proved by experiment. To avoid these difBculties, it has

been suggested that warm south wind underruns that which

is cooler from the north. This, however, is an impossible

condition, for the denser must always be beneath the lighter;

moreover, as we have seen before, the clouds are always in

the same direction as the lower wind. Finally, by (7) we
see, that, if the tornado drifts in the upper current from

south-west to north east, that current certainly cannot be

from the north.

2, 3. Condensation op Vapor, and Work performed.—
There is nothing in the science of meteorology, or possibly in

any physical science, that has been developed from such a

worthless origin as this theory of the liberation of energy on

the condensation of moisture. We have already seen that

Espy's own researches contradicted themselves. Ought we
not to be allowed to theorize a little on this question?

The most important effect of the liberation of latent heat

is conceded to be the heating of the air, which produces a

marked diminution of density. In cooling any air, we must

consider the heating effect upon the surrounding air; that

is, if a mass of air is cooled, the heat must be used up either

in performing work or in heating other air. Take a cubic

foot of saturated air at 80°, and cool it down to 79° by

expansion : moisture is condensed, and latent heat becomes

sensible. For the sake of the argument, let us suppose that

a fraction of this heat is used in performing the work of ex-

pansion The remainder of the heat will warm up, let us

say, a cubic foot of air near by to above 81°, thereby ren-

dering it no longer saturated. We shall have, then, one

cubic foot of air at 79" and saturated, and another at above

81° and unsaturated. If we mix these, we shall have two

cubic feet of air at just above 80° and unsaturated, and this

must be cooled below 80° to saturate it ; so that the air in no

wise is heated by the liberation of latent heat.

We may look at this from another standpoint. The lib-

eration of an infinitesimal amount of latent heat from the

condensation of moisture would be just sufficient to re-

evaporate the condensed moisture, so that no heat could be

spared for heating the air. Even if a portion of the heat is

used up in performing worJc, it is very plain that that could

not be used in heating the air. Surely, no one thinks for a

moment th'kt this heat from condensation can be used for two

purposes, each of which must take all of it at the same time.

This reasoning is so obvious, that it is difficult to see how the

force of it can be avoided. We have arrived at precisely the

same result both by most careful experiment and by an un-

answerable train of reasoning. The proof is overwhelming

that this great source of energy amounts to nothing.

The following language, recently used by Professor Davis,

seems very remarkable. When the air is warm and satu-

rated, he says {Ajnerican Meteorological Journal, Decem-

ber, 1889), ''a given amount of cooling causes a larger

amount of condensation than the same cooling of cold satu-

rated air. This is thoroughly in accord with well-tried
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physical principles; it has been abundantly tested by experi-

ment, both on a small scale in the laboratory, and, as we

may say, on a large scale in nature; it is universally ac-

cepted by men eminent in physical study, whose original

ability and careful, studious work have led them to be re-

garded as authorities in their science, but who, being au-

thorities, have not thereby become arbitrary and irrational.

It is therefore difficult to understand why the question

should be so confused by Hazen in the American Meteoro-

logical Journal, September, 1889."

We have already seen that these so-called authorities have

tried no personal experiments,—at least, Ferrel does not al-

lude to any such experiments,—and have been entirely mis-

led by a few crude and contradictory researches. Is it not

high time that this appeal to authorities be done away with?

One of the main arguments advanced in support of storm

theories is that such men as Ferrel, Hann, Mohn, and a

host of others, are agreed,—agreed, however, as we have

seen, upon exceedingly unsatisfactory evidence. Professor

Davis suggests that these theories rest upon experiments,

"as we may say, db a large scale in nature." This certainly

is far from the truth. All the reasoning regarding the

diminution of temperature in dry and moist air as we ascend

in the atmosphere is founded upon purely theoretical con-

siderations. Every expei-iment, whether in the laboratory

or in nature, has provfd that these theories, in their sum
and substance, are false. Bnt there is no use in arguing

this question. I am so confident of my position in this con-

troversy, and have become so deeply interested in studies

regarding it, that I propose risking a little money upon it.

I will give a hundred dollars to the first physicist who
will show that Espy's observations and experiments with

the nephelescope, as published in his "Philosophy of

Storms." giving the effects of expansion in moist and dry

air, when properly interpreted, prove his theory.

It will be necessary to show,

—

1. That the rise of mercury in the gauge after expansion

was entirely due to heat from outside.

2. That the speed of expansion Espy used, or the amount

of cooling from expansion, was comparable to the probable

speed of expansion in the free air.

3. That by placing water in the bottom of the nephele-

scope the air would be saturated.

4. That air, under the conditions observed by Espy, will

lose its dew-point or become unsaturated to the extent of

four or five degrees in twenty hours.

5. That the cloud Espy observed was not largely formed

by dust pumped into partly dry air.

6. How, if the heat liberated on condensation of the

moisture is used in performing the work of expansion, there

can be any heat from that source for expanding the air.

7. Why, if there is any latent heat set free on condensa-

tion in saturated air, it would not at once re-evaporate the

condensed moisture, or heat the surrounding air to an unsat-

urated state.

8. That if latent heat is set free on the formation of a

cloud in the nephelescope, its effect does not disappear at

the moment the cloud disappears, provided none of the moist-

ure settles to the bottom or sides of the nephelescope.

9. By means of delicate thermometers, that there is not

practically the same effect upon the air, as regards heat, in

expansions like these, whether we use dry or moist air, or,

what is the same thing, disprove the experiments and state-

ments made in the American Meteorological Journal, Sep-

tember, 1889.

[Continued on p. 358.]

MENTAL SCIENCE.

Motor Hallucinations.'

The hallucinations most frequently recognized are those of

sight and hearing. Something is seen that has no objective ex-

istence, or something is heard when no sound is made. There is,

however, another form of hallucination to which attention has

been directed. In the hallucinations connected with language, all

these varieties are evident. Imaginary words are seen or heard,

and they may also be felt as movements. One patient, subject to

all kinds of hallucinations, perceived internal voices compelling

her to do and say things against her will ; but there was no sound
emitted, and the patient perceived the sense of the words by the

movements impressed upon her tongue. Several other cases have
been reported in which messages are received, not by sight or
hearing, but by the feeling of movements in the articulatory

apparatus. In one case this was unaccompanied by any other

mental defect, so that it was a pure case of verbal hallucination

of this motor type. This hallucination has its seat probably in the

third frontal convolution, the same part that is affected when
motor aphasia sets in, — a condition in which the patient is able

to understand written and spoken words, but is unable to give

expression to his thoughts for lack of the association between the

words and the motor feelings in the organs where those words are

to be formed. The hallucination thus arising may be of various

degrees of cogency : it may be entirely sensory, or there may be
slight movements of the articulatory apparatus, or there may be.

an irresistible tendency to speak the words that are imparted to

the tongue. Moreover, there sometimes occurs the hallucination

that the patient is speaking, and yet he utters no word. Here
there is in part an auditory hallucination, but also in part a motor
one; for the patient has the feeling of having made the movements
necessary for speaking the words.

While the special development of speech makes the motor hallu-

cinations of speech unusually prominent, they are by no means
limited to this type, but may occur in any field of motor action.

While sleeping, we often have the feeling of going through fatigu-

ing and complicated motions, when in reality no movement takes

place. This is likewise to be referred to a stimulation of these

cortical centres. Similarly we dream of falling down a precipice

or of flying, — hallucinations equally frequent in insanity. It is-.

not unlikely that this was the basis of the flights through the air-

of the witches and those possessed. A special class of these sen-

sations arising from the stimulation of a central organ is to be

found in cases of amputation. It is well known, that, when an

arm or a leg has been lost, the person still retains all the feelings

of the lost member. The hallucination is at times so definite that

the clinching of the separate fingers may be felt, though the arm
and hand have been gone for years. Out of ninety cases, there-

were oidy four who did not describe these hallucinatory sensa-

tions. While these hallucinations are in part sensory, there are

also motor. Some feel the movements in the absent hand, de-

scribing its position as in the act of grasping, of writing, and so

on. The seat of these sensations is doubtless in the brain and in

those portions from which the innervation impulses arose when
the limb was intact.

With regard to the genesis of the hallucinations, we seem war-

ranted in assuming three stages in their formation. The first is

central, and consists in forming a sensory image of the move-
ment; the second is centrifugal, and consists of an impulse from?

the centre to the muscles and nerves; the third is centripetal,,

indicating that the peripheral organs of locomotion have under-

gone the changes due to the movement. That the last stage is

not necessary to the production of the motor hallucination is.

sho'ivn in the case of the amputated liaibs and elsewhere. We
* M. Tamburiai, in Revue Scientifique, May 10, 1890.
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find, too, that all of the types of motor hallucination are ex-

plicable as central irritations of these centres, in which these

different factors are present in various degrees. The nature of

these centres would in each case be both sensory and motor ; and
the hallucination, if properly analyzed, would also be of the

mixed form.

Color-Vision and Color-Blindness.

Mr. R. Brudenell Carter,' in a lecture before the Royal Institu-

tion, outlined the position of modern science upon this important

topic, and from his remarks the following points may be selected :

the perceptive layer of the human retina consists of rods and
cones; in the centre of the retina, only cones occur; in a ring around

this, each cone is surrounded by a circle of rods; and as we recede

from the centre, the proportion of rods to cones becomes larger

and larger. There is good reason for believing that color-vision

is limited to the coues, and certainly the perception of color is

best where the cones are most numerous. Nocturnal animals

have a less perfect development of cones than diurnal ones. The
limitations of the color-sense on the human retina are very con-

siderable. The color-sense is complete for three fundamental
colors of the spectrum for not more than thirty degrees of the

field, is limited to red and violet in a small ring outside this field,

and from there on is sensitive only to differences of light and
shade. In the lower animals, especially in those having their

eyes more on the side of their heads and possessing acute vision,

we find a power of perceiving colors over a much larger area of

the retina ; and this is associated, as has been shown in birds, in

some reptiles, and in fishes, with a more abundant and more even

distribution of the cones over the retina. There has recently

been observed upon the cones of some birds, globules of a colored

oil, which transmit only light of their own color; and green,

orange, and red drops prevailed in the birds examined. Why this

is so remains to be determined.

When the condition that exists normally in the outer zones of

the retina exists also in the centre, we have color-blindness; but

such a degree of color-blindness is rare, if indeed it exists at all.

The more common defect is that which exists in the zone sur-

rounding the fovea; that is, a blindness to green. Such persons

can distinguish violet and yellow, and they can see red, but

cannot distinguish it as a color from green. The most common
defect, however, is a blindness to red ; and an extremely rare

form is blindness to violet. The Young-Helmholtz theory re-

gards the defect in the red-blind person as a paralysis or an ab-

sence of the red-perceiving elements in the retina. To such a

one, spectral red is not absolutely invisible, but appears as a green

of feeble luminosity, and the brightest part of his spectrum is in

the blue-green. When green stimulates the eye of the green-

blind, there results the white of the green-blind, which to ordinary

eyes is sort of rose-color. To both red and green blind, then,

these two colors are indistinguishable, the only difference being

that to the red-blind the red, and to the green-blind the green,

seems, in comparison with the other, of feeble luminosity. By
looking at colored objects through a glass of peacock-blue the

colors will appear somewhat as they do to a red-blind person, and
by looking at them through a purple glass they will appear some-

what as they do to the green-blind. These defects exist in about

four per cent of the male population, and in about one-tenth of one

per cent of the female.

With regard to the dangers resulting from the placing of color-

blind persons in responsible positions, it is easy both to exaggerate

and to underestimate them. We naturally think of the railway

and marine service, in which colored signals are used ; and it is

certain that a considerable number of those thus employed suffer

from this organic and therefore incurable defect. We would be

apt to think that such persons would at once reveal the defect,

and thus be released from duty. We must remember, however,

that the existence of this defect remained unknown until about a

hundred years ago, and that it is often concealed by the correct

use of color-names, — a rather easy art for the color blind to ac-

quire. And, again, these persons always know where to look for

a signal, and hence under ordinary occasions the slight distinction

' See Nature, May 15, 1890.

they makg between red and green, aided by good luck, may be
suflScient to avoid accidents. The methods of testing and discov-

ering this defect are various, but they all depend upon matching
colors and avoiding the use of color-names in the process. There
are all degrees of the defect, from a tendency to confusion of dark
greens and reds and a hesitation in deciding between them, to

absolute indistinguishability of pronounced shades of them. The
necessity of an examination in all posts in which color-distinction

is necessary is now recognized, and governmental regulations

upon the matter have been largely adopted. It may be advisable

to add that there is a form of imperfect color-perception not at all

related to color blindness, but sometimes confused wath it. It is

simply a lack of practice and of training in color distinctions.

It is quite surprising with what ignorance of colors and their

various shades children may grow up. This is a thing that may
be taught, and is now frequently introduced into primary educa-
tion.

NOTES AND NEWS.
Among the geographical expeditions which are decided upon

for next summer in Russia, one is of unusual interest, that to the

Black Sea. The physical features of this important and deep ba-

sin are so little known that we have little information on the

depth at even a short distance from the shore. As to the tem-
perature, salinity, etc., of the water at great depths, we have
only a few observations along the eastern coast by Professor Lap-

schin, and near the entrance to the Bosporus by Count Admiral
Makarow, Last winter, Professor Klossowsky and Dr. Andrus-
sow, in a memoir addressed to the council of the Imperial Russian

Geographical Society, showed clearly the importance of an inves-

tigation of the deeper part of this sea. It was warmly supported

by the society, and the Ministry of Marine sends a vessel for this

purpose on a cruise of a month's duration. The nautical part of

the scientific work will be under the direction of Capt. -Lieut.

Spindler, while the Geographical Society sends Drs. Wrangell, A.

Woelkof, and Andrussow, the last mentioned of whom will have

charge of the botany and zoology.

—The Elizabeth Thompson Science TTund, which has been es-

tablished by Mrs. Elizabeth Thompson of Stamford, Conn., "for

the advancement and prosecution of scientific research in its

broadest sense," now amounts to twenty six thousand dollars.

As accumulated income will be available December next, the

trustees desire to receive applications for appropriations in aid of

scientific work. This endowment is not for the benefit of any one

department of science, but it is the intention of the trustees to

give the preference to those investigations which cannot other-

wise be provided for, which have for their object the advance-

ment of human knowledge or the benefit of mankind in general,

rather than to researches directed to the solution of questions of

merely local importance. Applications for assistance from this

fund, in order to receive consideration, must be accompanied by
full information, especially in regard to the following points: 1.

Precise amount required. Applicants are reminded that one dol-

lar is approximately equivalent to four English shillings, four

German marks, five French francs, or five Italian lire. 2. Exact

nature of the investigation proposed. 3. Conditions under which

the research is to be prosecuted. 4. Manner in which the appro-

priation asked for is to be expended. All applications should

reach before December, 1890, the secretary of the board of trus-

tees. Dr. C. S. Minot, Harvard Medical School, Boston, Mass.,

U.S.A. It is intended to make new grants at the end of 1890.

The trustees are disinclined, for the present, to make any grant

exceeding three hundred dollars: decided preference will be given

to applications for smaller amounts. A list of the grants hitherto

made, amounting to about six thousand dollars, is given in a cir-

cular just issued by the trustees.

—The American Swedenborg Printing and Publishing Com-
pany of this city are issuing the more important of Swedenborg"s

writings in clearly printed pocket volumes. "Angelic Wisdom
concerning the Divine Love and the Divine Wisdom," the latest

issue from their press, is a model of neatness and of good I ook

making.
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Professor Davis says, further, " It is a mistake to say that

the latent heat, when liberated, will warm the air enough to

allow the condensed vapor to evaporate again ; for the latent

heat is completely expended in the vrork of pushing away the

air that surrounds the ascending expanding mass, and there-

fore cannot be applied to any other task. Espy made this

error for a time, but afterwards corrected himself. It is re-

grettable to see the error now revived by Hazen." I am
sure no one could ask for a stronger confirmation of bis

views than this from an opponent. If the above argument

amounts to any thing, it declares that the latent heat of con-

densation would certainly immediately re-evaporate the

moisture, unless it were used up in performing work. If it

is used for this purpose, it certainly and most emphatically

cannot be used for causing a rarefaction in the cloud, and

for increasing the energy of the tornado. Professor Davis

is entirely wrong in his allusion to Espy. I am inclined to

think that even Espy, with all his disadvantages, was too

well informed to adopt such a doubtful and visionary idea as

this of e£Pective work performed in the free upper air. There

is not one scintilla of evidence that he ever considered this

question, except, possibly, to deny that any thing of the

kind was to be thought of.

I challenge Professor Davis, or any one else, to show by
Espy's writings that he disposed of any of his heat on this

hypothesis, or that he ever thought that the latent heat would

re-evaporate the moisture. He very quickly saw that the

liberation of so much latent heat as his theory called for

would heat up the air enormously, and was forced to dispose

of it by radiation into space. It is probable that the amount
of energy made effective by this so-called "work" in the

free upper air is infinitesimal as regards the development of

force. The explosions that Espy made in his nephelescope

caused the air to rush v^ith a velocity of perhaps a thousand

feet per second. This enormous velocity caused a sufficient

cooling to produce a cloud, which, however, was quickly

evaporated. All reliable experiments have shown that the

expansion of saturated air at velocities probably at least ten

times as great as can ever occur in nature does not produce

any cloud ; and we see the reason for this in the fact that

the latent heat made sensible does not permit the formation

of cloud, for the condensing moisture is re-evaporated before

it becomes visible.

It is a very significant fact, and one that has been borne

in upon me with no little force by conversation with others,

that Ferrel has introduced a long general discussion of this

question of work performed by expanding air in his two

lastest treatises, but has nowhere made this theory available,

or even discussed it, in connection with the generation of

storms or tornadoes. It would seem as though the amount

of effective energy ought to be computed very closely, and

its proper place given it. It is probable that an ascending

cylinder of air a hundred miles in diameter would not pro-

duce any effective energy or any expenditure of heat in its

centre from this cause. * I am inclined to think that the

total energy that can ever be developed from an ascending

mass of saturated air is no whit greater than what may be

called the balloon effect. If a hot-air balloon rises in the air

at the rate of ten feet per second, it has carried a certain

weight, say three thousand pounds, to twenty thousand feet,

and there we have potential energy; but, if the balloon de-

scends at thfe same rate, there will be no display of extraor-

dinary force. If, instead of the confined mass of enormously

heated air, we had a mass of air heated a few degrees above

the surrounding air, it would rise; but here the air would

spread over a great space, and we would not have the con-

centrated potential energy that we had in the balloon. To

say that this air had any power of producing effective en-

ergy, or even to say that it could have arisen at all without

the corresponding descent of nearly an equal amount of

cooler air, is highly problematical.

4, 5. G-YRATIONS IN THE UpEUSHING AiR AND A "VIOLENT

Inrush.—We have already seen that the evidence for these

gyrations is exceedingly contradictory, and the weight of

evidence is overwhelmingly against them. It would almost

seem as though this theory were introduced to avoid a seri-

ous difficulty ; at all events, we hear nothing of it for nearly

forty years after the first studies. It is plain that a partial

vacuum, if there were one, would be filled at once by the

air rushing from all sides. Has this theory been invented to

provide a whirling mass having sufficient consistency to keep
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out the iofiowing air? This theory really proves too much;

for, if there is this enormous centrifugal effect producing a

partial vacuum, how is it possible for moist air to ilow in

against the centrifugal effect? The theoretical explanation

that there is friction at the earth's surface, which breaks up

the centrifugal effect at that point, is exceedingly unsatis-

factory.

It is given as a proof of this vacuum, that "corks fly from

empty bottles." I have searched the tornado literature

through and through, and have not found a single well-

authenticated case of this phenomenon. The questions

naturally arise, "Why were corks put in empty bottles?"

also "Why did not the corks fly from the full bottles?" It

is probable that empty bottles and corks were found in a

cellar, and the theory could have very easily arisen that

they had met with a separation. It would be very interest-

ing to have a confirmation of this fact. It is said that whole

houses sometimes burst from the passage of this partial

vacuum. We have already advanced an explanation of

this.

It should be noted that nearly all pictures of tornado-fun-

nels make them exceedingly circumscribed, perhaps not

more than ten feet across at the tip (see Fig. 1). The earli-

est representation of a tornado-cloud is very different from

this, and it is probable that the imagination has had alto-

gether too much to do with all these later pictures. It is to

be hoped that wherever possible, in future drawings, there

will be giveu some idea of the size of the funnel. If houses

are affected, the funnel should be at least from a hundred

to two hundred feet across at the earth. A remarkable evi-

dence of the desire for showing a gyration in a tornado-cloud

is to be found in the quotation regarding the Gentry County

tornado, from Professor Ferret's last book, at p. 354. This

statement was of an observation in which it was claimed

that trees on the north side of the track were thrown to the

west and south-west. As shown in Fig. 2, this is exactly

the way trees ought to be thrown, if this theory of a gyra-

tion is a correct one. This is the only instance, if we grant

its authenticity, in which, out of a hundred or a hundred

and fifty reports of this phenomenon, trees were ever thrown

this way. The evidence of this kind is overwhelmingly in

favor of the supposition that there is no gyration.

6. Origin in the Cloud Region.—There can be no doubt

that the tornado originates in the cloud region ; but to say

that this must be from an unstable equilibrium at that point,

is a violent assumption. The sun, contrary to theory, un-

doubtedlj' heats up a cloud so that there is a steady increase

of temperature with height, as shown by balloon observa-

tions; but there is no unstable equilibrium, though theory

indicates that this should be enormous under these condi-

tions. The tornado frequently arises after sunset, when
there is no abnormal heating of the cloud. This transfer of

the primitive impulse from the earth to the cloud is very

significant, and seems to have been done to avoid a diffi-

culty; which, however, has been increased rather than

avoided. The hypothesis that such a disturbance, after

starting in the cloud region, is transmitted through friction

to the earth's surface, seems a little strained, when we re-

flect, that, according to computation, it would require more

than twenty years for such transmission through a depth of

three hundred feet.

7. A Progressive Motion in the Drift of the Upper
Current.—If the general storm motion is in this drift, it

certainly seems impossible to ascribe that of the tornado to

the same. The tornado moves with a velocity fully double

that of the general storm, and it is probable that the centre

of its motion is not more than half the height of the former;

and, as it is known that the velocity of the current increases

rapidly with the height, it is safe to say that the drift at the
" power " of the tornado is not more than half that in the

case of the general storm. It is also impossible to account

for the motion of the tornado for more than a hundred

miles, unless it has its own generating force, through the

drift of the upper current. If the cloud is about three

thousand feet high (not an underestimate), the motion of

the upper part will approximate double that of the lower,

and, in spite of the utmost centrifugal action, it would in a

few minutes be torn apart. The hypothesis that the upper

part breaks off, and re-forms itself in front, and afterward

communicates its gyrations to the earth through a friction-

less medium, must be regarded as one of the most strained

that was ever advanced. This would break up the abso-

lutely necessary continuity of the vertical ascending current,

and would be fatal to the whole tornado theory.

8. A Similarity between Thunder-Storms and Torna-

does.—This view was advanced prominently in 1884, and in

the past few years has become a most important factor in all

discussions. It demands a notice by itself, which will be
' given later.

It will be asked. Is not the foregoing a too severe setting-

forth of the general weakness of tornado theories ? Is not

there some good to be gotten out of such theories, even if

there are some points not fully settled ? I leave the ques-

tions where they stand. I have not tried to overdraw the pic-

ture. The essential weakness of such theories is a starting

from insufficient data and reasoning regarding most com-

plex motions in a region in which we have hardly a dozen

reliable records. It may be put down as an undoubted fact

that no great advance can be hoped for in such studies, ex-

cept the abandonment of these theories, until we investigate

carefully the region where all these disturbances are devel-

oped. H. A. Hazen.

ON THE GROUP OF METEOEITES RECENTLY DISCOV-

ERED IN BRENHAM TOWNSHIP, KIOWA. COUNTY,

KAN. I

About four years ago the farmers of Brenham Township
ploughed up a number of heavy objects, which they used to

weight down haystacks and for other such purposes, as they

would have used bowlders. It was discovered in March last that

these were not common rocks, but an interesting group of mete-

orites, numbering over twenty in all, weighing together about

2,000 pounds, and individually from 466 pounds down to one ounce

each. They were found embedded at a slight depth in the soli,

which here, for about one hundred feet in depth, is formed of a

pleistocene marl, originally the bottom of an ancient lake, scat-

tered over a surface over one mile in length; principally, however,

in a square of about sixty acres.

What is now Kiowa County, Kan., five yeai's ago formed parts

of Edwards and Comanche Counties, and was occupied by large

ranges and cattle-ranches. Brenham Township, or Township 27

as it was then called, is in the north-western part of Kiowa
County, is covered by a high prairie with some areas of sand-hills,

' First announced at the New York Academy of Sciences, April 7, 1890.
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and has an altitude of about 330 feet above sea-level. Some
drains of the head waters of the Medicine River and its tributaries,

farther south, become ravines and valleys; and there a gravel

occurs, the debris of miocene "Loup Fork" conglomerates. But

on the high prairie not a stone of any kind is to be found: hence

the ranchmen and settlers were greatly surprised at finding heavy

rocks or stones projecting through the prau-ie sod.

Several years ago, Mr. Davis, a lawyer at Greensburg, identified

these as meteorites ; and although the farmers had known this for

a long time, yet, strange to say, no importance was attached to

The history of some of these pieces is quite remarkable. The
35.73-pound piece was found on the Evans place, was lost, and
again found in a hole made by some hogs under a barbed-wire

fence. The 75-pound mass was used by Mrs. Kimberly to hold

down a cellar-door or the cover of a rain-barrel. No. 3 was used

to keep down a stable-roof. The 466 pound mass (called by the

farmers the, " moon meteorite ") was covered by only three inches

o£ soil, and broke a ploughshare when it was struck. Appar-

ently none of the masses were buried to a greater depth than five

or six inches.

PIG. 1.— PRAIRIE LAND, KIMBERLY FARM.

them until Mrs. Kimberly applied to Professor F. W. Cragin, of

Washburn University, in the early part of March. It was not

until the 13th of March that Professor Cragin secured four of these

masses.

They were nearly all found by being struck by mowing-machines,

ploughshares, corn- cultivators, or other farm implements. Over'

twenty distinct masses have been reported ; but it is very evident,

from the weight and other facts, that some have been noted sev-

eral times over.

The 101.5-pound, the 71.5-pound, and the 55-pound masses were
found four years ago by a cowboy, when the ranch had not yet

been occupied by settlers, and was simply used as a cattle-range.

He was unable to move them to the '
' Green's Stage Station," now

Greensburg, eight miles distant, and so buried them in the gulch

a mile north-west of the " Francisco Claim." About a year after-

ward he became ill, and died; but before his death he communi-
cated the burial of the "three strange rocks," as he called them,

to two of the settlers, who succeeded in finding them and bringing

I,
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the elements, sliowing that the fall is not recent, and that the

original mass was made of crystalline iron as well as of ii-on filled

with crystals of olivine: in other words, the masses show two dis-

tinct groups. Of these, the 345-pouDd and the 75-pound ones are

nickeliferous iron of a highly octahedral structure and cleavage,

and are caillites, while the others are meteoric iron containing

olivine, and belong to the group known as " pallasites."

The largest mass, a pallasite, weighs 466 pounds, or 311.818

kilos. It is thick, slightly flattened, triangular in form, somewhat
heart-shaped, and measures through the longest part 61 centime-

tres, or 24J inches; across the widest part, 43 centimetres, or 19

inches; and in the thickest part, 3? centimetres, or 14+ inches. It

is covered with large indentations measuring 10x6 x 3 centimetres.

The coating is more or less oxidized, but the olivine is perceptible

in all parts of the mass.

The dimensions of the 345-pound mass (156.818 kilos) are

60x37x89centimetres, or 334xl4*X Hi inches. It is slightly arch-

shaped, is an ii-on with many pittings, and shows the characteristic

magnetic oxide of iron crust.

The 3H-pound mass (95.909 kilos) is somewhat rounded, with a

circular depression on one side.

There are two masses weighing 135 pounds (58.863 kilos) and
54.96 pounds (35.084 kilos) respectively.

The 101.5-pound mass (46.136 kilos) is almost round, measuring

35X26x37 centimetres (13fxl0JXl0f inches). The exterior is

evenly pitted, and the centre of each pitting is an olivine crystal.

The 75 pound one (34.09 kilos) is an iron, and measures

33x231x15 centimetres (12+x8*x5| inches). It is in shape like a

pear or ham, covered with large pittings. The crust has been
changed somewhat by weathering.

The 71.5-pound mass (33.485 kilos (measures 37x23x33 centi-

metres (10+x9x8f inches). It is a jagged, irregular square, and
shows olivine crystals all over the exterior.

The 60-pound mass (27.373 kilos) measures 36x21x17 centime-

tres (14r|X8x6t inches). It is an elongated, rounded piece, with

one large flat side showing large spaces filled with olivine.

The 40-pound mass (18.181 kilos) measures 33X31x31x13 cen-

timetres (8|x8iX8i X 5i inches). It is of irregular shape, with one

large projecting point.

The 36 pound mass (16.363 kilos) measures 32 x 22 x 16 centime-

tres (8ix8ix6J inches). It is a flattened spheroid, containing

some olivine, but almost entirely iron, showing large pittings like

the 7o-pound or the 345-pound masses.

There are also about a dozen small masses weighing 12, 7, 6, 5,

8, and 1 pounds each, and a few weighing only one ounce each.

The 211 and 6 pound masses belong to the University of Minne-

sota; the 125-pound mass, to Harvard University; the 54.96-pound

mass, to the University of Kansas; the others are in the collection

of the writer.

Tlie specific gravity of the masses is very variable, and was

found to be as follows : of the 6-pound mass, 5. 17; 40-pound mass,

6.41; 71.5-pound mass, 5.33; 75-pound mass, 7.37; 345-pound

mass, about the same density as the 75 pound mass; 466-pound

mass, about tlie same density as the 71.5-pound mass.

The following analyses of the Kiowa meteorite were made by
Itfr. L. G. Eakins in the laboratory of the United States Geologi-

cal Survey:

—

Olivine.Iron.



