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MECHANICAL MARVELS as seen by a mural painter. Page 80. 

ATOMIC INSIGNIA worn by 
officers and enlisted men who 
worked on the war-ending bomb. 
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Kodachromes of miniature machines. Pg. 115. 

FLUORESCENT CHRISTMAS-TREE LAMPS. 
New brilliance for this year's lighting. Page 120. 



Remartlable 
Illustrations 

allow every job and 
the use of every t-1 

BIG ••• AUTHORITATIVE ••• 
TREMENDOUSLY HELPFUL 

Here, in one great, brand· 
new volume is EVERYTHING you 

need to know to do ANY job in or 
around your home repairs, alter
ations, improvements, and new 
projects. 

A FEW OF THE PRACTICAL JOBS 
How to choose the ri&ht paint for 

every job 
Figure the quantity of paint needed 
Paint a house-inside and outside 
Care for brushes 
Refinish or "touch up" an auto 
Paper a room 
Put glass in windows 
Replace a sash cotd 
Shingle or repair a roof 
Screen in a porch 
Tighten a loose chair, floor board, 

stair tread 
Fix a window, door, or drawer that 

sticks 
F it screens, storm windows, doors 
Build a chicken house, cupboard, 

workbench, cold-bed frame, stor
age cabinet 

Cut, drill, grind, solder,,emper, and 
forge metal 

Measure, cut, thread, join, and as· 
semble pipe 

Fix leaks in faucets and valves 
Thaw frozen pipes 
Install a hot-water beater 
Make a flagstone walk, a sidewalk, 

a wall, concrete steps, a shuffle
board 

Build a brick fireplace 
Install class blocks 

Install a call-bell system, a front
and-rear-door system, a door-opener 

circuit, or a burglar alarm 
Locate a short circuit 
Repair electrical equipment and ap

pliances 

YOU need this Book 
• HOMI OWNERS I It will help you 
repeir, fix up, and redecocate, 

• PARMIRSI You'll lind thouaanda 
of how-to-do-it inatructioPa foe im· 
provin& your buildinp. 

• RIP AIR MEN I It will help you 
work more efficiently, profitably. 

·e IIGINNIRS I You need no previ· 
oua experience to follow thae atep. 
by-atep directiona. 

• HOME WORKSHOP OWNERS I 
You '11 find thousanda of new ideu, 
"kinka," practical projec:ta. 

• HOI8YISTSI You'll &et a &reat 
kick out of the hundreda of "tricb 
of. the trade," in&enioua abort cuta, 
helpful hinta. 

• IX·SIRVICI MIN I You'll find it ol 
areat help in remodelin& a ho~ 
a farm, a place ol buainaa. 

• 
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COMPLETE INFORMATION ON EVERY PRACTICAL TRADE 
lhe boolc every home owner has dreamed of 

Turn to this comprehensive HANDBOOK with confidence. You will 
find its helpful pages crammed with the latest, most eHicient and 
workmanlike ways of doing every kind of iob about the home 
and in the home workshop. Carpentry, metal work, electrical 
work, plumbing, masonry, painting and decorating all explained 
by master craftsmen. The most detailed information about how 
to choose, repair, and apply the right materials in the right places. 

Every move in the use of tools is shown by vivid hands-at-work 
photographs. All the important operations, and those "tricks of 
the trade" that play so great a part in good craftsmanship, are 
explained and made crystal clear by detailed step-by-step draw• 
ings. Complete directions, fully illustrated, for thousands of iobs, -:
small and large from fixing a broken window to installing a 

• hot-water heater; fro.m varnishing a chair to painting a house. 

PAINTING a DECORAnNG 
Principles of paint mi.xinc, formulas, and bow 
to obtain any desired hue. FuU directions for 
8elec:tion and care or bruabes and other equip
ment. How to calculate amount of paint re
quired, and best methods of applyin& to wood, 
metal, brick, conc:rete, atone, stucco, plaster. 
Exterior bouse paintinc-interior bouse paint• 
inc-choice of color ecbemes. Complete di
recti~s, fuUy illustrated, for obtaininc dec
orative effecta stipplinc, mottlinc, telrtw'· 
inc, stencilinc, ltriping, etc. Methods or 
finiabinc with atain, shellac, vamiab, and 
wax. Proper stains for each variety of wood. 
Detailed atep-by-atep instructions for waD· 
paperinc. How to finish an ·auto, quicldy, 
easily, and inexpensively, 

WOODWORKING 
The many varieties of wood and their rela• 
tive merits, workinc qualities, and uses. 
Plywoods, veneers, and wood substitut:e~esa
how to cbooae the materials best suited for 
the job. Sizes, types and functions of all 
carpentry tools-how to use, sharpen, and 
adjust them. All the basic operations and 
proceaaea or woodworkinc-everythinc from 
how to avoid warpinc to full directions foi 
c:uttinc each of the common joints. Wood 
.tuminc-the different cuts, rouchinc. facinc, 
aandinc and finiabinc: drillinc. borinc. mor
ticinc, apinninc. poliahinc. Hundreds of re
pair jobs and new constructions-inside and 
outside the houae-ere fully explained with 
diacrams and every practical fact you need 
to cet the best results. 

&a•lne tills Greflf Book fl ff I 

METAL WORKIMG 
Complete information aboat 
the common metals, and the 
aUoys-wroupt iron, cast 
iron, steel, German silver, 
pewter, the brasses and 
bronza,10lden and babbitts 
-when to use, bow to use, 
and bow to work them. 
Hand tools and machine 
toot-their specific purposes, 
sizes, and the moet detailed in· 
atructiona for their use. Hints, idea,s. 
and "tric:ka of the trade." How to use 
the encine lathe. Metal jobs and project. 
for home and shop, coa:nplete with bill of 
material, equipment needed, and a fully il· 
luatrated account of every step in the work. 

PLUMBING 
The various kinds of pipe, pipe fittinp, valves. 
and fixtures. All the common plumbinc toob 
-types, aiRS, functions, and bow to use 
them. How to cut. ream, thread, and a-mble 
iron and brass pipe. How to connect copper 
tubinc and make lead joints. The technique 
of pipe ftttinc, and the proper sequence of 
steps in assemblinc a pipinc syatem. House
bold plumbinc project-installinc a hot
water heater, radiator, and various other 
units. How to drain a plum bini system when 
closinc the bouse for the winter. How to fix 
leab in faucets and valves, repair a faulty 
section or pipe. The cleaninc, and mainten-. 
ance of each part of the plumbinc system. 

The coupon. at the richt will brine you a copy of The 
Home Mechanic's Handbook for ten days' examination, 
entirely free. Look it over, spend 10me time with it. and 
decide for youraell whether or not you want to keep it. 
Unless you are convinced that The Home Mechanic:'• 
Handbook ia the most useful book you have ever seen, 
you DUI\1 return it to ua and owe nothinc: or you may 
keep it by makinc a down payment of $1.95, plua 
.a few cents poatace, and the balance in two monthly 
payments of $2.00 each, ($5.95 plus posta&e). But send 
iD the coupon NOWI Tbe supply is definitely limited. 

DECEMBER, 1945 

MASONRY 
Answers every practical question about con
crete, plastering, stucco, brick work, con
crete-block and claaa-block construction. 
Describes all tools, and just bow to use them. 
How to specify materials and estimate quan
tities. How to build forma: mix concrete, 
color it, make it watertilht, finish it off; bow 
to build walls, floors, stepe. All the sure 
methods and special ways of workinc by 
which the master maaon asaurea good results. 
Everytbinc about plasterinc-from small re
pairs to doing entire rooms. Complete instruc
tions for stuccoinc-reinforcinc, methods or 
applyinc different coats, and bow to obtain 

various decorative finishes. 
Kinds of brick-han.dlinc and 
laying. M'mnc and colorinc 

mortar. Material 
charta. Types or 
construction. Vari
ous booda. Formin& 
cross joints. Fire
place conatructioa. 
Workinc with coa.
crete blocb-build
inl the wall, comer 
conatruction. Kinda 
and aiza ol class 
blocb. Gta.-block 
corultruc:til' on--mor
tar, full-mortar 
joints, set-in-wood 
construction. 

ELECTRICAL WORK 
Practical information about every elecb ical 
job the home mechanic may undertake around 
the bouse or in the home workshop. Principles 
of elecb icity-volts, amperes, ohms. Gener
ation of electricity. Electrical enercy and 
power. Fuses and circuit breakers. Parallel 
and series circuits. Standard electrical sym
bols. Tools, materials, and requirements or 
National Elecb ical Code. Complete, fully 
illustrated explanations of every step in vari
ous operations of ceneral electrical wock
aplicinc, 10ldering, tapin&, testinc, etc. In
stallation or various aicnallinl systems bella, 
buuen, and alarms. Wirinc methods for 
power and lipting circuits. Complete projects 
for the home, such as BX wirinl a room, and 
wirinc a carace in conduit and BX. Portable 
appliance-fans, mixers, clocks, heaters, 
radios. Fixed equipment_,U burners, re- · 
fri&erators, li&htinl plants, pumpa, motors, 
cenerators, and control devices; aU clearly 
desa ibed, with practical suggestions and hints 
for trouble ehootinc and adjustment. 
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DR. W. L . DAVIDSON, Jr. (page 
65) has been working with atoms 
since 1936, when he entered Yale Uni
versity for graduate work in nuclear 
physics. He is co-author of the book 
" Applied Nuclear Physics" (John 
Wiley & Sons), a leading text on the 
subject. As head of the physical re
search section of the B . F. Goodrich 
Co. laboratories, he worked on self
sealing fuel tanks for war use . 
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New synthetic tire will 

B. F. Goodrich passenger car tire coming soon 

BEFORE these tires had their pic
tures taken, they went thou

sands of miles on a test car. They 
were carefully rotated so all got 
equal wear. The unretouched pic
ture shows exactly how they looked 
after the test. 

The two outside tires were made 
of natural rubber with prewar 
treads-equal in every way to new 
prewar tires. N ore that they were 
run until nearly smooch. Then ob
serve the still effective tread on the 
middle tires • • • the new B. F. 
Goodrich synthetic-rubber Silver
towns. This was one of many tests 
that have proved the new tires give 

. DECEMBERJ 191,5 

• 

better-than-prewar mileage. 
These tires are newly designed 

for passenger cars. B. F. Goodrich 
builds them of a new, better syn
thetic rubber-different from the 
ordinary synthetic in general use 
by the tire industry. This rubber 
was also a B. F. Goodrich develop
ment. The .... tire body is stronger 
too, with a new, stronger kind of 
cord reinforcement. The tread is 
slightly wider and .flatter. 

The tires have had more than 
2,000 tests and nearly 17,000,000 
miles of all-weather, all-road driv· 
ing by taxicab .fleets, state police 
departments, and the B. F. Good-

• 

rich test .fleet .. 

When can you get them? We 
hope to have them in the hands of 
nearly all dealers and ration-free by 
the end of the year. If you make 
your present tires last as long as 
possible, you may be able to get 
these new better tires by the time 
you have to buy. The B. F. Good
rich Company, Akron, Ohio. 

EGoodrieh 

• 
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In designing the gun-control systems which shot 
down enemy planes, Ariny ballistic experts were 
faced by long hours of mathematical calculations. 

So Bell Laboratories developed an electrical 
relay .computer. It solved complicated problems 
more accurately and swiftly than 40 calculators 

. working in shifts around the clock. 
Resembling your dial telephone system, which 

seeks out and calls a telephone number, this 
brain-like machine selects and energizes electric 
circuits to correspond with the numbers fed in. 
Then it juggles the circuits through scores of 
combinations. It will even solve triangles and 
consult mathematical tables. The operator hands 

• . . 
. . 

(Left to right) The operator punches the problem 
tlato on tape, which is led into the computer. The 
solution emerges in the teletype receiver. Relays 
which figure out the problem loolc lilce your dial 
telephone system . 

-
it a series of problems with the tips of her fingers 
-next morning the correct answers are . neatly 
typed. Ballistic experts used this calculator to 
compute the performance of experimental gun 
directors. 

In battle action, Electrical Gun Directors are 
instantaneous. Such a director helped to make 
Antwerp available to our advancing troops by 
directing the guns which shot down more than 
90% of the thousands of buzz bombs. 

Every day, your Bell System telephone calls 
are speeded by calculators which use electric cur
rents to do sums. Lessons learned are being 
applied to the extension of dialing-over toll lines. 

BELL TELEPHONE LABORATORIES EXPLORING AND INVENTING, DEVISINS 

AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 

4 POPULAR SOIENOE 
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ALL THIS IN 
ONE FILM! 

War's End I 

Millions of G. l.s 
Return I 

Yanks in Tokyo I 

Allies in Berlin I 

U.S. Fleet Comes 
Home! 

Millions Mourn 
Roosevelt! 

Atomic Bombing 
of Japan I 

Axis War Criminals I 
BaHieship 

Destroyed I 
(events subject 

to change) 

&;e·"NEWS PARADE OF THE YEAR" .. . .. 

Stupendous drama of the most momentous 
twelve months of all time, packed into one reel 
of authentic movies! Historic, dynamic scenes .•• 
battle action thrillers, V -E and V -J Day events 
• • • the great news stories of 1945 are yQurs to 

d • f II t11 f see an own m uture years-a mus or every 
projector owner. The only complete motion pic
ture in ONE reel of ALL the year's most impor
tant events. Orders yours NOW! 

FREE New 1946 Deluxe Home Movies Cata
log describing 130 thrilling films you can own 
and give. Solve Christmas problem 
Send coupon now! 

CASTLE 
FILMs·. 

IN C • . . . . . , ..... . ••••• . 

s with it. . 

SEE YOUR 

PHOTO DEALER 

IMMEDIATELY 

OR SEND HANDY 

ORDER FORM 

31 IICIEFELLEI PlAZA 
lEI YDII 21 

fiW ILDC. • SAN 
ISS ILDG 

CHICACO 3 FRANCISCO 4 

DECEMBER, 1945 

. ,. 

·:-::. ,; . .. 
·.=·? >c • •• 

~·~~·· ~-::· 
• .. : ': t 

• 

llll'l "FOOTBAll PARADE 
OF 1945" 

Spectacular plays and red-hot 
moments from the year's great
est gridiron events! Gridiron his
tory - action-packed movies of 
the best in college football. An 
annual Castle film classic ea
gerly awaited by fansl 

~iw "CHRISTMAS 
TOY SHOP!" 

Typical youngsters dream of a 
wonderful visit to Toyland 
where dolls and wooden sol
diers romp and play. A combi
nation of studio photography 
with splendid cartoon produc
tion. Wonderful child giftl 

,.-:-----·ORDER FORM------~ 
I 
I 
I 
I 
I 
I 
I 
I 

I Send Co1tle Films .... 11-. 
Home Movies indi-

I cat~d in the size and s..-
length checked. so rnt 110 fHt 100 flit 310 FMI 350 flit 

S1 .75 S5.5G S1.75 $1.75 S11.50 

" llewshraduflhYur"llMS\ . 
"f""'" ,., .. ,, 1145" 

"Chrlsmas Tor Sill'" 

ltmlttHce £nclosd 0 
PS-12 

I 
Nome 

Sill' C. D. D. 0 

I Suf Castle Films' fl££ .4ddreu 

Dl LUI Calllll 0 City 2'one Stole ----------L------- ~ 
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I SEE 
HE SMOKES 

• 

You'll see when you give I. C. 
Incomparable Christmas spirit, with many a "dear'1 

gathering 'round .. . that's the heart-warming holi
day (or any day) result from a pipeful of Irish 
Castle Pipe Mixture. What "aroma appeal ;' and no 
wonder! Willoughby Taylor master-blended 8 of 
the world 's finest tobaccos . ... top Turkish, virile 
Virginias. luscious Latakia , piquant Louisiana 
Perique, mild White Burley. You'll see that I .C. is 
the perfect smoke. the perfect gift! 

CHRISTMAS SPECIAL 
For a limited time land only if your dealer is out of 
~tockl we'll send you a half-pound humidor of Irish 
Castle Pipe Mixture for only $1.10. Mai l coupon wi th 
cash or check to Penn Tobacco Co., Dept. PD 
Wi lkes Borre, Po . 

Name•-------------------------------------------------------------------
Address·-----------------------------------------------------------

6 

Coming Next Month 

TEN MILLION PASSENGERS A DAY are 
said to travel on elevators in New York City 
alone. The accident rate for the whole country 
is almost unbelievably low. Good news-but 
why? This illuminating article gives the an
swers and tells a whale of an interesting story 
of the elevator's development during the last 
20 centuries. The story and pictures will give a 
lift to your respect for the usually taken-for
granted elevator. 

SCRUBWOMEN OF THE FLEET is what 
they call the minesweepers that are cleaning up 
the dangerous dirt that still menaces ships at 
sea. The over-all job may take two or even 
three years-a scientific but dangerous task 
that is being adequately handled. You may 
read how it's done excitingly pictured. 

THOMAS JEFFERSON, INVENTOR. The 
third president of the United States, author of 
the Declaration of Independence, could also 
have qualified for the editorship of PoPULAR 
SCIENCE MoNTHLY. He was alert to what was 
going on in scientific development. He was 
even better than that: he invented a lot of 
things that are still used in our everyday life. 
Read about them in Gold Sanders' revealing 
article, and see them pictured in glowing colors. 

TOO MANY COLLISIONS were occurring 
between Naval and Merchant Marine vessels. 
There were nearly 13,000 of them during World 
War II. But a young lieutenant commander 
named Davis Newton Lott devised a system of 
training for officers that came pretty close to 
eliminating the evil. It was a combination of 
science and common sense. Through the text 
and pictures, you can read and see how it worked. 