362 SCIENCE. [Vol. XV. No. 384

metres; and deep pits, some 2 centimetres across, are observed in

spots where grains of olivine have probably dropped out. The
meteorite was largely made up of fine yellow transparent olivine,

resembling that of the famous Pallas iron, with a specific gravity

of 4.73.

Taking the specific gravity of the iron at 7.6, and that of the

olivine at 3.3, we find that the Turner mound meteorite consists

of about three parts of olivine to one of iron. Several of the Kiowa
masses have about the same constitution. For comparison, see

the analyses of the olivine and iron from the Turner mound, ' here

given, and of the Kiowa meteorite, given above.

Olfvine.

Per Cent.

SiO 40.02

FeO 14.06

MnO 0.10

MgO 45.60

99.78

Iron.

Per Cent.

Fe 89.00

Ni 10.65

Co 0.45

Ou tr

10010

When the Carroll County iron was described by the author in

the American Journal of Science (vol. xxxiii., March, 1887), it

was suggested that the pieces of the meteorite found by Professor

Putnam in the Miami movinds had probably been taken from that

FIG. 4. —TURNER MOUND METEORITE.

mass, since no other olivine meteorite had up to that time been
found in North America; while that of Carroll County contained

a large percentage of olivine, even greater than the Little Miami
specimen. Very little cutting had then been done on the Carroll

County mass; and it proved, on being cut, not to be a pallasite,

but a brahinite variety of meteorite. In the Little Miami valley

meteorite are embedded circular grains or crystals of olivine;

whereas that of Carroll County consists of a mass of olivine in

which the iron serves as a tilling between the ci'vstals. When a
section was cut from the Kiowa County material, however, there

appeared no doubt as to the identity of this fall with that of the

mass from which the ear-rings were made which were found in

the mound. In both the Kiowa County and the mound specimens
the body of the meteorite is iron, in which are embedded circular

masses or crystals of olivine. The fact that in connection with
the large Kiowa County masses a number of small portions,

weighing from half a pound to six pounds each, were found,

makes it very probable that a small mass, weighing perhaps three

or four pounds, had been conveyed by the Indians to the Ohio
valley. Probably the two ear-rings in the collection of Mr. War-
ren K. Moorehead, which were I'ecently found by him at Fort An-
cient, O., may have been made from a part of the mass weighing
767.5 grams, which is now in the Harvard University collection.

I must here express my indebtedness to Professor F. H. Snow
for information, and particularly to Professor Robert Hay for aid-

ing me in procuring many of the meteorites and assisting espe-

cially to obtain exact data by visiting the place of finds, and to

secure the illustration ; as also to Mr. L. G. Eakins for making,
and to Professor F. W. Clarke of the United States Geological Sur-

vey for his courtesy in having made in the Survey Laboratory,
the analyses of the iron and olivine of the Kiowa County meteor-
ite. George F. Kunz.

1 Kennicutt, 16th and 17th Reports of the Peabody Museum of ArchsDology,
p. 882.

LETTERS TO THE EDITOR.

*** Correspondents are requested to be as brief as possible. The writer^ s name
is in all cases required as proof of good faith,

Tlie editor will be glad to publish any queries consonant with the character
of the journal.
On request^ twenty copies of the number containing his communication will

be furnished free to any correspondent.

The International Congress of Geologists.

Will you kindly permit me to publish my correction of an er-

roneous statement on p. 461 of the last (May) number of the

American Naturalist? I fear that it will be quoted by other pe-

riodicals, to the injury of those who are quite innocent. The
statement is to the effect (1) th.t the director of the United States

Geological Survey, Major Powell, moved that the meeting of the

International Congress of Geologists appointed for Philadelphia

should be held in Washington ; and (2) that the motion was car-

ried in committee by the votes of members of the United States

Geological Survey, who were present in such numbers as to con-

stitute a working majority of the committee.

The statement is particularly unfortunate, and unjust to Major

Powell, seeing that he was not the mover of the resolution, and
that he voted against it, after speaking against it, giving his rea-

sons why he was strenuously opposed to the congress meeting in

Washington. As a member of the American committee of ar-

rangements for the congress, I was present at the meeting in

Washington at which the voting took place, and can therefore

testify to Major Powell's opposition, both then, and afterwards in

conversation. Furthermore, I take upon myself the responsibility

of the change of the meeting-place of the congress from Philadel-

phia to Washington, if such a change occurs: for I made the first

motion; namely, that the local Philadelphia sub-committee (of

which I had been made, against my protest, chairman) be dis-

charged; which motion was carried. After some discussion, the

next motion was then made (not by Major Powell), not that the

congress should meet in Washington instead of in Philadelphia,

but that the secretary of the committee should be instructed to

express the sentiment of the committee (that the congress should

meet in Washington, and not in Philadelphia) to the secretary of

the executive bureau of the congress in London, in which alone

power was vested ad interim to discuss and decide such points.

It was understood, that, if a majority of the American committee

should express such a sentiment, the bureau abroad would be

pretty sure to order the change of place of meeting. Major Pow-
ell opposed such an expression of sentiment, and urged that noth-

ing should be done by the American committee to cause such an

action abroad. I myself urged that there were reasons for my
belief that a meeting in Philadelphia would be a failure, and
gave the reasons ; and I stand ready to repeat them, in Science

or elsewhere, if called upon to do so. What I wish to say here,

however, is that Major Powell, instead of advocating the motion

and getting it passed by the assistant United States geologists

present, opposed it, and would have defeated it if he could. In

fact, it was only passed by a vote of seven to three (if I recollect

aright), all the other members of the committee abstaining from

voting either for or against it. By rule of the committee the secre-

tary was then instructed to obtain by correspondence the votes

pro or con of all absent members, as, until this be done, the

chairman of the committee. Dr. Newberry, cannot declare the

motion either carried or lost. What the bureau abroad will then

do about it, no one knows. My own hope is that the bureau will

revoke the order for an American meeting of the congress, and
appoint some European capital instead of either Philadelphia or

Washington. But, if there must be. a meeting next year in

America, I trust that the bureau will see the propriety of holding

it as usual in the capital of the country, which is also, in our

case as in Europe, the chief centre of physical science.

, J. P. Lesley.
Philadelphia, June 7.

Counting Bacteria.

I SHALL feel much obliged if observers who have had experience

with the different methods of counting bacteria in water will give

their views as to the most reliable method.

Chicago, June 8. M. D. EWELL, M.D.
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Triple Rainbo'w.

Within a few months we have been twice favored veith the

following rainbow combination. In each case it occurred just

before sunset. Two complete arcs rested on the mountains on
one side, and descended into the valley of the Rimac on the other,

while in the centre was a complete circle of smaller size. The
point of observation (A) is 6,500 feet above sea-level. To the east

are mountain-ranges rising to the Cordillera in the background.

At the times of observation there were high clouds yielding a

At a point an eighth of a mile nearer the sun, and hence far-

ther from the cloud, only the two superior arcs were visible.

Mourtf Harvard, Peru, April 86. SOLON I. BaiLEY.

gentle rain, by which undoubtedly the two ordinary arcs were
caused. At the same time, however, a low, light cloud was
drifting through the valley between A and B, and reaching

nearly to the observer.

In this cloud the circle was formed. The indistinct shadow of

the observer's head appeared at the centre (O), and the lower part

of the circle was slightly obscured by the shadow of his body.

The colors of the circle were not so brilliant as those of the arcs

above. The circle also appeared less distant; but this apparent

diflference of distance was not so marked but that at first glance

the three bows seemed to belong to the same system.

BOOK-REVIEWS.

Pictorial Africa, its Heroes, Missionaries and Martyrs. New
York, Fleming H. Revell. 4°.

Henry M. Stanley. By Arthur Montefiore. New York, Flem-
ing H. Revell. 16°. 75 cents.

These two books, both of which are by English authors, are in-

tended as popular accounts of African discovery. The first, which
is anonymous, is to a considerable extent a compilation, and gives

a summary of most of the noted discoveries in the Dark Continent

during the past hundred years, from those of Bruce and Mungo
Park down to recent times. Stanley's work is but lightly touched

upon, while that of Livingstone is described at great length, the

compiler of the book being much interested in Christian missions.

The volume contains a good deal of information about the various

regions of Africa, their inhabitants and products; yet, as we have
said, the work is popular rather than scientific, and it has the

defects as well as the merits that popular books are apt to have.

It is illustrated with a large number of engravings.

The little volume on Stanley's explorations is an abler work, and,

though intended for popular reading, gives, nevertheless, a very

good account of the various expeditions that Stanley has made,
and of their most important results. It opens with a brief history

of his early life, which shows clearly that the experiences he went
through in those days helped to train him in the habits of self-

reliance and ready resource that were afterward to be so useful to

him and to the world. His trips to Abyssinia, Persia, Coomassie,

and elsewhere are briefly noticed, and then begins the story of his

great discoveries on the Kongo and elsewhere, closing with his

arrival at Zanzibar with Emin Pacha. Mr. Montefiore's narrative

covers all the more important incidents of the various expeditions,

with special regard to their geographical and political significance,
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and conveys a good deal of information in a smaircompass. As

a popular account of Stanley's work, it is worthy of commenda-
tion.

AMONG THE PUBLISHERS.

The latest issues of the Modern Science Essayist, devoted to

popular evolution essays and lectures, are as follows: No. 25,

"Evolution of Arms and Armor," by John C. Kimball; No. 26,

"Evolution of the Mechanic Arts," by James A. Skilton; and

No. 27, "Evolution of the Wages System," by George Gunton.

— D. C. Heath & Co. will soon publish editions of three of

Moliere's comedies, — "Le TartufEe," " Le Bourgeois Gentil-

homme," and "Le Medecin Malgre Lui," edited by F. E. A.

Gasc.

— Readers of " Robert Elsmere " will be interested to find in Dr.

G. P. Fisher's "Nature and Method of Revelation," just issued by

the Scribners, a chapter devoted to the discussion of the reli-

gious views of Matthew Arnold as advocated by Mrs. Humphry
Ward in her novel.

—The interest in meteorology is on the increase in Russia, and

by the end of this year or the beginning of next the Geographical

Society proposes to start a monthly meteorological journal called

Meteorofjigeski Wjestnik. Friends of meteorology are requested

to inform the society of their intention to subscribe to it. If a

sufficient number of subscribers can be obtained, the journal will

be started. It will pay great attention not only to bibliography,

but also to reviews, and extracts from meteorological works in

Russia and abroad, and to the applications of meteorology to ag-

riculture, hygiene, etc.

— One of the popular writers in France to-day is M. Imbert de

Saint Amand. During the past few years he has written a series

of interesting biographical volumes relating to the famous women
of the French Court, which have passed through numerous French

editions, and are now being translated into English by Mr. T. S.

Perry for the Scribners. The first two volumes, entitled " The

Wife of the First Consul," and " The Happy Days of the Empress

Marie Louise," have already been published. The next volume,

" Marie Antoinette and the End of the Old Regime," will appear

at an early date, and other volumes are in preparation.

—Mr. George E. Brett, who established the New York branch

of Macmillan & Co. twenty years ago, and who successfully man-

aged it until his retirement from duty on the Ist of this month,

died at his residence in this city on Wednesday, June 11, of con-

sumption. He had been ailing for several months, but his many
friends had hoped that his well-earned rest would soon restore

him to health. The business of Macmillan & Co. in this city will

hereafter be carried on by Mr. George P. Brett, who was ap-

pointed to the management on June 1, upon his father's retire-

ment.

— Dr. Newman Smyth's new book, entitled "Personal Creeds,"

just published by the Scribners, aims to show men "how to form
a working theory of life." It appeals to the class of individuals

who, while unable to accept every thing they have been taught

in religion, would not miss the best faiths implied in right living.

—Following in the line of the large English publishers who
have opened agencies to the United States comes the announce-

ment that the Religious Tract Society of London are also about to

establish a depository in this country. Mr. Fleming H. Revell

(New York and Chicago) has been appointed sole agent for the

society, and will supply both the wholesale and retail trade from
both points. The publications of the Religious Tract Society are

by no means confined to "tracts." On the other hand, they are

among the largest publishers in Great Britain of fine illustrated

gift books, works of travel, science, healthy fiction, and popular

juveniles, as well as most valuable theological and devotional vol-

umes.

—The University of Pennsylvania has begun the publication of

a series of monographs on philosophical themes, the first of which
is entitled "On Sameness and Identity," by George S. FuUerton,

professor of philosophy in the university. He begins by calling

attention to the different senses of the word "same," and the

confusion that often flows from not attending to the distinction

between them. He then proceeds to distinguish what he believes

to be seven different meanings of the word, explaining each of

them at such length as seems to him necessary. Having thus set

forth his own views, he devotes the rest of his work to a criti-

cism of other thinkers for their ambiguous use of the term, deal-

ing with various writers from Heraclitus to the present day. For

our part, however, if we wanted examples of the confusion of

thought resulting from a misuse of the word in question, or from
want of attention to its different meanings, it is to the pages of

Mr. Fullerton's work that we should go. For instance, there is

no difference between the second and fourth cases of sameness

that he enumerates, while in the seventh case there is no same-
ness at all. The grand defect of the book is that its author has

no consistent theory of the ego and the external world. He de-

nies that we have any immediate knowledge of these things, but

whether the things themselves really exist or not is a point about

which he does not seem to have made up his mind; and in conse-

quence of this his discussion of sameness and identity is full of

mistakes and inconsistencies.

A New Method of Treating Disease.

HOSPITAL REMEDIES.

What are they ? There is a new departure in

the treatment of disease. It. consists in the

collection of the specifics used by noted special-

ists of Europe and America, and bringing them
within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indigestion, stomach and liver troubles only,

was obtained and prepared. The treatment of

other physicians celebrated for curing catarrh

was procured, and so on till these incomparable

cures now include disease of the lungs, kidneys,

female weakness, rheumatism and nervous de-

bihty.

This new method of "one remedy for one
disease " must appeal to the common sense of

all sufferers, many of whom have experienced
the ill effects, and thoroughly realize the ab-
surdity of the claims of Patent Medicines which
are guaranteed to cure every ill out of a single

bottle, and the use of which, as statistics prove,

Aas ruined more stomachs than alcohol. A cir-

cular describing these new remedies is sent free

on receipt of stamp to pay postage by Hospital
Remedy Company, Toronto, Canada, sole pro-
prietors.
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VOCAL PHYSIOLOGY.
For use in Colleges and Normal Schools. Price 50 cents.
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CALENDAR OF SOCIETIES.

New York Academy of Sciences.

June 9.—George F. Kunz, The Pulaski

County (Virginia) and the Butte (Montana)

Meteoric Irons.

Appalachian Mountain Club, Boston.

June 11.—F. O. Carpenter, The Appa-

lachian Mountain System in North Caro-

lina; F. H. Chapin, The San Juan Moun-
tains, South-western Colorado; the presi-

dent spoke concerning the meeting held

May 34, for the preservation of natural

scenery and historical sites in Massachusetts.

Engineers' Club, St. Louis.

June 4.—Col. Meier, president of the

committee on Eads' monument, announced

the formation of the Eads Monument Asso-

ciation; Professor Nipher called attention

to the fact that rainfall in the State of

Missouri was almost exactly equivalent to

the river-discharge at St. Louis.

CATARRH
Catarrlial Deafness—Hay Fever.

Sufferers are not generally aware that these

diseases are contagious, or that they are due to

the presence of living parasites in the lining

membrane of the nose and eustachian tubes.

Microscopic research, however, has proved this

to be a fact, and the result of this discovery is

that a simple remedy has been formulated where-

by catarrh, catarrhal deafness and hay fever are

permanently cured in from one to three simple
applications made at home by the patient once
in two weeks.

N.B.—This treatment is not a snuff or an
ointment ; both have been discarded by repu-

table physicians as injurious. A pamphlet ex-

plaining this nevy treatment is sent free on
receipt of stamp to pay postage, by A. H. Dix-

on & Son. 337 and 339 West King Street.

Toronto, Canada.

—

Christian Advocate.

Sufferers from Catarrhal troubles should care-

fully read the above.

A TEMPORARY BINDER
for Science is now ready, and will be mailed

postpaid on receipt of 75 cents.

This binder is strong, durable and

elegant, has gilt side-title, and allows

the opening of the pages perfectly

flat. Any number can be taken out

or replaced without disturbing the

others, and the papers are not muti-

lated for subsequent permanent bind-

ing. Filed in this binder, Science is

always convenient for reference.

N. D. C. HODGES,
47 Lafayette Place, N. Y.

GEMS AND PRECIOUS STONES OF
NORTH AMERICA:

A popular description of their occurrence, value,
history, archfeology, and of the collections in
which they esist; also a chapter on pearls, and on
remarkable foreign gems owned in the United
States. By George Frederick Kunz. Illustrated
with eight colored plates and numerous engrav-
ings. Price, SIO.

Mr. Kunz, who is well known as an authority upon
the subject of gem stones, and who is the expert for
Tiffany & Co.. possesses peculiar facilities for the
preparation of a work of tnis kind.

,. Sent postpaid on receipt of price.

IV. D« C. HODGSS, 47 liafayette Fl., N. ¥.

SCIENCE.
JUST OUT.

Speech Reading and Articulation

Teaching,

By A, MELVILLE BELL.

Price, 35 Cents.

Practical Instructions in the Art of Reading
Speech from the Mouth ; and in the Art of

Teaching- Articulation to the Deaf.
[This Work—written at the suggestion of Miss

Sarah Fuller, Principal of the Horace Mann School
for the Deaf, Boston, Mass.—is, so far as known, the
first Treatise published on "Speech Reading."]

From Principals ofInstitutions for the JOeaf.

, clearness and free-" Admirable in its

dom from technicality."
'* The simplicity and perfection of this little book.

" Full of exact and helpful observations."
" A very interesting and valuable work."
" The rules are clearly given and will be of great

utility."
" Every articulation teacher should study it."

"A model of clearness and simplicity, without
having any of the puzzling symbols that trouble the
common mind. . . . The exercises given in speech-
reading from the lips are especially interesting, and
of great importance for the student of phonetics."
— Modern Language Notes.

\" The above work may be obtained, by
order, through any bookseller, or post-free

on receipt of price, from

N. D. C. HODGES,
47 Lafayette Place, New York.

ANY OF
Prof. A. MELVILLE BELL'S WORKS

—ON—

Elocution — Visible Speech —
Principles of Speech—Faults

of Speech—Phonetics—Line

Writing — World - English,

etc.,

SUPPLIED BY

N. D. C. HODGES,
47 Lafayette Place, N.Y

CHEMICAL BOOKS FOR SALE.

Analyst, London (1887-89, July and November
of 1888 missing) 1.80

Sugar Cane, Manchester (1881-83, 1885-86, also
numbers of 1884, 1887, and 1888) 2.40

Zeitschrift Eubenzuckerindustrie Stammer
(1885-86, part of 1887) 1.20

Zeitschrift Rubenzuckerindustrie Schublers
(Vols, xlv.-xvii. inclusive), complete. 2.40

Any of the above will be sent postpaid on receipt
of price.

SCIENCE BOOK AGENCY,
47 Lafayette Place, New York.

RUPTURE
cured in stipulated time.

NO DELAY FROM WORK. NO OPERATION.
Call or send stamp for circular and reference of those

cured. We have on hand over 300 styles of trusses, from
$1 up, and suspensories of all kinds. Orders filled by
mail or express to any part of the United States.

C. A. M. BURNHAM, M.D.,
1^8 Clinton Place, New York.

Readers of Science
Corresponding- or vi'st'tzng with Adver-

tisers, will confer a great favor by mention-

ing this paper.

Wants,

A ny persQ7i seeking a position /or which he is quali-
fied by his scientific atiaininen^s^ or anyperson seeking
so77ie one to fill a position 0/ this character^ be it that
ofia teacher ofiscience^ che?nist^ draughtsman,, or what
not, iJiay have the ' Want'' inserted tinder this head
FREE OF COST, if he satisfies the publisher 0/ the suit-
able character 0/ his application. Anyperson seeking
in/orntation on any scientific question^ the address 0/
any scientific man, or who can in any way use this col-
umn for a Purpose consonant ivith the nature ofi the
paper,, is cordially invited to do so.

A YOUNG MAN, graduate from an American Col-
lege, who has studied a year in Germany, and

is now studying in Paris, would like professorship in
chemistry." References from some of the best chem-
ists. Address CHARLES E. LINEBARGER, Post-
Restante, Paris, France.

WANTED.—An opportunity to study qualitative
analysis in or near New York City during the

summer. W. J. L., 130 Spring st., Sing Sing, N.Y.

WANTED.—At the Bryant Summer School. Ros
lyn, L. I., a Professor to teach the botany and

zoology of the sea, marine life, etc., etc. July 8-
Sept. b. Also, a six months'' term beginning now.
Other papers please copy. E. HINDS, A.M., Prin-
cipal.

ARCHITECTURAL DRAUGHTSMAN, of four
years'' practical experience, wants employment

during the four months' summer vacation of the
Mass. Institute of Technology. Best of references,
including former employer. Address I. M. BAR-
ROWS, 50 Union Park, Boston, Mass.

AN OHIO STATE UNIVERSITY graduate de-
sires a position for next year as laboratory

assistant or instructor in chemistry and physics.
Three years' special preparation for such work.
Twoyears^ experience in teaching. References as to
character and scholarship. Address C. S. ARNOLD,
O. S. U., Columbus, O.

WANTED.-At the BRYANT SUMMER SCHOOL,
Roslyn, L. I., THREE professors to teach Sci-

ences, Languages. Mathematics, etc. July 8-Sept. 8.

Also, a six months' terra beginning now. Other
papers please copy. E. HINDS, A.M., Principal.

A GRADUATE of Princeton, for several years
university student and Fellow in Biology, de-

sires a position either to teach biology or as assist-
ant in a biological laboratory. Would prefer the
latter and be satisfied with a moderate salary if the
position afforded time forthe prosecution of original
research. Address, O. S., BOX 86, Princeton, N. J.

THE ADVERTISER—A Third Year Student in
Honor Sciences at Toronto University, is willing

to take position as Science-Teacher or Tutor untu
next October. Entihusiastic and practical instructor
in Biology, Chemistry, Physics, Mineralogy and
Geology. Latin and Greek and other branches ad-
ditional if required. ' Young, good family Refer-
ences as to character and ability. CHEMIA, UNIV.
COLL., TORONTO.

WANTED—Information concerning the produc-
tion of Mushrooms in caves and other places.

Address M. H. CRUMP, care Ky. Geological Survey,
Frankfort, Ky.

ASSAYER.—Wanted position as above, has had
three years'" practical experience in a London

firm of assayers to the Bank of England, Royal Mint,
etc., etc. T'horough knowledge of bullion assaying,
and of gold, silver and lead ores. I. FRED. JOHN-
SON, Northgate Brewery, Canterbury England.

Exchanges.

[Free of charge to all, if ofsatisfactory character.
Address N. D. C. Hodges, 47 Lafayette Place, New
York.l

Wanted.—To exchange land and fre>h-water mollusca,
(principally Helices Achatinellae, ClausiHae and Lim-
naeae,)for those not in my collection. Lists exchanged.
Address E. H. White, Box 200, Astoria, Or.

To exchange for other books: Meek's Invertebrate
Paleontologv, Cope's Cretace us Vertebrata, Leidy's
Extinct Vertebrate Fauna, Lesquereux Cretaceous Flora.

All being volumes of the Hayden Final Reports. Ad-
dress, giving lists, T. N. Glover, Suffern, N. Y.

Meteorites.— Mr. George F. Kunz, n to 15 Union
Square. New York, or Hoboken. N. J., will buy or give
in exchange for whole or parts of meteorites. Whole
ones, undescribed ones, and entire falls especially de-
sired.

Wanted—To furnish roots of Dodecatheon Meadia,
Sarracenia purpurea^ and other wild flowers, native of
Southern Wisconsin, in quantities. D. E. Willard, Cu-
rator of Museum, Albion Academy, Albion, Wis.

For Exchange—Fourteen volumes Encyclopedia Brit-

annica (Stoddard's ninth edition), bound in leather—part
in original wrappers, all as new—can arrange to furnish
volumes required to complete set, and six volumes
" American Naturalist " in numbers. Want small screw-
cutting foot lathe and testing galvanometer and rheostat.

For particulars address A. B. Campbell, McKean Co.,
Bradford, Pa.
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Fact and Theory Papers

THE SUPPRESSION OF CONSUMPTION.

By Godfrey W. Hambleton, M.D. 12^. 40c.

"The inestimable importance of the subject, the
eminence of the author and the novelty of his work
all combine to render the little treatise worthy of
special consideration. . . . We heartily com-
mend Dr. Hambleton's booklet and wish there were
more such works."—Editorial, Boston Daily Adver-
tiser.

THE SOCIETY AND THE "FAD."

By Appleton Morgan, Esq. 12°. 30 cents.

In this book Mr. Morgan, who is president of the
New York Shakespeare Society, sets forth what he
believes to be the true function of a Shakespeare
Society, which in many respects he makes essen-

tially scientific.

Ready June 7.

PROTOPLASM AND LIFE.

By C. F. Cox. 13''. 75 cents.

The author of this book was for some years presi-

dent of the New YorTc Microscopical Society, and in

this volume he sets forth his views on the spontane-
ous generation theory and its relation to the general
theory of evolution, and on protoplasm and the cell

doctrine.

Ready July 5.

THE CHEROKEES INPRE-COLUMBIAN TIMES

By Cyrus Thomas. 13°. §1.

Dr. Thomas in this work will reverse the v
'

method of dealing with prehistoric subjects ; t W^^
to say, he will commence with the earliest rei

history of the tribe as a basis, and trace the eti*^,

back step by step by the light of the mounds, tradi-

tions, and other evidence, as far as possible. He
has already presented to the public some reasons
for believing the Cherokees were mound-builders,
but additional evidence bearing on the subject has
been obtained. A more careful study of the Dela-

ware tradition respecting the Tallegwi satisfies him
that we have in the Bark Record (fWalam Olum)
itself proof that they were Cherokees. He thinks
the mounds enable us to trace back their line of

migration even beyond their residence in Ohio to

the western bank of the Mississippi. The object is

therefore threefold: 1. An illustration of the re-

verse method of dealing with prehistoric subjects
;

2. Incidental proof that some of the Indians were
mound-builders ; 3. A study of a single tribe in the
light of the mound testimony. This work will be an
important contribution to the literature of the Co-
lumbian discovery which will doubtless appear
during the coming two years.

Ready at an early date.

THE TOMADO.
By H. A. Hazen, 12*^. SI.

Professor Hazen is one of the prominent meteor-
ologists connected with the United States Signal

Office. In this work he reviews our present infor-

mation as to tornadoes, severely criticising some of

the opinions held in regard to them up to this time.

No one has given a more careful study to these de-

structive storms than has Professor Hazen, and his

book will prove a decided contribution to the
world's knowledge.

In Preparation.

Foods and Food Adulterants.

By Edgar Richards, Ex-president National Chem-
ical Society.

Color in Nature.

By G. Brown Goode and others.
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THE CHEROKEES IN PRE-COLUMBIAN TIMES.

IV.

Having traced back the tribe by the mound evidence thus

far along the traditional line of migration with strong prob-

ability of being correct, we are prepared to take another

backward step. As will be observed by the careful reader,

reliance has been placed in this investigation upon what ap-

pear to be indications of peculiar customs. Connection with

the group of which tbe great Grave Creek tumulus forms a

prominent feature seems to be established, thus verifying the

ancient "oration," or tradition, of which Haywood speaks.

Allusion has also been made to the similarity, in some re-

'spects, of tbe works of the Kanawha group to those of Ohio,

but there is more to be added on this point. Not only does

it appear that it was a custom in both these sections to en-

close the bodies of the dead in bark, to bury in wooden

vaults, and to form at the bottom of mounds basin-shaped

clay masses which have received the name "altars," but

also to arrange wooden vaults the same way in the tumuli,

and to build other structures similar to each other in form.

In confirmation of the statement in reference to the

wooden vaults, attention is called to the description by Mr.

H. L. Reynolds, in a recent bulletin of tbe Bureau of Eth-

nology, of a mound he explored in Paint Creek valley, Ohio.

This is tbe "square truncated mound" shown on No. 1. Plate

XXI., "Ancient Monuments," which, by its close proximity

to the combined square and circular enclosures known as the

"Baiim Works," is supposed to bear some intimate relation

thereto.

As the description has been published, it is only necessary

here to allude to such portions as bave a bearing on the

question before us.

At the time it was measured by Messrs. Squier and Davis

it was a hundred and twenty-five feet iti diameter, andiifteen

feet in height. Since then its annual disturbance by plough

and freshet has reduced the height to twelve feet, and in-

creased the diameter to a hundred and forty. The same

agencies have likewise destroyed its pyramidal form, so that

now it resembles an upturned basin. It was composed, for

the most part, of clay mottled with black loam, and in some

places with patches of a grayish, plagtic lime. The promi-

nent feature is the evidence that two large wooden vaults,

or structures of some kind, had been built here, one above

the other, as in one of the Kanawha moiinds heietofore de-

scribed. Both of these structures had been built of upright

posts, five inches in diameter and ten inches apart, forming

a regular circle tiiirty six feet in diameter. The lower circle

consisted of a single series, but the upper of two, eighteen

inches apart, the outer series standing directly over the posts

of the lower structure.

Separating the two structures was what the explorer terms

"a thin, sagging streak of burnt clay," but which reminds

us strongly of the basin-shaped clay beds found in the

mounds of East Tennessee and Kanawha valley. Here and

there upou its surface were traces of black wood-ashes and a

small quantity of white bone-ashes. Horizontal timber

moulds, smaller in size than the posts, filled, in places, with

charcoal, could be seen distinctly lying against the inside of

each line of posts. These appear to have been cross-beams

or stays used for bracing-purposes. On the east side there

was a break in each circle, of thi-ee feet two inches, in which

there were no post-moulds. Within each circle, at different

depths, and placed without any apparent regularity, were

several skeletons Lying on the natural surface of the

ground, running from the base of the lower series of posts

toward the centre of the circle, were the remains of logs

about eight inches in diameter. Directly over these timbers

was a horizontal layer of decayed and burnt wood or bark,

averaging half an inch thick. Notice should also be taken

of the fact that this mound is on the lower level near the

creek,—in fact, is one step or terrace below the bridge land-

ing,—and is almost yearly surrounded by water from the

overflow.