A HOME-BUILT ICEBOAT FOR BOYS is 
fully described, diagramed, and pictured in 
an article that will send many a young man 
rushing to his workbench. The craft has speed 
enough to satisfy the youngsters of this swift
moving age, and is easily handled by even very 
young boys. The designer's six-year-old son 
sailed the boat successfully all one winter. 

THRILLING, TERRIFIC EFFECTS can be 
obtained from the cigar-box Tesla coil you can 
make with a few familiar radio parts. This 
spectacularly illustrated article tells how to 
make and demonstrate the apparatus for step
ping up an ordinary alternating current to al
most fantastic high-frequency voltages. The 
effects, as pictured, are astounding. 

POPULAR SCIENCE 
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t;!f~MISTRr COURSES 
Chemical E · . 
Chemietr;v ~~~~.!?DC 
Chemiat • ~-.-.,yycal 

Cbemia•- M ey, lDduetrial 
Plaatica -~. lc. bon and Steel 

Pulp and Paper Makioc 

. 
ELECTRICAL COURSES 

Elec~cal Draf?nc Power Houee 
Eleo~cal ~~eeriQa Electrician 
Electno Utditiee Practical Teleph 
Practical Elecmiciua Telecrapb Eoa:in:e~ 

A.VlATIOI AID 
couusttoM . . 

AVl&tton . 
Aireftft and • Di.et-E\eotno 
E~ne. Meohawo Dieeel E~nee 

Automot?tle Gaa EniPnee 
Tecbntgi.P . 

True lor 54 ~ears: 

TODAY'S I.C.S. STUDENT 
IS TOMORROW'S LEADER! 

-and never truer than today 

• The Future belongs 
to the Trained Men! 

ACT NOW TO 
JOIN THEM 

DECEMBER~ 1945 

IIECHAIICAL COURSES 
~ronautical Enaineer'e, J··-• 
~:-Elane Draltinc ..... or 
... U&ht Encineer'• .F1 

!
Head t ~tment of Metar. Olllldz7 Work 
0 uet~ Encineeri 

lnven.tlnc and Pate~ 
Machine Shop Pract.i tine 
Mecha~cal Drattinc oe 
Mecharucal E~ . 
Mold-Loft Work eenn. 
Pattel'Dlnakinc 

BRheadinc Shop Blueprint. 
eet Metal Drat•;~

Sbeet Metal W k.._ 
Shipfittinc or erBh Ship Drattfnc 
Steel Mill Worker. op Practice 
Weat:her Obef!rvinc Tool De-ipinc 
Weldinc, Gaa and Electrio 

JlADIO coUUIS 
R .. .: ·OpentiDC 

Electroniee II>U!o ServioiD& 
Radio. General Radio 

IAILIO.AD COUISES 
Air brake c .In. 
t:omotive Encinee~r l>eOtor 
Ra' omotive Fireman 
n.J~ Ra~ Clerk 

ad Sectton Foreman 

IIARIII AID 
STUll EIIGIMEEIING COURSES 
Boilermakinc 
Combustion 

• • Encmeertna 
Enaine Runninc 
Marine Encinee 

Navication 
Petroleum 

Refinina Plant 
Steam Electric 
Steam Enl!inee 

• 

• 

nxttLE couasu. . . 
Testile DestKJli.DS 

Cotton Mfc.. woolen Mfc. 
R,ayon W eavid 

~----------------------~ 
I Thousands of America's business and industrial leaders I 
I began their climb to success by mailing this coupon!· I 
I INTERNATIONAL CORRESPONDENCE SCHOOLS I 
I BOX' 7643-L, SCRANTON '· PENNA. I 
1 Pleas• send me complete information on the following subJe~ts: I 
I I 1 (Write above, the subJect In which you are Interested.) I 
I N .. c A6• I 
I ~-A~~ I 
I Cit7 Stcte I 
I ~~b II 

Preullt W orliq 
Poaitioa Olll"a A.M. fe P.M. 1 
Dacount to Diachtagetl V etnana; Sp_eehll TultioniWfe• lor I 

M.,.,.,.. ol the Armed Forcu. . 

L----------------------~ 
7 

.. 
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17. A SMALL BUSINESS 
OF YOUR OWN 

5. CREATIVE 
HANDICRAFTS 

Co mplete In forma t ion a nd 

8 3000 MECHANICAL 
• MOVEMENTS 

E v<•J"Y < onc-t·l \'::.h i<' kind o f mc-ch:-m il'o.l motion and 
n•ovt·m<'nt is hri<• tly (':<pla in<'d atHl Illustr ate d in this 
unusually vHinahl(• anrl helpful hook . . 1\s f ar as kuowo, 
the only "nrk In r·xist<>n<'<' " 'hi ell aim$ to pro"ld~ side 
hy side SllJ.:I!~Stion skNt·hcs Qf tho• VArio u s method s 
in use fOI' ;.u,:C'cmtiHlsh ing any partit·u lar mo,·C"ment 01· 
work. J.':vc·n· • ·n~:iiH.>t:r. i nv<-nto.r Ot' nll'dHln h ! finds thf? 
n<'l'ft of rl<'\·isfnJ.:". s implifying or impru\·i nK some me-· 
chank~ I prut'l'~S or mC"thod. ~o ne..-<1 t.o re I}' on mcmory 
or exper·i('n('<' now! SUCH AS: A('<"Unm latQrs. ,\ntl· 
f ri<·tion. null nnd :-5otket, S earlns.rs. Blowi n;:s . Brak(·s. 
Carns, (·h~tn <;~ar. ChOPtlin,:,:. Ch lh'ks. Cl r t'u lar Mo· 
lions. \'lllt<'ht·s. C"n'•eying. Crnn~s . <.:ranks. C'ut.tln.:, 
Doors, llrillinl!. E··~~ntri cs, Engines. J::xpanulnl:'. Fll · 
tcriru!'. <;<'ars. Go,·crnors . Gr ips , Grinds. H Nttilll:'. 
Hinges, Hyd ra ulks. Indicators, .Journa ls. L C",·('rs, 
Links. Lowt•rln~ts. Lubr!t-ntors, ~I<'IISIII'Inl! an<l Wt'il:'h· 
ing. llflxln<!. N <•zzll's. Par•ll~l :llollons. Plp~s. Ph·ots. 
P ow<•r . Pn•Jmlslun. Ral st ng, Jlnt..ttcts . fl.otary Engines, 
Safety Appliances. Shnftlng ~l,:,:nals, Sl1<1t•s. Sount l~ . 
SpN·d, SJ)Indh's. ~t.artlnJr, StrlklnJr, Swivt'ls, Traps. 
Tnrhint's ~ Va )vi'S . \\·ind('r s . \VIpers , <'h~. 

With Capital Investment Fram $100 to $2,000 
By Harold S. IC ahm 

TH JS BOOK W I LL CIVE YOU H UNDREDS OF' 
IDEAS for a small bllslness of your own. A most time. 
ly and important J;Uit.le for t he millions of r~tt>rning 
s ,~rr:irPnh·n . u"tlrcf'orkera, and ot her ambition& me-n and 
li'OII"' " · who nrc look ing forward t.o a hetter financial 
future . and are DOING SO~It;THJ~c; J)EFJNITE TO 
ASS I ' JtE IT! 

Ins truc t ion o n: 
• Potte ry *Rug W eaving 
• w eaving * Me tal Cra f t 
* Dyein g • Leather Craft 
* B asketry *Block Prin t i n g 
• Bookbindi n g * Wood Carv ing 

Harold S. Kahm, foremost w r iter on small husln<'SS 
Nl1t'rtlrls•·s. in hi$ new hook explains lhl' snml! busi
fi(I'S.S(·S ,·ou t"o-ln start with a n invl'stnwnt fl'<tm ::;JUt' to 
s2.n00. · and also points oat many other means of ob· 
tainlng financial seeurlh•. CO.V1'1·:N1"S iuclmi••:-BE 
YOu R OWN BOSS t with 98 diiTerent small 
husirtt'SS<'S desalbt•d a nd explained). ca:T ,., CIVIL 
SEHV f< 'E ,JOB 1 how to go about getthll:' a lifetime 
~:uv<>rnmenl Johl. BEST POST -W A I{ ,J()D OI'I'OI<TIJ:S f • 
Tl ES 1 with informutlon on the newest Industries). A 
FA Jt~l OF \'OU I~ OW:-.1 (how to buy aut! Oll<•rat~ )'0111' 
nwn f;;nll J. ST1\HT A :\1;\IJ.. OHOEH Hl ":-i l '- ' • :-;:- , .,., ••. 

It's a lot <>f fun m a king things 
o f yonr own. This hook has ht.•<'n 
wri tl <'n for those who have th~ 
d<·slrc to make things. H~rc arc 
more thin~ts to make and do than 
have ('v('r h<'fore be<•n crammed 
into a single \'olume at this low 
pri<"<'· From a stm)lle me-tal ash~ 
tray t.o a !lxl 2 hooked rug. Hl1~ · 
IIRF:IIS O F PHO-JE(IS are ex· 
JJI8Ined-with tools a nd equipment 
needed. slmplllied workln~r o.lruw-
1111:'8. pi~tures a nd step-by-step 
instru~tlon that makes It easy to 
turn ou t linlshed han•ll~rafts that 
everyonc will admire. .'\11 In 

lf you work with machinery ()f any kind, yon ~~~~•! 
this hook . :ti,.j JlbJlt'S, with 3000 dc:'Sh~ns. J)•·nwJn&!'$ 

thi s 124 page, ONLY 
fas(•lnatingly $1 00 
<·x<"ltlng • 

and :;kekhcs of ~l~chani<-al :\lo\'C· ONL y 
ments, llcvlt'es, Applia nces, <.'on- $2 98 
tdvanc<'s ilntl I h·ta t ls-rlorahly tnlnLl'•l • 
and hound In doth. 

t.o swrt a n•l Ot>eratc a mall order husl· PRICE 
ll<'SSI . :WO SPAH~: TDlE ~10'\ ' ) $1 00 
MAKIN(; JUEl•S (mnny idE-as for • 
('y('r') ' O h P , ('(4' ,), 

hook. 

12.1T'SFUNTODRAW Practical lessons '" 2. ROOSEVELT ALBUM 
A Complet e Self· lns truc tlo n Course 

In 9 Divisions of Art 4. HYPNOTISM His s mllt'> . . • his fa c ial cx p1·csslons .. . 
his rarf' pc:-•·somtlity . • . his hnmor onrl 
J·f"markat)J.-. fortitude" li\' 4.'- forcv<'r I n every 
Ill!).(~ nf this vn Junhle hook. By Dr. Wm. Wesley Coole 

.&. n~·mw \\' iu) hHs h .•ar tU:"rl to 'vrite can 
Jt•llrn. to ,)raw! This helpful hook re· 
mow•s t h•• my sf ki srn that haa sur · 
roun•l(·d art. 0)' r educing t he el~· 
merots of drawlnl.( to Its s imple Sl<.'ps. 
lt t <'"<·h•·s T tH . R~;<; IN:-.!I::H to d raw, 
t~nd th•·n to ad,·ance Into mor e dfffi. 
''u l t suhjf"rl~ . For j he vractkt-•1 
artist, It Is a source book ond vert. 
tablt' mine of Information. Th is book 
guides you from the llrst 5troke on 
IJHIJt·•· to s,•JJiug the Unished work. I,,. Jutl•·s s!><•cl llc I nstr uctlon, ad viet', 
tricks. nn- Sllll Llf<', Animals , H u· 
man Fl~ture. Art Anatomy. Faces and 
J>vrtruits. · L<'l h•rJn~. Layouts, Car · 
tounl111: A•l\·('rtlslnll and Comrncrdal 
A•·t, 1 JJ' n<tratlons. Color In Art. etc •• 
.... r.. . t n(")udt•s l!lOsSilrY or Art T('rms. 
!'1n t>r>l h ·s, Types of Work, Pro. 

The he'lt m<'th u d o f hypnotic practice. Written 
In plain lan,:ru:lgc. and all Its statements are 
abs olute r acls anti Its Il lu strations a re actual oc· 
currences. Big 264 page book, complete and 
encyclopedic in Its content s. which Include t h e 
following t•haPI<' r" : History o f Hypnotism- Quail· 
flcatl<ms of a Hypnotis t - What K ind of a Subject
Favorahle and Unfavo rable Influences-Precau . 
li o n s to he Ohserv~d-How t.o Hypnotize- D e · 
gr·ees o f Hy1mosls -- elal rvoyance- Self-Hypnotism 
and Auto. :-::uggestlon-The Hypnotist's Secre t 
Jiypnotl,.;m antf llls.;>ase - HypnotiMm In B usiness 
ant1 Sot· icty- t-fypn•l than in the Prof~~s lons-Po~t 

MM~ than 2flll llhr• lratlons and text of 
t.h(' Ufe Hnd work of our late Pr<'sldent . 
frQm his early t'hlldhood to his untimely 
dE'flth. Numerous Intimate photo~rrat>hs w ith 
his family. his grandch lldl'~n. and ev<>n hla 
lll'tle dog, Fa la . ~!any m<'rnory e\'oklng pic
t ures of his friends and associates in per· 
sonal an d publ i c life. with s p.-clnl emphasis 
on the ('ventful presidential years. A 
BJ>Pcla l sN•tion cootuln lnJ< his outstanding 
SP<'<'rh~s and lnlJlOrtant documents of h is 
J 2 year~ In office . 

A P a rtia l Listing o f CONTENTS 
F.O.R. as r.hlld-nt Harvard-hi s marriage
as SN·rd.ary of NHvy-as GO\'t!rnor-ln vHrJ
ous t'HlllJ><>I J.:ns-·ns l'rcsldent-t>'Pical action 
IK'<'Il•·s-1!1:~~. l>ank llolldny-Ncw neal P oll· 
ci<'s-Sudu l L~J:Islatlon-N . n .A .- Bank lng 

f us<'IY illustrnt('d SPIECIAL 
H ypnotism- Awal<<•ning a Sul>.let:t SPIECIAL 
- Mind-Reading, Tei~Pathy-l\>lli!· Arf - T .V. >\.-C'.C. C . - Re- ONLY 

w It h o v c r I 0 0 0 $1 00 
~Kt; Tt•HES and • 
Oil A WI N<:i>. 

cell any- etc. liY illlotl~<m is today ac· $2 00 
k n o wl E-dged to I>(' an "'"l<'t S<:itmce. • 

lations with Russia-San $1 25 
FrondS<'~ ~'onf('rencc-War • 
Y <-urs-l. onfercncea-~tc. 

I. WATCHES 
by f. J. Camm 

An Ull·to ·d;lt(' . u s..,ful and Interesting hoo k 
•1t:.nH n g- "~ilh nlo•l('l' n n1cthods of repair . 
adjustment a n d timing. $2.50 

II. THE A B C Of PHYSICS 
by Jerome Meyer 

Reatl th is ho•l k as you would a novel , for It 
e.•ontnins n •) IHath•·•nattcs. no involv..-d or 
p onderous t heories and no t e chnical l an· 
g u uge. Written for t h e layman. $ 3 .50 

3. PIPES AND VALVES 
by f. Malloy 

A re tn:ll·kahly clear hook on t.h<' Installation 
o r JJi JH.·s i n t.' tHlnectio n ·with s t c-atn. water 
and_ ~as ,.;;ystt•l n:o;. Sect ions on the US4? ol 
va•·lous accessories such as val v es and 
coup lings . Hegular $:!.00 Speci<t l $1.28 

I 3. FiniNG PRACTICE 
by f. Malloy 

A compnnio n h"ok to Pi PJ::S AND VALVJ::S . 
Includes various cypes of close fits ln 
conn ection wltll pulleys , brushes. e t c. 
}o"uiiY t •:sphtins ullin~: nn•J udJusling of beur
lngs , ho lt nn<l stud ll t ting . e tc. HeguJa 1· 
$ :.f.OO Special $1. 28 

19. BASIC LABORATORY 
PRACTICE 

by Norman Sprague 
An ln•lls)J<'Il~:thl<' t)ook for all studl."nts. 
J ;~IJor;ttory weU'k<.•J·s. chtHnists ancJ h."'ch
niclans . l::xplalns b as ic laboratory opera
th)ns. a s W4!-ll a s )lt'OJ)t."r use Q( lnhOI'atOJ'Y 
glasswa1·e a n d appar atus . Rt'gular $3.50 
SI><'Cial $1.4& 

HOW TO ORDER 
HOW TO ORDER: F i II out coupon and mall today. 
Ord~r l )onks r,y nutnhe•· - C Jrc le the nutnhers o f 
the hooks you wish to purchase. All hooks guar· 
;.ant~ed satisfo·wtur~·. tH" JlloJH?y b;:tck at once . All 
hooks full >' iZ<'. h enutlfully )Jl'ln t<.>d. durably 
houn<l. I f r·,·m i ctan•·<· ••nclo«t·<l , we pay postage. 
If C.O.D . . st'nt plus postage. 
MONIEY BACK GUARANTEE : If not .-omPl <.'tely 
satisfied for any reason , return books and get 
monE"y h;H:k nt once. 