It is true that this mound shows some indication of being

comparatively recent: in fact, Mr. Reynolds found in it a

small piece of bone which he thought had been shaped with

a steel knife. This supposition, if accepted, would seem to

be incompatible with the theory that attributes works of this

type to the Cherokees. We give the data, however, as they

are, and will present our explanation further on.

We observe in this mound the somewhat unusual arrange-

ment of one wooden structure above another, seen elsewhere

only in the Kanawha and Grave Creek groups; we also no-

tice that in each oase the walls of these structures are formed

by standing the timbers upright. There is, however, one

particular worthy of note, in which those of the Ohio mound
differ from the others ; to wit, the much larger size of the

former, suggesting the possibility that they were council-

houses, and not vaults. But should this conclusion be

adopted, we find parallels in tbe customs of the Cherokees

and mound-builders of the Cherokee district.

Mr. Lucien Carr of Cambridge, Mass., explored a mound
in Lee County, Va., in which were found indicationsof alarge

circular or oval wooden structure. From his description, as

given in the "Tenth Annual Report of the Peabody Mu:

seum," we take the following extracts:

—

"The mound in question, a truncated oval in shape.
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stands alone on a gentle slope; and, having been in cultiva-

tion for many years, the wear and tear of the plough and

the gradual weathering-away of the summit made it impos-

sible to get at its exact measurements. A careful examina-

tion, however, showed it to be about three hundred feet in

circumference at the base, and nineteen feet in height. . . .

On the top was a level space, oval in shape, the diameters

being respectively about fifteen and forty feet. At a dis-

tance of eight or ten feet from the brow of the mound, on

the slope, there were found buried in the earth the decaying

stumps of a series of cedar-posts, which, I was informed by

Mr. Ely, at one time completely encircled it. He also told

me that at every ploughing he struck more or less of these

posts, and, on digging for them, some six or seven were

found at different places, and in such order as showed that

they had been placed in the earth at regular intervals and

according to a definite plan. On the top, in the line of the

greatest diameter, and near the centre of the mound, another

and larger post or column, also of cedar, was found. . . .

The location and regularity of these posts, and their position

with reference to the central column, would seem to show

that the summit of the mound at one time had been occu-

pied by some sort of a building, possibly a rotunda or coun-

cil-chamber, as the ground plan answers to the description

of one which Bartram found in the town of Cowe on the

' Tanase ' River among the Cherokees, the very people who

formerly held all this section of country.''

In the mound, and within the circle of posts, several

skeletons were found placed irregularly and at diS'erent

depths, as in the case of the mound opened by Mr. Reynolds.

Mr. Carr further remarks that "there were found scattered

about everywhere, throughout the whole of the upper half

of the excavation, in different places and at various depths,

beds of ashes, burnt earth, and charcoal,—usually cedar or

chestnut,—sometimes one above and overlapping the other,

with an intervening stratum of earth of greater or less

thickness."

This is an important and interesting fact in camparing

the works of the different sections alluded to.

Indications of similar structures were found in some three

or four mounds explored by the bureau assistants in East

Tennessee. In one case the series of posts was found at

considerable depth, showing that earth had been added sub-

sequent to its erection.

Adair says that "every town has a large edifice which

with propriety may be called the mountain house in com-

parison of those already described. But the only difference

between it and the winter house or stove is in its dimensions

and application. It is usually built on the top of a hill, and

in that separate and imperial state-house the old beloved men
and head warriors meet on material business, or to divert

themselves and feast and dance with the rest of the

people."

The winter houses referred to were, according to his state-

ment, made as follows: a sufficient number of strong,

forked posts were fixed deep in the ground " at a propor-

tional distance, in a circular form, all of an equal height,

about five or six feet above the surface of the ground ; above

these they tie large pieces of the heart of white oak. . . .

In the middle of the fabric they fix very deep in the ground

four large pine posts in a quadrangular form."

According to Mr. Mooney,—who has furnished the writer

with some particulars on the subject in addition to what are

found in his paper heretofore mentioned,—on account of the

sanctity attached to the location in the minds of the people,

a new town-house was usually built upon the site of the old

one. The Cherokee town-houses were necessarily located in

the immediate vicinity of a stream, and where there was
about it a level area. The reasons for this were (1) that the

dances were held around and about these public houses, fre-

quently beginning inside, and ending on the level area

around them; and (2) ceremonial bathing formed an im-

portant part of the proceedings connected with their sacred

dances, such as the green-corn dance and the' medicine

dance, where the whole body of the performers came out of

the town-house to the water, and, after certain ablutions,

returned thereto. It was necessary, therefore, that the

building should be near a stream. As the level areas in

their narrow mountain valleys are often overflowed, it is

quite probable that in order to place these sacred houses

above the floods, they were, as stated in tradition, located on

artificial mounds. " Moreover," adds Mr. Mooney, " the

town-house was the depository of numerous ceremonial ob-

jects which could not readily be removed in a sudden emer-

gency. And, as it is said traditionally that a sacred fire

was kept burning on a peculiar hearth excavated in the cen-

tre of the earthen floor, this could not be removed from the

hearth-place, and hence some provision for its protection was

necessary."

Whatever may be the opinion entertained in regard to the

relation of the mound-builders of the different sections to

each other, or be thought of Mr. Mooney's suggestions, it

must be admitted that the above statement gives a satisfac-

tory reason for placing the pyramidal mound of the Baum
Works, Ohio, on the lower level near the creek, rather than

on the higher level occupied by the square and circle.

In confirmation of Mr. Mooney's statement, we find the

following in Adair's " History." Speaking of the Chero-

kees, he says, " Their towns are always close to some river

or creek, as there the land is commonly very level and fer-

tile, on account of the frequent washings off the mountains,

and the moisture it receives from the waters that run

through their fields. And such a situation enables them to

perform the ablutions connected with their religious worship."

Another respect in which the Kanawha works resemble

those of Ohio is the presence among them of enclosures, some

of which are approximately true circles. There is also

among the former a true " hill-fort," located on the top of a

bold and partially isolated headland, overlooking the valley

for some miles up and down the river.

We have now, as before stated, travelled back along the

path of migration to the Ohio region, the mound testimony

agreeing substantially at every step with the traditions. As

we now enter a well-known field which has been somewhat

thoroughly cultivated by archaeologists, and which is con-

sidered, in the minds of many antiquarians, sacred ground,

we are aware that we must move with cautious steps, as any

attempt to bring forward a new theory in regard to the

ancient works of this region is attended with more than ordi-

nary risk. It will therefore be appropriate to introduce at

this point some general considerations which have a bearing

on the questions at issue.
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One result of the more recent explorations and study of

the ancient works of the mound region is the conviction that

the mound-builders were divided into numerous tribes,

though belonging substantially to the same culture state,

which was of a lower grade than that attained by the people

of Mexico and Central America, and apparently somewhat

less advanced than that of the Pueblo tribes of New Mexico

and Arizona. However, there are no data to justify the be-

lief that they pertained to different "races," using this term

in its broad and legitimate sense. This assertion will, of

course, be questioned by some of our archaeologists who base

their conclusions in reference to this subject on the forms of

the skulls. Without entering into a discussion of this ques-

tion, which would draw too heavily on our space, and is not

appropriate at this point, it may be asserted, with the assur-

ance of being sustained by the facts, that the study of the

forms of mound-builders' skulls has not been productive of

any satisfactory results bearing upon the question of races

or nationality. This is shown by the remarks of Mr. Lucien

Carr, in his paper on the "Crania from Stone Graves in

Tennessee," published in the "Eleventh Annual Report of

the Peabody Museum:"

—

''Names, however, are of but little import: the one cen-

tral fact is to be found in the presence in these graves of

skulls, which, after excluding those tabulated as distorted or

much flattened, are shown by their measurements to belong

to the two extremes of classification, and which cannot be

brought into the same group without doing violence to all

ideas of craniology. If the terms 'dolichoeephalism' and

'brachycephalism' mean any thing, then these two forms of

skulls are to be found here, and there is no method of meas-

urement sufficiently elastic to include them both under one

head. This fact is by no means new or novel, though it has

not been many years since Dr. Morton and anthropologists

of his school stoutly maintained the uniform brachycephalic

type of crania among all the American aborigines except the

Eskimo. Of late years, however, the contrary opinion, so

ably advocated by Dr. D. Wilson, has been steadily gaining

ground, and to-day there is little hazard in saying that it is

generally received. But the evidence furnished by this col-

lection seems to lead still farther; and we are required not

only to admit the existence of different forms of skulls, as

there well might be in different tribes, but also to conclude

that they are to be found among the same people or peoples

living under the same tribal organization, much after the

fashion in which they are to-day known to exist among the

composite peoples of our great commercial cities. This is

hardly in accord with the opinion generally held as to the

purity of race in prehistoric times; but it seems impossible

to avoid the conclusion, if it be admitted that the fact that

these skulls were found buried together indiscriminately in

the same style or set of graves in the same mound, and so

far as we can judge at or near the same time,' is any proof

that they belonged to people of the same tribe and race."

It will be seen from this conclusion of one best qualified

to express an opinion on this subject, that a classification of

. the mound-builders upon the forms of the skulls is not only

unsatisfactory, but is misleading and valueless. That the

people found inhabiting the continent at the time of the Co-

lumbian discovery may have been, and probably were, de-

rived from different races, is not denied. Possibly the

mound-builders of the section herein designated the "mound
region" may have been derived from different races; but, if

so, this cannot be determined by the crania found in the

mounds of the Mississippi valley. Indications of tribal pe-

culiarities, of variations in local customs depending on en-

vironment, and perhaps traces even of customs peculiar to

certain stocks or families, are observed in the ancient works

of the region indicated, but nothing whatever to suggest

different races. This is a bold and venturous statement to

make, in view of what has been published on this subject;

nevertheless the writer feels justified in making it, and be-

lieves that the data, when thoroughly studied, will sustain

him.

The evidence of division into tribes is found in the nu-

merous indications of intertribal warfare, such as the works

of defence of various kinds met with in different sections.

For instance, there are the hill-forts of Ohio, of which Fort

Ancient is a well known example. No one has ever doubted

that these were constructed for defence. Nor is it likely the

other enclosures, such as the circles, squares, and octagons,

would have been ascribed to any other object but for the

introduction of the theory of a semi-civilized, mound-build-

ing race, with its priesthood and religious ceremonies. As-

sume that the authors were the ancestors of the Indian tribes

found inhabiting the coiintry, and the idea of this overpow-

ering religious influence vanishes at once. The enclosures

of New York, Michigan, Kentucky, Tennessee, south eastern

Missouri, and the Gulf States, are admitted to be defensive

works. In addition to these, there are in many places de-

fensive walls and embankments across projecting spurs, jie-

ninsulas, and river bends. Village sites are also often found

in positions which could have been selected for no conceiva-

ble reason except that they might be easily defended against

attack.

The only reasonable explanation of these facts, and of the

evidences of different customs found in the mounds, is that

the mound-builders consisted of different tribes. Even in

the comparatively limited area of Ohio are found abundant

evidences of the presence of different tribes, and of succes-

sive occupation by different peoples. The same thing is true

also of the areas embraced iu eastern Iowa, Wisconsin, Illi-

nois, Indiana, and Kentucky ; but, on the other hand, wes-

tern New York, a strip along the lake border of Ohio, and

the Cherokee region of East Tennessee and western North

Carolina, appear to be exceptions to this rule.

As the connection indicated between the works of the

Kanawha valley and those of Ohio relates primarily to the

sepulchral and so-called " sacrificial mounds," and second-

arily to the geometric enclosures of the type found in the

Scioto valley, attention is called to the latter.

Forty yeai-s ago, Messrs. Squier aad Davis, while admit-

ting that some of the enclosures of this State were built for

defence, advanced the theory that a large number of the

earth-works were designed for sacred or religious purposes,

and places for performiug superstitious rites,—a view which

has generally been adopted by subsequent writers. That

this theory was based upon a preconceived notion held by

these authors, is appai'ent from the following statement in

" Ancient Monuments: " "We have reason to believe that

the religious system of the mound-builders, like that of the

Aztecs, exercised among them a great, if not a controlling,
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influence. Their government may have been, for aught we

know, a government of the priesthood,—one in which the

priestly and civil functions were jointly exercised, and one

suflBciently powerful to have secured in the Mississippi val-

ley, as it did in Mexico, the erection of many of those vast

monuments which for ages will continue to challenge the

wonder of men."

Dr. Daniel Wilson not only takes the same view in his

'' Prehistoric Man," but expands and emphasizes it. He
even goes so far as to assert that the earth-woi'ks of the

Iroquois present, in some respects, a greater contrast to

those of the mound-builders (of Ohio) than the latter do to

the elaborate architecture of Mexico and Yucatan. "They
form groups," he continues, "of symmetrical enclosures,

square, circular, elliptical, and octagonal, with long connect-

ing avenues suggesting comparisons with the British Ave-

bury, or the Hebridean Callernish ; with the Breton Carnac,

or even with the temples and sphinx avenues of the Egyp-

tian Karnak and Luxor."

If we lay aside all preconceived notions of a highly cul-

tured race of mound-builders with a priestly hierarchy, and

study these remains in the light of such data as we possess,

instead of looking at them through the halo of a finely

wrought theory, the inappropriateness of such comparisons

becomes apparent. What shall we say of the attempt to

compare the dirt walls of these groups of combined circles

and squares with the great temple of Karnak, termed by

Fergusson " the noblest effort of architectural magnificence

ever produced by the hand of man "? of likening the simple

earthen parallels, thrown up perhaps with wooden spades,

to the avenue of crio sphinxes, and the magnificent, columned

hall of the Egyptian temple ? In what respect do these

earth-works of the mound-builders resemble the palace at

Palenque, or Casa del Gobernador and House of the Nuns at

Uxmal? It is only necessary to put the question: the reply

is self-evident. Yet the writer just quoted, who may be

taken as the leading representative of the school to which he

belongs, sees, in some respects, less contrast between these

two classes of structures than between the earth- works of the

Iroquois and those of the mound- builders of Ohio.

Omitting, perhaps, a dozen geometrical works, the enclos-

ures of Ohio, New York, and other sections, are admitted

to be for defensive purposes, and are of a character conform-

able to savage life. And in reply to Dr. Wilson it may be

truly affirmed, that if we compare the larger work on Plate

XIX. of " Ancient Monuments "—which is in the immediate

vicinity of the celebrated " Mound City," Ross County, O.

—

with that on Plate II. of Squier's "Aboriginal Monuments
of New York," the similarity is so marked (except in size)

that one might be substituted for the other without bringing

into, or omitting from, the former group any important char-

acter. Yet here is what was considered by the authors of

" Ancient Monuments " pre-eminently the sacred or religious

city of the Ohio mound-builders; and, what is worthy of

mention, the accompanying enclosure, so like that of New
York, has a central mound, which was examined by Messrs.

Squier and Davis, and pronounced by them " clearly a place

of sacrifice."

A number of such general resemblances between the

works of the two sections could be pointed out
;
yet it is ad-

milted that the two classes of remains bear evidence of being

the works of differe^jt tribes, but not of different races, or of

peoples in such widely different culture states as to justify

Dr. Wilson's extravagant statement.

The complicated group, consisting of circles, a square, octa-

gon, and parallels at Newark, is unquestionably the most noted,

as well as the most extensive, of its class in the mound section.

As these cover an area estimated at two miles square, what,

it may well be asked, must be the estimate of the size and

population of the village that required such an extensive

system of works devoted to religious services and supersti-

tious rites ? The great circle at Avebury, England, the most

extensive of the so-called druidical structures of Europe,

embraces only about thirty-six acres; while here is an octa-

gon enclosing fifty acres, one circle including twenty,

another thirty, and a square embracing twenty acres. The

race-track, buildings, and other appurtenances of the Fair

Association of a county containing probably a hundred

thousand inhabitants are enclosed in a single one of these

circles. If these were but places where games were held

and religious ceremonies performed, where are we to find

the indications of the immense village that required such

vast amphitheatres ?

It is remarkably strange that the mound-builders of cen-

tral and southern Ohio alone, of all the ancient peoples of

the mound region, should erect such extensive structures

devoted to religious observances; that here alone the priestly

influence should have been sufficiently powerful to produce

such results. How is the development of this sacerdotal

element in this limited area to be accounted for?

It is true that a few of these enclosures are remarkably

correct geometrical figures, and present a puzzling question

to the archasologist; but the usual explanation, that the

authors were a people in a much higher state of culture

than the Indians, serves but to increase the difficulty. On
the one hand, it is only necessary to suppose that they were

built for defence, and that the Indians of a certain tribe and

era had leai'ned the art of laying off correctly circles of

large size, and the problem is solved. But, on the other

hand, the supposition of a highly cultured race, capable of

forming these figures by means not within the reach or capa-

city of the more advanced Indians, introduces a host of still

more troublesome questions. That the ancient works of the

Southern States and of New York are to be ascribed to the

Indians, is too clearly established by historical and other

evidence to be longer denied ; and it is even admitted, that

associated with the prehistoric monuments of the valleys of

the Muskingum, the Scioto, Brush Creek, the Little Miami
and Big Miami, are mounds and works of later times, some
of which were made by the historic tribes or their immediate

ancestors. Notwithstanding this supposition of a much
earlier occupation by a veritable mound-building people of

advanced culture, there are works here ascribed to this peo-

ple which present no indications of greater age than some
of those attributed to Indians. How is this to be accounted

for on the latter theory?

The fact, well known to all archaeologists, that minor

works of art are found in these typical monuments of the same

character as those obtained from mounds attributable to the

Indians, presents another question difficult to answer on

this theory. The "Monitor" pipe, or pipe with broad base

running out in front and behind the bowl, is considered
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typical of the people who built the "sacrificial mounds" and

"sacred enclosures" of Ohio; yet, according to Adair, the

Cherokees made pipes of precisely this pattern, as he says

"the fore part of each commonly runs out with a sharp

peak, two or thrae fingers bror.d and a quarter of an inch

thick, on both sides of theborl -jgthwise; they cut several

pictures with a great deal of _
" and labour." This seems

Bot only to connect the buildeis of these typical Ohio works

with the Indians, thus presenting a difficult problem for the

advocates of the above theory to solve, but forms another

strong link in the chain of Cherokee history we are trying

to follow. There are other difficulties in the way of this

hypothesis which our limited space will not permit us to

present. There are other questions, however, relating to

these enclosures, which require notice here, as they have

some bearing on the theory advanced in this paper, and

must affect to some extent the conclusions reached.

This is probably implied in the Walam-Olum, where it is

stated that "the Talega towns were too strong."

If the enclosures are defensive works, tbey present noth-

ing incompatible with the theory herein advanced, but

rather tend to confirm it. Even supposing they were in-

tended for sacred or superstitious uses, they must have been

constructed for the purpose of defending the gathered as-

semblies from sudden attack by enemies. Take, for exam-

ple, the Baum Works shown in Fig. 1, Plate XTX., of the

"Ancient Monuments," and copied in our Fig. 9. For
what purpose were the walls built, except for defence? Is

it to be supposed that they were intended solely as sitting-

places for the spectators? Those around the square alone

would have seated eight or ten thousand persons, and the

wall of the circle as many more; yet the remains present no

indications of an extensive village. We may also ask, with

good reason, why one enclosure was square and the other

s irajtrated

VaghoTe ,^^
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It is believed that the evidence presented will be accepted

as sufficient to j ustify the supposition that the Tallegwi of

tradition must be identified with the Cherokees, and that

they formerly lived in the Ohio valley. Having shown that

the people of this tribe built mounds in their historic seat,

and were in all probability the authors of the Kanawha and

Grave Creek works, it is reasonable to conclude that they

buDt mounds and constructed other works during their resi-

dence in Ohio. If this be admitted, their identification with

the Tallegwi would indicate that, during their long contest

with the Delawares and Huron-Iroquois, they built defen-

sive works, as it is stated in Heckewelder's version of the

tradition, that "the enemy [the Tallegwi] fortified their

large towns and erected fortifications, especially on large

rivers and near lakes, where they were successively at-

tacked, and sometimes by the allies" (the Delawares and

Iroquois). Although it is to be presumed that this is some-

what colored to conform to the interpretation of the narra-

tor or author, there can be little doubt that the Tallegwi

erected defensive structures in or-^^r to resist their enemies.

circular, when the builders must have known that the latter

afforded the better chance of observing the ceremonies. Are

we to assume that different enclosures were made for the

different kinds of rites and games? The only reasonable

conclusion, even under the supposition that these were

"tabooed" or sacred places, is, that the walls were built for

defence, and, as Atwood judged from his discoveries, were

stockaded. But this brings up the inquiry, "Why were the

sacred grounds enclosed, while the village remained without

defensive walls?"

Although it is not probable that all the mystery connected

with these structures will be explained away, yet the sup-

position that they were defensive works of people in the

same culture grade as the Indians simplifies the problem,

and enables us to present at least a partial explanation which

is consistent with other data susceptible of interpretation.

Eeferring again to the Baum group shown in the figure,

what is more likely than that the square enclosed the village,

and the circle the maize-field? On the pyramidal mound
was the council-house, within and around which the cere-
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monial dances were held: and near by was the creek in

wliich the ablutions were performed. The council-house in

this case was not in the village; the latter being built near

the hills, contiguous to cool springs of water, thus rendering

the distance from it to the creek too great for the conven-

ience of the bathers. The writer is aware that this expla-

nation will not apply in full to all the enclosures of this

type, as the conditions are not the same in all the localities;

and it is more than likely that the customs of the villages

varied to some extent, although pertaining to the same

tribe. The probable differences in the age of the villages,

and the modifications of customs, are also to be taken into

consideration ; nevertheless this supposition gives us a key

that will unlock most of the mystery of these works. They

are in most cases located near a stream, and consist of a

square or octagon with its gateways and protecting mounds

surrounding the village, and a circle enclosing the corn-field.

As a rule, the small circles, which may have been places of

amusement and ceremony, are outside of the large enclos-

ures. Even at Fort Ancient, which no one doubts is a de-

fensive work, the supposed race-track and principal mounds

are outside, though the crescent, in front of which the cere-

monial rites were performed, is within the fort.

[Continued on p. 372.]

NOTES AND NEWS.

Some curious electrical phenomena were observed, according

to a writer in the Chemische Zeitmig, in a stearin and ceresin

manufactory in Italy. One evening four vats of white ceresin

(which is a paraifine obtained from ozokerite) containing about

500 kilograms each, were being stirred to cool. When the point

of solidification was nearly reached, the electric light of the place

accidentally went out; and. to the surprise and alarm of the rather

ignorant workmen, the mass of ceresin was observed to give pale

sparks on the slightest motion. If the hand was brought near,

loud sparks nearly two inches long were ot>tained. The phenom-

enon lasted over half an hour.

— Some interesting explorations have been made in connection

with the famous Adelsberg Cave. The Vienna correspondent of

the London Daily News says that various citizens of Adelsberg,

wishing to ascertain whether the Ottoker Cave, discovered a year

ago at some distance from Adelsberg, was in any way connected

with the great cave, followed the course of the subterranean river

Poik. It was known that forty years ago a patty of explorers

had their progress barred by a large lake, and the present adven-

turers therefore carried with them a boat. Having successfully

crossed the body of water mentioned, they came to lofty galleries

through which the river flowed. It was possible to walk on the

banks of the stream, but at intervals it expanded into small lakes,

and the boat had to be used. At last the gallery branched into

two corridors, one of which the stream rendered impassable,

while the other was high and quite dry. The boat was dragged

up, and the party proceeded. After crossing a fourth lake, the

largest they had met, they found that the Ottoker Cave had been

reached. The journey througli the galleries lasted six hours.

The explorers saw that they had by no means penetrated to the

remotest parts of the grotto, and there is evidently still a wide

field for discovery.

—We learn from Engineering of May 30 that the Chatillon-

Commentry Steel Company have for some time past been experi-

menting with gim-tubes, projectiles, and armor-plates of steel

tempered in lead. The process is simple, the steel being raised to

a red heat and then plunged in a bath of molten lead, where it is

allowed to cool gradually. The beneficial effects of this treatment

are very marked, the elastic limit, breaking stress, and percentage

elongation of the material being all increased. Actual tests of an

armor plate thus tempered, 10 8 inches thick, which was tested

at St. Jacques by firing at it with a 3.75-inch gun. showed that

the penetration in the tempered plate was much less than in art

untempered one. The value of this test is, however, somewhat
discounted by the fact that the power of the gun was much be-

low that required for penetrating the plate, as the striking velocity

of the shell was only 1,300 feet per second, and its penetration in

wrought iron would therefore be only about 4.85 inches.

—At the instance of Professor Otto Pettersson of Stockholm, a.

hydrographic expedition has been arranged ; the professor himself

and Baron Oscar Dickson finding the necessary funds, with some
assistance from two Swedish marine insurance companies. Ther

expedition, which will start from Gothenburg, comprises the sal-

vage steamer "Skandinavien," the gunboat "Alphild," the pilot

steamer "Goteborg," and the two steamers "Themis" and "Iris."'

Men of science will be found on board all these steamers, and
samples of water and measurements of temperature will be taken.

The Skagerak and the Kattegat, which are to be the places of

operation, have been divided into different sections. The appli-

ances were tested at Stockholm the other day, says Engineering

of May 30, and gave great satisfaction. They compi-ise an appa-

ratus constructed by Professor Ekman for bringing up water

from a depth of up to three hundred feet, furnished with a

warmth-isolator; a turbine apparatus by the same gentleman for

bringing up samples of water from any depth, and fitted with

one of Negretti and Zambra's deep-water thermometers; and sev-

eral appliances for similar purposes constructed by Commander
Arwidsson, very quick in their mode of operating, but not in-

tended for any great depth nor for very large samples.

— Some sea urchins are known to live in cavities in rock; and.

the diameter of the cavity is often wider than that of the en-

trance, so that the animal could not leave its home or be taken

out without injury. On the French coast of Croisic (Lower

Loire) may be seen thousands of urchins thus ensconced in the-

granite rock, which is rich in felspar and quartz. The animals,

it is not doubted, make and widen the holes for themselves; but

the question how has not been satisfactorily answered. Chemical

solution of the rock seems excluded, considering both the nature

of the latter, and also that no acid which could be thus used has

been proved to exist in the urchin. The matter has been studied

lately by M. John, and in an inaugural dissertation he explains,

the effects by mechanical action. With the so-called "lantern of

Aristotle," as given in Nature of May 29, the animal probably

bites the rock. The sucker feet are also attached, and a rotatory

motion is imparted to the body ; the prickle points, with the lan-

tern, gradually wearing down the surface. These cavities afford

a shelter to the urchins against the action of the waves. An at-

tempt is made to conceal them by means of mussel and other

shells. The rocks in which the cavities occur are in general

thickly covered with calcareous algse. It has been thought that

possibly these decompose the rock, and so facilitate the work of

the urchins. M. John, however, finds no such chemical relation;

but atmospheric agencies, he considers, may help the work of

boring. A number of other animals are known to penetrate rock,

and it is supposed that they do it also in a mechanical way. M.

Forel described to the Vaudois Society of Natural Sciences how, in

the hard limestone of Constantine, Algiers, Helix aspera was

found in holes four to five inches in depth.

— It was natural to suppose, that, as heat weakens the strengtb

of a steel magnet, the susceptibility of a magnetic substance would

increase with a fall of temperature, as also that bodies vchich in

ordinary thermal conditions are neutral to magnetic influence,,

would exhibit magnetic properties if cooled down sufficiently..

This point, says Engineering of May 2, was dwelt upon by Dr.-

Hopkinson in his remarkable address to the Society of Electrical

Engineers, and was also made the subject of experimental demon-

stration by Mr. Shelford Bid well in his recent discourse on mag-

netic phenomena at the Royal Institution. The substance used

was an alloy of nickel and iron. Both these metals are magnetic;

at ordinary temperatures, but the alloy is perfectly neutral. A
permanent magnet is unable to lift a strip of it; but, if cooled a

few degrees below zero, the strip is at once strongly attracted by
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the magnet. It is inferred that all metals would exhibit magnetic
properties if cooled below this critical temperature ; but of this, in

the words of Dr. Hopkinson, " we have at present no indication."

Mr. Bid well also used on this occasion the very delicate apparatus
which he has constructed for accurately studying the effects of a
varying magnetizing force on bars of iron. He took up the subject

where Joule left it in 1845, and showed that the bar lengthens at

first, then contracts, becoming ultimately sliorter than its original

length. Joule's greatest magnetizing force was 120 C.G S. units;

Mr. Bidsvell has carried his to 1000 C.G.S. units. The correspond-

ing elongations and contractions were rendered plainly visible to

a numerous audience in the usual optical way by the motion of a
spot of light upon a distant screen.

— The Engineering and Mining Journal of June 14 is authority

for the statement that small metallic articles, such as buttons,

buckles, clasps, etc., have different colored films produced on them
by various methods. Some of these are known as oxidized silver.

Rainbow colors are produced on brass buttons by stringing them on
a copper wire by the eyes, and dipping them in a bath of plumbate
of soda freshly prepared by boiling litharge in caustic soda, and
pouring it into a porcelain dish. A linen bag of finely pulverized

litharge or hydrated oxide of lead is suspended in the solution, so as

to keep up the original strength of the solution. While the buttons

are in this solution, they are touched one after the other with a plat-

inum wire connected with the positive pole of a battery until the de-

sired color appears. The galvanic current employed must not be

too strong. The colors are more brilliant if they are heated after

they have been rinsed and dried. Colored films are more con-

veniently produced upon bright brass by different chemicals, by
painting with them, or by immersion. For example: golden yel-

low is obtained by dipping in a perfectly neutral solution of acetate

of copper; dull grayish green, by repeatedly painting with very

dilute solution of chloride of copper; purple, by heating hot, and
rubbing over with a tuft of cotton saturated with chloride of anti-

mony
;
golden red, by covering with a paste of four parts of pre-

pared chalk and of mosaic gold. In covering an article with any
colored bronze in powder, it is first rubbed with a very little lin-

seed-oil, and the bronze dusted evenly over it from a dust-bag. It

is afterward heated in an iron pan to about 480° F. In recent

times, small articles are also roughened by dipping in strong nitric

acid; and, after washing and drying, they are coated with a rap-

idly drying alcohol varnish that has been colored yellow with
picric acid, red with fuchsine, purple with methyl violet, or dark

blue with an aniline blue. This gives the desired color with a

beautiful metallic lustre. The latter colors are not very durable,

and are for inferior goods.

—The report of Arthur W. Winslow, State geologist of Mis-

souri, states that the detailed mapping of the coal-fields has pro-

gressed with little interruption. Field-work has now been ex-

tended over nearly four hundred square miles, and the results

have been plotted on the preliminary sheets, and are now being

transferred to the final sheets. On May 3, Mr. Gilbert Van Ingen

reported at the office of the Missouri Geological Survej'. He is

detailed by the United States Geological Survey to assist in pale-

ontologic work in Missouri. He has been at work during the

greater part of April in Pettis County. Detailed mapping was
prosecuted during the early part of the month in south eastern

Missouri, and about seventy square miles have been covered.

,,Work on the building-materials and clays of St. Louis was vigor-

ously pushed during the latter half of April. Along with a study

of the origin and distribution of the clay deposits and of the eco-

nomically important limestones, inquiry has been made into the

nature and extent of the dependent industries. About two-thirds

of the stone-quarries have been visited, and nearly all of the clay-

works. An idea of the magnitude of the interests involved may
be gathered from the following approximate statement of the

number of works in and about St. Louis: eight fire-brick and
sewer-pipe manufactories, forty common and pressed brick manu-
factories, six potteries, one terracotta manufactory, two terra-

cotta lumber manufactories, forty stone-quarries. The value of

the annual output of the clay industries is at present in the vicin-

ity of three million dollars, and that of the stone-quarries cannot

fall far short of one million. In the laboratory nearly all of the
samples of mineral waters collected during April have been ana-
lyzed, and the results will soon be ready for publication. In ad-
dition, some seventeen lots of specimens sent in by outside parties
have been identified and reported upon, and a few analyses of
coals and iron ores for survey purposes have been made.
Preliminary inspections have been made in Platte, Clinton,
Crawford, and Morgan Counties. In Platte and Clinton Counties
are coal-beds of economic value, but their mineral waters
and clays also deserve attention. There is every probability
that the 32 inch coal-bed mined at different points in the vicinity
of Leavenworth, Kan., as well as others found at different
depths, extends under these counties. Its depth below the sur-
face at Leavenworth isabout seven hundred feet, but eastward into
Missouri it must rise progressively towards the surface. The ex-
act determination of these points,- as well as the definition of the
limits of the bed, cannot be made until systematic and detailed
work is done in these counties. In view of the extensive devel-
opuient of the coal industry at Leavenworth close to the Missouri
line, and in view of the probable establishment in the future of a
similar industry in Missouri near the Kansas line, provisions

should be made in the near future whereby encroachment of
mining operations from a property in one State upon a property
in the other State shall be prevented. In Crawford County iron
ore still occupies a prominent place among its mineral products.
Some of the deposits of this ore are, however, exhausted, and
others are approaching that condition. The demand will before

very long be urgent for new sources of supply. The conditions

are such, in this and adjoining counties, as to justify the expecta-

tion that systematic and thorough geologic work may lead to the

discovery of other deposits; and it is the intention to institute

such work as soon as the means and the demands upon the force

of the survey will permit. Operations looking to the develop-

ment of zinc and lead mining are also in progress. In Morgan
County there are prospects of a revival in lead-mining, and this

in a more thorough manner than has been the case in past years.

A profitable industry may be built up there if the developments
are made cautiously and under competent direction, such as will

lead to a knowledge of the origin of the ore, and such as will

guide one in selecting localities for prospecting. The survey is

not at present in a position to give specific advice on such mat-
ters, however, and cannot do so until detailed local work is fin-

ished. Zinc-mining is also being started in Morgan County,

notably at the ''Big Three Shaft," about five miles south-west of

Versailles.

—A petition was lately presented to the Medical Assembly of

the Grand Duchy of Baden by the German Women's Association

of Leipzig, pra.ving that women might be admitted to study medi-

cine. The assembly passed a resolution declining to take any
step in the matter, on the ground that women are tmfit for the

learned professions, and especially for that of medicine, and,

moreover, that the latter is already overcrowded. Herr Arnsber-

ger, the ministerial councillor representing the government, said

the question was not yet ripe for solution. He also pointed out

that the matter was one for the decision of the imperial authori-

ties, not for that of the individual states. A similar petition has

recently been presented by the same association to the Weimar
Landtag, in which the ladies ask to be admitted to the University

of Jena, not only to study medicine, but with the view of qualify-

ing for appointment as scientific teachers.

— Duffield Osborne, author of "The Spell of Ashtaroth," has

written an article on surf-bathing for the July Scrihner, which

will contain practical directions and sketches showing how to

avoid the dangers of the surf, and how to get the most pleasure

out of it.

—Messrs. John Wiley & Sons announce as in preparation

"Mechanics of the Machinery of Transmission," being Vol. IH.

,

Part I., Section IT., of "Mechanics of Engineering and Ma-
chinery," by Dr. Julius Weisbach, edited by Professor Gustav

Hermann, and translated by Professor J. F. Klem, Lehigh Uni-

versity, Bethlehem, Penn.
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In some cases, as at the Liberty Township Works ("An-

cient Monuments," Plate XX.), a special arrangement seems

to have been made for this purpose. Here we see a connected

third circle, much smaller than the other two, in which is a

crescent and mound; there is, however, a little exterior cir-

cle. We notice here that the square or village site is near

the bluff from whence springs issue.

The square of the Seip Works ("Ancient Monuments,"

No. 2, Plate XXI. ) and of that figured in No. 3 (same plate)

are next the stream, as there were no springs in reach.

The complicated group at Newark, of course, presents fea-

tures difficult to explain; but it is apparent that there

were two villages, probably established at different times,

but both occupied from the time the latter was built until

the whole was abandoned. The octagon is near the creek,

but its position was doubtless selected on account of the

spring near its northern corner. The southern circle, E,

was possibly a place devoted chiefly to ceremonies and

games. One line of parallels seems to have been a passage-

way from one village to another. It is apparent from their

courses and the topographical features of the area that none
of these guarded ways were intended for race-tracks. That
the small, circular enclosure F, known as the "Observatory

Circle," was not sufficient in extent to supply the villages

with bread, is admitted : hence it was necessary to assume
that there were unenclosed fields, probably on the land

north of the group, between the parallels running east and
west, and in the area east of the pond. It is possible that

the space between the two lines of parallels, running east

and west, was partially occupied by dwellings, especially

that portion on the upper, level land. These suggestions are

of course largely speculative; nevertheless, if there be any
truth in the tradition of the Tallegwi, it is probable that

here they made their first determined stand after defeat in

open battle. The people of other villages, not enclosed, prob-

ably fled thither, and joined in erecting fortifications and

defensive walls. Be this as it may, it is apparent that they

belong to the same type as those in the Scioto and Paint

Creek valleys, and may be ascribed to the people who built

the latter. That they were defensive seems to be estab-

lished by the considerations presented, and others which

might be urged did space allow us to offer them. It is ap-

parent to any one not biassed by a preconceived theory, who
will study these works carefully, that their characteristics

are essentially aboriginal : in other words, there is nothing

in their form or construction contradictory to the theory of

their Indian origin, except it be the single fact that a few of

them approach very nearly to true geometrical figures.

That it was a custom among the Indians north and south to

build circular enclosures and forts, is fully attested by the

historical records; it is also known that some of the Indian

forts in the northern section were polygonal, especially

those built by the Iroquois tribes. Numerous instances can

be cited where villages were surrounded by fortifications in

both these forms.

The suggestion that the circles adjoining squares were

built around maize-fields is not original with the writer, as

it had already been presented by Lewis H. Morgan, in his

" Houses and House Life of the American Aborigines."

He remarks, that " with respect to the large circular enclos-

ures, adjacent to and communicating with the squares, it is

not necessary that we should know their object. The one

attached to the High Bank Pueblo contains twenty acres of

land, and doubtless subserved some useful purpose in their

plan of life. The first suggestion which presents itself is,

that as a substitute for a fence it surrounded the gai'den of

the village in which they cultivated their maize, beans,

squashes, and tobacco. At the Minnitaree village a similar

enclosure may now be seen by the side of the village, sur-

rounding their cultivated land, consisting partly of hedge

and partly of stakes." Whether these dirt walls were mere

supports to stockades is a question not yet settled ; neverthe-

less it is probable they were surmounted by stakes, or sup-

ported a wooden fence or screen of some kind. The fact

that the ditch is here usually on the inside cuts but little

figure in the discussion, as we find this to be the case in

many works which are undoubtedly of a defensive character,

as Fort Ancient, and the circular enclosure in Iowa shown

in Plate II., "Fifth Annual Report of the Bureau of Eth-

nology." In fact, this was consistent with the Indian mode
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of warfare. Long- tells us, in the account of his expedition,

that sometimes they would hastily dig a trench, throwing

the dirt on the danger side, and thus form a defensive bar-

rier.

Whether the hill-forts are to be attributed to the authors

of the circles and squares is doubtful : in fact, the indications

appear to lead to the opposite conclusion. Certainly there

is no reason for supposing that Fort Ancient, Fortified Hill,

and other works of this character in the Miami valleys, were

built by this people. The writer is inclined to the belief

that they are the work of the Shawnees, but cannot under-

take at this time to give his reasons for this opinion.

As the so called '"altars" form a link in this historic

chain, we may as well remark here that the names "sacrificial

mounds" and "altars," implying human sacrifice, have been

brought into use without even the shadow of evidence

therefor. As Morgan has truly observed, "there is no pro-

priety in the use of either of these terms, or in the conclu-

sions they would force us to adopt. . . . These clay beds

were not adapted to the barbarous work." Possibly they

may have been places where prisoners were burned, which

was the chief sacrifice offered by Indians. The basin-shaped

clay beds of the Kanawha and East Tennessee mounds seem

to have grown out of them, and their uses were probably

similar. Cyrus Thomas.

[To be continued.]

THE ROYAL SOCIETY OF CANADA.

The eighth annual meeting of the Royal Society of Canada is

just over; and, from the interest manifest in the four sections

into which that society is divided, no better proof of the growth,

usefulness, ami success of such an organization can be desired.

Of forty-three papers which were presented, either read in ex-

tenso, in abstract, or by title, no less than twenty of them treated

on scientific topics, while the remainder were devoted to histori-

cal, political, and literary subjects.

Sections III. and IV. of the Royal Society are specially devoted

to the sciences: the former embracing the mathematical, physical,

and chemical sciences; the latter, the geological and biological

sciences. A list of the papers read in these sections was pub-

lished in Science of June 6.

The character of the papers read in the section of the geologi-

cal and biological sciences were all of a high order, and interest-

ing discussions look place. Dr. G. M. Dawson, assistant director

of the Geological Survey, was president, and for his inaugural

delivered an address upon the ''Mesozoic and Tertiary History of

the Rocky Mountain Region of Canada," in which the geological

history of the Cordillera is traced from the triassic period to the

close of the tertiary, and special reference is made to the process

of development of the surface features of the region, together

with the changes in elevation of the land at different periods.

Another paper by Dr. Dawson, which can be regarded as a sup-

plement to the foregoing, gave a very succinct sketch of the gla-

cial history of the Rocky Mountain region of Canada, bringing

the subject-matter to date. These two papers were followed by

another from the pen of Principal Sir William Dawson, on '-Fos-

sil Plants from the Similkameen River and other Places in the

Southern Interior of British Tolumbia." The following is an ab-

stract of this paper: —
The deposits affording these plants have been described by Dr.

G. H. Dawson in the ''Report of Progress of the Geological Sur-

vey of Canada for 1877-78" (pp. 130B, 166B). They are of lacus-

trine origin, and underlie basalt and other volcanic materials.

The beds holding well-preserved remains of plants are chiefly

those composed of fine laminated clayey or silty material, which
in some cases has been hardened by silicious matter which appears

to have been derived from springs contemporaneous, or nearly so,

with the date of formation of the beds. These deposits have been
approximately assigned to the period of the miocene tertiary.

They contain a number of species of fossil insects which have
been described by Scudder (report above cited, p. 1758), and fossil

plants, of which a provisional list was given in the same report

(pp. 186B-187B). The present paper relates to additional collec-

tions of plants from the Tulameen or North Fork of the Similka-
meen, Tranquille River, etc., and which, while they extend our
knowledge of the flora, tend strongly to confirm the miocene age
of the formation, and to connect it with similar deposits farther

north in Alaska.

The object of the paper, " Stratigraphical Notes on the Citadel

Hill, Quebec" (in French), by L'Abbe Laflamme, was to deter-

mine the structure of the beds constituting the cliff at the citadel

near the Dufferin Terrace, Quebec, where the "land-slide" oc-

curred in September, 1889, and thereby to ascertain the cause of

the disaster. Professor Laflamme pointed to imminent danger
even at present, and the probable sliding-away of several feet

of strata, which sooner or later must take place. A very inter-

esting and animated discussion followed.

The paper on " Illustrations of the Fauna of the St. John Group,
No. V. ," by G. F. Matthew, M. A. , was a continuation of the paper
of last year which described the fossils of the " Basal Series" (be-

neath the St. John group), and the new ones of Band C of Divis-

ion 1 of the St. John group. The following points were discussed

in this paper: (a) a description of the structure of the St. John
basin, (6) a description of the new series in Division 1 of the St.

John group and of newly recovered parts of others, (e) a descrip-

tion of the tracks and organisms of Division 2, and (d) a descrip-

tion of the fossils of Division 8. Peculiar tracks have been de-

tected, which appear to be those of radiate animals. A good
many tracks have been observed in the sandstones and shales of

Division 3, which are like those of the Eophyton sandstone in

Sweden; but it is thought that this resemblance is due to a
similarity of conditions under which the above sandstones and
those of Division 2 were deposited, as the Paradoxides fauna un-
doubtedly intervenes.

Mr. E. Gilpin, commissioner of mines for Nova Scotia, in

his paper on " The Evidence of a Nova Scotia Carboniferous Con-
glomerate," referred to the nature, soiu-ce, and extent of the

modern drift of Nova Scotia, and to the shingle beaches formed
from it He described the carboniferous conglomerates of Cape
Breton as consisting usually of detritus derived from local sources,

and in Nova Scotia proper cited the conglomerates of the south

side of the Cobequids, and of New Glasgow, as good examples of

conglomerates formed from subjacent strata. The auriferous

conglomerates of Gays River, Colchester County, were described,

and the occurrence in it of bowlders referrible to pre-carbonifer-

ous measures lying to the north was noticed. The inference sug-

gested was that the modern drift-transporting agency, carrying

to the Atlantic shore bowlders referrible to the Cobequids, was
paralleled, at the opening of the carboniferous period, by a similar

agency furnishing bowlders found in lower carboniferous con-

glomerates at Gays River.

The paper on " Southern InverteVtrates of the Shores of Acadia,"

by W. F. Ganong, was submitted to the Royal Society, and read

by Professor L. W. Bailey of New Brunswick University. It

opened with a sketch of the progress of knowledge of the distri-

bution of marine invertebi'ate animals on the east coast of North

America, from the time of the establishment of Milne- Edwards's
" Pennsylvanian Region" in 1838, down to its division into the

Syrteusian, Acadian. Virginian, and Caroliniau faunae, as accepted

by students to-day. Attention was then called to the well-known

occurrence of southern or Virginian forms in the Gulf of St. Law-
rence, at Sable Island, and at other points on the coasts of Acadia

and Maine; and a table was given showing the twenty-five un-

doubtedly southern species of mollusca. At least three Echino-

dermata occupy these localities, mingled with the more north-

ern forms. This anomalous condition cannot date far back, since

post- pliocene deposits show no trace of it. Indeed, there is evi-

dence to show that changes are still going on; and facts drawn
from Indian shell-heaps, from dead beach and dead dredged shells,

and from old books, all show that these southern forms had for-
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merly a wider range than now, and that they are gradually disap-

pearing. The physiography of the coast of Acadia was then dis-

cussed, the distribution of currents considered, and evidence given

to show that the land in all this region is steadily sinking. The
effect of this depression on the currents of this coast was discussed,

and the views of Verrill and Dawson considered. The conclusion

was arrived at, that the known facts as to currents, the sinking

of the land, etc., explained the phenomena under discussion. The
relation of these facts to post-pliocene conditions was referred to,

and a sketch given of what remains to be done in this field.

At the closing meeting of the society, the follovving officers were

elected for the ensuing year in the Geological Section: viz., presi-

dent, Professor W. Saunders, director of the Central Experimental

Farms, etc. ; vice-president, Professor L'Abbe Laflamme; secretary,

Mr. J. F. Whiteaves. For the whole society. Very Rev. Principal

George Munro Grant of Queen's University, Kingston, was elected

president, and Rev. L'Abbe Laflamme of Laval University, vice-

president. The honorary secretary is Dr. J. E. Bourinot.

known. Many opium and alcoholic cases have an early history

of excessive use of coflFee, and are always more degenerate and
difficult to treat. A very wide field for future study opens up in.

this direction.

HEALTH MATTERS.

Sterilizing Water.

In a paper published in the Medical Record of June 14, 1890,

Dr. C. G. Currier of New York states that unless exti-aordinarily

resistant, water becomes sterilized if it be at or near tbe boiling

temperature for fifteen minutes. If the same degree of heat be

maintained for five minutes, all harmful micro-organisms will

have been destroyed. Still less time serves to destroy the disease-

producing varieties which are recognized as liable to occur in

water. Thus merely raising to the boiling-point a clear water

containing the micro-organisms of malarial disorders, typhoid,

cholera, diphtheria, or of suppurative processes, and allowing it

to gradually cool, insures the destruction of these germs. They
are also destroyed by keeping the water for from a quarter of an
hour to half an huur at a temperature of 70" C.

Occasionally, however, very resistant but harmless bacteria

may get into water. The brief heating renders them safe for

drinking- purposes; but, when it is desired to destroy every micro-

organism that may be present in a contaminated water, it should

be heated for one hour, and allowed to cool slowly. Then it may
be used for cleansing wounds or for alkaloidal solutions, which
will keep indefinitely if no germs be introduced after the solution

has been heated.

Coffee Inebriety.

Dr. Mendel of Berlin has lately published a clinical study of

this neurosis, his observations being made upon the women of the

working population in and about Essen. He found large num-
bers of women who consumed over a pound of coflfee in a week;
and some men drank considerably more, besides beer and wine.

The leading symptoms were profound depression of spirits, and
frequent headaches, with insomnia. A strong dose of coffee

would relieve this for a time, then it would return. The muscles

would become weak and trembling, and the hands would tremble

when at rest. An increasing aversion to labor and any steady

work was noticeable. The heart's action was rapid and irregular,

and palpitations and a heavy feeling in the preecordial region were
present. Dyspepsia of an extreme nervous type was also present.

Acute rosacea was common in these cases. These symptoms con-

stantly grow worse, and are only relieved by large quantities of

coffee, generally of the infusion. In some cases the tincture was
used. The victims suffer so seriously that they dare not abandon
it, for fear of death. 'Where brandy is taken, only temporary re-

lief follows. The face becomes sallow, and the hands and feet

cold; and an expression of dread and agony settles over the coun-

tenance, only relieved by using strong doses of coffee. In all

these cases, acute inflammations are likely to appear any time.

An injury of any part of the body is the starting-point for in-

flammations of an erysipelatous character. Melancholy and hys-

teria are present in all cases. Coffee inebriates are more common
among the neurasthenics, and are more concealed because the

effects of excessive doses of coffee are obscure and largely un-
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Dr. Hann's Studies on Cyclones and Anticyclones.

In your issue for May 30 I have with much interest noticed a
letter by "W. M. D.," entitled "Dr. Hann's Studies on Cyclones

and Anticyclones." It contains a passage which I am unable to

comprehend; and, with your permission, I should like to ask the

writer, through your columns, to enlighten me on the subject.

Mr. D. declares himself an advocate of the convectional theory

of cyclones, and states, "There is unquestionably an ascending

component of motion in cyclonic areas, and a descending compo-
nent in anticyclones." This is what I do not understand. Tbe
question is apparently that of a body of air moving in a certain

direction, but in what direction it is moving I don't quite see;

and neither do I understand what is meant by a "component of

a motion."

To put my question more precisely, I noticed once, in a book
called "Weather," by the Hon. Mr. Abercrombie, that the author

had observed that the waves on the North Sea differ in shape,

when caused by a north-east wind under high pressure, from that

when caused by a south-west wind with low barometer; and he
considered this a proof, that the air in an anticyclone is a de-

scending current, and the air in a cyclone an ascending current, of

air.

As an engineer, I am in the habit of always making a diagram

on paper whenever I have a mechanical or dynamical problem
before me; and it is a safe rule in applied mechanics that what-

ever cannot be thus represented does not exist. But in this case

I came to the result that a supposed descending current of air in

an anticyclone, having once reached the surface of the sea, must
needs afterwards follow this surface,—that is, blow horizontally,

or come to a standstill,—and also that a supposed ascending cur-

rent must instantly, the moment it starts, come out of contact

with the surface of the sea, and henceforward be unable to ma-
terially affect the shape of the waves. In other words, a body of

air moving over the surface of the sea must n( cessarily have a
horizontal direction; and the only cause I can imagine of the

supposed difference in the shape of the waves is the difference in

friction between air and water surface when the air-pressure is

high or low.

I therefore beg to ask Mr. D. to give me some kind of a graphi-

cal representation showing the direction of the motion of the air

in cyclones and anticyclones; say, for example, in the North

Atlantic anticyclone at horse latitudes: and if he is unable to do

so, he will allow me to believe that his statement is far from be-

ing unquestionable.

Mr. D. further states, "The convectional theory is merely a lo-

cal application of a theory that is universally accepted to account

for the general cii-culation of the atmosphere between equator and
poles." But is it, after all, necessary to account for such a circu-

lation? Has there ever been found the faintest actual proof to

show that such a general circulation really takes place?

As to the other parts of Mr. D.'s letter, he will excuse me
for saying that I cannot share his apprehension that Dr. Hann's

studies will much alter the views held on cyclones and anticy-

clones, as the doctor's observations merely deal with temperatures

at the earth's surface, which, as is well known, are local, and
perfectly independent of the temperatures of the air at some con-

siderable distance from the surface; which latter, however impor-

tant in this kind of investigations, are unattainable unless by
balloon ascents. A body of surface air moving over the ground

must necessarily follow the shape of this latter; and consequently

the air which is to-day at the summit of the Alps was yesterday
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at the bottom of Ibe Rbone valley, and will to morrow be sweep-

ing over the Rhine, or vice versa, according to the direction in

which the surface wind blows. Hence Dr. Hann's observations,

however valuable otherwise, can have only small bearing on the

question of the cause of cyclones and anticyclones.

Franz A. Velschow, C.E.
Jones Point, N.Y., June 2.

On the Determination of Parallax by the Spectroscope.

In the winter of 1883-84 it occurred to the writer that the

spectroscope might be made use of in the determination of the

parallaxes of certain double stars. As there were no data at hand
that would allow a numerical example to be worked out, the

method was not published at the time, but was withheld until

such data should be available. Recently my attention was drawn
to the systematic measures carried on at Greenwich since 1876;

and, although those are very unsatisfactory on account of their

large probable error, it may be of interest to apply them to an
actual parallax determination.

The method about to be proposed is based upon the well known
fact that the positions of the lines in a star's spectrum depend not

only upon the substances to which these lines are due, but also

upon the velocity of Ihe star's motion in the direction of the line

of sight. So far as the writer can see, it is applicable only to

double stars; and it may be made use of in two different forms,

the first of which is applicable when both components of the star

are bright enough to be observed spectroscopically, and the sec-

ond when only one component is bright enough to be so observed.

In the flr?t case, both components being bright, let S be the one
to which the orbit is referred, and let C be the companion; u is

the angle that the tangent at C makes with C S, and 6 the angle

that it makes with the line of sight. V„ is the velocity with which
S is receding from the earth at a given moment, and F, is the

velocity with which C is receding at the same moment, both

being expressed in miles per second. The orbital velocity of G at

this riioment we will call v, the unit of length being that length

which subtends an angle of one second at the star's distance from
the earth. If tt is the parallax of the star (supposed unknown),
and Z)is the radius of the eai-th's orbit, v can be expressed in miles

per second by multiplying it by — . Expressing it in this man-
ner, we have ^

(Fo — V,) = V . — . cose (1)

But
2 A

(2)
p r sm a

where p is the period of the star in seconds of time, r is the radius

vector of the component in seconds of arc, and A is the area of

the oi-bit, the unit of length being the same as in the case of v.

Substitution in (1) gives us

2 A D cose 1

(^0 - T',) =

:

p r sm I

(3)

The first member of this equation is to be observed by the spec-

troscope, and the co-etHcient of the second member is to be com-
puted from the elements of the star's orbit The only quantity

remaining is the parallax of the star, which is found by simple

division. If it is desired to make a number of observations at

different times, and combine the whole by the method of least

squares, the normal equation will be, of course, [a^]a;=[ay, equa-

tion (ij) being now of the form ax=l.
Undoubtedly the best way to determine the absolute term in

equation (3) is to photograph the spectra of both star's on the same
plate, and measure ihe intervals between the corresponding lines

in the two The probable error of a determination so made will

be less than if Vo and Fj were measured separately and their

difference taken. I do not find that this has been done in the

case of any star whose orbit is known; but that the lines in the

spectrum of a double star can be so photographed and measured,

at least in certain cases, is well shown by Professor Pickermg's

recent work on Beta Avrigce and Zeta Vrsce Majoris, which stars

were not known to be double until the spectroscope showed them
to be so. It is true that the proximity oPthe components of these

stars, and their consequent short periods, make the measurement
particularly easy in these cases

;
yet I trust that it is not unrea-

sonable to hope that measures may be made on other stars suffi-

ciently good to afford us some idea of their parallax.

When one of the components of a double star is so faint that its

spectrum cannot be observed, it becomes necessary to modify the

foregoing mode of procedure somewhat. Let S be the principal

star, as before, and C the companion. Let Fbe the velocity of

recession of the principal star, and Vo the velocity of recession of

the centre of gravity of the system (F„ being appreciably constant

for many centuries). Let a be the semi axis major of the orbit of

the companion, when referred to the principal star, and let a, be
the semi-axis major of the smaller ellipse described on the heavens

by the larger star, in consequence of its having a companion (this

may be determined by comparing the position of the principal

star with smaller stars in the vicinity, not physically connected

with it) . Then we have the equation

tti Dn + V . cos e (4)

(this is obtained by resolving the velocity of the component along

the line of sight, multiplying the result by a^-^a to find the cor-

responding differential velocity of the principal star, and adding

to the velocity of the centre of gravity of the system). Substitut-

ing in (4) the value of v as givein in (2), we have

„ „ , a, 2ADcose 1 ,_,F = Fo -I-
J- . : . — (5)
a p r sm u 77

This is the form of the observation equation. Fis observed, at

intervals, by the spectroscope, and corresponding values of the

co-efficient of — are computed. The normal equations are, then.

[pV]

[PFV]:

[p]V, +[pF]x,

[Pn Vo +IPF''] X,

(5) being of the form F = V^ + F x.

As already intimated, the writer has applied this method to a

particular case, using the spectrum observations made at Green-

wich since 1876, together with one measure obtained by Huggins

in 1868. Sirius was selected for the purpose for several reasons.

Its orbit is fairly well known, the spectrum observations on it

cover an interval of twenty years, the period of the star is short.

and various determinations of its parallax have already been

made by the direct method. The elements of the star, according

to Mr. J. E. Gore (Monthly Notices of the Royal Astronomicat

Society for June, 1889), are as follows:

—

T = 1896.47 a = 49° 59' (1880.0)

P = 58.47 i = 5.50 23'

a = 8".58 7 = 210° 18'

e = 0.4055 ^ = -6". 157

It appears also, from Auwers's work, that the semi-axis major of

the orbit that the principal star describes about the centre cf
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gravity of the system is a,=3".33. Computing the co-efficients

of — for the thirteen years for which I have spectroscopic results,

the following observation equations are obtained:

—

No.
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instability, the peculiar combination of a kind of sentimentality

with apathy,—these characteristics seem to mark the criminal in

all countries; and interesting illustrations of these are to be found
in Mr. Ellis's book. Apart from the interest in the facts them-
selves, this study is important for the analysis of the factors that

cause crime. Is it biological, an atavistic reversal to outgrown
habits? Is it purely the anti-social instincts coming to the front?

Would not the hero of former days be regarded as a criminal to-

day? Such are the questions that arise when we pass from de-

scription to analysis. In this discussion the many points of

analogy between the criminal and the savage deserve especial at-

tention. The mental and moral habits present many points of

identity, and lead to the perpetuation of many customs, such as

the love of tattooing, the sudden breaking- out of excessive emo-
tions, the indulgence in orgies, and the like. There thus seems to

be marked out a class of recidivists, or backsliders, who are un-

able to keep up with the complex requirements of modern life,

and fall back into the habits of less civilized conditions.

The practical bearing of this study is unmistakable. The com-
mon prison system, with the sentence meted out for the crime

and not for the criminal, is evidently unsuited to the needs of the

criminal classes. If the object is to restore these unfortunates as

far as possible to places in a social community, the treatment of

criminals must be a far dififerent one from that now in vogue
This sentiment is becoming more and more widely appreciated,

and some important reforms have already been put into practice.