KNICKERBOCKER PUB. CO., Dept. A·103 
120 Greenwich St., New York 6, N. Y. 
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I 0. LATHEWORK 
by f. Malloy 

Jl e re Is an ('XC<'Ptlonally clear and com· 
pr·..,hens lvc how-t o -do-it hook o n all kinds 
of l.nh••w•ll'k and inac ll lne ~<hop practice. 
The- opt>ratlon o f capstan a n d a utomatiC 
latheo; also fUlly dealt wi th. $2.00 

9. HOW TO UNDERSTAND 
ELECTRICIT"!r 

by fredericlc Calllns 
From the llOilS(•holder with a br·oken door· 
b e ll in n eed or repair to the amateu.r ex· 
peJ•inlt.\nh·r who wants to do and see f or 
hirn,elf. this I)Ook explalnH aMI simpJi tles 
''electricity'' . $1.00 

13. SHEET METAL WORK 
by f. Malloy 

A n up-to-d ate s urvey o r the processe~J and 
oper·atlons In volved in the c u tting and shap. 
lng o f all types of s hee t met al. $2. 00 

20. JIGS, TOOLS AND FIXTURES 
by Pllfllp Gates 

This ' 'aluahl e book describes the drawing 
an<l des ign of equipment for p r actically a ll 
modern mac hine tools . Conta ins chap tet'11 
on spe<'ial equipment and drawing o ffice 
procedure. Hegul.ar $ 4 .00 special $2.28 

6. ENGINEERING INSPECTION 
PRACTICE 

by A. T. ICing 
A complt.'te gul<le to the methods. gauges 
and instrument>~ employed In the engineer
ing wor·ksllop. Clear anct comprehen sive. 
with many Il lustr ations . diagrams and 
tables . Regular $3.00 Special $1.88 

14. MECHANICAL DRAWING 
SELF-TAUGHT 

by Jerome Meyer 
An e:r..-tr emely easy to leat·n , p ractical and 
autho •·itatlve cour se In the fu n damentals o f 
drafting .nnd letter ing. 2 1 fascinating les· 
son ::;, n o teacher necessary. $1. 00 

7. URANIUM AND ATOMIC 
POWER 

by Jade DeMent 
This fascinating and p t·actlcal boo k on a 
llnwly s ubj<.><:t gives the layman, !!IUd<•nl 
a n d chemist all the information necE'Ssary 
to und<•1·stand the fun damenta ls of atomic 
c n <.>rgy and the atomic homl>. $4. 00 

16. FUNDAMENTALS OF 
ELECTRONICS AND ITS 
APPLICATION 

by Henry Williams 
T he s tory o r this Vitally lmpo •·tant and fast 
expan<l lng Industry told In simple non· 
lechnical language. $1.00 

18. FUNDAMENTALS OF 
CHEMISTRY 

by Monroe Offner 
Will s:rlve you a lirm understan<l ing Of the 
basic concepts and the "how-to-do·lt" of 
c h emical scien ce and It,; far r each in.g in· 
tluence o n <Ju r ev..,rydny life. $1.00 

~······················································································~ 
: KNICKERBOCKER PUB. CO., Dept. A-103 : 
: 120 Greenwich St., New York 6, N. Y. 1 2 3 4 s : 
: Gentlernen: : 
• Please s<.>nd me t he books whos e numbers I have <'I re lei!. If • 
: 1 am n ot !'alisll e d I may r eturn them wltllin 5 dayt< and :ret my 6 7 8 9 10 : 
• mon<'Y bnck . • 
: 0 Payment e n c losed 0 S e nd c.o.D. p lus pasta g e : 
• • 
: 11 12 13 14 15 : • Name. . . • . . . . . . . . . . . • . • • . • . . . . . . . . • . . . . . • . . • . . • . . . • • 
• • • • 
: Addre•";;. · · · · · · · · · · · · · · · · · · · · · 16 17 18 19 20 : 
• • • c··, s • ty ... . .. . .... . .............. . . .. . . . . t:"lte. . . . ... . ... • 
• • 
~-······················································································ 
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ftWhat's he got 
that I ha'J'en't got?" 

LOOK at the successful men 
you know. "What have they 
got" that you haven't? 

Very little, probably. Inmost 
ways these men are no brighter 
or naturally more capable than 
average. Many of them prob
ably have no more formal edu
cation or better natural apti
tudes than you. 

But that little extra they 
have is important. They have 
the special knowledge and abil
ity for which business is glad to 
pay well-they know the what, 
why and how of business. They 
have also the confidence and 
aggressiveness which come from knowing that 
they know and can apply their knowledge. 

You may add that extra-may get that same 
profitable knowledge and ability-that same 
confidence and aggressiveness-if you are will
ing to pay the price in earnest, necessary study. 
For LaSalle has spent 37 years developing, 
testing and proving, with over a million student 
members, spare-time success training in certain 
specialized business fields. What scores of thou
sands of men and women-many just like you 
-have done, you should be able to do. 

You need not leave your home or interrupt 
your job; you need pay comparatively little 
money. But you must be ambitious and willing 
to study seriously. And soon after you start 
training, the results will begin to show up in 
your own confidence and in your work. For 
what you learn at home tonight is so practical 
that often you can apply it on the job tomorrow. 

How much do you want success-more 
money, a promotion or a new job, prestige and 
responsibility? If you really want it, you will 
use the coupon below to find out what LaSalle . 
training can do for you. It costs only a postage · 
stamp, but a coupon like it has been the start
ing point to real success for scores of thousands 
-and can be for you. 

LA SALLE Extension University 
~ '1114~ 

Dept. 1283·1 • 417 S. Dearborn • Chicaao 5, Ill. 
I want to know how LaSalle can help me win success 
in the field I have checked below. Please send me 
your free 48-page booklet about that field and your 
success training in it. 

0 Accountancy 0 Sale•manahlp 

OBookkeeping OEftective Speaking 

0 C.P.A. Coaching 0 Executive Management 

OBusiness English Olndustrlal Manaaement 

OLaw: LL.B. degree OTraftlc Manaaement 

0 Foremanship 0 Stenotypy 

Jia~----······--------------------Jtge _____ _ 

PosUion-------------------------------------
Address __ ____ • ______________________________ _ 

City. Zone ond Stole---------------------------

EXTENSION 
;4 

DECEMBER, 19'*5 9 
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You build this A. M. SIG
NAL GENERATOR to get 
va luable experience. Pro
vides amplitude - modu
lat ed s igna ls fot· test and 
exp eriment pur poses . 

. 
RADIO SERVICING pays 
many good money for 
full Ume work. .Many 
others m ake $;), $10 a 
·week EX TRA fixing 
Radios in spare time. 

.. 
• • 

. . 

• · ra1n 

810 

• DU at 

.. 
•• 

a me 
J. IE. SMITH, Pr-ldent 
Natl-•1 Radio lnetltute 

Our 31st Yeor ot Training 
Me n lor Success In Radio 

Here's a practical way to learn · 
R"dlo at home fn spare time-to 
train for a 'good Radio iob, or to -· .. ""' 

s over $60 l urs a 

. 
start your own spare time or full 
time Radio Service Business I 

You get Radio EXPERIENCE. building 
real Radio Circuits with kits of standard 
parts I send. You get solid KNOWLEDGE 

• 

.. 
• 

Average l wa>i W(>l''!<lnog !\ \eeeko. NoW 
l ong ago I ' at $1 ' d aver age • •Not . falling stut .oJ bus\ne~s an ur~e IS 

daY In '' uW11 rathn . N Jl , l . co 1 1 1 6 : 
1 nave ."'Y ., week . Th.''nu S'l'l'~NSEN. 
o\•cr $60 • FHT l' . I l 
ti,ne . " - AJ ... H~' SidnCY · Ncb. ... .. 
1Oth A "' ~nuc • . . 

•-· ... J tltable HobbY 

' 

Radlos Pro . s p a•·•· tlnW. 
Fl:K ng I' ( '""'' '' In '"11>, . extra eal'll · r·\( 1 , .. \ uv 'v · nm .. 1 ·un ctolng ·'ontal>h· lw' k. · 1 'ce•·talni~RDl · 
't·n l \l, U pi \I) '\ \VCC • ,, _ }.,.} .. 

and 1 
' IJolll $ · 1 t 'oursc · North 

ln"S run Ilk your N. \t.lll .. l l'h:t"ei ~!Y. 

of Radio, Television, Electronic funda- · 
mentals from my easy-to-grasp lessons. 
You follow the same "50-50" method that 
helped hundreds of beginners make $5, $10 
EXTRA a week in spare time while learn
ing . . . and prepared them for full time 
Radio jobs at good pa y. 

glad 1 t oo NANP :t.LH · . .. 
. - oaltota . b i lroadcastlng 

:,' Has Good Jo n , u1e su·cngth 
~' 1 cour:<c ga~c (('~uu•·c. A.t pr~;,r 

"'1'\lC N. jltiJ,; 'withuUt fr"~\,~ cn~ll>eet· lng , 
totacklC t.) ·,n~tnhCl' Orr l\a\n.'' . 
cnt 1 ~u~~'-'"ab1.,,:,dcast\n1-.8 ~0 F\rst 
o f _a ' 'G'l! ~. <1••;;0:\I!>Vy . 
- SER N ;,~v \' ork. N . · J b 
Ave.. 5 rvlsorY 0 

Elevator Man to u~ .,. moved up 
From ~our~c 1 \1.<' , 1 .. or" Job \ )'our \ J • s uvc r' :; ~ ln 
.. S ince taktngr ope raw•· to alii" lnvestment.re· "'""a o Division. • , 1 s been 
rron~r ~;Jcctronlc·fl.s 1 trttlnln!:: ~~~RL o . ttAR·P Q can ada. 
tno J'ol. • • fo\rt .'' - J Verdun. · · 

. • tu•·?eO, tcl~)a Galt ;we. · 
5 

rs Roebuck 

10 

· HI ::oON ' ir Shop tor ea steadilY· 
Runs Repa d not worklngcourse. 1 

t>arlJcr an 1n your their 
• "1 ,,,.a~ a •JO l essons k and now r\ln tcadY 
Arter au•111t.5~;.,." noebuc . at a ntcc 9~3 E. 
c !ln>c with shoP here F. ORNOFF . 1 

I service · • • N I' ' r"d o . • • NOR!'"" 1 . wa 
Income• navenJ'Ol't, o . 
1 ath St· ~ · 

.Future for Trained Men Is Bright 
in Radio, Television, Electronics 

The Rad~o Repair. business is booming 
NOW. There is good money fixing Radios 
in your spare time or own full time bust
ness. And trained Radio Technicians also 
find wide-open opportunities in Police, 
Aviation and Mar~ne Radio, in Broadcast
ing, Radio Manufacturing •. Public Address 
work, et c. Think of the boom coming 

POPULAR SCIENCE 
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! ;.: ' now that. n~w Radios can be made! And · 
l · thi!lk pf even greater opportunities when 
. Televisi~n, and Electronics· are available 
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to the public! Get ' into Radio NOW. 
. 

Many Beginners Soon Make $5, $10 . . 
a Week EXTRA In Spare Time-

The day you enroll I start sending 
EXTRA. MONEY .JOB SHEE'r~ to help 
yciu make EXTRA · money fixing · Radios 
in spare time while learning. Y6u ·LEARN 
J;tadio principles from my easy-to-grasp 
Lessons-PRACTICE what you learn by 
building real Radio Circuits with the six 
kits ·of Radio parts I send-USE your 
knowledge to make EXTRA money while 
getting ready for a good full time Radio job. 

My R.adlo Course ·Includes 

TELEV·ISION * ELECTRONICS 
FREQUENCY MODULATION 

· Find Out What N. R. I •. Can Do for YOU . . 
MAIL COUPON for FREE 64-page book. 

It's packed with facts about opportunities 
for you. Read the details about my Course. 
Read letters from men I trained, telling 
what · they are doing, earning. Just MAIL 
COUPON in an envelope or paste it on a 
penny postal. 
-J. E. SMITH, President, Dept. 5NP3, National Raclla · 

_Institute, IJioneer Home Study Radio School, Wash-
ington. 9, D. C. • 

• • 
DECEMBER} 1945 
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Sample Lessa·n 
64 Page .· aak 

·BOTH FREE 
FREE LESSON gives hints on 
Receiver Servicing, Locating 
Defects. Repair of Loudspeak
era. I . F . Xransformer, Gang 
Tuner Condenser, etc .. ~1 Il
lustrations. Study it- keep it 
-use It-without obligation! 
Mall ColWon NOW for your 
copy I 

• 
. . . :· : 

. ' ·' J ' ' .• - : ... · .- ~ .... ·. .·.,. .. . - ::.:- . ... 
·J .·~ . • • 

. 

: . 
• • 

I MR. J. E. SMITH, President, Dept. 5NP3 i.l 
~ NATIONA~ RADIO INSTITUTE, Washington 9, D. C. Jl . 
1 Mall me FREE, without obligation, Sample L esson lJ 
·• and 64-page book, "Win Rich .H.ewards in R adio." r• 

· 1 (No salesman will call. Please write plain ly . ) ,I 
~ ~ 
!I .A.ge.................. II • t • 
~ 
I 

.. 
N arne ....................... ~.......... ................................... ...... ....... . .. . . . c:· 

l 

Address .....•..••••••••••••••••••••••••••.....••...........••..••••.•..•..•..•.............. 

City .................................................. Sta te .. ............... ..... .. 4FR 
<If you have a Pos t Office z one numher PIN1se Inc lude it.) 

t 
.I ... 
•• ---------- -------· 

• 
I 

' . 
' . 
( . 
' ' • . 

' j 
• 
' • ' 
• . 

:· ..... ·--· - ............ .,. ..... -.. -................... _., ... ,,., .... -··· ... . 
~~i.'1' :;~~ .!·, .... { it-\1: . !} · ~- ...... ''2';(~-~-, ... ~ . • --w.i-!~ ·..,j t l:w.il! 
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ou an Influence Others 
With Your Thinking ! 

TRY IT SOME TIME. Concen~te intently upon an-
other person seated in a room with you, without Ins 

noticing il Observe him gradually become restless and 

finally turn and look in ypur direction. Simple-yet it is 

a positive demonstration that thought generates a mental 
energy which can be projected from your mind to the 

consciousness of another. Do you realize , how much of 

your success and happiness in life depend upon your 

inlluencing ·others? Is it not important to y~u to have 
others understand your point of view-to be receptive to 
your proposals? 

Demonstrable Facts 

How many times have you wished there were some way 

you could impress another favorably-get across to him 
or her your ideas 7 That thoughts can be transmitted, 
received, and understood by others is now scientilically 

demonstrable. The tales of miraculous aCcomplishments 

of mind by the ancients are now known to be fact-not 

fable. The method whereby these things can be inten

·tionaUy, not accidentally. accomplished has been a secret 

long cherished by the Rosicrucians-one of the schools of 
ancient wisdom existing throughout the world. To thou
sands everywhere, for centuries, the Rosicrucial,lS have 
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. 
privately taught this nearly-lost art of the practical we 
of mind power . 

This Free Book Points Out the Way 
The Rosicrucians (not a religious organization) invite 

you to explore the powers of your mind. Their sensible, 
simple suggestions have caused intelligent. men and women 
to soar to new heights of accomplishment. "flrey wiU show 
jlou how to use your natural forces and talents to do 
things you now think ~re beyond your ability. Use the 
coupon "below and send for a copy of the fascinating 
sealed free· hook, ''The Mastery of Life." which explains 
how you may receive this unique wisdom and benefit by 
its application to your daily aliairs, 

The ROSICRUCIANS 
(AMORC) 

Scribe O.M.T., The Rosicrucians, AMORC. 
Rosicrucian Park, San Jose, California. 

Kindly send me a free copy of the book. "The 
Mastery of Life." I am interested in learning how 
I may receive instructions about the full use of my 
natural powers. 

Name .... ----·--·--··--··-··--····-··-·-·----
Address .•. _________ State. •. __ _ 

POPULAR SOIENOE 
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-Who became "The World's 

Most Perfectly Developed Man" 

"I'll prove that YOU, too, 
can be a NEW MAN!" 

~ 

I K NOW. m~·self, what it means to haYe the kind of 
bod~· that people pity! or course, you wouldn 't know 
it to look at me now. but I was once a skinny weakling 

who weiJ{hed onl~· Hi pounds! I was ashamed to strip for 
sports or undress for u swim. I was such a poor specimen 
or physical de,·elopment that I was constantly self-con
scious and embarrussed. And I felt only HALF-ALIVE. 

Then I d iscovered "D ynamic Tension." It gaYe me a 
body t hat won for me the title "World's Most Perfectly 
Developed :Man." 

'Vhen I say I C'an make you over into a man of giant 
power a nd energy. I know what I'm talking about. I've 
seen my new system. " Dynamic Tension," transform hun
dreds of weak, puny men into Atlas Champions. 

Only 15 Minutes a Day 
Do you want big, broad shoulders-a fine, powerful chest 

- biceps like steel-arms and legs rippling with muscular 
strength- a stomach ridged with bands of sinewy muscle 
- and a build you C'UII be proud of? Then just give me the 
opportunity to prove thH t " Dynamic Tension" is what 
you need. 

No ''ifs," "and," or " maybes." Just tell me where you 
want handsome, powerful muscles. Are you fat and flabby? 
Or skinny and gawky? Are you shor t-winded. pepless? 
Do you hold back and let others walk off with t he prettiest 
gtr1s, best jobs, etc? T hen write for details about " Dynamic 
Tens ion" and learn how I can make you a healthy, con
fident. powerful HE-1\IAN. 

"Dynamic Tension" is an entirely NATURAL method . 
Only 15 minutes of your spare time daily is enough to show 
amazing results-and it's actually fun! "Dynamic Tension" 
does the work. 

Send for FREE BOOK 
M ail the coupon right now for full details and I'll send 

) 'OU my illustrated book. "Everlasting Health and Strength." 

CHA RLES ATLAS 
Holder of Ti tle. " The 
World ' s Most Perfect
lY Developed Man." 

~--------- --------------· : CHARLES ATLAS : 
I Dept. 112 1 
I 115 East 23rd Street 1 

: New York 10, N.Y. : 
I I want the proof that your system of 1 
I ''Dynamic Tension" will help make a New 1 
I Man of Me- give me a healthy, husky body 1 
I and big muscular development. Send me your 1 
I free book, "Everlasting Health and Strength." 1 
I I • 1 N a tlte ......................... ................................. ...................... : 

I ( Please p1·int or w r i te plain ly) 1 
I I 
I I 

Tells all about my " Dynamic Tension" 
method. Shows actual photos of men I've 
made into Atlas Champions. It's a val
uable book! And it's 'FRRE. Send for 
your copy today. Mail the coupon to 
me per~onally . CIIAULES ATLAS. 
Dept. ll2, ll5 East 23rd St., New 
York 10, N . Y. 

1 .'\.<let ress ............................................................................... . 
I I 
I . I 
I City ...................................................... State ........................ 1 
• 0 Check here if uncl<>r Hi for Oooklet A 1 

------------------------------· 
DECEMBER, 191,5 13 
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A RADIO SERVICE 
BUSINESS OF 'VOUit OWN 

A GOOD .108 IN RADIO i. 
TREVISION BltOADCASnNG 

lA DIO·ELECTIONIC 
SERVICE ENGINEER 

L Sprwylaerry, one 
.,1 Hte COVftfry'a fore
•olf loclio Jeoclten. 

NOW! YOU CAN PREPARE AT HOME IN SPARE TIME 
FOR AMAZING OPPORTUNITIES AHEAD IN 

RADIO • ELECTRONICS • TELEVISIO 

I SUPPLY A 
FULL RADIO SET 
for prtJCtlcal easy 
LEA ·R N IN G 

JU 0 ! FREE! 
..... ta IIdia"• 111111• 1111 $ylllllls" 
. . • • • a valuable n~w bollk ex
plaining In ~lmpll' f:ngll sh how to 
r<•Md and untlt'ratand any Radio Set 
IJh.,rram or c.-lrcult. Jneludee tranaJa. 
tiona of all Radio Q'mbola. SeJid for 
tl:le FREE hook now. and along with 
tl J will eeod you "noth~r bl~ 
FREE book describing my Radi O· 
F.J..,·trnnlc: trainlnc. 

''• ~~~ •.• ,, . 

I SPRAYBERRY ACADEMY OF R"'DI'O 
F. L. Sprayberry, PNSident I 
Room 55125, Pueblo, Colorado 

I Please rush my FREE copies of "How to MAXE MONEY I 
In RADIO. ELEC'TRONI< 'S anrt TELEVISION , " and "Bow 
to READ RAnJO nJAGRAMS and SV~BOLS." 

I Name .... ........ . .... • . . •.... . • . . Aa'e. . . • . • . . I 
I A dd·rese • • • . • • . • . • • • • . • • • • • • • • .. .. • .. • • • • • • • . • • • • .. 

1 CIQ .. .... . ..... . .... ... ........ ..... State •.••••.•• 

The offer I make you here is the 
opportunity of a lifetime. It's your 
big chance to get ready for a won
derful future in the swiftly ex
panding field of Radio-Electron
ics INCLUDING Radio. Televi-
sion.FrequencyModuJation and 

Industnal Electronics. Be 
wise! NOW'S the time to 

start. Opportunities ahead 
are tremendous! No pre

vious experience is nec
essary. The Sprayberry 
Course starts right at 
the b'eglnning of Radio. 
You can't get lost. It 
gets the various sub
jects across in such a 
clear. simple way that 
you understand and re
member. And. you can 

master my entire course in your 
spare time. It will not interfere in 
any way with your :{>resent duties. · 
Along with your Traming. you will 
receive my famous BUSINESS 
BUILDERS which wUl show you 
how to make some nice profits 
while learning. 

Pn.-res You for a Bul ..... of 
Your Own- Good Redia lolt 

IIY training wUl ttlve :vou the broad . 
fundamenta~ principles so necessary as 
a hack~tround. no matter which bt·anch 
of Radio you wish to epeclallse ln. I 
make It easy for you to learn Radio Set 
Re pair and Im~tallatlon Work. I teach 
you how to Install and repair E lectronic 
EQuipment. In fact. :vou '11 be a fully 
qualified RADIO·ELECTRONICIAN, 
equipped with the aklll and lmowleil.tte 
to perform eftlclentll and to make a 
wonderful success o yourself. 

BOTH 
HANDS 

SPRAYBERRY TRAINING GIVES YOU 
TECHNICAL KNOWLEDGE-SKILLED . 
There 'a onb" oDe riolt w~ to team Ra· 
dlo Electronic•. You must get It throuttb 
slmpllfleil. Ieeson atudy combined with 
actual "shop" practice under the per· 
sonal ttUldance of a qualified Radio 
T .. acher. It's exactl)o thla way that 
Sprayberry trains :vou • • • • • supply
lug real Radio parts for leam·b:v·dolDtl 
experience rlgbt at home. Thus, you 
Jearn faster, your understandlntl la 
clear-cut. you acquire the practical 
"know how" easentlal to a good-PaY· 
lng Radio Job or a Radio business of 
your own. 

I'D Show You a New, Fast Way to Test 
R.dio Sets Without Mf&- Equipment. 
The very same Radio Parts I supply 
with your <:ourse for gain ing prE'·E'X• 
perlence In Radio Repair work may be 
adapted throu~th an exclusive Spray
berry wiring procedure to serve for 
complete. fast, accurate Radio RE'c.-PIVE'r 
trouble·Rhootlng. Thus. undE-r "PraY· 
berry methods , you do not have one 

eent or outtq for manufactured Test 
Equipment whlcb Ia not only exPensive 
but scarce. 

Rud What Gr_,uate Says 
••ane Job Nets About $26.00" 

"Since last week I fixed 7 radios. all 
good-paying jobS and right now I am 
working on an amplifier system. This 
Job alone will net me about $ ::!6.00. As 
long as my work keeps coming ln this 
way. I have only one word to say and 
that Ia, 'Thanks to my SprayberrY 
training' and I am n ot afraid to boast 
ahout lt."-ADRJEN BENJAMIN, North 
Grosvenordale. Conn. 

DON'T PUT IT OFFI 
Get the facta about 1117 tramtna-nowl 
Take the first lmpon.ant s tep towarrl 
the money-making future of your 
drE>ams. All features are tully explainE-d 
In my bllt. Illus trated FREE Catalo2' 
w blc:h comE's to you alon5! with anothPr 
' 'aluabl t> FREE book you'll he glad to 
own . Ma ll Coupon AT ONCE! 

.. 
I Mall ID Plain envelope or pa1te on penny polltcard l • ... ... ... ... ... ~~~ .................................................................... .. 
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IS THE TIME TO 

PATENT AND SE.LL YOUR INVENTION 
Now, more than ever before, is the right time to patent your invention. Why? 
Because manufacturers everywhere presently engaged in war production 
are looking ahead to the future by buying up patent rights now, so they will 
have new and attractive itema to make and sell for civilian consumption as. 
eoon as the war is over: This is what happened during and after the last war. 
Hence, the smart thing for you to do is to look ahead to the future too. 
Protect your invention and yourself by applying for a patent now. 

11PATENT GUIDE" EXPLAINS WHAT TO DO 
Our "Patent Guide for the Inventor" answers many important questions 
eoncerning Patents that inventors constantly ask. It tells what facts, de
tails, drawings, sketches, etc. are necessary' to apply for a Patent; how 
to protect your invention through dated and witnessed disclosure; how 
to do this AT ONCE to safeguard your rig~ts; how Patent Office Records 
ean be checked to determine whether the inve.ntion is probably patent
able before filing fees need be paid; discusses costs involved and a 
practical way these c::an be paid as the application progresses. It tells 
how ~me inventors secured financial backing; how many simple in
ventions have proved large commercial succejl8es; how Patents covering 
improvements also can be profitably utilized and marketed; tells count
Seea other facta of interest. 

• 

WHY YOU NEED EXPERY. ASSISTANCE 
The Patent Laws were enac.ted for your benefit-to give you protec
tion for the features of your invention which are Patentable. But these 
features must be legally and concisely set ·forth in the form of "claims.'' 
This phase of the procedure is so complex 'that the Patent Office ad· 
vises the Inventor to engage a competent Recistered Patent Attorney. 
We maintain a large staff-carefully trained registered patent attornen 
•-expert draftsmen experienced searchera to serve you. We have 
been serving inventors for more than 20 years. 

TAKE FIRST STEP NOW 

• 

With the Patent Guide you will receive also Free a "Record 
of Invention" form which w1ll enable you at once to establish 
the date of your invention, before you file your Patent applica
tion. This step costs you nothing yet may be vital to your suo
cess. Remember- in Patent Matters, ACTION is IMPOR
TANT. Delay can be costly. Mail the coupon ill an envelope 
or paste it on a penny postcard NOW. 

CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 

I CLARENCE A. O'BRIEN & HARVEY B. JACOBSON I 
II Registered Patent Attorneys before the United States Patent omce 

52-M Adams Building, Washington 4, D. C. 

FlEE 
MAIL CDUPIN IDDAYt 

DECEMBER, 1945 

"Worthy of your Trust" 
Reaislered Palenl Allornen 

52-M Adams Building 
Washington 4, D. C. 

I Pleaae eend me your 48-Paae "Patent Guide for the I Inventor" aM :r_our e~ally prepared "Reoord of I 
I lnvent.ioo~ for&G FREE. T!U recaue.t doee not oblieace I 
I me. I 
I ~a~e· ····••••••••••••••••••••••••••••••••••••••••••~•••• I 
I I 1 Address ••••••••••••••••• •••••. •••• •• •••• • • •• •• •• •• •• • • •• • I 
I City .•.••••••••••••••••••••••••••••••••••• State. • • • • • • • • • I 
l---· (PJeeso write or print plainly.) • ___ J 
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That Helicopter Book 
Is Still Hovering 

MoRE than a year ago you r an a story on 
helicopters by Devon Francis. The statement 
was made that Mr. Francis had written a 
book on the subject. Please t ell me if the 
book h as been published, and where I can 
get it.-E. B. B ., Austin, Tex. 

Staff wri ter Francis tells us that, owing to 
the recen t paper shortage, he has had to deal 
off the bottom of the deck on the helicopter 
book. It is now scheduled for publication 
nex t spri ng by Coward-McCann, Inc., N ew 
Yor k. Meanwhile Francis has just had an
other book published-"Aviation: What 
Everyone Should Know!' It is issued by 
Bobbs-Merrill. Most bookstores have it.-Ed. 

JiHerbug Mice Are Now AdmiHed 
to Scientific Consideration 

H ow MANY readers know that the word 
"jittery" bas made its debut in the strato
sphere of scientific and technical language? 
Looking over my copy of The Journal of 
Heredity (Special 
Jax-Mouse I s sue) for 
September 1945, my 
startled eye fell upon 
the title "Linkage o'f 
Jittery and Waltzing 
in the Mouse." From 
the opening para
graph of the article, 
I learned that: "Jit
t ery is a new reces
sive juvenile lethal 
mutation in the 
mouse characterized 
by muscular inco-ordination and tetany." 
The article also warns me against confusing 
jitte ry mice with pirouetting mice and with 
waltzing mice. There!s no danger; I keep a 
cat.-P. S. T., Bloomfield, N. J. 

How to Save Face land Hands) 
in Soldering Gasoline Tanks 

You R article about a gas-stove steamer in 
a r ecent issue brings to mind a trick of 
welding or soldering tanks that have held 
inflammable liquids. You fill the t a nk with 
water and, while it is full, stick a candle on 
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something that will float, put it in the open
ing, and ·ught the candle. Then drain the 
tank, leaving the candle burning. When the 
water is all out, go ahead with the welding 
or soldering without fear of losing life or 
limb.-E. E. S., Tinian, Marianas Islands. 

Here Are Some Uses 
for Milk-Bottle Wire 

I HAVE been saving t he pliable wire that 
fastens the outer paper caps on our milk 
bottles and find that it's good for hanging 
pictures and Christmas-tree ornaments, 
mending torn places in screens, and fasten
ing beanpoles to the supporting wire. You 
can also use it for stringing and grading but
tons according to size, type, and color. A 
fisherman can find his hooks quickly and 
easily if they are strung on this wire ac
cording to size, and 
hung over the edge of 
the tackle box. It is 
good for stringing 
washers and taps for 
hanging on a nail 
above the workbench. 
Then you can take a 
wire coat hanger, bend 
it in whatever shape 
you wish, pad it with 
newspaper, and cover 
with green tissue or 
florists' paper as a 
base for fastening on flowers with these 
short wires. I have no doubt that many other 
uses abound.- F. B. L., Knoxville, Tenn. 

Gap in Red Line Means 
Lost or Borrowed Copy 

HERE is my subscription to Popular Science 
for another two years. I note with interest 
the improvements made from time to time 
in the make-up-su ch as the red line on the 
back.- R. H . F ., Montclair, N ; J . 

The reason for that '-"-inch red stripe that 
slants ac,·oss the spine of the magazine may 
not be apparent to n ew readers. When back 
numbers are arranged i n proper sequence on 
a shelf, the stripes form an unbroken d iago
nal line. Any brea1cs will show where copies 
m·e missing.-Ed. 

"Horsepower" Defender 
Kicks Back at Critic 

IN ONE of your recent issues, W. B. R . 
stated his opinion that "horsepower" should 
be abandoned for a modern term because 
the age of the horse is past. The term was 
devised by the scientist James Watt to indi
cate the rate at which work is done when 
550 pounds are r a ised one foot; this was con
sidered approximately the work a horse could 
do. Just what would be the point in aban
doning this t erm, wi th its definition, for a 
n ew one that couldn't poss ibly be any slm
pler?- J. D. MeT., Noel, Mo. 
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MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
The opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be sure-before 
you place your device in strange hands-that it is fully 
protected. A United States Patent gives you this protec
tion. The first step toward inventive success always is
and always has been-the application for a U.S. Patent. 
There is no other way to protect your invention in 
accordance with the laws of this country. 

M~KE T~IS RE£~RD NOW If you have an in-
ventwn. and w1sh to sec?re 1t for the future. act at once. Have it 
dated ~ow and recorded m our office. W e will. send you this FREE 
InventiOn Record Form for the purpose. F11l out the Invention 
Record Form fully describing the nature of your invention. Make 
a sketch of its main features. Mail it to us and we will r ecord the 
date it was received in our office. The earlier the date the better 
your ~hance of combating rival inventors who may lay claim to 
your 1dea later. Don't delay a si11gle minttte i1~ taking this im
portant step. Your whole futifre may depend upon it. Mail the 
C01tPon f or our FREE Inventwn Record Blank at'd New FREE 
Book Toda'}/ 

Our new FREE Book Is the latest volume on In· 
"entlons and Patents otr the press. It's a book 
every inventor should have. Mail the couPOn today 
for our book "How to Protect. Finance anfl Rell 
Your Invention" and learn these important facts-
How to lcnow if there is a prior U. S. patent 

on your invention. 
How to save steps in getting patent action. 
How we prepare your application for presen

tation to the Patent Office. 
How you may patent an Improvement on 

something in use now. 
How to obtain funds to patent and pro

mote your invention. 

HOW WE SERVE YOU AS REGISTERED H~:u:0i,f!~~trc,n~uyer or backer for &. 

---

PA'rENT A1*1'0RNEVS The u. s·. Patent Office How to protect yourself In ~' 
strongly recommends_:_unless the inventor is familiar with such · making royalty agree- ~ 
matters-that he employ the services of a Registerecl P atent Attorney ments. A' ~~ 
in the preparation of his P atent Application. We are Registered These and many other 1nven• A V ~ 
Patent Attorneys fully qualified to represent you at the Patent Office. tlve facts you' ll learn by ,~ ~ 
We have bad long experience in studying hundreds of t ypes of readlne our new FREE A ~ \ 
;nvent;on>. Th;, ghe> u> the ahiHty to judge you< ;n ven6on and to ~·;;:,>,':;".,to.!:!""' A,~;.;. 
d!!scribe it accuratelr and convincingly in technical language. It Sell Your In· 1'9 #I'. 
g1ves us the perception to center arguments upon those details of 
your invention which, in our judgment, will be looked upon most 
favorably by the Patent Office Examiner. 

Mail the coupon today for our new FREE Book. "How ~ \ 
to Protect. F inance and Sell Your Invention, .. and our ., fll'.. ~ 
FREE Invention Record Form-maybe this step will fll'.. 
pave the way to future security for you and your ~ \ 
family. Act Today! ~"' 

We paint no glowing road to fortune-but if you have ~"' 
an invention • • . if it serves a definite new need • . • ~ 
if the public accepts it-we can tell you it may provide ~ ~ 
the security and benefits you are seeking. ., r~.-:.. ,., 
MeMORROW A BERMAN 

Patent Attorneys 
142-G Atlantic Building 

Washington 4, D. C. 

DECEMBER, 1945 

~~ 
~~ , 

,.~ -r.u 
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Next time you say ... "fill 'er up" tell your 
gas station attendant to add Pyron to 
clean your motor and keep it clean . . . 
to provide a clinging surface of lubrica
tion to your cylinder walls ... to provide 
easy winter starting. Two ounces of 
Pyroil A in your gas tank for each 5 gal
lons of gasoline ... two ounces of Pyroil 
B for each quart of oil in your crankcase 
does lt. 

Manufadured and Guaranteed by Pyroll Com
pany, W. V. Kidder, Founder, I 02 Nlaln Street, 
La Crosse, Wisconsin. 

----------------------
PYROIL COMPANY 
102 Main Street, La Crosse, Wisconsin 
I want my ear to last and run properly. Please tell me 
more about Pyron and how lt can aeeompllsh this for me. 

Name .................................................................................................. . 

• 

Be It Ever So Quonset, 
There's No Place Like Home 

YouR fine article 
"How You Can Use 
Surplus War Mate
rial" in a recent is
sue of your magazine 
leaves but one ques
tion in the mind of 
this foot-weary and 
mentally exhausted 
house hunter. Where 
can Quonset huts be 
bought? Perhaps 
some data on con
verting one of them 

to family use to relieve the critical housing 
shortage would be worthy of some space in 
P .S.M.-T. E. M., Canton, N. Y. 

How Can You Ease a Young Boy 
into Mechanical Problems? 