Of these, the reformatory at Elmira is the most noteworthy, and
receives the place of honor in Mr. Ellis's chapter. Here, under the

indeterminate sentence law, a prisoner works out his own release,

and is prepared, by a carefully planned system of physical, men-
tal, and moral training, to fit himself for citizenship. The whole
man is considered, and the ideal is as different from the notion of

punishment for the crime as it well can be. And this s.vstem is

avowedly based upon the anthropological and psychological
analysis of the criminal character. Practice necessarily hobbles
along after theory, but it is certainly high time that the discre-

pancy between scientific knowledge and legal practice be reduced.
In addition to the aspects of the 'criminal here lightly touched

upon, Mr. Ellis gives very interesting illustrations of less typical
points, such as their peculiar slang, their literary productions,
prison inscriptions, prisoners' views of lite and -religion, and the
statement of the case' from the criminal's point of view. The
volume thus fills a real need, and may be recommended to all

who have an interest in one or other of the many aspects of this

important study.

AMONG THE PUBLISHERS.

The Religious Tract Society, London, announce for immedi-
ate publication through their American agent, Mr. Fleming H.
Revell of New York and Chicago, the following: "London Pic-

tures," being the last addition to the popular Pen and Pencil Se-

ries; a new book by Sir J. "William Dawson, entitled "Modern
Ideas of Evolution as related to Revelation and Science;" "Home
Handicrafts,'' by Charles Peters, editor of "The Girls' Own In-

door Book," etc.; and "Stanley's African Expeditions."

—The first number of the Annals of the American Academy of
Social and Political Science, a new review of politics and eco-

nomics, will shortly appear in Philadelphia. It will contain,

among other articles, one on "Politics in Canada and the United
States," by Dr. Bourinot; another on "Decay of Local Govern-
ment in America," by Professor Patten; and a third on "Cheaper
Railroad-Fares," by J. J. Wetherell. The Annals is the organ of
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Chisholm, G. G. a Smaller Commercial Geography.
London and New York, Longmans, Green, & Co.
208 p. 12°. 90 cents.

CoNKECTicuT State Board of Health. Twelfth Annual
Report of the, for the Year ending Nov. 30, 1889,

with the Registration Report for 1888. New
Haven, State. 195 p. 8°.

De Guimps, R. Pestalozzi: His Life and Work. Tr.
by J. Russell, B.A. New York, Appleton. 438 p.
12°. $1.60.

New Jersey Geological Survey. Annual Report of
the State Geologist for the Year 1889. Camden,
F. F. Patterson, Pr. 112 p. 8».

Ott. I. Fever, Thermotasis, and Caloiimetry of
Malarial Fever. New York, Joum. Mental and
Nervous Disease. 54 p. 8^^.

Thornton, J. Advanced Physiography. London
and New York, Longmans, Green, & Co. 338 p.
12°. SI. 40.

Unwin, W. C. The Elements of Machine Design.
Part I. General Principles, Fastenings, and
Transmissive Machinery. 11th ed. London and
New York, Longmans. Green, & Co. 459 p. 16°.
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Westbkooe, R. B. a Few Plain Words regarding
Church "rasation. 2d ed. Philadelphia, Lippin-
cott. 15 p. 12°.

An Open Letter to Hon. Edward M. Paxson,
Chief-Justice of Pennsylvania. Philadelphia,
Lippincott. 36 p. 12°.

PRACTICAL

ELECTRICAL NOTES
AND DEFINITIONS.

For the use of engineering students and practical
men by W. P. Matcock, together with Rules and
Regulations to be observed in Electrical Installation
Work, with diagrams. 130 pages, 32mo, cloth, 60 cts.

E. & F. N. SPON, 12 Cortlandt St., New York.

HEAVEIV AND HELL,. 416 p., paper.

DIVINE LOVE AlVD WISDOM.
383 p., paper. By Emanuel Swedenborg.
Mailed, prepaid, for 14 cents each (or 35
cents for both) , by the American Swedenborg
P. and P. Society, 20 Cooper Union,N.Y. City.

BOOKS
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Back numbers Atlantic, Century, Harper,
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A. S. CLARK,
Bookseller,

34 Park Row, New York City.
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azines. Rates low.
Schoharie, N.Y.
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Analyst, London (1887-89, July and November
of 1888 missing) 1.80

Sugar Cane, Manchester (1881-83, 1885-86, also

numbers of 1884, 1887, and 1888) 2.40

Zeitschrift Rubenzuckerindustrie Stammer
(1885-86, part of 1887) 1.20

Zeitschrift Rubenzuckerindustrie Scbublers
(Vols, siv.-xvii. inclusive), complete 2.40

Any of the above will be sent postpaid on receipt

of price.

SCIENCE BOOK AGENCY.
47 Lafayette Place, New York.
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otlierN. Send a postal to the Science exchange
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THE WINNIPEG COUNTRY;

ROUGHING IT WITH AN ECLIPSE PARTY.

A. ROCHESTER FELI^OW,
(S. H. SCUDDER.)

With thii-ty-two Illustrations and a Map.
13^. §1.50.

"The story is a piquant, good-humored, entertain-
tog narrative of a canoe voyage. A neater, prettier
book is seldom seen.""—L/ferary World.
"This is a sprightly narrative of personal inci-

dent. The book will be a pleasant reminder to
many of rough experiences on a frontier which is

rapidly receding."—/Josfon Transcript.
" The picture of our desolate North-western terri-

tory twenty-five years ago, in contrast with its
civilized aspect to-day, and the pleasant features of
the writer's style, constitute the claims of bis little
book to present attention."—Tfte Dial.

N. D. C. HODGES, Publisher,

47 Lafayette Place, New York

THIRD EDITION,

THE FAULtToF speech
BY

A. MELVILLE BELL,
Author of " Visible Speech," etc., etc.

The Faults of Speech is a Self -Corrector
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the American Academy of Political and Social Science, and will

appear quarterly.

—The Chaiitauquan for July presents among its contents

"Summer Health: How to keep It," by Felix Oswald, M.D.

;

"The Newer Parts of Canada," by Cyrus C. Adams; "The House
of Representatives," by Eugene L. Didier; "Altruism and the

Leprosy," by Frances Albert Doughty ; "How to conduct a Round
Table," by Edward E. Hale; "What Women should wear," by

Mary S. Torrey; "Homesteads for Women," by Kate Carnes;

"Madam Blavatsky," by Frances E. Willard; and "New* Birds

for the House," by Olive Thome Miller.

—President Jordan of the University of Indiana will contribute

to the July Popular Science Monthly an article on "Evolution

and the Distribution of Animals," in which he shows what bear-

ing the fact of certain animals being found or not found in certain

localities has on the origin of species. The ninth of Dr. Andrew
D. White's new chapters in the "Warfare of Science" will be

published in the same number. Its subject is "The Antiquity of

Man and Prehistoric Archaeology;" and it tells how step by step

"thunder-stones," or "heaven axes," came to be recognized as

flint implements of human make, and how their discovery, to-

gether with bones of men and of extinct animals in the drift, es-

tablished the very early appearance of man upon the earth. This

number will also contain an article by August Weismann on

"The iVIusical Sense in Animals and Men," in which he argues,

that, "as man possessed musical hearing-organs before he made
music, those organs did not reach their present high development

through practice in music;" and an article entitled "Concerning

Corporation Law," by Amos G. Warner. This last points out the

main defects in the hotchpotch of laws regardins; corporations in

the United States, and gives four particulars in which our cor-

poration law could be reformed so as to prevent frauds and secure

greater responsibility.

—In the July issue of the Quarterly Journal of Economics
(published for Harvard University by George H. Ellis, Boston),

H. Higgs of London will write on Frederic Le Play, the French
social writer and reformer, and will give a specimen of that writ-

er's monographs on workmen's lives. Horace White of New
York will discuss the silver situation with reference to pending
legislation, and F. B. Hawley will write on the "Residual Theory
of Distribution." Edward Cummings, holder of the Paine Fel-

lowship of Harvard University, will have an article on " Co-op-

erative Production in France and England," giving an account,

among other matters, of the extraordinary mismanagement of the

legacy left by Benjamin Rampal to the city of Paris for the pur-

pose of aiding co-operation. There will be notes by Thomas L.

Greene of New York on changes in the form of railway capital,

with special reference to the growing use of income bonds; by T.

E. Jevons, on the "Mathematical Treatment of the Theory of

Distribution;" and by A. C. Miller of Harvard University, on the

"Recent Conversion of the English Debt from 3 to 3J Per Cent
Interest." The number will contain the usual general notes and
memoranda, and list of recent economic publications.

—Messrs. Ginn & Co. announce a revised edition of the "Hand
Book of Latin Writing," by Preble & Parker. The revision ex-

tends to almost every page, and includes the results of five years'

experience with the book, and of the growth of composition study

at Harvard.

A Hew Method of Treating Disease.

HOSPITAL REMEDIES.

What are they ? There is a new departure in

the treatment of disease. It consists in the

collection of the specifics used by noted special-

ists of Europe and America, and bringing them

within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indigestion, stomach and liver troubles only,

was obtained and prepared. The treatment of

other physicians celebrated for curing catarrh

was procured, and so on till these incomparable

cures now include disease of the lungs, kidneys,

female weakness, rheumatism and nervous de-

bility.

This new method of " one remedy for one
disease " must appeal to the common sense of

all sufferers, many of whom have experienced

the ill effects, and thoroughly realize the ab-

surdity of the claims of Patent Medicines which
are guaranteed to cure every ill out of a single

bottle, and the use of which, as statistics prove,

Aas ruined more stomachs than alcohol. A cir-

cular describing these new remedies is sent free

on receipt of stamp to pay postage by Hospital
Remedy Company, Toronto, Canada, sole pro-

prietors.

A TEMPORARY BINDER
for Science is now ready, and will be mailed

postpaid on receipt of 75 cents.

This binder is strong, durable and

elegant, has gilt side-title, and allows

the opening of the pages perfectly

flat. Any number can be taken out

or replaced without disturbing the

others, and the papers are not muti-

lated for subsequent permanent bind-

ing. Filed in this binder, Science is

always convenient for reference.

N. D. C. HODGES,
47 Lafayette Place, N. Y.
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has two large pDrches, and is a popular and practi-
cal working design, having been built several times
for its estimated cost.
No matter what styl-^ of a house you may Intend to

build, it will pay you to have this book.
We will send this Atlas, postpaid, on receipt of

price, $1.—N. D. C. Hodges, 47 Lafayette Place, New
York.

CATARRH
Catarrhal Deafness—Hajr Fever.

A NEW HOME TREATMENT.

Sufferers are not generally aware that these

diseases are contagious, or that they are due to

the presence of living parasites in the lining

membrane of the no~e and eustachian tubes.

Microscopic research, however, has proved this

to be a fact, and the result of this discovery is

that a simple remedy has been formulated where-
by catarrh, catarrhal deafness and hay fever are

permanently cured in from one to three simple
applications made at home by the patient once
in two weeks.
N.B.—This treatment is not a snuff or an

ointment
; both have been discarded by repu-

table physicians as injurious. A pamphlet ex-

plaining this new treatment is sent free on
receipt of stamp to pay postage, by A. H. Dix-
on & Son, 337 and 339 West King Street.

Toronto, Canada.

—

Christian Advocate.

Sufferers from Catarrhal troubles should care-

fully read the above.

At SJasGonset, Nantucket Island,
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$120 TO $275 THE SEASON-
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RUPTURE
cured in stipulated time.

NO DELAY FROM WORK. NO OPERATION.
Call or send stamp for circular and reference of those

cured. We have on hand over 300 styles of trusses, from
Si up, and suspensories of all kinds. Orders filled by
mail or express to any part of the United States.

C. A. M. BURNHAvI, M.D..
138 Clinton Place, New York.
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GEMS AND PRECIOUS STONES OF

NORTH AMERICA:
A popular description of their occurrence, value,

history, archaeology, and of the collections in

which they exist; also a chapter on pearls, and on
remarkable foreign gems owned in the United
States. By George Frederick Kfnz. Illustrated

with eight colored plates and numerous engrav-
ings. Price, ®10.

Mr. Kunz, who is well known as an authority upon
the subject of gem stones, and who is the expert for

Tiffany & Co., possesses peculiar facilities for the

preparation of a work of this kind.

Sent postpaid on receipt ofprice.

IV. ». C. HODGES, 47 Lafayette PI., N. Y.
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POPULAR MANUAL OF VISIBLE SPEECH AND
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Agricultural Drainage. By J. B. Denton. 8°. i
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P. L. Simmonds. i=°

Armstrong's Agriculture. 18"
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Insects By Sir John Lubbock
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Proctor. 8°
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Hazeltine. 32°
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Warren Burton. 16°

Library, The. By A. Lang. With a Chapter on
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Schoolbred, and R. E. Day. 18°

Dynamo-Electric Machines. Recent Progress in.
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Electric Bells By F. C. Allsop. 12°

Electric Lighting from Central Stations. By G.
Forbes

Electricity, Supply of, by Local Authorities.

By K. Hedges. 8°

Magnetic Telegraph, A Hand-Book of

By A. E. Loring. 18°
• Magnets. By Th. Du Moncel. Tr. by

C.J.Wharton
Electro-Telegraphy. By F. S. Beecher. 16°..

Incandescent Electric Lights, with Particular

Reference to the Edison Lamps at the l-'aris

Exhibition. By Comte Th. Du Moncel, W.
H. Preece, J. W. Howell, and others. 18° ...
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Induction Coils : How Made and How Used.
18°

Strength and Diameter of Electric Conductors.
By G. Forbes. 8°

Tekrestrial Magnetism and the Magnetism of

Iron Vessels. By Professor Fairman Rogers.
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struction of. By John L.

'

By' John
'

B. McMa^ter',

npounds.
Organic

Faraday's Chemistry of a Candle. 16°:

Practical Chemistry ; the Principles of Qualit

tive Analysis By William A. Tilden. 8°..

Practical Inorganic Chemistry, An Introductic

to; or The Principles of Analysis. By Willia

Jago. 8° ..

Practical Orga
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V.

The close agreement between the testimony of the mounds

and the traditions of both Cherokees and Delawares is some-

what remarkable, and justifies us in believing that they have a

basis of truth. We are at least warranted in accepting the

theory that the first-named people formerly dwelt in Ohio,

and built some of the noted monuments of that State. The

number and character of the defensive works indicate that

there was a long contest and an obstinate resistance on the

part of the original inhabitants. The geographical position

of these works makes it apparent, as has often been remarked

by writers on this subject, that there was a pressure by

northern hordes which finally resulted in driving the inhab-

itants of the fertile valleys of the Scioto and Muskingum

southward. Some of these writers take it for granted I hat

they fled through Kentucky and Tennessee into the Gulf

States, and became incorporated with the tribes of that sec-

tion. If this be assumed as correct, it only tends to con-

firm the theory of an Indian origin.

A study, however, of the pipes alone, makes it evident that

this conclusion cannot be maintained. That the mound-

builders of Ohio made and used pipes is proven by the large

number found in the tumuli, and that they cultivated to-

bacco may reasonably be inferred from this fact. Although

varied indefinitely by the addition of animal and other fig-

ures, the typical or simple form in use among them appears

to have been that known at present as the " Monitor" pipe,

shown in Fig. 68, "Ancient Monuments," and Fig. 177,

Rau's " Archajological Collection of the National Museum."

The peculiar feature is the broad, flat, and slightly curved

base or stem, which projects in front of the bowl to an ex-

tent equal to the perforated end. This form is so peculiar

that it must be considered ethnic or local. However, as will

be seen by teference to the " Proceedings of the Davenport

Academy of Natural Sciences" and the "Smithsonian Re-

port for 1882," it is found in eastern Iowa and northern

Illinois, and appears to be the only form found in that re-

gion: hence it cannot be considered local.

Now, it is somewhat remarkable that nearly all the pipes

of this form and the modifications thereof, ending in the

modern form shown in Fig. 6, are found in a belt com-

mencing in eastern Iowa, running thence through northern

Illinois, eastern Indiana, southern Ohio, and thence bending

south through Kanawha valley, and ending in western North

Carolina. The first modification is seen in Fig. 8, and

found in Ohio, the Kanawha valley, and North Carolina;

the second, shown in Fig. 10, is found in Ohio and the

Cherokee district; the third, shown in Fig. 5, is found in

East Tennessee; and the last, shown in Fig. 6, is found in

the North Carolina mounds.

Although specimens, chiefly of the first modification, have

been discovered in New York and Massachusetts, it is not

known that the " Monitor" or any of its manifest modifica-

tions prevailed, or was even in use, at any point south

of the belt mentioned. Pipes in the form of birds and other

animals are not uncommon, as may be seen by reference to

Plate 2XIII. of Jones's "Antiquities of the Southern In-

dians;" but the platform is a feature wholly unknown in

the Gulf States or middle Tennessee, as are also the deriva-

tives from it.

This fact stands in direct opposition to the theory that the

mound-builders of Ohio fled southward across Kentucky and

Tennessee, and became incorporated with the tribes of the

Southern States, as it is scarcely possible that such sturdy

smokers as they must have been, would have abandoned

all at once their favorite pipe. The change, as it was in the

other direction, would have been giadual. This evidence,

however, has a very significant bearing on another point;

for, if the testimony introduced justifies the theory advanced

in this paper, then it is probable the Cherokees entered the

immediate valley of the Mississippi from the north-west,

striking it in the region of Iowa. This supposition is strongly

corroborated, not only by the presence of the "Monitor"

pipe and its derivatives along the belt designated, but also

by the structure and contents of many of the mounds found

along the Mississippi in the region of western Iowa and

eastern Illinois. So striking is this resemblance, that it has

been remarked by explorers whose opinions could not have

been biassed by this theory.

Mr. William McAdams, in an address to the American

Association for the Advancement of Science, remarks that

"mounds such as are here described, in the American bot-

toms and low lands of Illinois, are seldom found on the

blufi's. On the rich bottom-lands of the Illinois River,

within fifty miles of its mouth, I have seen great numbers
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of them, and examined several. The people who built them

were probably connected with the Ohio mound-builders,

although in this vicinity they seem not to have many earthen

embankments or walls enclosing- areas of land, as is com-

mon in Ohio. Their manner of burial was similar to the

Ohio mound-builders, however, and in this particular they

had customs similar to mound-builders of Europe." Two

mounds in Calhoun County, 111., one of which was opened

by Mr, McAdams and the other by one of the Bureau assist-

ants, presented the clay mass in the regular form of the

Ohio "altar." But what is strange, though not without

parallel, is the fact that we find the structure and contents

of some of the eastern Iowa mounds similar to what is seen

in the Cherokee district of North Carolina and East Tennes-

see. Here, among other things, are seen the cubical piles

or "altars" of unhewn stone with bones about them, pre-

cisely as found in some of the North Carolina burial-places,

pottery bearing a strong resemblance to that of Ohio, and

mounds with stone strata. A mound in Franklin County,

Ind., described and Bgured by Mr. Homsher in the "Smith-

sonian Report for 1882," presents features strongly resem-

bling those observed in tumuli attributed to the Cherokees.

Here we see the rectangular heaps of cobblestones like those

in the North Carolina mounds, and stratification and ai'-

rangement of skeletons as in the East Tennessee mounds,

also the stone stratum observed in the Iowa works.

Having now traced the tribe back to the western boundary

of the mound region, we are prepared to take a glance

downward along the line of migration, bridging by deduc-

tion such breaks as appear in the testimony.

According to the data presented, we find them first on the

west bank of the Mississippi, a tribe of comparatively lim-

ited numbers, slowly extending their settlements or shifting

up or down the stream between tlie mouth of the Des Moines

River and what is now the northern boundai-y of Iowa. If

we may judge by their works, it would seem that it was

necessary only at this northern point of their extension to

fortify against enemies. A suggestion as to who these ene-

mies were will be offered a little further on. It is impossi-

ble to give any satisfactory estimate of the length of time

they occupied this locality; it was long enough, however,

for them to acquire certain peculiar customs, some of which

were not wholly dropped until they came into contact with

the whites many centuries later. It is possible that here

they began to build mounds, but explorations westward of

this area have not been carried on to a sufficient extent to

speak with certainty on this point. It was here, no doubt,

that the platform pipe with animal figures came into use.

The ornamentation of their pottery, and the forms of their

vessels, suggest the possibility of contact or intercourse with

southern mound-building tribes. There is also abundance

of evidence that they had acquired the art of manufacturing

cloth, and were acquainted with copper. The evident ad-

mixture, however, in these mounds, by intrusive burial, of

articles of more recent times with those of the original buri-

als, renders it somewhat difficult to decide positively as to

the advance made in art by this people while residing in this

locality.

After passing to the east side of the river, it appears that

they moved some distance farther to the south, their utmost

limits in this direction being in Calhoun County, 111. The

reason for this may have been the presence of the same ene-

mies who opposed their northward movement on the oppo-

site side of the river. Of course, without the knowledge of

all the mound testimony, any attempt to descend into details

of the movements of the tribe would carry us wholly into

the realms of speculation.

All that the mounds teach us in regard thereto is the ex-

tent of the area occupied, and the encroachments of works

of other types which may or may not be contemporaneous.

It is a fact perhaps worthy of notice, that, while the re-

mains of the effigy-builders on the west side of the river

reach but little south of the fortified point before alluded to,

they are found on the Illinois side as far south as the lati-

tude of Peoria.

Passing on eastward, we next find indications of their

presence in eastern Indiana, whence it seems they gradu-

ally moved into central Ohio, finding, as we judge from

some works along the southern border of their line of

migration, some opposition. Their stay in this attractive

region must have been long, and for most of the lime a pe-

riod of peace. The reasons for this conclusion are, first,

the indications of the growth of the tribe, judging by the

number of works and the statements in the Delaware tradi-

tion, which imply that it had spread northward near to the

lakes; and, second, the localities of the defensive works,

which indicate that their chief contest was with a northern

foe. If the latter supposition be correct, it would seem to

imply that until this contest they had not found it necessary

to build defensive structures.

These, of course, are speculations, and only advanced as

such ; but there is one thing in relation to their removal

from this region for which there appears to be historical,

traditional, and mound testimony, and which has some bear-

ing on the preceding suggestions. This is, that their de-

parture was in separate bodies, and at intervals of consider-

able length.

That some were in their historic seat before the time of

De Soto's expedition, and possibly as early as the thirteenth

century, has been shown. On the other hand, we have the

statement of Bishop Ettwein, in a communication made to

G-en. Washington, that the last of them did not remove

from the region of Ohio until about the year 1700. We also

find in the mounds of Ohio indications of intercourse with

people residing in the mountain region of North Carolina.

It has been objected, with some show of reason, that the

theory advanced in this paper cannot be correct, because

there are no such enclosures in North Carolina and East

Tennessee as those in Ohio, because no true "Monitor" pipes

have been found in the mountain section, and because no

engraved shells have been found in the Ohio mounds. The

first of these objections has already been alluded to; but we

may add, that this people found themselves able, in their

mountain fastnesses, to protect themselves against all their

Indian foes without erecting artificial defences. The second

objection, as we have already shown, is answered by a some-

what remarkable historical statement by Adair. When he

speaks of pipes "full a span long, with the fore part com-

monly running out with a short peak, two or three fingers

broad and a quarter of an inch thick, on both sides of the

bowl lengthwise,''^ he can refer to no other known pipe than

the "Monitor," or the very slightly modified form with
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straig-lit base, found also in the Ohio mounds. As the author

quoted wrote before any specimens had been unearthed from

mounds, he must have seen in use that of which he speaks.

This, we repeat, is somewhat remarkable, and forms a link

coniiectins: the Cherokees and mound-builders of Ohio suffi-

cient to warrant the theory here advanced, were there no

other evidences bearing on the question.

The fact that no engraved shells bearing designs like

those found in North Carolina and Tennessee have been dis-

covered in Ohio forms no objection to the theory. Arts and

customs are not always ethnical or tribal: some are acquired

hy contact and intercourse with other tribes. The custom of

carving and wearing these shell gorgets did not originate

with the Cherokees, but was acquired by coutact with other

tribes, after they had reached their southern home.

These objections do not militate against the theory, which

IS established on too broad a basis of facts and resemblances

to be set aside by its failure to account for all the discov-

eries made. Investigations in regard to the origin and use

of these ancient monuments must be made chiefly by com-

parisons and deductions, as historical evidence is in most

cases wanting, and absolute demonstration impossible.

Attention was called in the first part of the paper to the

conclusion reached by linguists, that the language of this

tribe belongs to the Huron-Iroquois family, thus necessi-

tating the inference that we must look to the same locality

for the origin of both. This throws a faint ray of light on

the history of our tribe preceding their arrival on the banks

of the Mississippi. But before attempting to follow this

slender clew, attention is called to some general considera-

tions drawn from a comprehensive study of the monuments

of the mound section.

In entering upon a discussion of the routes by which the

mound-builders came into this section, an examination of

the general distribution of the prehistoric remains is neces-

sary. At present we are concerned only with what may be

considered the boundaries thereof. Although the data are

not sufHcient to determine these limits accurately, enough

has been ascertained to indicate what will probably be found

in the end to be true.

Limiting the consideration to what are usually classed as

the genuine works of the mound-builders, the eastern bound-

ary extends from central New York along the Appalachian

range to Virginia, diverging thence south-eastward so as to

strike the Atlantic coast in South Carolina. The Gulf coast,

west of Florida, appears to be generally bare of mounds

(with the exception of shell and refuse heaps) for some dis-

tance toward the interior. On the north, the lakes and

Rainy River form a tolerably well defined border, but west

of the source of the Mississippi there is a northward exten-

sion into Manitoba which has not been fully traced; yet the

indications are that but few ancient works will be discovered

north of the Assiniboin region. Most of the mounds of this

section which have been explored appear to be somewhat re-

cent, though others bear evidence of being contemporaneous

with the works of Wisconsin. On the west the plains ap-

pear to form the boundary from North Dakota to Texas, a

line of recent works along the Missouri River forming the

only exception, so far as known.

The statement frequently made, that the works of the

mound-builders continue across Texas into Mexico, appears

to be without any foundation ; for up to the present time

but few have been discovered south of Red River, except in

the eastern part of Louisiana.

So far, therefore, as the facts ascertained are concerned,

the distribution of the works of the mound-builders affords

but little evidence on which to base a theory in regard to the

lines along which the authors of these works entered the

mound section. The exceptions, if any, are to be found in

Florida and the North-west. But this statement must not

be taken as indicative of a theory held by the writer, for he

is not inclined to the opinion that the mound-building ele-

ment, except possibly that of southern Florida, entered

through this peninsula. Although he has reached no set-

tled conclusion on this subject, he has been inclined to look

more to the north-west and west for the lines of immigration

than elsewhere, but freely confesses that he finds but little

in the works along the border on which to base any theory

on this subject.

While this is true considering the section as a whole in its

relation to the other comprehensive archaeological divisions

of the continent, there are, on the other hand, decided indi-

cations of movements within the mound section.

The works of the effigy-mound district, confined chiefly to

the southern half of Wisconsin and the immediately adjoin-

ing sections, are peculiar, and formed a puzzling factor to

those holding the theory of one great nation of mound-

builders. The study of these appears to lead all those who
have devoted attention to them to the conviction that the

more elaborate forms, are, as a rule, older than the simpler

ones.

Following up the slight clew thus afforded, and using the

faint rays of light thrown on the history of the builders by

the distribution of the mounds, we are led to believe that

their entrance into the district was most likely at its south-

western corner, about what is now the north-eastern part of

Iowa, and that the area longest occupied was the south-

western portion of Wisconsin. The indications are, that

they shifted back and forth between the Mississippi River

and Lake Michigan, and finally made their exit at the north-

western boundary of the State, a part going as far north as

southern Manitoba. From there they at length passed

southward into Dakota, where the mounds fade out, and the

presence of the descendants of the builders—who, we are in-

clined to believe, pertain to the Dakotan stock— is indicated

only by surface figures

Another movement, traced by certain classes of works and

vestiges of art which we ascribe to the ancestors of the

Cherokees, was that already mentioned, extending from east-

ern Iowa through Illinois, Indiana, Ohio, and West Vir-

ginia, to the mountain region of North Carolina and East

Tennessee.

A tiiird line is indicated by certain types of prehistoric re-

mains extending from Michigan, along the southern shore

of Lake Erie, into New York; but nothing has been found

in these remains by which to determine the direction of the

movement. There is little doubt, however, that the works

along this line are attributable to one or more tribes of the

Huron Iroquois family.

Another class of works forms an irregular line extending

from southern Illinois, through Kentucky and middle Ten-

nessee, to the north-east corner of Georgia; the area of chief
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occupation, and position. of longest quietude, being that por-

tion of the Cumberland valley in middle Tennessee. The

works along this belt, which we attribute to the Shawnees,

consist chiefly of stone graves of a particular type, and

mounds; they fail, however, to give any satisfactory evi-

dence as to the direction of the movement. Nevertheless

there are, along portions of the line, some evidences of a

shifting back and forth ; and the minor vestiges of art prove

beyond question that the authors were contemporaneous

with the builders of the mounds of East Tennessee and

North Carolina.

Although the banks of the Mississippi are lined with pre-

historic monuments from Lake Pepin to the mouth of Red

Eiver, showing that this was a favorite section to the an-

cient inhabitants, yet a study of these remains does not give

support to the theory that this great water highway was a

line of migration during the mound-building age, except for

short distances. It was, no doubt, a highway of traffic and

war-parties, but the movements of tribes were across rather

than up and down it. We do not assert this as a theory or

simple deduction, but as a fact proven by the mounds, what-

ever may be the theory in regard to their origin or uses.

The longest stretch, where those apparently the work of one

people are found on one bank, is that from Dubuque to the

mouth of the Des Moines. As we move up and down, we

find repeated changes from one type to another. In addi-

tion to this, is the intermingling of other types, and indica-

tions in most places of successive occupation by different

tribes. It is a very natural supposition that the people first

reaching the bank of this broad stream, or of any of the

other large streams of our country, would continue their

course along it, but the mounds give no support to the the-

ory.

A study of this subject ought to lead us to the proper con-

clusion, for it is evident that the natural condition of a

mound-building people is one of permanency: hence their

movements are governed largely by pressure from other

tribes, and not by choice. No evidence has yet been found

in the mounds pointing to the first comers into the section.

On the contrary, all the evidences of migi-ation point at the

same time to pressure or obstacles in one or more directions.