I HAVE a son eight years old. He seems to 
have a mechanical bent, and I want to en
courage it in every possible way. But the 
dickens of it is that I don't know enough to 
do anything for him except discourage such 
ambitious projects as making an automobile 
by fitting an old motorcycle engine to his 
express wagon. What I would like is sug
gestions for training this kid along mechani
cal lines. I'd like something that is even 
simple enough for me. Then together we can 
make a contrivance that actually works, 
thereby accentuating the positive and elimi
nating the negative.-F. X . .J., Los Angeles, 
Calif. 

Address .............................................................................................. Fluorescent Tubes May Be Down 
City or Town ............................................ State.............................. but They're Never Out 

---
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----------------
Jerry, the talking 
dog i8 on tour enter
tatning hospitalized 
veterans, by courtesy 
of the PY ROIL Com-
pany. 

BURNED-OUT fluorescent tubes can still be 
used. You can take a neon-sign transformer 
and connect it to several of these tubes in 
series. The tubes will light, but not quite to 
their full brilliance.-.J. C., Euclid, Ohio. 

FLUORESCENT light tubes that are burned 
out make very attractive and substantial 
towel racks. You simply use metal brackets 
at the ends. These have holes to fit the pins 
at the ends of the tube, and they are screwed 
to the wall.-R. W., Pearsall, Texas. 

POPULAR SCIENCE 
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AUDELS REFRIGERATION & 
AIR CONDITIONING GUIDE ••••• $4 

New from Cover to Cover-1280 Pages, Fully ll1us. Covering 
basic pri.nciples, servicing, operation & repair or household, coltl
mercial & industrial refrigeration & air conditioning. A gold 
mine of essential important facts for enaineera, serficemen, usera. 

AUDELS CARPENTERS & BUILDERS 
GUIDES-4 Yols •••••••••••••..•.. $6 

A practical Ulustrated t rade assistant on modern construction for 
c:arpenters, joiners, builders, mechanics and all woodworkers. 4 
vola. , 1600 pages, 3700 lllustratlons, flexible covers. Pocket al.Ze. 
E ach volume sold separately $1. 50 a vol. 

AUDELS AUTOMOBILE GUIDE ••••• $4 
.A. practical quick ready reference book for auto mechanics, service 
men, operators & owners. Explains theory, construction & servic
inJ:: ot modern motor cars, trucks, buses & auto type Diesel en
i:l.nes. 1;)4 0 pages, fu lly 1llustrated. 55 chapters. I nde.xed. A 
standard book for mechanics. New tluid drive covered. 

AUDELS DIESEL ENGINE MANUAL.$2 
A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modem diesel engines in· 
cluding General Motors 2 cycle Diesel 384 pages, fully lllus .• 
tlexible binding, pocket size. All detaUs plainly brought out, thll 
book is of extreme value to engineers, operators & atudents, 

AUDELS WIRING DIAGRAMS •••••• $1 
21 0 P ages. Illustrated. Gives practical fac.ts on wiring of elec
tr ical apparatus. It shows clearly how t~ wire apparatus for prac
tically all fiel ds of electricity. Each diagram is complete & self• 
explanatory. H ighly Endorsed Pocket Companion. 

\6 
-\"U'ttS 
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AN AUDEL GUIDE IS A GOOD FRIEND! 
AUDELS PLUMBERS & STEAMFITTERS Use the brains and experience of others in these Guides of the 

GUIDES-4 Y I $6 Trades. Save time and money with right methods, short cuts, 
0 S. •••••••••••t••••• I A Practical Trade Assistant & Ready Reference. E'rlllains ln plain abor saving ideas. CHECK NOWI You can look over ony Audel 

language & by clear Ulustratlons, diagrams, charts, graphs, plc- Guide in your home. Start the Easy Payments if satisfied. 
tures principles of modern plumbing practice Including :'\Iarlne 
]'lpe F itting and Air Conditioning. 4 Vols.-1670 Page- 3642 .. ----• CUT H ERE • W- W -· D iagrams. Pocket size. E ach Vol. Sold Separately $1.50 a VoL 

AUDELS SHEETMETAL WORKERS I A I L 0 R D E R 
HANDY BOOK •••••••••••••••••••• $1 1 

Practical Inside information. Fundamentals of Sheet ) fetal Work. 
ai!S pages. Illustrated. 11 sections. Clearly written. Essential & THEO AUDEL ._CO 49 W 23 S N v k 10 N y 
jmportant facta. figures. pointers in everyday lan&uase. Ref. Index. I . ar; .. • t., ew a or • • • 
AUDELS SHEETMETAL I Please mail me for 'l days' free. ex~ination the books 

PATTERN LAYOUTS $4 marked (X) below. I agree to ma1l $1 m 7 days on each 
D eveloped by Experts for Sheet Metal· wo;k~;,; iiro~t· :\r~n & 1 book or set ordered, an~ to further. mail $1 a month on each 
M.echanicl. A Practical Encyclopedia In 10 Sections, size 7 x 10 book or set ordered until I havec£a1d purchase price. 
ll: 2-1125 Pages- 350 Layouts-1600 Illustrations. 1001 1\ey I If I am not satisfied with Gui es I w1'11 return th 
Facta. Fully indexed for r eady reference In answering your layout em. 
problema. Covers all phases of sheet metal work including Pattern I OAudel• REFRIGERATION a Air Conditioninl Guide . St. 
Cutting, P attern D evelopment & Shop Procedure. OAudels POWER PLANT ENGINEERS GUIDE • • • t.. 
AUDELS ANSWERS ON I OAudel• PUMPS. HYDRAULICS a AIR COMPRESSORS t.. 

BLUE PRINT READING 
· 

52 
OAudel• WELDE.S GUIDE • • • • • • • • • L 

• • l , • • • • • • • · OAudel• BLUE PRINT READING • • • • • • • ~. 
For Mechanics & Bulldera. Covers all types o nlue print readinr 1 OAudel• SHEET METAL WORKERS Handy Book 1 
including shlp & airplane. 876 paaes, fully illustrated. OAu .. • SHEET METAL PATTERN LAYOUTS • : • 4: 
AUDELS NEW MACHINIST & I OAudela AIRCRAFT WORKER • • • • • • • : L 

TOOLMAKERS HANDY BOOK $4 I OAudela MATHEMATICS and CALCULATIONS • • • 2. 
Covers modern machine shop practice in au tta branche;. • 5 prac- OAudel• MACHINISTS a TOOLMAKERS Handy Book • t.. 
tical books in 1. New from cover to cover. Tells how to set up & I OAudela MECHANICAL Dictionary • • • • • • • '
operate lathes. screw and mlll ing machines, shapers, drill presses OAudel• AUTOMOBILE GUIDE • • • • • • • • 4.. 
and all other machine tools. 1600 pages, fully Ulustrated, 5 x 61,2 I OAudela DIESEL ENGINE MANUAL • • • • • • 2. 
ll: 2. I ndexed. 5 sections. 1-Modern Machine Shop Practice. 2- OAudela MARINE ENGINEERS Book • • • • 4 .• 
Blue Print Reading & llow to Draw. s-calculatlons & llathe- OAudel• SHIPFITTERS HanRJ 1 
matlcs for Machinists. 4-Shop Physics. 6-How to Use the I • • • • • · · 
SUde Rule. 60 chapters. E asy to read and underataocl A ahop OGueth• MECHANICAL DRA COURSE • • • L 
companion that answers :vour Questions. I ORo1era DRAWING and DESIGN • • • • • • • 2. 
AUDELS MATHEMATICS & OAudela MILLWRIGHTS and Mechanic. Guide • • • '· 

CALCULATIONS FOR MECHANICS $ 2 I 
OAudela CARPENTERS and Buil•r• Guides (4 vols.) • 6. 
OAudela PLUMBERS and Stumtltters Guides (4 vols.) • 6. 

M athematics for home atudy or reference. 700 pages. 550 i llus. I OAudela MASONS and lluilclea• Guides (4 vola. ). • • 6. 
J!ractlcal mathematics from beginnln~t. How t4 flgure correctly. OMaster PAINTER and DECORATOR • • • • • • 2. 
E asy. correct methoda covering a complete review. Ill. ~ Indexed. o Audela GARDENERS a GROWERS GUIDES (4 vols.) • 6. 
AUDELS HANDY lOOK OF I OAudela ENGINEERS and Mechanics Guld" 

• .... rRinAt cTicA, L EL
1
Ec, Ti RI~I"TY1 . .... 1• i ... ks4 1 o~~ ~~t:.~::. 'p!::.f r:mr:rERING. : : : ~ 

~ or ma enance eng neerl..r. e ectr c ana ""' a e ..... r ca wor era. OHawldM Aids to ENGINEERS EXAMINATION 2. 
1440 P agel, 2600 I llus. \;Overs lmpor!ant electril'al information I OA del ELECTRICIANS EXAMIN•'TIONS • • • L in handy form-including :Marine " iring, R adio Princ!plea, U • ft • • • • 

Weldinr. Indexed. A K ey toapracticalunderatandingofelectriclty. I OAudel• WIRING DIAGRAMS • • • ; • • • . L 
AUDELS RADIOMAN$ GUIDE $4 OAud• Handr_Book of PRACTICAL ELECTRICITY • 4. 
A key to tho practlcal understanding of radio includl~r F;eQ~ency 1 B~::•kiME~\~~\f1~'AC~~rJ!. c:.LstU~~IONS • • 1~ Modulation. T elevisiou. etc., Aircraft & !>farine Radio. F or radio S • • · · 
en~P.ineers. aerTlcemP.n, amateurs. 772 pages. 400 I llustrations & I OAudel• D.ECTRONIC DEVICE • • • • • • • 2. 
D l11grama. P hotos. Renew Questions A Answers. Referenee I ndex. OAudel• ELECTRIC Dlctlonai'Y • • • • • • • • 2. 
Authentic. clear. concise. I OAudel• RADIOMAN$ GUIDE • • • • • • • • ._ 
AUDELS ELECTRONIC DEVICES $2 OAudelsNEW ELECTRIC LIBRARY at $1.50 • Volume 
Tells What You Want to K now About Electric Eye. EasiiYU~der- I VoiL I, II, Ill, IV, V, VI, VII, VIII, IX, X, XI, XII. 
1tood. Cover• photo·electric cells & their appllcatlona. Amplifiers, 
111umlnat1on, frequencies. voltare, photocell. tubea. Ohm' a Law. 1 Na e 
wlrillc dlarrama. etc. ··-----------.,·-·----------------------------· 

~!Rs!~!ct!i~~~n~!!u!P!~!e~;n"ce or" an· ~ei!n~ I Addreu ____________________ . _____________ -------· 
mal'hines for all mechanics. Over 4 0 0 nnges, Illustrated. Co'l'er~ nll I 
methods of electric and acetylene weldina inciudinc airplane wol'k. OccupatiOII--------------------------------------

•23 St., N. Y.IO !Employed by ________________________________ ::~~· AU DEL, 49 
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Wearever Pace· 
maker set in fine. 
gift . box, $3.~5 
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l • :. 'o • • • • . ...... . (-- .. . ) .... 

. t · NEW '.VALU.E:~~. i4 Karat :G~id ';/pdin~(; ~:d 
· lacgc:r ·i.nk. c~pacity; -~-· C;: FIQ~~ f~~4·~~~~1 . 
. relekope-precision· constructiQri . .-;.:;.·:~,.~) 

. · : .. . . ...: ·"":: ... ~·. ·~ ........ '""r:t~«.~:"!e._ . . .. . . . .. ,. ~r: .. · ~. . . (:;.·:· ".,-
. ~- -~·: 2 .. NEW"W.-I!~~~~ILITY':.: ~in~st,s,mopt~~~tf.~~,1 
· .. .- ·.: writ~ng~ pen ever .. made .~y Ametlta~s·n 
... : +'-: Larg.est :t Fountain·:· Pe.l:t · Man.ufac~ure~:: .:'~' 

; . .. .~ . .,)' : 

. '' 3. NEW BEAUTY: Advance;\ fit~-'th~-.. ·, ....... 
; . , design, int~rpreted in qisr},ncf'iv~p~lJrljt,~ 
' stripes. In maroon,goldeQ browri, 
~:·: . . .. and black; with matchirig.:pendL. !YJ.i&u~~:; !';~ 
h::: · ·,. .... ·· by. David Kahn, Inc:,'· · H··~r ;¢1Ll} 
i ·:;-, ·.: ~ N~ }. (:Established l · 
?{'j:: ·· '• ·~":f:> ';-t< .. -1 ~ .. ~;:·. ; ~:t ,. ,; .. ; 
~~ . . .• . .. 
k .· .. '\ Other famDus W'EAREV 
. .:';' ·:;;· ~· .Pm$l;OO;·' iei' Ztn'ith'''Pin ~··7..· . . ..~ : . 

~- ,... . .,. "" . . .. , .. ·" "">•o·.:· ·c. ·•• of·" ·~ .,.., • · -1·?~ , -•y ·-·~· ', . : ' .. ~ .. 
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Idea for Speeding Service 
at Soda Fountains 

I HAVE been in many soda fountains and 
other places that serve ice cream. I have ob
served that . when you order an ice-cream 
cone or sundae, the clerk almost always has 
to lift two or three lids on the fountain 
freezer before locating the right compart
ment. Why don't manufacturers make these 
freezers with the ' lids of heavy transparent 

· plastic and have a cold light inside the 
freezer so that the time wasted looking for 
the right flavor could be eliminated by 
merely glancing through the top?-W. G. E., 
Charlevoix, Mich . 

Might Be · Used for Loading 
Pugilists' BX -ing Gloves 

I AM an apprentice electrician, and I'd like 
to know what can be done with those knock
out slugs from electrical boxes besides selling 
them for scrap or shoring up wobbly furni
ture.-W. H . R., Los Angeles, Calif . 

She Advises Feminine Touch 
in Table of Contents 

MAY I suggest a more detailed table of 
contents for your magazine? It would be 
helpful if the following features were grouped 
under the heading "Of Interest to Women": 
New Ideas from the Inventors, What's New 
in Modern Living, For Home Owners, and 
the Shipshape Home.-L. L., Salem, Ohio. 

How to Signal Mail 
for Special Attention 

MAY I suggest an idea that would be use
ful to everybody? When you receive a black
bordered letter, you know at first sight it is 
bad news. Why not 
have red-bordered en
velopes and use the 
same principle for ur
gent letters?- R. L. S., 
Jadotville, Belgian 
Congo. 

The only 1·eason we 
can think of is that 
the bill collecto1·s 
would g'rab the idea 
as sure as shooting. 
- Ed. 
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YOU'RE too smart to stay in the same old job rut! You 
know that you have one life-that's all. So you've thought 
about doing something that would advance you in your 
work, increase your income. 

The time to get started is now. And you can take the 
first step toward Personal Success this very minute! Just 
look over the coupon below and mark the I. C. S. Course 
in your field of interest. Then mail it- today! 

We'll send you complete information on the Inter• 
national Correspondence Schools, and how they can 
give you the sound, practical training you need to get 
ahead faster. Cost is low, texts are easy to understand, 
and every student gets personal service. The time to 
"take steps" is RIGHT NOW! 

BOX 7641·L. SCRANTON 91 PENNA. 
Without cost or obligation, please send me run particulars about the course 

Air Conditioning •nd EleotriCIII Coure" 0 Ship Draftinc 
Plumbing Cou.... 0 Electrical Drahinc D Ship Fittlinc 

D Air Conditiouinc D F.Jeetrical EncinMrinC D Shop Practiee 
0 Heat inc D Plumbin.c D Power House Electric 0 Steel Mill Workera 

DEC. • • • • •• • • 
. .. 
• •• .. • •• •• ... .. 

•••• •• •• ••• • •• ••••••• •••••• •••• ••• •••••••••••••••••••••••••• ••••••••••••••••••••••••• •••••••••••••••••••••• •••• ••••••••••••••••••••••••• ••••••••••••••••••••••••• •••••••••••• 

before which I have marked 
0 Textile Deeicninc 
0 Woolen Manufacturinc 

•Busln ... •nd 
A011demlc Cou .... 