For example: the mound-builders of Wisconsin must have

found some obstacle which prevented them from continuing

their course eastward around the southern end of Lake

Michigan, while the pressure which drove them from the

area they had occupied so long seems to have come from the

north-east.

The singular course of the people who buried in the stone

graves south of the Ohio, whether moving eastward or west-

ward, can be explained only on the theory of the presence

of other tribes to the north and south; and this is probably

true, as has been suggested, in regard to the people who

travelled from eastern Iowa to Ohio.

Indications of movements are found in other portions of

the mound section, but those mentioned are all which have

any immediate bearing on the subject under consideration

at present.

Returning now to the point where we paused in our jour-

ney backward along the pathway of the Cherokees, the in-

quiry arises, "From what point, or along what line, did

they come to their halting-place on the banks of the Missis-

sippi?" As has already been stated, it is now conceded by
linguists that their language is an offshoot of the Huron-

Iroquois family,—a relationship long ago surmised by Dr.

Barton and Mr. Gallatin. We may therefore, in ans.wer to

the above inquiry, though in a somewhat broader sense than

given, adopt the language of Mr. Horatio Hale in speaking-

of the more closely allied branches of this family: "There

can be no doubt that their ancestors formed one body, and

indeed dwelt at one time (as has been well said of the an-

cestors of the Indo-European populations), under one roof.

There was a Huron-Iroquois 'family pair' from which all

these tribes were descended. In what part of the world this

ancestral household resided is a question which admits of no

reply except from the merest conjecture." He adds, how-

ever, "that the evidence of language, so far as it has yet

been examined, seems to show that the Huron clans were

the older members of the group; and the clear and positive

traditions of all the surviving tribes, Hurons, Iroquois, and

Tuscaroras, point to the Lower St. Lawrence as the earliest

known abode of their stock."

If the evidence presented in this paper be considered suffi-

cient to justify the belief that the Cherokees entered the

Ohio valley from the west, we are, then, forced to one of

two conclusions, which may be stated bi-iefly as follows:

1st, That this tribe, breaking away from the family in its

eastern home, wandered westward, passing between Lake

Superior and Lake Huron into what is now Wisconsin, and

onward to the border of the plains, turning thence south-

ward to the point on the banks of the Mississippi where we

first find them; or, 2d (which is fare more likely), the origi-

nal stock was at one time in the distant past located in the

region north-west of Lake Superior, and while here the

Cherokees separated from their brethren, and moved

southward to the banks of the Mississippi, while the

latter, being pressed onward, moved eastward, north of the

Lakes, to the banks of the St. Lawrence. If this suppo-

sition accords with what really was the direction of the

movement, then it is highly probable, that, when they

reached the Ottawa River, a portion followed down its

course, while others turned southward into what is now On-

tario, and were in that section when the Lenape appeared on

the scene.

The first of these suppositions presents a movement so un-

likely, though not entirely without a parallel in Indian his-

tory, that we feel constrained to reject it, so long as there is

a theory consistent with the known data that is more simple

and reasonable.

The evidence presented by Mr. Hale in the "Iroquois Book

of Rites" leaves no doubt that the earliest known seat of the

Huron-Troquois family was on the Lower St. Lawrence; but

it is scarcely presumable that their first appearance on the

continent was in this eastern region. It is more likely that

they had reached this point from some western section, and

as they increased in numbers were forced to partially retrace

their steps.

Although it is apparent that the authors of the ancient

works east of the Rocky Mountains were substantially in the

same culture state, and belong to the same race in the broad

sense, yet there are some reasons for supposing (if we in-

clude the ancient works of New York under the general

term "mounds") that the custom of building mounds origi-
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nated independently in some two or three different sections.

This is inferred from the fact that there appear to be at least

three comprehensive classes of works: first, those of the

Huron-Iroquois region; second, those of the Dakotan dis-

trict; and, third, those of the southern section. These are

not limited by ethnic lines, as the people who built the

works along- what we have designated the Cherokee and

Shawnee belts probably derived the custom from the south-

ern mound-builders.

The southern Dakotans, as the Quapaws and cognate

tribes, also built mounds of the southern type. It is possi-

We, however, that future discoveries in the north-west and

south-west may throw additional light on these questions,

and modify the views here advanced, which are based, as a

matter of course, only on the data so far obtained.

The attempt to estimate the time that has elapsed since the

arrival of the Cherokees on the banks of the Mississippi (as-

suming the theory advanced to be correct) or since their

meeting with the Lenape must be almost wholly conjectural.

Mr. Hale says the time which has elapsed "since the Tal-

legwi were overthrown" is variously estimated, but that the

most probable conjecture places it at a period about a thou-

sand years before the present day, which would carry it back

to the ninth century. Basing the estimate on the traditional

•evidence, for mound evidence gives but little aid in this re-

spect before contact with the whites, it would seem to be

more nearly correct to place the event in the eleventh or

twelfth century. How long they had remained in this i-e-

gion when the war with the Lenape occurred is a question

that must be left wholly to conjecture until other data than

those we now possess are obtained ; but it must have been a

stay of some centuries, during which, as before said, they

had lived in comparative peace. There are some reasons for

Ijelieving that during this time another tribe had pushed its

way up the Ohio River to the region about the mouth of the

Miami. It is even probable that bands had crossed to the

north side of the Ohio, and established themselves along the

Tianks of the two Miamis. These I am inclined to believe,

as heretofore remarked, were Shawnees who probably en-

tered the Mississippi valley after the advent of the Chero-

kees. There is some evidence, however, in this region, of

the presence of another small tribe which must have been

•driven out or destroyed. The remains which indicate the

presence of this tribe are peculiar stone heaps and stone

graves- It is possible that the presence of other people in

this part of the Ohio valley caused the Cherokees to retreat

Tip the Kanawha instead of southward across Kentucky.

The importance archceologically of the questions here dis-

cussed does not end with their bearing upon the history of

a single tribe, for at almost every point there are side con-

nections with other peoples. If it be admitted that the

'Cherokees were mound-builders down to the appearance of

the white race «n the continent, the mystery of the builders

•of our ancient monuments is virtually dispelled ; for the

lines which radiate from this point are so numerous and so

far-reaching, that, when traced out to their utmost extent,

the whole realm of mound-builders will have been traversed.

This is a view of the subject which has not received due

-consideration on the part of those who admit that some of

t;he works are attributable to Indians, yet claim that others

are due to a different and more .highly cultivated race. An

illustration by partially tracing one or two of these lines

will serve to impress the reader with the importance of in-

vestigation in this direction.

Reference has already been made to the fact that engraved

shells similar to those found in the mounds of North Caro-

lina and East Tennessee have been discovered in stone

graves of a particular type, and that stone graves of this

type often occur in mounds assigned, even by disbelievers of

the Indian theory, to the true mound-building age. As the

designs on these shells are peculiar, it is reasonable to con-

clude that the builders of the two classes of works were con-

temporaneous, or that there was an overlapping to some ex-

tent chronologically. Following up this line, which is

traceable by other indications than merely the form of the

sepulchres in which the dead were buried, we are led in one

direction to th.e banks of the Delaware, where, history and

archseology inform us, the Indians of that locality were

burying their dead in tombs of the peculiar type mentioned,

as late as the time of William Penn. It carries us in an-

other direction, to southern Illinois, where links are found

connecting unmistakably with the historic tribes of that sec-

tion.

Going back to the Cumberland valley, the chief seat of

these stone-grave builders, other lines start out which lead to

the ancient works of south-eastern Missouri. Speaking of

objects taken from "the peculiar stone graves of the South-

ern States," especially those of the Cumberland valley. Pro-

fessor Putnam states that he has classed these "as belonging

to the southern mound-builders, from the fact that the care-

ful exploration of thousands of the graves, under the direc-

tion of the Museum, shows that their contents, including the

human remains, are of the same character as those of the burial

mounds in general, in the same region. . . . We have con-

clusive evidence, in the objects here arranged, that the

stone-grave people of the south-west, and at least one group

of the mound-builders, were one and the same people."

In another place he says, "Many of these carved disks of

shell have been found in the graves and mounds of Tennes-

see and Missouri, and, with the identity of the associated pot-

tery from the two localities, go far to prove the unity of the

people, notwithstanding some slight differences in burial

customs."

Although it is probable that Professor Putnam is not jus-

tified in concluding that the people of the two sections were

tribally identical (if this be his meaning), yet the strong

similarity in the forms, ornamentation, and character of the

pottery leaves no doubt that they were contemporaneous,

and, in consequence of contact or intercourse, had adopted

in some respects similar customs.

Thus it is seen, that, commencing with the mounds of the

Cherokee district, the connecting lines lead to the modern

and non-mound-building tribes of the Delaware valley, to

the historical tribes of Illinois, and to the veritable mound-

builders of middle Tennessee and south-eastern Missouri.

Nor do these complete the list of points to which the

branches of this single diverging line lead us. As there are

other diverging lines, it is apparent, that, when all have

been traced out along their various branches, a large por-

tion of the mound area will have been traversed.

This renders it highly probable that there was no manifest

break in the mound-building age. It may have continued.
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and probably did, for many centuries, but there is no satis-

factory evidence found in the monuments that there were

two distinct mound-building ages. On the contrary, the

historical, traditional, and archffiologic testimony is decidedly

ia favor of the theory that our prehistoric works are attribut-

able to the Indian tribes found inhabiting this country at its

discovery, and their ancestors. Cyeus Thomas.

NOTES AND NEWS.

Since the article on the Kiowa County meteorites was pub-

lished (Science, June 18, 1890), we learn that another mass,

weighing 219 pounds, has been found at Brenham Township,

Kiowa County, Kan.

—We leai-n from Nature of June 12 that the measurement of

the Rhone glacier in a comprehensive and systematic way has

been carried on since 1874 by the Swiss Alpine Club, and the

abundant data obtained will shortly be published in separate

form. It appears that the glacier was in recession till 1888. but

since last year it has been advancing.

—By the new law on education of 1891, Sloyd is made obliga-

tory in all the schools of Norway. The Norwegian Government
has invited Mr. Akkel Mikkelsen, director of the Danish Sloyd-

training College, to give a course of instruction at Christiania to

the teachers of all the training-colleges in Norway. The courses

for Sloyd at Naas, in Sweden, will be held from May 37 to July

8, from July 29 to Sept. 8, and from Nov. 4 to Dec. 15.

—The Appalachian Mountain Club has issued a special circular

relating to the twenty-fifth field meeting, at the Deer Park Hotel,

North Woodstock, N.H. , July 1-8, and excursion to Randolph

July 8-14. Further information may be obtained by addressing

John Ritchie, jun., Box 3725, Boston, Mass., or J. Allen Crosby,

70 Boylston Street, Jamaica Plain, Mass. Members of the club

who would be interested in a trip to the Dead River region, Maine,

In September or October, visiting Mounts Abram Bigelow, Snow,

and Parlin Pond Bald, are invited to communicate with R. B.

Giover, 11 Durham Street, Boston, Mass.

—A noteworthy event in the movement for the higher educa-

tion of women, as we learn from the London Journal of Educa-
tion, was the laying of the foundation stone of the Janet Clarke

Buildings at Trinity College, Melbourne, Australia, on March 17.

In 1883, Trinity College authoi-ities decided, with some misgiv-

ings, to admit women students to their lectures. The next step

was the establishment of a collegiate home, and a house in the

neighborhood of the college was rented as a residence for lady

students'. To put this home on a permanent basis. Lady Clarke

promised a donation of £5,000, which will go far towards defraying

the cost of the new building. Sir M. H. Davies has given £3,000

as the nucleus of an endowment fund. Miss Hensley, a former

student of Newnham College, has been engaged by the council as

lady principal of what will be the first Australian women's college.

—In the Journal of the Bombay Natural History Society (vol.

iv. No. 3) Mr. E. Giles records a cui-ious fact, which ought to have
some interest for entomologists. In June, 1888, he was standing

one morning in the porch of his house, when his attention was at-

tracted by a large dragonfly of a metallic blue color, about two
inches and a half long, and with an extremely neat figure, who
was cruising backwards and forwards in the porch in an earnest

manner, that seemed to show he had some special object in view.

Suddenly he alighted at the entrance of a small hole in the gravel,

and began to dig vigorously, sending the dust in small showers

behind him. "I watched him," says Mr. Giles, "with great at-

tention; and after the lapse of about half a minute, when the

dragon-fly was head and shoulders down the hole, a large and

very fat cricket emerged like a bolted rabbit, and sprang several

feet into the air. Then ensued a brisk contest of bounds and
darts, the cricket springing from side to side and up and down,

and the dragon-fly darting at him the moment he alighted. It

was long odds on the dragon-fly, for the cricket was too fat to

last, and his springs became slower and lower, till at last bis ene-

my succeeded in pifining bim by the neck. The dragon-fly ap-

peared to bite the cricket, who, after a struggle or two, turned

over on his back and lay motionless, either dead or temporarily

senseless. The dragon-fly then, without any hesitation, seized

him by the hind-legs, dragged him rapidly to the hole out of

which he had dug bim, entered himself, and pulled the cricket in

after him, and then, emerging, scratched some sand over the hole

and flew away ; time for the whole transaction, say, three minutes."

—In a lecture on "Foam," Lord Rayleigh insisted that foaming
liquids were essentially impure, for pure liquids will not foam.
For instance: neither water nor alcohol can be raised into a froth,

although a mixture of the two may be to a certain extent. Th&
addition of gelatine to water in the proportion of 1 in 100,000 de-

velops the foaming quality quite noticeably. Of course, the best-

known foaming liquid is a solution of soap, such as the children

use for blowing bubbles. A liquid foams when its films have a

certain durability. In all liquids these films exist, since a bubble-

as it rises is covered with a thin film. Now, the most striking,

property of films is their tendency to contract, and they may be
regarded as being in the condition of a stretched membrane, as

of India-rubber, with the diff'erence that the tendency to contract

never ceases. An air-bubble will force the air back through the-

pipe, and a loop of silk floating on a film will be forced into a

circle the moment the film inside it is ruptured. Oil forms a
film on the surface of water, and covers it entirely, even it tha-

mass of the oil be collected into drops. This is well shown by

dropping a particle of oil on to a vessel of water lightly covered

with sulphur flour. The sulphur will be irtimediately driven to-

the edge by the spreading film. The reason of this is that the-

tensiou of the water air film is greater than the combined tensions

of the water-oil and oil-air films, and consequently pulls out the

oil-film. It is possible to reduce the surface tension of water by

mixing it with \ arious substances, such as ether and camphor.

Camphor scrapings placed on the surface of pure water enter into

vigorous movement, because the dissolved camphor diminishes

the surface tension of the water; but, if the water be contami-

nated by the least quantity of oil or grease, the motion ceases.

Loi-d Rayleigh made several exjjeiiments to find what thickness

of oil-film would accomplish this: he found it to be about 14-

millionth of a millimetre. This thickness bears to an inch the

same ratio that a second of time bears to half a year. Lord Ray
leigh explains the calming action of oil on the sea as follows: as

the waves advance, the surface has to submit to periodic exten

sions and contractions. At the crest of a wave the surface is

compressed, while at the trough it is extended. So long as the

water is pure, there is no force to oppose this; but, if the surface

be contaminated, the contamination strongly resists the alternate-

stretching and contraction. It tends always, on the contrary, to

spread itself uniformly, and the result is that the water refuses to

lend itself to the motion which is required of it. The film of oil

may be compared to an inextensible membrane floating on the-

surface of the water, and hampering its motion.

—The visit of the Iron and Steel Institute of Great Britain to

the United States in the autumn is likely to be in every way most

successful. There will be three different sets of meetings,—the-

meetings of the American Institute of Mining Engineers, which

take place in New York on Sept. 29 and 30; the meetings of the-

Iron and Steel Institute of Great Britain, which take place in the-

same city on Oct. 1, 2, and 3: and the international meeting pro-

moted jointly by those two societies, which will take place about

the middle of October at Pittsburgh. The excursions which have

been planned by the American reception committee, of which Mr..

Andrew Carnegie is chairman, provide for about three thousand'

miles of free transportation through the United States. Accord-

ing to Nature, the principal excursions will take place to the iron

ore and copper regions of Lake Superior; to Philadelphia, Harris-

burg, and Chicago, wliei-e there are large iron and steel engineer-

ing works to be inspected; and to the new iron-making district of

Alabama. About three hundred members of the Iron and Steel

Institute and one hundred German iron-masters have intimated

their intention of taking part in the meetings; and ah-eady many
have booked passages in the Hamburg-American Company's:
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steamer "Normannia," leaving Southampton on Sept. 12. The
meetings and excursions will last altogether over a month, and
will practically embrace every point of interest in the United

States within a distance of fifteen hundred miles of New York.

Papers have been promised for the meetings by Sir Lowthian Bell,

Sir Nathaniel Barnaby, Sir Henry Eoscoe, and others. Among
those who have intimated their intention of being present at the

meetings are Sir James Kitson (president of the institute), Loi-d

Edward Cavendish, Sir John Alleyne, Sir James Bain, Mr. Hing-

ley, M.P. (president of the Iron Trade Association), Mr. Theodore

Fry, M.P., Sir J. J. Jenkins, Sir Thomas Story, Mr. Windsor
Richards, Mr. Snelus, F.R.S., and Mr. Edward P. Martin.

—We learn from the Journal of Education (London) that a

model school has recently been built at Mannheim, Germany, at a

cost of £45,000. It contains 42 school-rooms, 2 drawing-rooms, 2

singing-rooms, 2 rooms for manual instruction, and a gymnasi-

um; further, a large hall, 2 private rooms, 2 sets of rooms for the

servants, and 4 subterranean prisons. The latest hygienic im-

provements and precautions against fire have been introduced.

Iron has been used instead of wood, except in the roof. The
ceilings are all of beton. The floors are parquet floors laid in as-

phalt. The accumulation of dust and the development of bacte-

ria are hereby minimized. Underground there are two bath-

rooms, one for boys and one for girls, with a dressing-room for

each; also a large dining-room where 700 poor children can be

fed in winter. The number of children in the Volksschnle at

Mannheim has increased from 4,650 in 1880, to 9,220 in 1890.

— The next meeting of the American Society of Microscopists,

instead of being held at Louisville, Ky., will be held at Detroit,

Mich., Aug. 12 to 15 inclusive. The outlook for the meeting is

most encouraging, from the papers already promised. The subjects

for discussion are "Representation of the Society at the World's

Fair, Chicago, 1893," to be opened by Ex-Gov. Jacob D. Cox,

Cincinnati, O.; "Micrometry," by Professor William A. Rogers,

Waterville, Me. ; "Proposed Standing Committee on Medico-Legal

Microscopy," by Professor Marshall D. Ewell, Chicago, 111.

;

"Uniformity in Tube-Length,'' by Professor Simon H. Gage,

Ithaca, N. Y. ; "The Advisability of adding more Members to the

Publication Committee," by Professor D. S. Kellicott, Columbus,
O. ; "Proposed New Constitution," by Dr. William J. Lewis, Hart-

ford, Conn.; 'The Advisability of meeting at Same Time and
Place of the Amarican Association for the Advancement of

Science," by Professor W. H. Seaman, Washington, D.C. ; "Ad-
visability of sending Copies of the Publications to Some of the

Great Colleges and Libraries of the World," by Dr. LeeH. Smith,

Buffalo, N.Y. ; and "Fees of Experts with the Microscope," by

C. M. Vorce, Esq. , Cleveland. The general session for the reading of

papers will be held in the new building of the Detroit College of

Medicine, corner of St. Antoine and Catherine Streets and Gratiot

Avenue. The mayor of Detroit will deliver the address of wel-

come, to be followed by the response of the president of the

society, George E. Fell of Buffalo, N.Y. On Wednesday the

forenoon and afternoon sessions will be devoted to the reading

and discussion of papers and special topics; and in the evening

the president will deliver the annual address, the subject being

"The Influence of Electricity on Protoplasm." Thursday fore-

noon will be devoted to the reading and discussion of papers and
special topics; and the afternoon, to the various technological fea-

tures of microscopy, as preparing, staining, mounting of speci-

mens, section-cutting, manijiulative methods, etc. These demon-
strations will be conducted by experts in the different branches of

work, and will form a valuable feature of the meeting. In the

evening there will be an exhibition of microscopes and objects, pop-

ular in character, and tendered by the society to the citizens of

Detroit. Friday will be given over to the reading of papers, discus-

sions, etc., until 4 p.m., when, by invitation, the members and
friends of the society will take a trip on the Detroit River, fol-

lowed by an inspection of the laboratories of Park, Davis, & Co.

The headquarters of the society will beat the Hotel Normandie.and
the Russell House and Hotel Cadillac will also be open to the guests.

Negotiations relating to reduced railroad fares have been in prog-

ress. Should they be successful, due notice will be given. The

local committee of Detroit will issue circulars relating to the work-
ing session and the exhibition. They will supply badges, and look
after the general welfare of those attendant upon the convention.

—The January number of Flecheisen and Masius' Neue Jahr-
biicher fur Philologie und Padagogik contains a short but inter-

esting report by E. Vogel on Spanish Oymnasia. The writer

commences with a few details on the Spanish Volkssehule. He
says that elementary education is not compulsory, but that the

Volksschiilen, whether conducted by the municipality or the

Church or other societies, are not so bad as might be expected.

The Spanish child is unusually sharp, and, not being burdened
with several alphabets or a complicated orthography, learns to

read and write easily in a few months. After this, he makes
some progress in arithmetic and geography, and other branches
of instruction; "while the German teacher is still laboring, in the
sweat of his brow, "seine buben durch die disteln und dornen
eines sogenannten lesebuchs zu lavieren." There are some estab-

lishments for higher elementary teaching; but these are little

patronized, children being usually put out apprentices at the age
of twelve. Secondary education is given in the institiitos, organ-

ized some thirty years ago. The curriculum covers five years,

with a very singular time-table: viz.. First year, Latin and Span-

ish, 9 hours weekly; geography, 4^. Second year, Latin and
Spanish, 9; Spanish history, 4rJ. Third year, rhetoric and poetic,

9; arithmetic and algebra, 9; history, 4|; French or English, 4^.

Fourth year, geometry and trigonometry, 9; psychology, logic,

and ethics, 9; French or English, 4^. Fifth year, physical sci-

ence, 9; biology and hygiene, 9; agriculture, 9. The school-year

is 37 weeks. The text-books are said to be good, all except those

on Spanish grammar, the best of which is ludicrously incorrect

and antiquated. The teachers lecture, but the boys cannot under-

stand the words they are obliged to use. The leavingexamina-

tion is ridiculous; so much so, that a moderately clever boy can

become "bachiller" at fourteen, and most boys do so at fifteen.

The instituto is consequently, in popular opinion, "ein humbug."
Mr. Vogel, with the true German belief in pedagogy, concludes

his observations with the remark that "a good middle school

would, in twenty-five years, make this talented nation one of the

first in Europe."

—Professors F. W. Clarke and H. W. Wiley, representing com-
mittees appointed by the Chemical Society of Washington, the

Chemical Section of the American Association for the Advance-

ment of Science, and the Association of OflScial Agricultural

Chemists, respectfully submit the following statement: Diu-ing

the past two years the formation of a national, or rather conti-

nental, chemical society has been much discussed. A committee,

of which Professor A. B. Prescott was chairman, presented a re-

port upon the subject at the last meeting of the American Asso-

ciation, and that report was in the main favorable. A new com-
mittee, however, was appointed to secure fuller information, and
will report at the next meeting of the association, in August,

1890, at Indianapolis. A larger attendance of chemists is there

expected. The plan which has so far been chiefly considered is

in brief as follows: to organize a continental chemical society,

representative of all North America, by affiliating together as far

as possible existing local organizations; the society as a whole to

hold an annual meeting at such time and place as may be agreed

upon from year to year; while local sections, like the sections of

the British Society for Chemical Industry, shall have their regu-

lar, frequent gatherings in as many scientific centres as possible,

all publishing their work in one oiBcial journal. The opinions of

chemists are sought as to whether they regard the project favora-

bly; and, if modifications or objections occur to them, it is de-

sired to have them formulated. Upon the basis of the replies, the

committees named will prepare their reports to the organizations

which they represent. Other existing societies, having appointed

similar committees, may take action independently; if so, their

views will be considered also, as it is desirable to secure the full-

est CO operation among the chemists of America. Complete unity

of action is essential to success. Replies should be addressed to

Professor F. W. Clarke, United States Geological Survey, Wash-
ington, D.C.
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THE TORNADO: ESPY'S EXPERIMENTS.

These investig-ations of Espy upon what aetions may be

considered as taking place in the upper air, as has been al-

ready said, are of the highest importance, and demand a

special consideration. A proper interpretation of his re-

sults will help us in all our studies and reasonings. One of

the most serious difficulties that we shall encounter, how-
ever, is in the fact that in the open air we are not dealing

with a limited confined space, but we have to do with un-

limited space and a well-nigh frictionless medium. 'The

apparatus which he used has been sufficiently described

already. The earlier investigation with the nephele-

scope was made witliout the use of a condensing syringe;

and in this we are able to compreherid clearly just the

action which took place, while in the later researches the

results were quite complex. Mr, Espy first carried his jar

into air the temperature of which was quite low, at freezing

or below; and, after it had attained the temperature of

its surroundings, the stop-cock was closed, and the jar was

taken to a room with high temperature, 70° to 80°. The air

inside was expanded by the heat, and the amount of this

expansion was measured on the gauge. He then opened the

stop cock, and closed it at the moment the mercury reached

a level in the gaug'S. The rising of the mercury in the

gauge after explosion, he thought was due to the gradual

heating of the air which had been cooled by the sudden ex-

pansion. In the same way the jar was left in a high tem-

perature for a time; then the stop-cock was closed, and it

was carried to a low temperature. In this case, of course,

the mercury in the gauge had the opposite motion to that it

had before. The same experiments were tried with both

moist and dry air.

One of the more important results from these researches,

Espy does not seem to have thought of, though it dimly

foreshadowed the epocli making experiments of Mayer and

Joule, in England, on the mechanical equivalent of heat.

It is plain that in this confined space used by Espy there

must be a relation between the amount of rise or fall in

temperature and the corresponding change in air-pressure

under a constant volume, and this will enable us to deter-

mine the expansion of air per degree of heat applied. In

moist air the average difference of temperature between the

cold and warm room was 45*^, and the rise of the gauge 2.97

inches; in moist air, going from a warm to a cold room, the

fall in temperature was 45°, and the fall in the gauge 2.60

inches: while with dry air these quantities were 57° and

3.34 inches and 63° and 3.30 inches respectively. The

amount of change per degree in the four cases was .066,

.057, .059, and .052 of an inch, or a mean of .059 of an inch

in all the cases. The reading of the barometer is not given

;

but, if we assume it to be 29.80 inches, we fl.nd that the in-

crease of temperature required to double the pressure in the

jar was not far from 505°,—a result which is remarkably

close to the 490° found by the more careful and extended re-

searches of others. We now see the important bearing of

this first work on our studies. If we compress air 5 inches

by the gauge, we would heat it 83°; and if 10 inches, 167°;

and so on, provided no heat was lost or dissipated in the

operation. We ought also to be able to calculate from the

reading of the gauge, after any operation of either conden-

sation or expansion, exactly how much the air was heated

or cooled, provided always that no heat was lost or gained.

In the light of this interpretation, let us examine some of

Espy's experiments. In one instance he compressed the air

10 inches. We may suppose that he waited long enough to

allow the jar to attain the air temperature before explosion.

After the explosion the gauge reading was 2.15 inches, which

would indicate that the cooling was not far from 36°, pro-

vided the only influence on the gauge was through the rise

of pressure consequent upon the heating of the air by sur-

roundings. It would appear that the theoretical cooling

from such an expansion should be much greater than this;

and, in fact, we cannot reason or theorize upor this result

in any way, without first learning tlie probable loss of heat

during compression, and its gain during expansion, to and

from the environment. Espy's nephelescope was duplicated

in its different parts, with the addition of a most delicate

thermometer loaned by Professor Russell. This instrument

has a bulb .06 of an inch in diameter and 1 inch in length,

and would change one degree in from two to three seconds.

It is plain, tiiat, in observations with any degree of speed

in change of temperature, any instrument will be liable to

-lag behind the existing temperature. This difficulty, how-
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ever, may be partially avoided by conducting operations at

variable rates of speed, because, if we obtain the same re-

sult with different rates, we can conclude that the lagging is

inappreciable. Again: the amount of this lagging may be

approximately computed by using two thermometers with

different rates of lagging. Whatever may be this lagging,

however, it is plain that it would be exactly the same in

moist as in dry air, so that our comparative results will be

entirely free from any error due to the instrument. In

saturated air, moisture collects on the bulb; but this can

make no difference, since in saturated air the dry and wet

thermometers read alike.

Experiments.

On rapidly compressing the air and suddenly releasing it,

the amount of rise and fall in temperature was the same,

about 7° for 10 inches of compression. We shall be entirely

within the limits of error if we assume the lagging to be 1°.

Since the air at the side of the jar was at very nearly the air

temperature, we can consider that the average heating and

cooling of the whole air was not far from 4°. This shows what

an enormous loss of heat was sustained by the air in com-

pression to one-third its bulk. The theoretical heating

should have been 163°, while the actual heating was one-

fortieth of that. But the most important fact in this con-

nection is that Espy, under the same conditions, found the

cooling after expansion to be nine times that found above.

Espy emphasizes the great necessity that exists in closing the

stop-cock at the moment the mercury reaches a level, or at

the exact moment when we may suppose the cooling by ex-

pansion is greatest. On repeating these experiments, it was

a matter of great astonishment to find that the delay of a

few seconds only in stopping the expansion, after the col-

umns in the gauge were at the same level, almost entirely

obliterated the subsequent rise. This would seem to show

that heat from the environment had little or nothing to do

with this rise, and this is an exact corroboration of the in-

dication of the thermometer; for a rise of 4°, which was found,

would represent less than .25 of an inch on the gauge. Does

the mercury in the gauge reach a level before the air inside

the jar is in equilibrium with the outside air? Professor

Marvin has suggested that the momentum of the mercury in

the latter part of the expansion would cause it to reach its

level sooner than the air its equilibrium. On performing

the experiment at different speeds of expansion, it was found

that a definite relation existed between the rapidity of fall

of the mercury and the subsequent rise after arresting the

expansion. For example: the air each time was compressed

to 400 millimetres, and expanded in 5, 10, and 20 seconds.

The amount of rise in these cases was approximately 41, 21,

and 12 millimetres respectively. It might be thought that

this was due to the greater accession of heat to the air during

the slower expansion (that is, the cooling would not become

as great), but in all these cases the thermometer indicated the

same cot^ling at the end. It must also be plain that this

effectually disposes of the question of lagging, as suggested

above. The evidence is cumulative and conclusive, that the

rise noted by Espy was not due to a heating, from outside, of

the air cooled by expansion; and his whole theory regard-

ing the difference in cooling, of dry and moist air, falls to

the ground.

As regards the fact that there is only an exceedingly slight

rise after waiting a few seconds. Professor Seaman has sug-

gested that the air may be heated in these few seconds, and

therefore there is no rise. But it takes time to heat the air

under these conditions, and in these few seconds the amount
of heating is exceedingly slight: in fact, this one thing is a

strong argument against the view that the rise noted after

expansion is due to heat; for the rise is vei-y rapid, and is

accomplished in a few seconds. Still another point is to be

noted : by making the compression to 400 millimetres very

rapid (that is, in 10 seconds), and then expanding in 5, 10,

or 20 seconds, we have heated and cooled our air by very

nearly the same amount, and it has come back to just a de-

gree or two below the outside air temperature; so that the

subsequent rise cannot be due to the accession of heat from

outside. There is an exceedingly interesting matter right

here that I leave for physicists to consider. We are told

that the only way in which air can lose its heat is by per-

forming work. Now, is it possible for us to consider that

the amount of work done in compressing the air to 400miDi-

metres is exactly counterbalanced by the work done by the

air in forcing aside the outside air as it rushes out of the jar?

It would seem as though the former must be a thousand or

more times greater than the latter, if we take account of all

the circumstances. One more experiment was tried to de-

termine the cause of the rise in the gauge after explosion.

If this rise were due to the behavior of the gauge, rather

than to outside heat, we ought to be able to obtain it at any

moment after expansion, and long before any marked cool-

ing had taken place. When the expansion was arrested

after one or two seconds, there was a marked rise in the

gauge. This arrest must have been long before the cooling

could possibly have brought the air to the outside tempera-

ture, for the just previous compression had heated it 4"

above the air, and the expansion could not cool it down before

5 seconds had elapsed. Whatever may have been the cause

of this rise, there is one point about which there is not the

slightest doubt, and this is the principal point that we are to

consider. Under all conditions of slow or rapid compression

and expansion, the final cooling after explosion was almost

identically the same, whether moist or dry air were used.

This was determined by the thermometer; and in this ex-

periment it must be admitted that the lagging of the ther-

mometer had no influence, for it would be precisely the

same in both moist and dry air. The rise of the gauge after

explosion with dry air was slightly greater than with moist

air, but this may have been due to a difference in the whirls

which the explosion always produced inside the jar. It

seems almost incredible that this fatal slip should have oc-

curred at such an extremely critical point in Espy 's work;

and I am impressed with the conclusion thus reached, not so

much by my interpretation of Espy's doubtful results, but far

more because the two sets of experiments dovetail into each

other so perfectly, and the one serves as a check on the

other.

It is not a little remarkable that we have obtained some-

what the same result as this by another method of reason-

ing. The condensation of the moisture or the appearance

of the cloud, even in thoroughly saturated air, is exceedingly

evanescent in a jar of this kind. It is next to impossible,

except with very high compression (15 to 20 inches), to get
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a particle of mist to settle to the bottom. Under the com-

pressions employed by Espy, the cloud or mist entirely dis-

appears in a few seconds, and not an atom of moistare

reaches the bottom of the jar. Suppose, now, that, at the

instant of expansion, latent heat were liberated by the for-

mation of the cloud, which would prevent a further cooling.

It is very plain that it would be used up immediately ia the

evaporation of the cloud ; and the disappearance of the mist

proves that the sensible heat has again become latent, and

can have absolutely no effect in expanding the air or in

causing a iinal higher gauge reading, as Espy thought.

A note should be made of the condition of Espy's moist

air. The presence of a haze or cloud is no evidence of sat-

urated air, for such cloud has been produced in air having

only two per cent of moisture. When air is pumped in

from the room, it has an enormous number of dust-particles

in it, and these give the semblance of fog on sudden expan-

sion Espy tried to saturate his air by putting a little water

into his jar, but it is certain that this expedient would be

of little or no effect. Bubbling air through three inches of

water will not saturate it, and it was found that nearly all

expedients failed to do so. The only satisfactory saturation

could be effected by passing the air through a bottle full of

small pieces of sponge saturated with water. While we
cannot think that Espy's air was saturated, yet it is certain

that the experiments in 1889 were with saturated air, and

hence must have shown a difference between dry and moist

air, if any could have done so. The delay of several days in

some of Espy's experiments after compression before explo-

sion should have served, and probably did serve, to increase

the moisture in the air, and not to diminish it, as he thought,

and as his researches seemed to indicate. It might be

thought essential, in order that this question may be settled

beyond all doubt, that there be some explanation of Espy's

results showing a slightly greater rise in the gaiige after

expanding dry air than when moist or partly moist air was

used. Undoubtedly, if all the conditions were known, the

difference could be easily explained. It is absolutely cer-

tain that it was not due to any latent caloric of elasticity

that was given out by the moist air.

I think this discussion will enable us to reason more or

less effectively as to what are the probable heating and cool-

ing effects in the free atmosphere from descending or ascend-

ing currents, and the resultant liberation or production

of energy. It is well known that the most perfect locomo-

tive makes use of only five to ten per cent of the total en-

ergy developed. We have just seen, that in condensing air

to 10 inches, instead of obtaining an increase of temperature

of 163°, as theory seems to indicate, we have barely reached

4°, or one-fortieth of the theoretical amount. It is plain

that this is due to the loss of heat into the environment of

the air. Suppose, now, we take away this confining jar;

suppose we make steam in the open air instead of our loco-

motive boiler; or suppose, instead of trying to compress air

in our jar, we had the total horse and steam power of the

whole earth engaged in compressing the free air by forcing

it through syringes or force-pumps into the atmosphere.

What would be the result ? The utter absurdity of all this

is most plainly manifest, but is it any more so than the at-

tempt at developing effective energy in the free air, as has

been theoi'etically accomplished by some ? If there is this

enormous dissipation of heat under conditions which we can

control, must there not be a very much greater dissipation

of heat in all out-doors ? Is it not highly probable that

many of the theoretical deductions find their only shadow

of support in the fact that the assumptions call for a perfect

engine without loss of a particle of energy? Has theoretical

meteorology ever produced even a single essential effective

element or part of this perfect engine ? If the considerations

herein set forth are borne out by subsequent researches, we
must most certainly come to the conclusion that thus far

theoretical meteorology has not had a single well-supported

fact on which to base its profoundest theories of tornado-

generation and movement. Professor Wild of St. Peters-

burg has well said, "Without exact and satisfactory data,

meteorology cannot develop as a science, but will be, a&

heretofore, mainly a tumbling-ground for vague speculations

and dilettanti investigations."' H. A. Hazen.
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Ohio Meteorites.

Under date of June 13, Mr. George F. Kunz, in an article in

Science upon meteorites, mentions two copper ear-rings found by

myself in an Ohio mound as partly composed of meteoric iron.

Mr. Kunz is in error as to the locality of the find. It was made
at Frankfort, Ross County, O., and not in the neighborhood of

Fort Ancient, as stated in the article.

The ear-rings are coated with a heavy plate of the iron, and are

splendidly preserved, the iron having resisted atmospheric agen-

cies remarkably well. It is slightly corroded in one [ilace only.

The state of preservation is due to the placing of the objects in

a layer of fine, dry gravel by the builders of the mound. The
nearest skeleton was distant five feet, and the ear-rings did not

accompany any remains. However, there were three copper

hatchets placed alongside these ear-rings, and five other spools or

ear-rings, too; but these latter were not covered with meteoric

Iron, or any other substance. The mound was examined in April,

1889. Waeeen K. Mooeehead.
Xenia, O., June 18.

Vertical Components of Motion in Cyclones and Anticyclones.

In saying that there is an ascending component of motion in

cyclonic areas, and a descending component in anticyclones {Sci-

ence, May 30), I meant that the winds in these areas of low and
high pressure do not move horizontally, but obliquely upwards or

downwards. The evidence of this has been presented and dis-

cussed by Loomis, in his '-Contributions to Meteorology," in the

American Journal of Science; and an abstract of these has been

prepared by Clayton for the American Meteorological Journal.

Hann and others have also discussed the matter. If Mr. Vel-

schow, who makes inquiry on this point in Science, June 20, is

not already acquainted with the writings of these authors, a ref-

erence to them would perhaps satisfy him. W. M. Davis.
Cambridge, Mass., June 21.

BOOK-REVIEWS.

Locke. By Alexander Campbell Fkasee. Philadelphia, Lip-

pincott. 16°. $1.25.

This the latest volume of Blackwood's "Philosophical Classics"

is one of the best of the series. It opens with a quite full account

of Locke's early life and education, with brief sketches of his

family and the various persons with whom he came in contact in

those years, and by whom he may be supposed to have been in-

fluenced. It then recounts his entrance into political life, and the
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various vicissitudes he experienced in consequence of the frequent

changes of government, culminaling in a ten-years' exile in Hol-

land. These ten jears were quite probably the most important in

his whole life ; for it was chiefly during this time that he thought
out and composed his "Essay on the Human Understanding,"

and also some of his most important political treatises. The later

events of his life, together with the histoi-y of his various works,

are related by Professor Fraser with care, and with as much ful-

ness as most readers will desire.

The account of Locke's life, however, is kept subordinate to the

analysis and criticism of his philosophy,—a task which Professor

Fi'aser ha^ performed with great clearness and philosophical acu-

men. He remarks in his preface how great has been the influ-

ence of Locke's "Essay" upon subsequent thought, and that it

'seems in excess of the author's speculative depth and subtlety or'
grandeur of character,—a remark with which most readers of the

work at the present day are likely to agree. Professor Fraser

shows, however, in another place, to what this influence is really

due. Locke was the first thinker to place at the very portal of

philosophy the question as to the "origin, certainty, and extent

of human knowledge;" and, though he failed to answer the ques-

tion himself, it has been recognized ever since as the main prob-

lem in human thought. When Professor Fraser comes to inquire

why it was that Locke failed to solve the problem, he shows
plainly that it was due to an insufficient comprehension of the

intuitions of reason and of their philosophical importance. Locke
did not deny their existence,—on the contrary, he expressly rec-

ognized their truth and self evidence,—but he assigned them a

subordinate place in his scheme, and therefore failed to give a

satisfactory account of our ideas of substance, infinity, causation,

and others,which cannot be derived from external or internal sense.

Professor Eraser's discussion of this point is very able; and all

who wish to understand Locke's work, and his place in the his-

tory of philosophy, will do well to read this book.

Eussia: its People and its Literature. By Emilia Paedo BazIn.
Tr. by Fanny Hale Gardiner. Chicago, McClurg & Co. 16°.

$1.25.

The object of this work is to give an account of the present

state of society and opinion in Russia, with a more particular ex-

amination of the works of the Russian novelists. Senora Bazan
tells us at the outset that she is not acquainted with the Russian

language; but she has read largely of the works in other lan-

guages that treat of Russia, together with all the translations

from Russian literature that have appeared. She has also asso-

ciated considerably with Russian authors and revolutionists in

Paris, and by all these means has obtained materials for an inter-

esting book. Of course, in a small book prepared in this way, we
cannot expect any thing specially nevv or original; but the reader

will find in it a clear and instructive delineation of the more im-

portant phases of Russian life and literature as the authoress un-

derstands them. She begins by briefly noting the leading points

in Russian history, and then gives us a study of nihilism, which

to our mind is the most interesting part of the book; while the

rest of her remarks relate mainly to the new school of Russian

novelists, beginning with Gogol, and ending with Tolstoi. Ni-

hilism, she thinks, as others have thought, is in great part the

product of the atheistical and pessimistic philosophy of Germany,
though political discontent has had a share in forming it; and she

shows clearly that it is confined to the more active and educated

classes, the peasantry and workingnien generally showing thus

far no sympathy with it. The characteristics of Russian fiction

are attributed partly to nihilism, and partly to the spirit of "real-

ism" which pervades all the fiction of the age. After spending

several years, however, in the study of her subject, Sefiora Bazan

confesses herself somewhat bafiled, and ends with the remark,

"Russia is an enigma; let those solve it who can—I could not."

Festalozzi, his Life and Work. By Roger De Guimps. Tr. by

J. Russell. (International Education Series.) New York,

Appleton. 12°. $1.50.

About a year ago we had occasion to notice a translation of De
Guimps's "Life of Pestalozzi," by Miss Crombie, and we are now

favored with another by a different hand. Of the two, the ren-

dering by Mr. Russell seems to us the best. We have not the

French original at hand to test the accuracy of the work, but this

is vouched for by Rev. R. H. Quick, who writes a brief introduc-

tion; and the translation reads like an original composition in

English, thus making an interesting book. Moreover, it is com-
plete, the narrative being given entire, with very copious extracts-

from Pestalozzi's own writings. It is therefore the best account

of his life and work to be found in English, and is well worthy of

a place in the series to which it belongs.

Of Pestalozzi himself we have perhaps said enough in former
articles ; but we may cite a few remarks by Mr. W. T. Harris in

the "Editor's Preface," which he contributes to the volume. He
holds, and rightly, that the Swiss educator's importance consists

not so much in his method of teaching as in his ardent desire for

the education and elevation of the poorer classes, who, previous

to his time, had had virtually no education at all. According to

Mr. Harris, "he is the first teacher to announce convincingly the

doctrine that all people should be educated,"—a doctrine now held

and more or less effectively practised in all civilized countries.

It was to this end that all his labors were directed, and he had
thus the honor of leading the movement for universal education.

Of his method of teaching, Mr. Harris does not speak so highly,

believing in particular that he laid too much stress on the mere
training of the senses, and too little on the development of the

thinking faculty. With these views we agree; and we cannot

help adding, that, in our opinion, an efficient practical, method
was just what Pestalozzi lacked, the failure of all his educational

experiments pointing strongly to this conclusion.

AMONG THE PUBLISHERS.

In the Atlantic for July, Professor Shaler writes about "Sci-

ence and the African Problem." Mr. Albert Bushnell Hart's pa-

per on "The Status of Athletics in American Colleges" may be

called "timely."

—Messrs. Ginn & Co. announce a revised edition of "Our Gov-
ernment," by Jesse Macy, professor of constitutional history and
political economy in Iowa College.

— Edward Heron-Allen, the well-known expert in palmistry ,^

has an article upon "The Cheiromancy of To-Day" in Lippin-

cott's Monthly Magazine for July.

—The July number of the Contemporary Review, issued in this

country in the original English form by the Leonard Scott Publi-

cation Company, New York, will contain a paper by Edward
Bellamy.

—Any of our readers who are planning a trip to Europe should

look at the "Guide to Europe" published by Houghton, Mifflin, &
Co., and edited by the well-known Stoddard. The book is of

convenient size, is well made for its special pm'pose, and contains-

just the information required by the vacation tourist. A new
edition appears each year.

—The contents of the first number of the fourth volume of the

Journal of Morphology (Boston, Ginn & Co.) are as follows:

"The Origin of the Cerebral Cortex and the Homologies of the

Optic Lobe Layers in the Lower Vertebrates," by Isaac Nakagawa,

B.Sc, Princeton College; "The Skeletal Anatomy of Amphiuma
dm-ing its Earlier Stages," by O. P. Hay; "The Segmentation of

the Primitive Vertebrate Brain," by Charles F. W. McClure, fel-

low in biology at Princeton; "The Life-History of the Formed
Elements of the Blood, especially the Red Blood Corpuscles,'" and

"Observations upon the Occurrence, Structure, and Function of

the Giant Cells of the Marrow," by W. H. Howell, Ph.D., lecturer

in physiology and histology. University of Michigan.

—Some weeks ago we noticed the proposed series of popular sci-

ence books to be published in this country by Macmillan. The first of

this series, which appears under the general title "Science in Plain

Language," is by William Durham, a fellow of the Royal Society

of Edinburgh, and consists of a number of short essayson evolution,

antiquity of man, bacteria, the basis of life, ancient lake dwell-

ings, etc. The titles would lead one to suppose the book to be of

a somewhat disjointed character, but the author's aim was to
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show a connection between all the subjects, illustrating the prin-

ciple of evolution. The volume proposed to follow in this series

will contain various papers on astronomy and physics, including

"The Sun and Solar Energy;" "The Moon;" ""Weighing the Sun
and Moon;" "Size and Mass of the Earth;" "Planet Worlds and

Suds;" 'Fixed and "Variable Stars;" "Star Clusters, Nebulse, and

Comets;" "Contents of Space;" "Formation of the Heavenly

Bodies;" "Tides;" "Light;" ' The Spectroscope;" etc.

—Two of the recent publications of the Johns Hopkins Univer-

sity may interest some of our readers. One is on "The Study of

History in Germany and France," by Paul Fredericq of the Uni-

versity of Ghent, translated by Henrietta Leonard, and gives a

somewhat minute account of the methods now pursued in teach-

ing history in the universities of Germany and in the various

higher schools in Paris. The historical courses in the German
Universities are of tvi^o kinds, theoretical and practical, of which

the former are like those in our own colleges, while the latter are

intended to teach the student how to investigate and criticise the

original authorities. It is these practical courses, as pursued in

the historical seminaries, that M. Fredericq most esteems; and

he devotes many pages to an account of the way they are carried

on, the students doing most of the work, and the teacher making
suggestions and criticisms. Some foreign observers have thought

that this mode of investigating history was degenerating into a

mere criticism of texts and study of trifles; but M. Fredericq

thinks otherwise, though he admits that it might do so. The
French historical courses in general he esteems less highly, but

speaks with enthusiasm of those at the Practical School for Ad-
vanced Study (L'Ecole Pratique des hautes etudes), founded in

Paris a few years since, and which resemble to some extent those

of the German universities. On the whole, M. FredSricq's mono-
graph, though too minute for most readers, is well prepared, and
will doubtless be suggestive to American educators. The other

pamphlet to which we alluded is "Notes on the Progress of the

Colored People of Maryland since the "War," by J. E. Brackett.

This author had previously published an account of the negroes

and of slavery in Maryland before the war, to which the present

work is therefore a supplement. He speaks first of the political

action of the negroes, which, in his opinion, has not helped them
much, and then goes on to state what they have done in accumu-
lating property and otherwise improving their condition. He re-

ports, that, according to the best information obtainable, not

more than two thousand of the Maryland negroes own any prop-

erty, though the number of negroes in the State is over two hun-

dred thousand. Considerable difficulty has been experienced by
them in gaining admittance to the professions of law, medicine,

and teaching; but they have finally succeeded in all these cases.

Some prejudice and caste feeling still prevails; but, on the whole,

the status of the negro in Maryland seems to be improving as fast

as could reasonably have been expected.

— The Shakespeare Society of New York announces that it will

immediately resume its publications (temporarily discontinued,

pending the establishment of "The Bankside Shakespeare") with

a second series, to consist of unexpurgated reprints of the Old

English Miracle Plays, Mysteries, and Moralities, as illustrating the

growth of the drama up to Shakespeare, besides the least known
and edited English plays contemporary with Shakespeare's own
work. This second series will discard the black and gold cover

and 16mo. page heretofore used, and hereafter all of the society's

publications will be issued in "Bankside" style, in the best work
of the Riverside Press; laid paper, boards, parchment backs, 8vo.

;

uniform with "The Bankside Shakespeare." Two hundred and

fifty copies of this series only will be printed, and the type will

then be distributed, not to be reset under any circumstances.

These impressions will be sold at $2.50 per volume, payable on

delivery, plus postage. No. 1 of this second series will be "lacke

Drvms Entertainment, Or The Comedie of Pasqvil and Katherine.

as it hath beene sundry times plaid by the Children of Powles.

Newly corrected, London, printed by W. Stansby, for Philip

Knight, and are to be sold at his shop in Chancery-Lane ouer

against the Roles. 1616. (With notes, and Introduction touch-

ing the origin, growth and decadence of the Children's Com-
panies.)" Address L. L Lawrence, clerk Publication Committee,

N.Y.S.S.. 21 Park Row, New York City.

PRACTICAL

ELECTRICAL NOTES
AND DEFINITIONS.

For the use of engineering students and practical
men by W. P. Maycock, together with Rules and
Regulations to be observed in Electrical Installation
Work, with diagrams. 130 pages, 32mo, cloth, 60 cts.

E. & F. N. SPON, 12 Cortlandt St., New York.

HE:4TE]VAIVI>IIEL,L,. 416 p., paper.
DIVIIVE LOVE AlVD WISDOVI.
383 p., paper. By Emanuel Swedenborg.
Mailed, prepaid, for 14 cents each (or 35
<;ents for both) , by the American Swedenborg
P. and P. Society, 20 Cooper Union, N.Y. City.

BOOKS
50,000 Tols. of ancient and modem
rare and scarce books offered foi
sale. Send for books tried to ob-
tain elsewhere without success.

American, British, German and French Books. Cat-
alogues mailed free to Bookbuyers.

C, N. CASPAR, Book Emporium 437 E. W, St., Milwaukee

yi/ST PUBLISHED.
fOPULAR MANUAL OF VISIBLE SPEECH AND

VOCAL PHYSIOLOGY.
:For use in Colleges and Normal Schools. Price 50 cents.
.Sent free by post by

N. D. C. HODGES, 47 Lafayette Place, New Yorlt

OM and Rare Books.

Back numbers Atlantic, Century, Harper,
^nd Scribner, 10 cents per copy, other maga-
.zines equally low. Send for a catalogue.

A. S. CLARK,
Bookseller,

34 Park Row, New York City.

fi
ACK NUMBERS and complete sets of leading Mag-

azines. Rates low. AM. MAG. EXCHANGE,
Schoharie, N.V,

JUHT OUT.

Speech Reading and Articulation

Teacliing. .

By A, MELVILLE BELL.

Price, 25 Cents.

Practical Instructions in the Art of Reading
Speech from the Mouth ; and in the Art of

Teaching Articulation to the Deaf.
[This Work—written at the suggestion of Miss

Sarah Fuller, Principal of the Horace Mann School
for the Deaf, Boston, Mass,—is, so far as known, the
first Treatise published on, "Speech Beading. ""]

From Principals of Institutions fortheDeaf.
" Admirable in its conciseness, clearness and free-

dom from technicality/'
" The simplicity and perfection of this little book.

" Full of exact and helpful observations."
" A very interesting and valuable work."
" The rules are clearly given and will be of great

utility."
'* Every articulation teacher should study it."
" A model of clearness and simplicity, without

having any of the puzzling symbols that trouble the
common mind. . . . The exercises given in speech-
reading from the lips are especially interesting, and
of great importance for the student of phonetics."
— Modern Language Notes.

*.j.,* The above work may be obtained, by
order, through any bookseller, or post-free

on receipt of price, from

N- D. C- HODGES,
47 Lafayette Place, New York.

BOOKS : How to Sxeliaiige tlieni for
otbers. Send a postal to the Science exchange
column (insertion free), stating briefly what you
want to exchange. Science, 47 Lafayette Plaee,
New York.

THE WINNIPEG COUNTRY;
OE,

ROUGHING IT WITH AN ECLIPSE PARTY.
BY

A. ROCHESTER FELI.OW.
(S. H. SCUDDER.)

With thirty-two Illustrations and a Map.

12°. §1.50.

"The story is a piquant, good-humored, entertain-
ing narrative of a canoe voyage. A neater, prettier
book is seldom seen."

—

Literary World.
"This is a sprightly narrative of personal inci-

dent. The book will be a pleasant reminder to
many of rough experiences on a frontier which is

rapidly receding."^

—

Boston Transcript.
" The picture of our desolate North-western terri-

tory^ twenty-five years ago, in contrast with its

civilized aspect to-day, and the pleasant features of
the writer''s stjle, constitute the claims of his little

book to present attention.""—r?ie Dial.

N. D. C. HODGES, Publisher,

47 Lafayette Place, New Yoke.

THIRD EDITION.

THE FAULTToF speech
BY

A. MELVILLE BELL,
Author of " Visible Speech," etc., etc.

The Faults of Speech is a Self-Corrector

and Teacher's Manual, for the removal of all

Impediments and Defects of Articulation.

eo Oen-ts.
*j(.* Sent postpaid on receipt of price,

H. D. C. HODGES, 47 Lafayette Place,

NEW YORK.
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—Welch, Fracker Company have published a work entitled

"In Western Levant," by Francis C. Sessions, illustrated by Hen-
ry W. Hall. It is a record of travel in Spain, Morocco, Algeria,

and Tunis, with brief descriptions of the most noted cities and

architectural works, as well as of the character and habits of the

people. There is nothing of much scientific interest in the book,

. the author having evidently sought for entertainment during his

travels rather than for information; and the work is marred by a

too florid rhetoric. Nevertheless those who are fond of books of

travel will find many items of interest in this one. It is printed

on good paper, suitable for the illustrations, which are pleasing.

— The fifth volume of the new edition of "Chambers's Ency-

clopaedia" has been issued, and deals with the various topics from

"Friday" to "Humanitarians." The scientific articles are quite

numerous and important. Professor Geikie treats of geology;

John S. Keltie, of geography; J. S. Mackay, of geometry; P. G.

Tait, of heat; J. Arthur Thompson, of heredity; and there are

many other articles that would demand notice in a minule sur-

vey of the work. Among the articles of apolitical and historical

character are those on Germany, Great Britain, Holland, and

Ancient Greece; while Cbai-les I. Elton, M P., contributes a paper

of several pages length, on government. Mr. Gladstone fui'nishes

the article on Homer, while Justin M'Carthy sketches the life of

Gladstone himself. Other biographical paper.^ are those on Gen.

Grant, written by Gen. Wilson; on Goethe, by Professor Dowden;
and those on Grote, Hooker, and Hegel; while Henry George

contributes a sketch of himself. This encyclopaedia is, in our

opinion, the best for the mass of reading and thinking men. The
" Britannica," of course, gives a much larger amount of informa-

tion on the details of the subjects treated; but then its articles

are often too elaborate for a busy man to read, yet not elaborate

enough for thorough students of their respective subjects. Be-

sides, Chambers's has now the advantage of being the latest work

of the kind in the market. It is published in this country, in

agreement with Messrs. Chambers, by the J. B. Lippincott Com-
pany, Philadelphia.

— We have received a small jmrnphlet entitled "An Open Let-

ter to Hon. Edward M. Paxson, Chief Justice of Pennsylvania."

It is written by Richard B. Westbrook, who describes himself as

both a bachelor of law and a doctor of divinity, and is a criticism

of certain remarks of Chief-Justice Paxson in an address before

the law school of the University of Pennsylvania. In that ad-

dress Judge Paxson had affirmed that the law of Sinai was 'the
first law of which we have any knowledge," and that Moses was
"the greatest statesman and law-giver the world has ever pro-

duced " These statements Mr. Westbrook disputes, and gives in

an argument of moderate length very good reasons for doing so.

He has no difficulty in showing that Egypt and some other coun-

tries had elaborate systems of law long before the date assigned

to Moses; and he also shows, on the grounds now universally

accepted by biblical scholars, that the legislation attributed to

Moses is, for the most part at least, of very much later date.

Exceptions may be taken to some of his statements; but, on the

whole, every one whose eyes are open to the results of historical

investigation will agree that he has proved his case. The pam-
phlet is published for the author by the J. B. Lippincott Com-
pany, Philadelphia.

— The Exchange Printing Company, 47 Broad Street, New
York, has issued a book entitled "How to preserve Health," by
Louis Barkan, M.D. The claim is made that this work is pub-
lished with the purpose of bringing to public attention the results

of the latest medical investigalions. The objection to the author's

plan that naturally occurs to one reading the pages is that a little

knowledge is a dangerous thing, and that the author has gone
too far in recommending certain courses of treatment for ailing

humanity which shall be resorted to without consultation with

a competent physician.

CATARRH
Catarrhal Deafness—Hay Fever.

A NEW HOME TREATMENT.

Sufferers are not generally aware that these

diseases are contagious, or that they are due to

the presence of living parasites in the lining

membrane of the no-:e and eustachian tubes.

Microscopic research, however, has proved this

to be a fact, and the result of this discovery i^

that a simple remedy has been formulated where-
by catarrh, catarrhal deafness and hay fever are

permanently cured in from one to three simple
applications made at home by the patient once
in two weeks.

N.B.—This treatment is not a snuffer an
ointment ; both have been discarded by repu-
table physicians as injurious. A pamphlet ex-

plaining this new treatment is sent free on
receipt of stamp to pay postage, by A. H. Dix-
on & Son. 337 and 339 West King Street.

Toronto, Canada.

—

Christian Advocate.

Sufferers from Catarrhal troubles should care-

fully read the above.

ANY OF
Prof. A. MELVILLE BELL'S WORKS

—ON—
Elocution — Visible Speech —

Principles of Speech—Faults

of Speech—Phonetics—Line

Writing — World - English,

etc.,

SUPPLIED BY

N. D. C. HODGES,
47 Lafayette Place, N. Y.

Mothers
Save your children from diph-

theria and other contagious
diseases by using in your
Nursery, Bath, and Sleeping
Rooms the

SHERMAN "KING" VAPORIZER,
the ONLY

CONTINUOUS and «
ABSOLUTE

DISINFECTANT
KNOWN, PROVED, AND WARRANTED.
With its use, that deadly,

secret, invisible enemy. Sewer
Gas and all other Noxious
Vapors are rendered harmless.

PureSAtr
INSURED BYUeJji/ ^-^f^ft.