X: 

0 l~frigeratioD 0 Steam lt'ittina D Practical Electrician D Tool Desicninc 
Cheminry Cours" D l>ractic.'al Telephony 0 Weldinc, Gu and El~rio 

0 Chemical Encineerinc 0 Telegraph Encineerine Radio Coure" 
0 A<"countinc 0 Advertfelnc 
D A.rithmetio 0 Bookkeeping 
D Busine!l!l Correspondence 

0 Chemiatey, Analyti~al Intern• I Combustion 0 Eleetronice 
0 Chemiatey, Industrial Engin .. Cours.. D Radio, General 
D Chemistry, Mfc. Iron & Rteel 0 Auto Tecbnid.aD 0 Aviation 0 Radio Opera tine 
0 Petroleum Refininc 0 Plaatiea D Diesel-Electric D Radio Servioinc 

D BusinP.SS Manacement 
0 CertiJied Public Accountiut: 
D Collea:e Preparatory 
0 Commercial 

0 Pulp and Paper Malcinc 0 Diesel Engines 0 Gu Encinee R•III'OIId Cou .... 
Civil Engineering, Archl- Mech8nl.cal Co~••••. 0 Air Brake 0 Car Jn~~pector 
tectur•l •nd Mining Cou.... 0 A~ronaut1cal E_llCilleenDC D Locomotive Encineer 

0 C045t Accountinc 
0 Federal Tax 
0 First Year CoUece 
0 Foremanship 
OFrench 

0 Architedural Draftine D Atrplane Draftinc 0 Loeomotive Fireman 
0 Ar«.'hitecture 0 Flicht Engineer 0 Railroad Section Foreman 

, D Bridge and Buildinc Foreman D Foundry Work 
D Buildinc Eatimatinc D Heat Treatment of Metab St~m E~glneerlng Cours .. 
D Civil En.cineerinc 0 Coal Mininc 0 Industrial Engineerinc D Boilerma~mc . . 
D Contractinc and Buildinc 0 Industrial Metalluru 0 Co~buetton ~nctneennc 
D Rich way EngineeriD& 0 ~le<'hanical Draftinc 0 E~ne Rull!lmg. 
D Lumber Dealer D Mechanical Encineeri.na: 0 ~lanne En~eermc 
DReading Structural Blueprinta D Mold-Loh Work 0 Steam Elec.trto 
D Sanitary Engineerinc 0 Pattemmakinc 0 Steam EnCllles 
D Structural Draftinc 0 Readinc Shop Blueprint. Textile Cours .. 
D Structural Engineerinc 0 Sheet-Metal Drafting 0 Cotton Manufacturing 
D Surve:vinc and 1\.lappinc 0 Sheet-Metal Worker D Ra:von Weavil~& 

0 Good Encliah 
0 Jiich School 
0 Jligh~r Mathematic. 
0 lllustra tine 
0 ~{otor Traffia 
0 P045tal Service 
0 Salesman~~hip 
0 Secretarial 
0 Sign I..etterinc 
0 l':tenography 
0 Traffic Manaa:ement 

o:sl)aniah 

~·a,ne ...................................................................................... Aoe ........... Home Addrea•·····-·······························································-----····-·· · 
J>rl"3f.n' l1" or king 1 

CLtu ••••••••••••••••.• .•...••••••••••••••••.••••••••••••••••..•• Statt!J ••.••.•.•.••.•••..•.•.•.•.•••• Poaition.. ••••••••••••••••••••••••••••••••••••••••.•...•••. lloura •.••.••...... A.Al. to ••••••• .P.ll. 
Canadia" reddenta Bend ooupQII. to Jnt<'rtrationaJ Correawndt:nctJ 8c'hoola OaMdian. Ltd., Montrea,. Canada. 

British ruUenta Btmd coupon to I. C. 8 .• 71 li.ingatDO.JI, London. W. 0. !. England. 
DISCOUNT TO DISCHARGED VETERANS-SPECIAL TUITION RATES F'OR MEMBERS OF' THE ARMED FORCES 
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No MATTER How GOOD how original or practical your invention may be, the com
• • • mercia! value of your patent protecting that invention de

pends almost entirely upon the careful, capable preparation of specifications and strong claims covering it. 
You assume a risk if you entrust your patent application to anyone who is not thoroughly experienced and 
entirely familiar with all intricate phases of patent procedure. 

• 
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SEND AT ONCE FOR THESE BOOKS ••• THEY'RE FREE 
Here are two plainly written books which this thor
oughly experienced, dependable firm will be gla d to 
send you absolutely free. " P a tent Protection" tells you. 
s tep by step, how to safeguard your invention ... t ells 
you about per tinent Patent Laws ... illustrates 115 
mechanical movements that may help you develop, 
complete or improve your invention. "When and How
to Sell Your Invention" gives you val1..able ideas on 
how to commercialize your patent .. . discusses royal
ties, infringements ... tells you how to approach a 
manufacturer. Sent with bool<s is free " Evidence of 
Invention" fo rm which may help establish the da te of 
your disclosure to us . . . an important da t e should 
a nother inventor file applicat ion for a patent on th e 
s a me invention. 

GET THE COUPON INTO THE MAIL AT ONCE • 

• 

POPULA-R SOIENOE 

• 
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HEREIS EXPERIENCE Victor J. Evans & Co. has helped and wisely advised individual In-
• • • ventors for almost half a century. Our staff is made up of specialists 

••. men who are intimately familiar with patent application procedure. They are skilled in the preparation 
and presentation of patent drawings, specifications and claims. Their knowledge will save you time, trouble and 
money. Their object is to secure for Evans clients the strongest possible patents which their inventions warrant. 

READ THUE QUOTATIONS FROM TYPICAL 
LmERS DRAWN FROM OUR FILES* 

•• ••• I wish to thank you for your kind cooperation, 
and assure you that if I or any of my associates are 
in need of a patent lawyer in Washington, we will 
certainly recommend your services . .. " D. C. M. 
". . . I wish to thank you for the Patent Papers 
just received, a.nd wish to say that my deahngs 
with you have been satisfactory, and very pleas
ant. And, that the time may not be too far away 
when I may employ your services again ..• " F. T. F. 
" . • . I wish to express my appreciation for your 
services and congratulate you upon the successful 
prosecution of thls appllcatlon ..• " .J. R . .J. 
*Names . and addresses upon request. 

DECEMBER, 191,5 

PRESENT DEMAND FOR NEW PRODUCTS 
0 

a Golden Opportunity FOR INVENTORS 
Today, the opportunities for inventors are almost unlimited. Manu
facturers everywhere are crying for new, practical ideas and im
provements on products and processes of manufacturing. But- to 
be in the best position to talk to manufacturers you should file 
your appllcatlon for a patent FIRST •• , manufacturers prefer it 
that way. You should 11ct quickly. Remember ••• your patent will 
give you 17 years " exclusive right to make, use and sell." 
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Re gist ered Potent Attomey 1 
Main Office: 940P Mer lin Bulld tnc, W•shtncton 6 , D, C, 1 
Plttabur ch Office: 52 l · C Em pire Bulld tnc 
Los A nce l es Office: 738·C secur tey Build InC · 
Rush by return mall fre e c opies of your books. "Patent Pro- I 
tee tlon" and "When und How to Sell an Inventlon"-alao lm· 
portant- "Evld cn cc or Invention" form. I 
Name ••••••••••••.••••••• • •••••••••• • • • • • • • • • • • • • • • • I 
Address ••••••••••••••••••••• •••• • • • • • • • • • • • • • • • • • • • • · 1 
Ctt)t and State •• • • ••••.•••• _ ••••• • ••• • ••• •• • • •• • •• • ••• 
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' Air Conditioning and Refrigeration are among the great in

dustries of today and tomorrow. Installations every where
in restaurants. shops. homes, etc., need service. Thousands of 
businesses are waiting for new installations. Today. more and 
more homes are being air conditioned. The Refrigeration and 
Air Conditioning industries are headed for greater prosperity 
and men who have the ''know how .. and experience should ride alon~. 