CONTINUOUS.INEXPBNSIVE.REUABLE.
ALL IMPURE AND OFFENSIVE ODORS ABSO-

LUTELY REMOVED.
Each Vaporizer sold is charged for use. No care

except to replenish once in two months at expense
of 4 to 8 cents, according to size. Three sizes. $3.50,

S5.00, $8.00. Illustrated Pamphlet free.

SHERMAN "KING" VAPORIZER COMPANY,
Chicopee Falls, Mass.: Boston, New York.

Philadelphia, or Chicago.

A New Method of Treating Disease.

HOSPITAL REMEDIES.

What are they ? There is a new departure in

the treatment of disease. It consists in the
collection of the specifics used by noted special-

ists of Europe and America, and bringing them
within the reach of all. For instance, the treat-

ment pursued by special physicians who treat

indi£estion, stomach and liver troubles only,
was obtained and prepared . The treatment of

other physicians celebrated for curing catarrh
was procured, and so on till these incomparable
cures now include disease of the lungs, kidneys
female weakness, rheumatism and nervous de-
bility.

This new method of "one remedy for one
disease " must appeal to the common sense of

all sufferers, many of whom have experienced
the ill effects, and thoroughly realize the ab-
surdity of the claims of Patent Medicines which
are guaranteed to cure every ill out of a single

bottle, and the use of which, as statistics prove,
has 1 itined more stomachs thaji alcohol. A cir-

cular describing these new remedies is sent free

on receipt of stamp to pay postage by Hospital
Remedy Company, Toronto, Canada, sole pro-
prietors.

A TEMPORARY BINDER
for Science is now ready, and will be mailed

postpaid on receipt of 75 cents.

This binder is strong, durable and
elegant, has gilt side-title, and allows

the opening of the pages perfectly

flat. Any number can be taken out

or replaced without disturbing the

others, and the papers are not muti-

lated for subsequent permanent bind-

ing. Filed in this binder, Science is

always convenient for reference.

N. D, C. HODGES,
47 Lafayette Place, N, Y.
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DO YOU INTEND TO BUILD?

We offer an Atlas of Sensible Low Cost
^Bouses, a portfolio 11x14 inches, containing
liaudsome illustrations, floor plans, ai>d full

descriptions of this popular design, and fifty-four

others, ranging In cost from $800 to $7,200. This
specimen design Is for a cottage with seven rooms,
-and costing $1,100. It combines beauty and comfort
has two large parches, and is a popular and practi-

cal working design, having been built several times
for its estimated cost.

No matter what style of a house you may intend to

build, it win pay you to have this book.
We will send this Atlas, postpaid, on receipt of

price, SI.—N. D. C. Hodges, 47 Lafayette Place, New
Tork.

BOOKS: HoTi' to Sell tbeni. Send a list,

stating condition, edition, etc., to Science Book
Agency, 47 Lafayette Place, New York.

DICTIONARY

ECONOfflif PLANTS,
BY JOHN SMITH,

Associate of the Linncean Society, author of

" Historia Filicum. " " History of

Bible Plants," etc., etc.

For more than forty years Mr. Smith was
connected with the Eoyal Gardens, Kew,
which gave him remarliable opportunities for

becoming acquainted with the largest collec-

tion of living plants, native and exotic, ever
brought together ; and from 1846, he was
associated with the late Sir. W. Hooper in

building up the Kensington Museum of Eco-
nomic Botany. Based on all this experience,

Mr. Smith has produced this Dictionary which
gives under their popular names information
about plants that furnish the wants of man,
their history, products and uses. Having
received a large invoice of this book from
the London publisher, we offer to mailcopies
postpaid at a discount.

List price, $3 50 : our price, $2.80.

SCIENCE BOOK AGENCY,
47 Liafayelte Place, IVew York.

CHEMICAL BOOKS FOR SALE.

Analyst, London (1887-89, July and November
of 1888 missing) 1.80

SuGAK Cane, Manchester (1881-83, 1885-86, also

numbers of 1884, 1887, and 1888) 2.40

Zeitschrift Rubenzuckerindustrie Stammer
(1885-86, part of 1887) 1.20

Zeitschrift Rubenzucterindustrie Schublers
(Vols, xiv.-svii. inclusive), complete 2.40

Any of the above will be sent postpaid on receipt

of price.

SCIENCE BOOK AGENCY,

47 Lafayette Place, New York.

RUPTURE
cured in stipulated time.

NO DELAY FROM WORK. NO OPERATION.
Gail or send stamp for circular and reference of those

cured. We have on hand over 300 styles of trusses, from
$1 up, and suspensories of all kinds. Orders filled by
mail or express to any part of the United States.

C. A. M. BURNHAVI, M.D.,
138 Clinton Place, New York.

H. D. C. HODGES, 47 Lafayette PL, New York,

Announces as Jtisf ^Published

Fact and Theory Papers

THE SUPPRESSION OF CONSUMPTION.

By Godfrey. W. Hameleton, M,D. 13*. 40c.

"The inestimable importance of tbe subject, the
eminence of the author and the novelty of his work
all combine to render the little treatise worthy of
special consideration. . , . We heartily com-
mend Dr. Hambleton's booklet and wish there were
more such works."—Editorial, Boston i)az7i/ ^di?er-
tiser.

"It is full of facts and wisdom."

—

Philadelphia
Saturday Evening Post.
"The book contains much of importance to the

medical fraternity, aswell as the general populace."—Biirlington JJawkeye.

THE SOCIETY AND THE "FAD."

By Appleton Morgan, Esq. 12°. 30 cents.

"Mr. Morgan founds a sensible and interesting
address upon a text furnished by a sentence from
young ladies*' magazine ; namely, ' Browning aD
Ibsen are the only really dramatic authors of their
century.'"—iVejt? York Sun.
"In the little book before us the treatment of the

subject is dispassionate and logical. The compari-
son drawn throughout this monograph is between
Shakspeare and Browning, the subject-matter being
largely based on the Browning and Shakspearian
societies and how they came to exist A pleasant
half-hour or more may be spent over the book, and
some useful information derived from it.''^—Engle-
wood Times.

PROTOPLASM AND LIFE.

By C. F. Cox. 13^. 75 cents.

The author of this book was for some years presi-
dent of the New York Microscopical Society, and in
this volume he sets forth his views on the spontane-
ous generation theory and its relation to the general
theory of evolution, and on protoplasm and the cell
doctrine.

Beady July 5.

THE CHEROKEES IN PRE-COLUMBIAN

By Cyrus Thomas. 13^. $1.

Dr. Thomas in this work will reverse the usual
method of deaUng with prehistoric subjects ; that is

to say, he will commence with the earliest recorded
history of the tribe as a basis and t- ace the chain
back step by step by the light of the mounds, tradi-
tions, and other evidence, as far as possible. He
has already presented to the public some reasons
for believing the Cherokees were mound-builders,
but additional evidence bearing on the subject has
been obtained. A more careful study of the Dela-
ware tradition respecting the Tallegwi satisfies him
that we have in the Bark Record (Walam OJum)
itself proof that they were Cherokees. He thinks
the mounds enable us to trace back their line of
migration even beyond their residence in Ohio to
the western bank of the Mississippi. The object is

therefore threefold: 1. An illustration of the re-

verse method of dealing with prehistoric subjects
;

2. Incidental proof that some of the Indians were
mound-builders ; 3. A study of a single tribe in the
light of the mound testimony. This work will be an
important contribution to the literature of the Co-
lumbian discovery which will doubtless appear
during the coming two years.

Ready at an early date,

THE TORNADO.

By H. A. Hazen. 13°. $1.

Professor Hazen is one of the prominent meteor-
ologists connected with the United States Signal
Office. In this work he reviews our present infor-
mation as to tornadoes, severely criticising some of
the opinions held in regard to them up to this time.
No one has given a more careful study to these de-
structive storms than has Professor Hazen, and his
book will prove a decided contriOution to the
world's knowledge. In this book will be found a
careful discussion of the important question of
Tornado Insurance, now attracting so much atten-
tion. Hundreds of dollars may be saved by people
who are thinking of such insurance by following the
principles here made plain.

In Preparation.

Foods and Food Adulterants.

By Edgar Richards, Ex-president National Chem-
ical Society.

Color in Nature.
By G. Brown Goode and others.

J'Va7lts,

A ?iy person seeking a position for which he is qztali
fied by hisscieritijic attainments^ or attyperson seeking
some one to fill a position 0/ this character., be it that
ofa teacher 0/science., chemist, draughtsman, or what
not, may have the * Wa?it'' inserted U7zder this head
FREE OF COST, if he satis/ies the publisher 0/ the suit-
able character 0/ his application A ny person seeking
information on any scientific question, the address of
any scientific man, or who can in any way tise this cot-
uvin for a purpose consonant -with the nature of the
paper., is cordially invited to do so.

N EXPERIENCED TEACHER desires to hear of
. a town in which he can establish a high school.

Or, he will lease an academy. Address. G., Lock
Box 19, SufCem, N. Y.

A^

WANTED.— By a lady-graduate of Cornell Uni-
^?velsity, position as teacher in high school,

seminary or college
; prepared to teach the follow-

ing branches, employing, so far as is practicable,
the laboratory method : Geology, Botany. Zoology,
Physiology

; also, if desired. Physics, Chemistry,
Logic and Psychology. References to heads of
above-named departments in Cornell University.
JENNIE T. MARTIN, care Cornell University,
Ithaca, N. Y.

A GENTLEMAN of experience, highly recom-
mended, liberally educated at home and abroad,

desires to correspond with parties needing an in-
structor in the classics or modern languages in a
high grade institution. Address EARLHAil, Ger-
mantown, Pa.

WANTED.—At the Bryant Summer School, Ros-
iyn, L. I . a Lady to teach Sea-Life, and other

Sciences. July 8-Sep. 8. Ten weeks to sis months
according to her convenience. Other papers please
copy. E. HINDS, A.M., Principal,

WANTED—Information concerning the produc-
tion of Mushrooms in caves and other places.

Address M. H. CRUMP, care Ky. Geological Survey,
Frankfort, Ky.

A YOUNG MAN, graduate from an American Col-
lege, who has studied a year in Germany, and

is now studying in Paris, would like professorship in
chemistry. References from some of the best chem-
ists. Address CHARLES E. LINEBARGER, Post-
Restante, Paris, France.

WANTED.—An opportunity to study qualitative
analysis in or near New York City during the

mer. W. J. L., ISO Spring st.. Sing Sing, N.Y.

ASSAYER.—Wanted position as above, has had
three years' practical experience in a London

firm of assayers to the Bank of England, Royal Mint,
etc., etc. Thorough knowledge of bullion assaying,
and of gold, silver and lead ores. I. FRED. JOHN-
SON. Northgate Brewery, Canterbury England.

AN OHIO STATE UNIVERSITY graduate de-
sires a position for next year as laboratory

assistant or instructor in chemistry and physics.
Three years' special preparation for such work.
Two years' experience in teaching. References as to
character and scholarship. Address C. S. ARNOLD,
O. S. U , Columbus, O.

A.
GRADUATE of Princeton, for several years
university student and Fellow in Biology, de-

sires a position either to teach biology or as assist-
ant in a biological laboratory. Would prefer the
latter and be satisfied with a moderate salary if the
position afforded time for the prosecution of original
research. Address, O. S., BOX 86, Princeton, N. J.

Exchanges.

[Free of charge to all, if ofsatisfactory character.
Address N. D. C. Hodges, 47 Lafayette Place, New
York.l

For exchange—14 volumes (1883-1880) American Jour-
nal of Science, 10 volumes (1880-1880) American Natu-
ralist, 21 volumes (iB/g-i'go) English M.chanic, all in

good condition for binding; also. Morris Typewriter.
Wants tir.st-class microscope, camera, chemical or physi-
cal app-ratus. Adiress, with full particulars, E. R.
Chadbourn, Lewiston, Maine.

Wanted. - To exchange land and fre-h-water mollusca,
(principally Hilices Achatinellae, Ciausih'ae and Lim-
naeae,)for those not in my collection. Li,-.ts exchanged.
Address E. H. White, Box 200, Astoria. Or.

To exchange for other books: Meek's Invertebrate
Paleontologv, Cope's Cretace us Vertebrata, Leidy's
Extinct Vertebrate Fauna, Lesquereux Cretaceous Flora.

Ail being volumes of the Hayden Final Reports. Ad-
dress, giving lists, T. N. Glover, Suffern. N. Y.

Meteorites.-Mr. George F. Kunz, 11 to 15 Union
Square. New Ynk. or Hoboken, N. J., will buy or give

in exchange for whole or parts of meteorites. Whole
ones, undescribed ones, and entire falls especially de-
siied.

Wanted—To furnish roots of Dodecatheon Meadia^
Sarracenia purpurea, a.r\A other wild flowers, native of

Southern Wisconsin, in quantities. D. E. Willard, Cu-
rator of Museum, Albion Academy, Albion, Wis.

I have a number of duplicates of microscopic slides,

mostly botani'ial, which I would like to exchange for

hers not now in my collection. Send list of what you
ive to exchange and get my list. S. R. Thompson,

New Wilmington, Pa,
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LOW-PRICED BOOKS.

Any of the following low-priced books will be

mailed postpaid on receipt of price.

SCIENCE BOOK AGENCY,

47 Lafayette Place, New^ York.

AGRICUIiTURE:.

. By J. B. Denton. 8°. !

of Different Nations. By
Agricultural Dr;
Animal Food Re

P. L. Simmonds. i

Armstrong's Agriculture. i8°

British Wild-Flowers Considered in Relation to

Insects By ^ir John Lubbock
Coffee and Chiccory. By P. L. Simmonds. 12°.

DiSE \SES of Field and Garden Crops, chiefly such
as are caused by Fungi. By W. G. Smith.
16"

Flowers, Fruits, and Leaves. By Sir John Lub-

Flowers, The Coiours of. By Grant Alien. 12°

Fruits, Selected : Their Culture, Propagation,
and Management in the Garden and Orchard.
ByC. Downing. 12°

Gardening for Ladies, and Companion to the
Flower-clarden. By Mrs. J. C. Loudon. 12°.

Hops : Cultivation, Commerce, and Uses. By P.
L. Sim nonds. 12°

Horticulture. The Theory of ; or. An Attempt
to explain Gardening upon Physiological Prin-
ciples. By J. Lindley and A. J. Downing

By R^ W.' Birch,

iduc'ts. By P. L.

Sewage Irrigation by Fan

architecture: and r[til.diivg

constrcctioiv.
Architecturk, the Stepping-Stone to. By

Thomas Mitchell. 18°
,

Boiler and Water Pipes, Kitchen. By H. Grim

Bu Construction. By Edward J. Burrell.

Chimneys for Furnaces, Fireplaces,
Boilers. By K. Armstrong, C.E.

Cooking Range. The. By F. Dye. 12°

Fires in Theatres. By E M. Shaw. 12°

Gas Fitter's Guide. By J. Eldndge. 12°

Hot-Watkr Apparatus, Fitting. By F Dye 12°

Hot-Water Apparatus, Fi.\Ing. By J. Eldridge.

Hot-Water Fitting and Steam Cooking Appa-
ratus. By K. Dye. i6°

Pump Fitter's Guide. By J. Eldndge. 12°

lof Beams under Tn
Prof=ssorW. Allan. 18°....

Ventilation of American Dwellings. Lly Da
Boswell Reid, M.D. 12°

Ventilation of Buildings. By W. F. Butler.

ASTRONOMY AND NAVIGATION.
Astronomy for Beginners. Bv Francis Fellowes.

16° '

Astronomy, Lessons in Elementary. By R. A.
Procter. 8°

Hours with a Three-Inch Telescope. By Capt.
William Noble. S° i

Magnetism and the Deviation of the Compass,
By John Merrifield. 18°

Navigation. A I'reitise on. for the Use of Stu-
dents. By John Merrifield. 12^ i

Sea-Routps, The Shortest, and Maps for finding
them in a Few Seconds (Great-Circle Sailing).

By R. A. Proctor. 4°

Student's Atlas, The. By R. A. Proctor. 8° 1

CHEMISTRY.
Experimental Chemistry for Junior Students.

By J. E. Reynolds.
Part I. Introductory
Partll. Non-Metals
Part III. Metals i

Part IV. Chemistry of Carbon Compounds, or
Organic Chemistry ]

Faraday's Chemistry of a Candle.
Practical Chemistry ; the Principles of Qualita-

tive Analysis By William A. Tilden. 8° . . .

.

Practical Inorganic Chemistry, An Introduction
to ; or The Principles of Analysis. By William
Jago. 8°

Practical Organic Analysis, An Introduction to.

By George E. R. Ellis. 8°

Qualitative Analysis and Laboratory Practice,
alof. By T. E. Thorpe and M. M. Pat-
Mu

Qualitative Chemical Analysis, A Short Course
in. By Professor I. M. Crafts and Professor
Charles .\. Schaeffer. 12*^

Qualitative Chemical Analysis. An Elementary
Manual of. By Maurice Perkins. 12"

QuantitatiViS Analysis. By H. Carrington Bol-

Thorpe. 18°

BLES for the Analysi
in School Laborato:

al Analysis. By T. E.

Cult
Wa

EDUCATION.

nd American Education. By Mayo W.

of the Observing Faculties. By Rev.

LiBHA By A. Lang. With a Chapter on
Modern Illustrated Bcoks, by Austin Dobson.

Mahaffy's Old Greek Education. 16°

Manchester Science Lectures for the People
Overpressure in High Schools in Denmark. By

Dr. Hertel
Seeing and Thinking. By W. K. Clifford
Spelling Reform from an Educational Point of

View. By J. H. Gladstone

EIiECTRICITY.

Alternate Current Machinery. By G. Kapp.
18°

Chemistry of the Secondary Batteries of Plante
and Faure. By J. H. Gladstone and A. Tribe.

Dynamic Eleciricity. By John Hopkinson, J. A.
Schoolbred. and R. E. Day. 18°

Dynamo-Electkic Machines, Recent Progress in.

By Professor Sylvanns P. Thompson. 18° ...

.

Electric Bells By F. C. Allsop. 12°

Electric Lighting from Central Stations. By G.
Forbes

Electricity, Supply of, by Local Authorities.
By K. Hedges. 8°

Electr.j-Magnetic Telegraph, A Hand-Book of
the. By A. E. Loring. 18°

Electro-Magnets. By Th. Du Moncel. Tr. by
C.J.Wharton

Electro-Telegraphy. By F. S. Beecher. i6°..

Incandescent Electric Lights, with Particular
Reference to the Edison Lamps at the r^aris

E.xhibition. By Comte Th. Du Moncel. W.
H Preece. I. W. Howell, and others. 18° ...

.

Induction Co ls : How Made and How Used.

Row

Gases nth in Coal-Mii

H. Thu

By Isami Hiroi
etaining Walls

Tekrestrial Magnetism and the Magnetism of
Iron Vessels. By Professor Fairman Rogers.
18°

THERMO-ELECTRICI-fv. By A. Rust. 8°

Wrinkles in Electric Lighting. By V. Stephens.

ENGINEERING.

Actual Lateral Pressure of Earthwork, The. By
Benjamin Baker. 18°

Arches, Theory of. By Professor W. Allan. i8»

Arches. Theory of Solid and Braced. By William
Cain, C E. i8»

Beams and Girders. Practical Formulas for their
Resistance. By P. H. Phllbrick. 18°

Boiler Incrustation and Corrosion. By F. J.

id Tunnel Centres. By John B. Mc-
Master. C.E. 18°

Bridges, On the Theory and Calculation of Con-
tinuous By Mansfield Merriman. Ph.D. 18°

Bridges, Practical Treatise on the Properties of
Continuous. By Charles Bender, C.E. iS"..

Cable-Making of Suspension Bridges By W.
Hildenbrand, C.E. 18°

Compound Engines. Tr. from the French of A.
Mallet. 18°

Flow of Water in Open Channels, Pipes, Conduits,
Sewers, etc : with lables By P. J. Flynn,
C.E. 18°

Foundations. By Professor Jules Gaudard, C.E.
Tr. from the French. 16°

Friction of Air in Mines. By J. J. Atkinson.
18°

Fuel. By C. William Siemens, D.C L to which
is appended the Value of Artificial Fuel as
compared with Coal, by John Wormald, C.E.

By J. J. Atkin-

Helicoijjal Oblique Arches, Treatise on the
Theory of the Construction of. By John L.
CuUey. CE. 18°

High Masonry Dams. By John B. McMaster,
C.E- 18°

How to draw a Straight Line: A Lecture on Link-
ages. By A. B. Kempe

Ice-Making Machines. From the French of M.
Le Doux. 18°

Kinematics oI Machinery. By Professor Ken-
;dy. Wiih an Introduction by Professor R.

Linkages: the Different Forms and Uses of Ar-
ticulated Links. By J. D. C. De Roos. 18°..

Maximum Stresses in Framed Bridges. By Pro-
fessor W lliam Cain, C.E. 18°

Metals and their Chief Industrial Applications.
By C. R. A. Wright

Metals, The Fatigue of, under Repeated Strains.

Fro n the G<:rman of Professor Ludwig Spang-
enburgh,witn a Preface by S. H Shreve, A.M.
18°

Plate Girder Construct
Practical Designing <

Arthur Jacob. .4.B.

Proportions of Pins us
Bender, C.E. iS°..

:d in Bridges. By Charles

Railroad Economics; or, Notes, with Comments.
By S. W. Robinson. C.E. 18° .$0

Retaining Walls, Surcharged and Different Forms
of. By James S. Tate, C.E. 18°

Safe. Y Valves. By Richard H. Buel, C.E. 18°

Skew Arches. By Professor E. W. Hyde, C.E.
Illu

Stadia Surveying. The Theory of Stadia Meas-
By Arthur Winslov

Ry Zerah Colburn. 18°

, The, and its Use. By

, from the French of Nt. Leon

STEAM-Boilor Expl
Stfam-Engine Inc

W. H. LeVan.
S I eam Injectors. '

Pochet. 18°

Storage Reser/oirs, On the Designing and Con-
struciion of. By Arthur Jacob, A. B. 18°....

Strength of Materials. By William Kent, C.E.
18°

Strength of Wroi>ght-Iron Bridge Members. By
S. W. Robinson, C E. 18°

Testing-Machines, their History, Construction,
and Use. By Arthur V. Abbott. 18°

Theory of the Gas-Engine, The. By Dugald
Clerk. i8»

Topographical Surveying. By G. J. Specht,
Professor A. S. Hardy, John B. McMaster,
and H. F. Walling. 18°

Trans.mission of Power by Compressed Air. By
Robert Zahner, M.E 18° ..

Transmission of Power by Wire Ropes. By Al-
bert W. Stahl, U.S,N. i3°

Turbine Wheels. By Professor W. P. Trow-
biidg

Ventilation of Coal-Mines, The. By W. Fair-
ley, M.E. 18°

VoussoiR Arches, A Theory of. By Professor W.
E. Ca

VoussoiR Arches applied to Stc
nels. Culverts, and Domes.
William Cain, ife"

Wheels. A Practical Treatise
By Professor S. W. Robinson

: Bridges, Tun-
By Professor

MISCELLANEOUS.
APHIC Method for solving Certain Algebraii
Equations- By Professor George L. Vose. i&'

ahy's The Art of Swimming in the Eton Style
'E History Album By Francis Gallon 4°..
fE of Faraday. By J. H- Gladstone. 16°

l.\risation of Light. By W. Spottiswoode. .

.

CORD of Family Faculties. By Francis Galton

:Di: nds of the World.

NATURAL, HISTORY.
Chapters on Ants.
Colours of Flower

the British Flora

Common Frog, The.
Darwin, Charles.

from ' Nature."

By Mary Treat. 32°

;, On the. As Illustrated in

. By Grant Allen
By St George Mivart

Memorial Notices reprinted
By Professor Huxley

SANITARY SCIENCE.

Air We Breathe, the,

fessor H. A. Mott.
Bad Drains, and How

DiKTY Dustbins and Sloppy St

d Ventilation. By Pro-
5°

Test them. By R. H.

Byii! P.

nd Puti t Air. By T Rowan. 8°

llNAGE of towns. By J. Phillips. 8°

elling-Hcuses : Their Sanitary Constructio
and Arrangements. By Professor W. H. Coi
field IS°

;hion in Deformity. By William Henry Flowe

Food. The Composition, Digestibility, and Nu-
tritive Value of. By Professor Henry A.
Molt

Health, The Laws of. By W. H. Corfield. 8»..

Health-Science, A Manual of. By Andrew Wil-
son. 8° ... .

H

HiN
6°

Foundations fpr Houses.
. 18°

taking a House. By H.

lyPluml

By Glenn

'. Boulnois.

ng. ByW.

in Health

lage and Sanil

P. Gerhard. 18°

Maternal Management of Childn
and Disease. By Dr. Thomas Bull. 12°

Pneumatic Drainage. By A. Smith. 8''

Potable Water and the Different Methods of de-
tecting Impurities. By Charles W. Folkard.
18° .-

Sanitary Condition of D>velling-Houses in Town
and Country. By George E. Waring, jun. 18°.

Sanit.arv Drainage of Buildings. Notes embodying
Recent Practice in. with Memorand 1 on the
Cost of Plumbing Work. By W. P. Gerhard,

Sanitary Protection. By W. Parry, i"

Sanitary Works Abroad. ByR. Minning. 8°..

Sanitation. Simplicity in. Bv E. T. Blake. 8°.

Sewage. Disposal of. By Maxwell and Tuke. 8°.

Sewer Gases: Their Nature and Origin. By A.

By Professor
De Va

Sewerage and Sew.ige Utilizat
W. H. Corfield. .8°

Shone Sewer.ige System. By E. Ault. 8°

Storage of Water. By J. B. Denton. 8°

Ventilation, Mechanics of. By George W. Raf-

Water and Water Supply. By Professor W. H.
Corfield. iS"
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OUR
Midsumffler Stock-Taking Sale of

SILKS,
In our Departments on the Main Floor and in

the Basement, will commence on Monday, June

23, and continue until July 3.

Seasonable and desirable assortments of Silk

Fabrics will be offered, daily, at, prices that are

designed to secure a complete disp'osal'o/ our

Spring and Summer Stock before the inventory.

Ladies desiring such fashionable ajid useful

Fabrics as Washing Silks, India and China Silks,

Surahs, Louisiennes, in both Plain and Fancy,

Black and Colored Silks, Velvets, etc., will find

this a very interesting opportunity.

JAMES M'CIIEEIIY& CO.,

BROADWAY AND ELEVENTH STREET,

t-ibi-.

NKW YORK.

'^-^.V,
'*^«Vo,

^''Jn,
'«»/

GEMS AND PRECIOUS STONES OF

NORTH AMERICA:

A popular description of their occurrence, value,

history, archeeology, and of the collections in

which they exist; also a chapter on pearls, and on
remarkable foreign gems owned in the United
States. By George Frederick Eunz, Illustrated

with eight colored plates and numerous engrav-
ings. Price, $10.

Mr. Kunz, who is well known as an authority upon
the subject of gem stones, and who is the expert for

Tiffany & Co., possesses peculiar facilities for the
preparation of a work of this kind.

Sentpostpaid on receipt ofprice.

N, ». C, nODOES, 47 liafayette PI., N. Y,

BOOKS: How to get tliem. If there is any
book or paiffuphlet that you want, write to the Science
Book Agency, 47 Lafayette Place, New York.

THE

I

COMPANY.
98 MILK ST., BOSTON, MASS,

Tills Company owns the Letters
Patent granted to Alexander Gra-
ham Bell, March 7th, 1876, No.
174,465, and January 30, 1S77,
No. 186,787.
The Transmission of Speech hy

all known forms of ELECTRIC
SPEAKING TELEPHONES in-
fringes the right secured to this
Company by the ahove patents, and
renders each individual u»er of tel-

ephones, not furnished by it or its

licensees, responsible for .»>uch un-
lawful use, and all the conse-
quences thereof and liable to suit
therefor.

PHYSICAL, ELECTRICAL

AND CHEMICAL

APPARATUS
Of High Grade.

FOR SCEIOOL.S AND COLLEGES.

Send for List of Catalogues.

QUEEN & CO, Philadelphia.

At Siasconset, Nantucket Island,

36 FURNISHED COTTAGES.
$120 TO $275 THE SEASON.

Ocean views; surf bathing; no hot days, malaria or
mosquitoes. Circulars.

DOUBLEDAY,
39 Ann Street, New York.

jomr BASTmss, iosefb imp, ceas. s. lawseitce.

Pres. fi^* Treas. Vice Pres. ^ Secretary.

^[ Gen. Manuger.

FOR

AND ADVERTISINQ

NEW YOR.I^'a

THE MDTDAL LIFE
INSURANCE COMPANY

OF NEW YORK.
RICHARD A. McCUKDY, President.

THE LARGEST, BEST AND MOST POPULAR

LIFE INSURANCE COMPANY IN

THE WORLD.

Assets January 1st, 1890, $136,401,328.02

New Business in 1889, - 151,602,483.37

Annual Income, - - - 31,119,019.62

Ptirely MtUiial.

No Stocklwlders.

NO OTHER COMPANY HAS SHOWN
RESULTS SO PROFITABLE AND GRAT-

IFYING TO POLICY-HOLDERS.

ITS POLICIES ARE THE MOST
LIBERAL AND DESIRABLE

ISSUED.

It lias Paid Policy-holders since Organization

$287,681,948.20.

The Twenty Year Distribution Policy

issued by The Mutual Life Insurance

Company is a Model Contract.

The Company's Policies are now held by

182,310 Members.

ESTERBROOK'S
STEEL PENS.

Of SVPERlOn AND 'STANDARD QUALITY.

Leading Nos.; 048, 14, 130, 135, 239, 333
For Sale by all Stationers.

THE ESTERBROOK STEES. PEN CO.,

WorkB : Oamden. N. J. '^6 Joliu St., Sew York.

MINERALS.
Cabinet Specimens and Collections.
When in New York do not fail to visit our New

York store. On account of our very large stock we
are able to keep there as well as in Philadelphia a
very fine selection of choice Mineral Specimens.
Send for Complete Catalogue, Free.

GEO. L. EKGLISH t& CO.. Oeolers in Minerals,
1512 Chestnut St., Philadelphia.

7.39 & 741 Broadway, New York.