I 

Tra.ID No BeforetheExpectecl 
EXPANSION Begins 

• 

Experts predict large demand for men to 
install and service Air Conditioning and 
Refrigeration equipment ••• Rise to the 
kind of job which requires a competent, 
trained man who can carry the responsi
bilities of installing costly equipment and 
maintaining it. If he knows the answer 
when he is called in for consultation, his 
reputation grows and hla pay abollld erow aleo. 
FollowTitis Way to Knowledge 
H over 17. and under 60. here•e all It tak- to B•t 
you ready for experience in this modern indus· 
try. Just invest a limited amount of your spnre 
time-while you are still on your present Job. 
'l'hrough our balanced training, you leam fi rst 
t hrough home study, how to handle Installation, 
Maintenance & Service Work on Refrigeration 
and Air Conditioning equipment. Then you can 
get practical t raining in our big shops underea• 
pable instructors-experienced men who' ll take 
a personaltnterest in helping you learn. When 
you're throagb you should ba:veknowledgethat 

~~~~~~~enables yoa to get started in this vast indastry. 
_: OWN REPAIR SHOP? 

Ul~l~:~~j[~~~~~~ls~~e~asily understood by mechani· 
~.=..> CI You_gainexperiencewhenyou 

complete your course. Equipment, tools and per• 
•'""""' sonal followinsr can accumulate as you progress. 

Soonyoumayfinditwisetosetupyourownahop. 

GET FREE FACTS RIGHT NOWI 
It eosta you nothing to g et all tbe fade about 
thic1 great field. Simply mall the coupon below 
and we' ll t ell yo a, withoat obligation t he whole, 
seusational story of what' s ahead in RefriRera

tion and Air Conditioning. Mall tbe 
FREE coupon now. 

I U11UTIES ENGINEERING INSTITUTE 1 

I '1314 w. Belden Avenue, Dept.aazs, c:aeo 14, IL I 
1 Please a end m e the FREE F AC'l'S about opportunities In 1 
1 Air Conditioning and Mechanical Refriseration. 1 have marked I 
: the ooe that inter ests me m ost. I 
1 OAir Ca•dltla•'ns 0 Mechanic .. RahfKeratlea t-

1~ NAMW : -------------------------------AGE---- I I I 
: ADQR- - I 
e , I 
! OI'J'«, • ••••--• 7.0NB. STAT&..-----------

1
1 

-·----------~-------------------
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hould I say offer? 
proffer? tender?. present?; 

THE MERRIAM-WEBSTER 
BOOK OF SYNONYMS 

• 

An Entirely New Work by the Famous Editorial Staff of 
Webster's New International Dictionary, Second Edition 

C LA R I F I E S the distinctions 
between Synonyms, giving 

1heir Antonyms ond Analogous 
ond Contrasted Words, ex
plains the d ifferences in their 
shades of meaning, and illus
trates usage by classic ond 
contemrorary writers. An es
sentio tool for writers, 
speakers. Alphabetical list
ing ond cross-indexing of 
every entry. Webster's Dic
tionary of Synonyms hos 
over 900 pages, bound in 
'ton library buckram, with 
thumb index. $4.00. At your 
bookdealer's or from the 
publishers. 

G. & C. MERRIAM CO. 
53Z Federal Street Springfield 2, Mcts-'i 

LEARN MONEY· 
MAKING CARTOONING 

IN SPARE TIMIE ~ by E•ey Picture Ch•rt Method -;:-:;:-~ 
Same Slm.PIIIIed Method that lute bel.l)ed tralll creaton of 1-. 
••Te;rry 6 Plratea, .. ••Freeklee,'' .,Out OUr Wu," uwtDDie 
Winkle," "Ree'lar Fell era," " Stnaqe Ae It Seema," ~'-!!< 
"The Nelebbora," aDd INIDJ' otbe.n. Earll wbtle learnln&'. 
Send llk: f or Pleture Chart ( to teat J'OCll' ability). Samples -.."'" 
ot aua:euflll atudeou, aDd tall detatla. (State qe.) 
laad11 Scbtol of Clltleal.. Dept. 4532. PWf1d11~~~~ 1, h. 

.. An Artist-We Train You 
lit Hom-In Your Spare TI

Plan your future career now in a field 
where training pays. We teach Art from 

the beginning and prepare you for a 
commercial art career. Trained artista are 

capable of earning $30·$50-$75 A WEEK I 

COMMERCIAL ART DESIGNING 
AlL IN ONE COMPUTf COURSE CARTOONING 

M.any of our most successful graduates never studied Art before 
enrolling with W .S.A. Since 19 14 our proven, practical 
method haa been training men and women 
for successful Art Careers

1 
2 ART OUTFITS 

with course. FREE book- 'Art for Pleasure 
and Profit" tells all about our step by step 
training, what graduates say and com· 
mercia( opportunities for you In Art. 

Washintton School of Art. Studio 1312P 
1115-ISth St., N.W •• Washington 5 , D.C. 

Send me your tree booklet and full partieulan. 1 
I N ame ........ ............................... ._ ........................ - .................. ..Aae............... 1 
I Address ....................................... - ......................................... _ ............ -- 1 
l CitY-·-••••••·-.. ••••••••••••··--·-··· .... •••••-•••n••••·-·---State-- ••s ,,,, .. , ___ .. ·:J --------------------

POPULAR SCIENCE 

• 

Gopynghtcd m 11 I 
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MoToR's New AUTO REPAIR MANUAL 
Shows You How to Service and Repair 

N ow you can "polish ofT" the 
HARDEST j obs the EASI

EST way! MoToR's AUTO RE
p AIR MANUAL is ready to 
show you bow to repair any
thing from carburetor to rear 
end-with the least poss ible 
amount of time and effort! 

Suppose p)ain-talking ear en
gineers from every auto plant 
in America got together and 
showed you all the things you 
needed to know about repairing 
and servicing the cars theu bad 
des igned and manufactured! 
That's really what you get in 
this big manual! Right at your 
fingertips, the main "dope" 

.0 Offer 
Same fREE 1 ayt R • s 
Applies o'!•aMMNaUM. 
tRUCK REP"' 

1 truck s'Pe-
For mech~:fce staUon~t 

cialists, s coversEVER't 
1leet owners. Y truck made 
Job on E~R 1400 pictures. 
since 1936. 300 ooo facts. 
9ll 'Pages, ed' Forces. 
1Jsed bY Arm oasoUne En-

AU t~es Hesselman. 
gines. Dlesels, Governon. 
Fuel Syst.eJDs, tems Jcul· 
Lubrication Sys st~rter•. 
Uon Systems. Clutcbel, 
Generators. s Asles, 
Trans ,•,::J:~. 'Transfer 
Torue steerinc. etc. 
cases, Bra:~\TICES buses, 

ALSO d industrial tracd• 
!arm an t · and roa 
tors contrac or t sta• 
buiidinS ~~P:i~titneq, 
tiona~ po etc. (on all 

parts de• 
scribed in 
Manual.) 
check boX 
1n coupon 
at right. 

DECEMBER) 1945 

ANY Part of ANY Car! 

from 150 Official Facto111 Shop 
Manuals, covering every make 
ear built since 1935! 

Easy to u se, tool Quick-in
dex leads you to right page in 
jiffy! Just follow s imple in
structions step-by-step. 

SEE HOW MUCH YOU GO! 
764 pages 81hxll Inches, 

bound In sturdy covers. 200,000 
service repair, adjustment, re
placement, tune-up facts on 
all makes and models, built 
from 1935 to 1945. More than 
1000 cut-away photos, d ia
grams, drawings show you ex
actly WHAT to do and HOW 
to do it. Used by U. S. Army, 
trade and technical schools 
everywhere, thousands of auto 
s l!rvlcemen. 

Now YOU -without cost 
--can see for yourst'lf what 
a wonderbook MoToR's 
Auto Repair Manual really 

Covers 
All These 
Mikes! 

American 

uson 
u.s. 

ARMY 

Bantam 
Auburn 
Austin 
Buick 
Cadillac lincoln 

Clear, Pictured Facts on 
Every Job on Every C.r 

Built Since 1935! 
Chevrolet Zephyr 
Chrysler Mercury 
Cord Nash 
Crosley Overland 
De Soto Oldsmobile 
Dodge Packard 
Ford Pierce Arrow 
Graham Plymouth 
Hudson Pontiac 
Hupmobile Reo 
Lafayette Studebaker 
La Salle Terraplane 
Lincoln Willys 

Nearly 200.000 service and 
r epair facts on all 31 mates. 
76t big fages : including 50 
p ages o carburetor text 
charts,Ulustratlons , covering ail 
models. Over 500 charts, tables; 
Tune-up Chart; Valve Measure
ments; Compression Pressure; 
Torque Wrench Reading; Start
ing Motor; Engine Clearances: 
Generator: Clutch & Brake 
Specifications: Front End Mea
surements, etc .• Engines· Elec
tric, Fuel, Cooling, Lubricating 
Systems; Transmissions: Uni
versals; Front Ends; Wheels; 
Rear Ends, etc. 

Is. Try It- FREE for 7 
days! Lea1·n first-band how 
it can pay for itself the 
first few times you use it. 

SEND NO MONEY 
7-0ay Free Examination 

Just mall coupon at right, 
without money! When the 
postman brings your book, 
pay him noth1ng. First make 
It show you what It 's got! 
Un less you agree this is the 
greatest time-saver and 
W">rk-saver you've ever seen 
- return book 1n 7 days and 
pay nothing. Mail coupon to
day! Address: MoToR Book 
Dept. Desk 2P , 572 Madison 
Ave., New York 22. N. Y. 

MoToR Book Dept, Desk 2P, 572 Madison Ave., New York 22, N. Y. 
Rush to me a t once: Iebeck box opposite book you want). 
0 MoToR's AUTO REPAIR MANUAL. If O.K. I will 

remit $1 in 7 days. $1 monthly for 4 months. plus 35c 
d~livery charge with final payment 1$5.35 in all l. Otber
Wlse I will return book post paid in 7 days. (Foreign price. 
remit $'7 casb with order). 

Iii 
I 
I 
I 

MAIL COUPON NOW FOR 7- DAY FREE TRIAL 

I 
I 

0 MoToR's TRUCK REPAIR MANUAL. !Described at 
left.) If O.K .. I will remit $2 in 7 days. and $2 

monthly for 3 months. plus 35c dellvery charges with 
final payment I $8.35 in all). Ot herwise J will return 
book postpaid in 7 days. (Foreign, remit $11 cash with 
order). 

I 
Print Name _ _ _ ______ _ _ _ _ ARe 

Print Address - --- - - ---- -...- - --- -

I 
I 
I 
I 
I 
I 

PubUsbed by MoToR, Tbe 
Leading Automo
tive Business Mag-
azine. MoToR' s 
manuals assure 

1 
City Zone No. 

lif any) I 
Sta te Occupation--- - - ---

0 SAVE 35e! We pay postage if you ENCLOSE full 

high standards of repair work. 
I I payt. I check. m.o.). Same 7 -day retum refund privileg~: i 
... --------
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says 

t()O, 

..... .. ~~ t?~ 
lb~Jfo! PIJUN/JS 
mtd 'MIAI/Nt'HeSof 
DYNAMI~ NJVSC/.£ 

tb '/Our AAMS,LEGS, 
BACK, CHEST, 
4M SI-40UL1)fRS 

qeD/1~ ~. jtUtJeli 
WORLD'S GREATEST 

BODY BUILDER 

•• OR IT WON'T COST YOU A CENT! 
Let me prove to YOU tha t you can put Inch es of 
dynamic m u scles on your arms l Add Inches t o 
your chest! Broaden your shoulders and pow e r · 
pack the rest o r you r body. I can do for you 
w h:.ot I 've done f o r thousands t he world over, 
In c lu ding many officers and men now In the 
u . S . and Br itish Armed Forces! 

GIVE ME 10 MINUTES A DAY! 
I' ll Show You My Secrets Of Body Building 

I 'll he lp you l e arn the "Progress ive P ow er Me thod" 
through which I rebuilt myself f rom a physical w rec.k 
t o the bolder o f more strength records than a ny o ther 
living athlete o r teacher! No matt er how s k inny o r 

flabby you are . you can lear n my m ethods r ight In 
your own home . Through my proved secrets I 

s how you how to develoP your p ower. In s ide 
and out, until YOU are fully s atisfied that you 
a re the m an you want to be, • 'The Jowett Sys
tem, • • says R. F . Kelly. P h yslc.a l Director of the 

YMCA . At l an tic City, • 'Is the greatest In the w orld! • • 
If you want a physiqu e that will Ins pire respect 

from men . and admiration f r om women .. • ACT LIKE 
A BE-KANI Decide at on ce! T he famou s book , "Nerves of S te el 
Muscles Like I r o n" w ill he Included FREEl Priceless for the stre ngth 
fa n! Full of photos of m arvelous power -bod ied m en w ho will show . 
y ou what J owett has don e for them and how he can do the same 
f o r you . Reach out ... Grasp this Specia l Offer t od ay ! 

PROVE TO YOURSELF .1owett Institute of Phrstcal 
IN ONE NIGHT! 23~u~~ Avenue 

:.end ODlJ' 2 5 c for tHt Course De pt. 912·A 
" Koldln&' a Mighty Arm. " Readli NewYorkl,N.Y. 
the evenln&' It arrlvee- learn from 
PXJ>e rl en ee the thrill y ou ean ~~;l ve dl~ • • 
:vottr mn~eles l ,HU 
SEND FOR THESE FIVE FAMOUS 

COURSES IN BOOK FORM 
ONLY 2Sc EACH 

8~ 

or ALL S for $1.00 

...... F. 
..... n 

Cll•••i•• .. a. • ..-. 

.lowett I ns tltute of Ptlyslcal CUlture 
230 Fifth Ave nue, Dept, 912·A, New York 1, N. Y .: 
O.oJ'1fe I'. Jowett: Your propolltlon loolrl trood to me. Send 
by return man, prepaid, tbe course• chec:ke<l below, for 
which I e n cloAe ( · ) . I n clude FREE book of P HOTOS. 

0 All 5 coureee for . . . • e1 
CJ Jolo ldln&' a KIChtJ' Arm 25c 

0 llolclln&' a Klgh tJ' Back 2:Sc 

0 lloldln&' MlghtJ' Letr• 2 :Sc 

0 Moldln&' a MlchtJ' Grtp 2 5 e 

0 lloldt.ac a Mtchb' Chelt t5e 

0 Send an :s c.o .D. (11 plUI POitace. ) No order• I••• 
than at Arnt C.O .D . 

N A~······-··········-·········· .............................. -................ _. _____ £.18---·--
(Please prtnt plalnl7. Include Zone Number.) 

ADDRBSB ........................................................... - ••.....• -·-····· .. ·--····· .. ·· .... .. 

If It's bSIIts J11 Wilt, J• Cll r;et ICtlll ,ractlcal Hlk. 
Ne ver before has a more helpful book Clannln& 
a business of the ir own. Ga the r ed In this la rge vo ume are 
the formulas, r ecipes , facu and s ec rets that have contribUted so 
large ly to America's great Indus tri a l progress . Capit a lize on this In• 
formation to r m a kln& most any conceivable product without experl• 
e nce, special equipment or prev ious knowle dge of ch e mistry. Start 
at home, ex pa nd with profits-build for a profitable Independe nce . 
The experts who comp iled this book are authorities , a nd p resen t this 
Information In s impl e , unders tandable lan~tuage. They a ls o give you 
w holesale s upply sou rces tor n eeded m ate rials, short cu ts and econo
m y methods for the m ost profitable res ults. Hundreds or ~tood paying 
businesses have be e n built on a p rodu ct made from a s imple recip e , 
Opportunities In this field ex ist everyw here. Choose f rom any of the 
16 2.0 0 0 fact s and 10,000 f ormu las of w h ich tbe foUowUtg are only 

10000 FORMULAS, RECIPES 
, SECRET PROFIT I OEAS 

a ve ry f ew: Adhesives. 
Alloys , Anti -F reeze S o
l utions , Co smetics. Bev
e r a g es and Liqu ors, 
Candy, Gum, Casein. 
Celluloid , Ce r amics, Ch eese, Clean in g Preparations. Con crete, Copper , 
Co tton Dentifr ices, De pila tories, Dye s, Embalming Fluids, Enamel· 
Inc. Glus, Glazes , Household F ormulas, I nks , Insecticides. I r on, 
924 lllustratecl Jewe lers ' Formulas, Lacque rs, Laundry P r epar a tions , 

B IC Leather, Linoleum, Lubricants Manicu re Prepara-
Pa g es tlons, Ma r ble (artific ial). Metals , Mirrors , Oils. Oint· 

ments, Paints , Paper, P erfumes, Photography 1... Pol· 
!shes, Powders , Rem edies for Man , Beast o r r ·owl , 
!lubber Products, Refr igerants , So aps , Solde r and 
Soldering, Tooth Cements, T ran s fe rs, T ranspare n
cies, Varnish es and Thousan ds of others f o r m ak
lnc a ll sort s of p rofitable an d p ractica l things. 

Prepare for "After-War-luslneas" 
EspeciallY r ecomme nded for 
Serviceme n and War Work• 
ers planning a profitable 
business of their own. 

T hls comprehen s ive b ook Is 
an acce pte d autho rity by 

ctiemlsts, schools, Industry, 
etc. and l s t h e largest a n d most 

comprehe nsive book o f Its kind 
ever Issue d . N o t h ing else like lt 

l n e x is tence. A aln~le forntul a 
Cloth Bound has been w orth a thou san d Urnes 
Size S l/.2" X this book ' s small eost countless 
8Sfa" X :ZI/4" owners . Cram med 
maki ng Ideas. I nvaluable t o r refe r ence , 
Office o r Works h op. As necess ary as the 
manufacturers, chemists and salesmen 

. ALSO INCLUDED! our 
"The More You ·Know the Mor e You 

Whether you are interested in photography for fun 
or as a sound present and future career-get the 
facts as to how N. Y. I . can qualify you for success. 
Home study or resident training. Start now. Indi
vidual instruction by experts. Free book gives 
details. 

N. Y. INSTITUTE OP PHOTOGRAPHY, Dept. 5, 
10 West 33 New York 1. N.Y. Pounded 1910} 

You ean leam p laiD, ra11l d wrtttnc or fuep OftiUIIeabll wrttillc for 
social and bus iness adTaneement , rl11ht In your owu home during 
spare tlme by my Slmpllfled Method. Wri te for my free book , " How 
to Become an Expert P enman, " wblch shows what others baTt ae• 
eompllshed by taking m)• Courses , Send lOe t or one of my f avorit e 
Pen Points and your name wit h a beauti fu l flourished bird written 
on a card. Write today . 

T . M. T EVIS, BOX 25R, CHILLICOTHE, MO. 

STUART 
STUDIOS, 

• Good portrait painters who can 
PRODUCE LIKENESSES earn big 
money. Prices today are high; sales 
ma de before painting begins. We 
teach students to paint true like
nesses. Write for free booklet. 

·- ----------------------5 I UART S I UDIOS Room2812,12l Monutnellt·Circle 
' Indianapolis •• Ind. 

Please send me free book and outline of lessons. 
Name •••••• •• • ••• •• • ••••••• • ••••• •• • • ••••• • ••••••••• • • •• 

Street . . . .. • •• .• . ••. •• ••• • • • . •••.. • • •••• • .• •• • • ••• • • •• •• . 

Ci tJI • •• • • • •.•• •••••• •• • • •••• •• ••• ••• • ••• BtG-te • • •• • ••••••• 
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''THAT NEW MAN 

CERTAINLY 'CATCHES 

ON' QUICKLY!'' 

• EMPLOYERS are quick to notice 
when a new employee .. knows his 
business"-when he is obviously an 
I. C. S.-trained man, who under
stands what makes the wheels go 
round! 

• Such men get off to a good start 
-and are most likely to really .. go 
places.'' Would YOU like to become 
a trained man-in a few months 
time, at the cost of a few dollars a 
week? 

• Then mail this coupon, and learn 
how an I. C. S. Course in your line 
of work, studied at home in your 
spare time, can lay the foundation 
for a successful career! 

• The worth of I. C. S. training is 
proved by 54 years of service to 
more than five million ambitious 
men-thousands of whom are today 
top-flight leaders in business and in
dustry! For complete information, 
mail this coupon today! 

BOX 7642-L, SCRANTON 9, PENNA. 
Without cost or obligation, please send me booklet and full particulars about the course be/ore which I have marked 

Air Conditioning •nd Electrical Cou..... 0 Shiv Draftin& 0 Textile Desia:ning 
Plumbing Coursea 0 Electrical Drafting 0 Ship Fitting 0 Woolen Manufa cturina 

0 Air Conditioning 0 E lectrical Enatineering 0 Shop Practice 
0 Heating: 0 Plumbin g 0 Power Houae Elec.•tric 0 Steel Mill Workerw 
0 Refrigeration 0 Steam Fitting 0 P ractical E lectrici.an 0 T ool Designina: 

Buain-•nd 
Ae~~demic Cours" 

X: 

Chemiatry Cours" 0 Practical Tele~hon~ 0 Welilin&, Gas and Electric 
0 C hernical En~~:ineering 0 T elea:ravh Enjplleermg R•dlo Coul'8• 

0 Accounting D Advertising 

0 Chemistry, .Analytical lntern•l Combuation 0 Electronice 
0 C hemistry, Jmluatrial EnginM Coura" 0 H.aciio. General 
0 Chemistry, M fg. Iron & Steel 0 Auto Techni<·ian 0 A,·iation 0 Radio Operating 
0 Petroleum Refinina: 0 P lutiC8 0 Diesei-Eie<>t ri c 0 Radio ~ervicing 
0 J>uJv and Paper Making D Dieeel Ena:inC8 0 One E n &inee R•llro.d Couraes 

Civil Engineering, Archl• Mech•nlcal Coui'8H 0 Air Brake 0 Car I nspector 
tectur•l 8nd Mining Counea 0 Aeronautical Engineerina: D Locomotive Engineer 

0 Architectural Drafting 0 Airplane Drafting 0 Locomotive Fireman 
0 Architectu re D Flight E ngineer 0 Railr oad Sec tion F oreman 
0 Bri_dg~ and ~uild!ng F oreman 0 F oundry Work • st .. m Engineering Cou1'8ea 
D B~n!ding ~stm~atmg . . 0 Heat T~eatmer;>o of !'fetal.a 0 Boilermaking 
0 CtVII En'!'meermg q C_oal M mmc 0 l ndustr!al Engmeenng 0 Combustion Engineering 
0 CA?ntractmg a!ld B~nlding 0 l ndustrt:>l 1\J etall~rgy 0 Engine Running 
0 H ta:hway Engwee~ 0 Mecha"!cal Draftmg. 0 Marine Engineering 
0 Lumber Dealer 0 Med>aotca l Engmeenng 0 Steam Electric 
0 Reading Structural Blueprints 0 Mold-Loft W ork 0 Steam En&inea 
0 Sanitary Engineering 0 Pattern making 
0 Struc.tural Drafting 0 Jteaciing Hlu>p Bh~eprinte 
0 Structural Engineering 0 Sheet-Metal Drafting 
0 Surveying and Mapping D Sheet-Metal W orker 

Textile Counea 
D <'..otton Manufacturing 
0 Rayon W eavin& 

0 Arithwctic 0 Bookkeepinc 
D BusineAA Correspondence 
D Buein- l\l anaa:ement 
0 Certified Puhlic Accounting 
0 College P r t>parator;y 
0 Cornrnftr,•ial 
D Cost A<·('.ountinc 
0 Federal Tax 
D First Y enr Collen 
D Foremanship 
0 F rench 
0 Good English 
0 High St·hool 
0 High;.r l\latbema tic:a 
0 lllustmting 
D Motor Traffic 
0 Postal i"len·ice 
0 Salesrnnnship 
0 Secret.l\rhll 
0 Sign LPt tf.'riDC 
0 Stenography 
0 T raffic Management 

0 Spa nish 

Nome .. ................................................... .................. ... .. .. .......... Age •••......•. llf,JIW Address ........ .. .................. .. ........ .......... .... .. .... .... .. ................ . 
/1TIJ~CIIf \l ·t,r/;i Ill/ 

0 itS/ ......•.....••••. ......•...•.••..•••••••.•.••.. ......... ... State .... ............. .. ......... P f1lf itili'n ............................................... .. / I aurA .......... .. . -I . .l/. I o .. .... .. P. :11. 
f 'ullllriillll rPRidctltB sc11d <'Oupot' to I IIIPTnatiOIIIII f>tJTrt"i!Ptmdem·e 8 chocl11 Canudiflll, /Atl., M ontreal , Cunada. 

lJritiBh n •.•itlt:lltl! Bt·nd CUIIPOII to / . ( '. H . , 71 1\inysu;ay, L OIIUUII, ll". C . .!. I'11Vli111U. 
DISCOUNT TO DISCHARGED VETERANS-SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES 

. 
D E CE M BER) 1945 27 
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VETERIINS/ 
EK-WAR WORKER~ 
UNSKIUEDMENI~----------------~~ • 

COYNE offers 
Quick, Practical 
~hop TraininCJ 
toHelpYou-

~Uza~ 
Goorl 

/#orR unO 
ra 1 

LEARN 
EITHER 

# 

Get Out of the ''ONE-OPERATION'' JOB RUT! 
Today•s better jobs demand men who 
know, not just one branch of one line 
of work, but the principles and meth· 
ods of MANY BRANCHES. In other 
words - "ALL AROUND KNOWL· 
EDGE." This takes TRAINING. 

If you've missed such training by 
being In uniform or in war work, 
NOW'S THE TIME TO GET IT. Pre· 
pare in Chicago at COYNE. In amaz. 
ingly short time you'll have the prac· 
tical understanding for a real future 
in your chosen fit>ld of opportunity
ELECTRICITY or RADIO. 

JOBS IN ELECTRICITY 
Coyne Electrical Course leads to jobs 
such as Armature Expert, Motor 
Maintenance, Wiring Contractor, Avia· 
tion or Automotive Electrician, Signal 
and Alarm Work, Power Plants, etc. 
See my big FREE Electrical book. 

JOBS IN RADIO-ELECTRONICS 
Coyne Radlo·Electronlcs Course cov· 
ers branches such as Radio Manufac
turing, Public Address and Sound Sys
tems, Television, Frequency Modnl:-.
tion (FM), and your own Radio Bu~i
ness. See my big FREE Radio book. 

VETERANS .,.... .... •••• 

. . 
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Ufetime Employment Service 
First we help you prepare for a good 
job and future, then assist you In get· 
ting located. Many big firms give 
Coyne men preference-this will be 
Important to you during slack times. 
As a Coyne graduate you can use this 
service whenever you need It, without 
charge. 

Men with Physical Disabilities 
We have facilities for men with physi
cal dlsabilities whether caused by war 
or other causes. If you have a physi
ca l disablllty of any kind check the 
coupon for information . 

POPULAR SCIENCE 
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:(-ewlJre~ 
ON FULL SIZE EQUIPMENT 
IN MY BIG CHICAGO SHOPS 
At Coyn~ you first get the basic principles, then 
apply your knowledJ;e on real Electrical or 
R a dio-Electronic a pparatus. You a re shown 
each step, then do it yourself. Expert instruc
tors t ake per sona l interest in you. This way, 
you make rapid p rog-rmls. A fl'W short weeks 
and you a re r eady for yom field, confident of 
your ability as a Cu:n1e-tralned man. 

INDUSTRIAL ELECTRONICS and 
REFRIGERATION-with Either Course 
Two big extra opportunities fo'r the Electrical 
or R adio Man. Right now I Include special 
shop tra ining in both INDUSTRIAL ELEC· 
TRONICS a nd ELECTRIC REFRIGERATION 
at no extra tuition cost. 

If you a re short of mon('y I'll arrange to fi
na nce most of your tuition and :rou can pay It 
baclc in easy monthly payments after you grad· 
ua te. We'll help you get a pa rt-time job if you 
wish, so you can earn whlle learning. I have 
many plans to help you. Send coupon for com
plete details. No salesman will call. You are 
the sole judge. Don't d~lay. You need Co:rne 
training NOW. 

Pick RADIO or ELECTRICITY-Get FREE NOW 
You mnk~ no mllf· 
tak~ ch oos l ng 
e ither F.h•ctl'lclty 
o r Rndlo-Jo:h•c · 
t ronlcs. Tht•y're 
hoth wondt·rful 
poHtwar flt•ldll. 
lily hlg Fnt:E 
BOOK on <'ll<'h 
field ha" dozt'n s 
of plctureM, 
latest facts 
about johs . 
t.'h~ck <'oupon 
for your se
i<'ction and 
M A I L 
TODAY. 

MAIL THIS COUPON TODAY 
~ > 

I 
H. C. J..ewls, Pres., 
Coyne Elt><'trlcal l"<'hool 
lSOO S. Paulina Street, Ut>pt. 95-73H, Chicago tZ, m. 
Send me your BIG FREE BOOK- for thl' course checked 

J brlow. Also full details of your "Pay-aft er-Gradua
tion" plan .. 

I 
( ) ELECTRICITY 
( ) RADIO-ELEC· 

TRONICS 

( 

( 

) Send SPI'Cial 
G. I. Bulletin 

) Physical disablllty 

COYNE ;~~~~~;~~ts~;~;~" l 
SOO S. Paulina Street. CHICAGO 12, ILLINOIS l 

:NAME ..... ...... ........... .. .............................................. ....... .............. . 

ADDRESS .. .. .. ... .. ... ........... ................................ ············· ·········--· 

CITY ............................... .. ...................... STATE ..... ..... ... ........ - .. . 
. "'"; ' . . . ~ . . . . -· . . . - . 
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Buy as little as $1500. of this solid protection 
-or more-at proportionately low rates. But 
buy your Postal Policy now! · 
Postal Life of New York has specialized for 
40 years in insurance by mail and over the 
counter. The savings due to this direct deal
ing are passed on to policy holders. Current 
dividends 9lf2%. Further savings are made 
if premiums are paid quarterly, semi-annually 
or annually 

POSTAL LIFE OF NEW YORK 
operates under the ri_gid New York State Insurance 
laws and has paid out over 

$55,000,000.00 
to its Policy Holders and Beneficiaries. 
Postal issues all Standard Policies to men or 
women, from ages 10-60, at low cost. 
Send coupon today for rates on this Modified "4" 
Policy at your age and other details. Life lnsuran'e 
is 1Jital! 

CLIP AND MAIL COUPON TODAY 

•••••••••••••••••• I POSTAL LIFE INSURANCE COMPANY I 
1 511 Fifth Ave., Dept. M-519 1 
I 

New York 17, N.Y. I 
Mail me without obligation complete informa

l tion about your low-cost Modified ''4" Policy I 
I at my age. 1 

N arne ......................... .. ................................ ............ . 
I I Date of Bir·th ... .. ....................................... ........ . 
I I Occupation .................................................. ........ . 
I I Address ... ... ... ...... .. .... .................. ...... ... ...... ....... ... . 
I (Street and No., Zone, City and State) I •••••••••••••••••• 

00 

COLLIG·E 

B.S. Degree in Civil. Electrical, 
Mechanical, Chemical, Radio, 
Aeronautical Engineering; Busi
ness Administration, Accounting, 
Secretarial Science. Short Diploma 
courses. (36 weeks) in Sun·eying, 
Drafting. VETERANS under the 
G.I. Bill or Public Law 16 can 
complete work here in shortest 
possible time. Special Pr<'p. Dept. 
Also Refresher Cour~es. 6.::!nd year. 
Tuition. lh·ing costs low. Enter 
Jan .. 1\Iarch. June. Sept. Catalog. 

5125 Collece Avenue, Ancola, Ind. f H & I N E E R IN (i 

SPRINGBOARD 
TO SUCCESS! 

Increased salary, larger responsibilities, a real career In· 
stead of Just a job-these are to be had by the trained 
draftsman. I .C.S. makes the way to thorough, practical 
training open to you. Check up and you'll find that nearly 
every "big name" American In cnglneerlnlf and production 
acquired e,q>erience at the draftln~r board. Many of them 
atarted by writing for the I.C.S. tree booklet. Send for 
It today! It can l.Je the most Important act of your life. 

ltltrtltltlll r.arresrultdllnee Sclluls. lar 7844-L, Scraataa I, Pa 

Make hundreds 
of Plaster Casts, quick, easy. 

Sell output to stores. novelty shops. etc. Enor
mous profits. No experience. Very little capi
tal needed. Start in basement. garage or work
shop. Complete. simple instructions anyone 
can follow. Start now while merchants are 
he~~tng for merchandise to sell. Rush. 
PLASTIC ARTS STUDIOS, I. I. 5, DtJt. 45, M•ll, lit. 

OVIE 
PRO-JECTION 

- THEATRE MANAGEMENT 
'l'h<: Motion Picture Theatre Business offers bill op. 
portunltles f or trained men. Get Into a fas clnatlnll.' 
field with a peace time future . Train at home In 
spare time. Free catalog. Established 17 years. 

THEATRE INSTITUTE 3:~m~!:h~~~;O:·· 

Llcenaed Concrete Specialists wanted. No experience 
needed. Make Coloralued concrete pottery without mold&. 
New, low coat, patented method. Cemetery products , 
novelties, tiles, floors. etc. Basement leakaeallng. Other 
bllf pay project&. Booklet, deta1la free. Men only. 

NATIONAL POt fERIES COMPANY 
542 West Lincoln, Fercus Falls, Minnesota 

STUDY AT HOME 
With A Chartered EducatlonallnstltutiOft 

Mt'n with legal training win hll!'her po· 
eltton1, larger earnlnl!'l. and are hlgcer 
aueeeases In business and public life. Op. 
J>Ortun tttu NOW l!'rf"ater than ev"r before. 
Complete courae lacladea 20 
textbooks. Send for Cataloc. 
Roosevelt lncor ted 

Get Into the vital meat Industry. Concise. practical 
Home Training based on 25 years proven tnstruc. 
tlon methods used at National 's famous resident 
school. Prepar<'H you for htgger pay as Meat Cut· 
ter . supervisor . rnarket manage-r or more money 
In your own store. Go as rapidly as your spare 
ttme permits. Diploma. Start NOW to turn your 

--~ ~pare hours Into mone:v. Send for FREE bulletin 
today. No ohliii.'Atton . 

National School of Meat Cuttlnc Inc., DePt. 0·37, Toledo 4. o. 

POPULAR SCIENCE 
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YOU CAN BUILD 
FASCINATING EXPERIMENTS .• 

' ..:: -

-·-

I 

··'-·:r.;. .""-• • • ,_· • . · r ~ .. 

.~ t home-ln your spare tlme-you get real Radio experience 
from thct~e many interchangeable Radio parts and suh-
81\Kemhlil'S. DeForest's handy "Block System" eliminates 
unnl-eessary mechanical work; the convenient spring clip 
connectinDB save a great de~l of time. You quickly build 
Hadio circuits that work. You experiment with Photo
Electric Cell "Magic" •• a 5 tube Superheterodyne Re
t't'in•r •• a Hadio Telephone, and score~ of other fascinating 
projects. Little wonder learning Radio at home Is so ~ 
tiral ••• effective and real fun-with DeForest's modem 
"llomc Laboratory.'' 

YOU USE "LEARN-BY-SEEING" 

MOVIES! 
Think of the pleasure, as well as he~ 
you get from the \18e of this DEVRY 
Motion Picture Projector and exciting 
"movie" TRAINDlG FILMS. You 
will be BUrJlJ"ised how much faster ••• 
~icr ••• Home Movies help you un
derstand Radio-Electronic 
fundamentals. Here's a pre
fcrrecl training method of to
morrow-your~ today. SEE 
the prim~iplu of what you're 
leaminu-in motion • • • 
ANIJIATED!Seecircult ae
tioDB otherwise hidden from 
the eye. You get this big Radio home 
training advantag~xciU8ively with 
DeFOREST'S • .So act now/ Mail 
coupon fur complete details. 

E 

DECEMBER, 1945 

' 

VETERAN 51 
Big things arc hap
rx:ning at Del-'orest's 
for teteran1l See 
how we can prepare 
you WITHOUT 
COST for a GOOD 
JOB or a BUSI
NESS 01<' YOUR 
ow~ ln the vast 
Radio-Electronic op
portunity field. 

, Sec how DtFurr11f• fascinating SHOP MB1'HOD Radio 
Training at home can hP)Jl you toward a good start in the 
Billion Dollar Hadio-Eit>ctronic Field. Write for DeForest's 
BIG FREE book, "VICTORY FOR YOU!" that bas helped 
many to good ~Y jobs. You'll be surprised at the oppor
tunities ahead m F.M. Radio, A\-iation Radio, Broadcaat. 
Radio, a Profitable BU8inesa of Your Own, Motion Picture 
Sound Equipment, Electronies--:pl\18 the exciting future 
poeaibilitiea ahead of Television, Radar, etc. 

You Get "ALL THREE'' With DeFOREST'S 
Where else can you get such a combination of PHOVED 

MA.TOR training features as-( A) modem l0011e-lcaf leaso111 
prepared under the supervision of Dr. Lee Dt>.Forest, oftea 
called tbe "Jr'ather of Radio;" (B) the \IBC of "Learn by See
ing" laome nweie film• and a genuine 16 mm. DeVRY 

MOVIE PROJECTOR-and (C) eight big kits of "'!i~= 
"Home Laboratory" Radio parts to give you val- ,.. 
uable practical Radio experienee-al ho'TTUI. 

You get an Effective Employment Service, too. 
Residential training in our Chicago laboratories 
also available. 

DEFOREST'S TRAINING INQ.UDES INSTRUC
noN IN MOnON PICTURE SOUND EQUIP· 
MINT, FM RADIO AND TELEVISION ••• 

r - - -----= I DeFORlliT'B. TRAINING, INC., Dent. PS-BI2 I 263641 N. Ashland Ave., Chicago 14,lllinois, U.S.A. I 
Bend-FREE and WITHOUT OBLIGATIO~-iliU8trated book, ·~c. I 
TORY FOR YOU., and KIT SUPPLEME~T, ahowing how Home 
Movies and Home lAboratory ean speed my p~tion for a place iD 

1 the Radio-Eleetronice indU8try. 

Na'IM ue 

1 Add~n~ ........................................ ______________________ _ 

No.TTUI one s~ ·I 
0 If under 16, check here for~~~ information. 
D If a dlecbaqed •etera.D of World War II. check here. ...J ---------------
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lt~s YOUR future-Make the most of it/ 

Start now to earn 
the bigger pay in 
electrical repair 

WAS there ever such an op. 
portunity to get started 

In electrical maintenance and repair-and at top-notch wages? 
Are you ready-with experience and ability-to cash in on it? 
Others are getting just the sort of background needed-quick! 
practicall-to handle the great variety of electrical mainte
nance and repair work TODAY -from this well-known elec
trical library. You can tool 

OF ELECTRICAL 
AND REPAIR 

THE LIBRARY 
MAINTENANCE 

5 vols., 1826 pages, 1724 lllusfroflons 
Gives you the "know-how" to tackle any wiring or motor 
job. Five books show you HOW-to install all types of motor 
and renerator units-to inspect and repair motor starters and 
renerators-to diagnose motor and generator troubles-to fil
ure new windings for old cores-De and AC windings-to test 
armature windings-test induction motors, etc., etc. One 
book is full of trouble-shooting charts that show qulckl:y 
aymptoms, causes, specific remedies, etc. 

Tolce the first step toward improving YOUR future
Moil this coupon TODAY 

No money down-special price-easy payments-fREE trial 

r1 ;~~~~:~:;~~~;.;~~;;,~1 Send me for ten days' free examination the Electrical Main· I 
I tenance and Repair Library. If satisfactory I will send you 

•1.00 In 10 days and a2.00 monthly until the price of a15.00 I 
I Ia paid. If not wanted I will return books postpaid. (To In· 

aure prompt shipment write plainly and ftll In all lines.) I 
1 Name .•••.••..•.•••••••• •.• •• •••• • ••••• •••• ••• •••••• 1 
I 

Home Addresa .....• • •. • .• • .. •••• ••..•• ..• .••.•••••••• 
Clt7 an"d State ... • .. • .. • .. • .. • ..•..••••••• • • • · • • • • • • • • J 

1 Company o o o o •••• o • o •• •• • •• • ••• ••• • • • • • • • • • • • • • • • • • • • • 1 
Poattlon •..••••••••••.•••.•••••••••••••••••• PSII 12·45 

.. to go to College? 
•• or to enter a Profession? 

(Sud 01 Accounting, Arclaitllcture, Nwatflo, DMtutrr. 
T•aclaing, llocial Work, Oatllopathl/, Beavt11 CvUwe, 
Optomlltrl/, Embalming, Clliropodl/, Late~,llledicin•.•tc.) 

•• or get an Office Position? 
To aet anywhere, :JOU practically MUST 11nlab Blab Bebool 

FIRNT. You can complete our aimpUtled High School Courae 
In SPARE time at home, aa FAST aa your time and abtlitlea 
11errnlt. Eqululent to realdent school work-prepare• you ror 
college, pre-profe11ional uamtnatlona, bullneaa, lnduatf)'. 
Standard tuta rurniahed. Diploma. Credit ror H. 8 . aubjecta 
already comp!eted. 8in&le aubJeeta it deaired. Low tuition, eaaJ 
terms. American School, Chieaeo. eat. 1897-endoraed by educa
tora. Finish your high tchool education NOW. Write TODAY I 

.. Hish School Course 
· at Home Manv Finish in 2 Years ····"'·············· Amei-;c• Schoai,.Dept. H946. Drexel AYe. at 58th St.. Cllinp37 

I Gentlemen: Send me FREE Information coverinc apeeial traln-
1 lng 111 lllhJt'tiB Cllt-l·ked below. No obllgatiou on wy parL. 
I § High School Course 0 Diesel Enulnetrllll 
1 Electronics, Industrial 0 Draftlnt and Desltll 
1 Architecture and Buildlnt for Men and Wemen 
I 0 Automotive Engineering 0 Plastics 

0 Bualneaa Management 0 Private 8eeretarr 
I ~ Eleetrleal Engineering 0 Mechanical Entlaetrl .. 
I Elee. and Gaa Refriteratlon § Aviation 

I Air Condltlonlnt Salesman ... !• 
Rallwar Tralnlnt Radii 

I NtJfllfJ •••••••••••• •••••••• ••••••••••••••••••••••••••• 

I 
I Atldreee ............... . . . ... ......................... . 
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Leam quickly to repair all radio sets. New, 
revolutionary different simplified method 
permits you to do radio servicing almost tmmedl· 
ately. No previous radio knowledge required .. 
Introductory training Included. Find any fault 
quickly. U"e n screw driver. pliers . And a piece 
of wire-no testers needed. Simple. polnt·to· 
point picture sugg-estions tell you where to 
look for faults and how to make th .. r<'palr. 
New plan U.S . Copyrighted. Covers <'Very radio 
set - n._.w and olt1. You may try th ... plan 
for 10 dayt< without any risk. 

Easy to Satisfaction Cuaranteed 
Apply r.,~~:_..th~h~ntr1~~~~~~~~~~~~ ~~:~~:; 

'Prl·•~ only Sl.50 POSfoald. blueprint• and fix any radio In 
larwe l\laouaJ form, 8'-'!x II lr>. minutes Instead of hours. Thf' 

64 large Data on 846 radio complete almpllfled tralnlnll' Is 
tubu. 24 trouble blueprints. Over yours for only $1.60. POstpaid. Rush 
1.000 prartteal tlme.savlnw radio servlrr order today-use plan thla week. 
hints. lleveloped by M. N. Bellman, not~d SUPREME PUBUCATIONS engineer, teacher, and author. Order today 
without risk. Satisfaction guaranteed . .,. II 9 s. Kedzle, Chl~l(o 12. ILL. 

LANDSCAPE 
GARDENING 

Prepare for the giant postwar home-buildi~g program. A 
thorough, interesting constructive home training for those 
who wish to become LANDSCAPERS, DESIGNERS. CARDEN
ERS. etc., for profit or pleasure. Write today for FREE 
INFORMATION without obligation to 

NATIONAL LANDSCAPE INSTITUTE 
Dept. PS-12, 756 So. Broadway. Los Angeles 

0 
0 

Plutlce can be the nerl creat Industry , •• apaudinc u 
~ftly and larwely aa the automotive, radio and aviation 
busin-. Already, it is an imPOrtant. Industry and a crow
inc one. With I. C. 8. traininc, you can take advantace of 
the many OPPOrtunitiee in J>Jaatica today. At the eame time, 
~u prepare for the vaat po•ibilitiee of tomorrow. Write for 
the free booklet containina full information! Do it richt now! 
llllflllillll CerrespaadeDCI Sclteels, Ill 7144-l. ScriDIII I, Pa. 

RAYE BUJL"JSwlll teacbyou HOW to CREATE ORIGINAL $ z 8 s 
CARTOONS at ho- that you may SELLI Coaroe eODtalaa ze I"IOM a.nd over 800 llluttratlont. All for O..hr . . 

S..., -• n4 adbeN lflf' fr•• cletlri~. 
RAVE BURNS SCHOOL. DIDt. I. IJex SSU. CLEVELAND. OHIO 

RA D I 0 IENOINEERING. Broadcastlne, Serv
icing, Electronics, Aviation, Marine 
& Pollee Radio taught thoroughly. 
4 8 weeks' Engineering course equiv

alent to 3 years' college radio work. Approved Veteran Train
Ing. Co-educational. Catalog upon request. 
Valparaiso Technical Institute. Dept. 503 Valparaiso. Ind. 

AT for PERSONAL SUCCESS aud 
LARGER EARNINGS, 36 yean expert IIUitructlon 
-over 108.000 students enrolled. LL.B. De~rree 
awarded. All texts furnished. Eaay payments. Sene! 
forFREEBOOK- "Law and Executive Guidance" 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 60-5, 646 N. MlchlcanAve., Chlcaco 11, Ill-

Results GUARANTEED 
We baUd, aweqtlte~~ tbe vocal orpae-not wltll elnalna '"• 
sons- IMat by eoancl, ac:leetllleall:r eorreet olleat &Ad -• ..,.. 
eretac:o and abaolutel:r ...-antee ..nplete aatlataetloa .wltll 
re110lta. Write for Vol~ Book, FREE. Seat to no one uder 17 
'"~nra old anleu slned by pereet 

PIEIIRCT VOICI: INSTITUT&,It••ia 118, 11llila•al ........ Cllial' C,ll. 

POPULAR SCIENCE 
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Learn, by Doing 
Use Real Radio Equipment 
FurQished With Your Course 

. 
Experle"Uce I$ the bellt teacher and 
you learn bY experience with the 
National Shop .Method of Home 
Training. You b u llc'J· a long dis
tance , high fi.del,lty, '> U"Perbetero
dyne receiYer-bulld maw other 
Clrcat.t.s .a nd co.nduct elq)erimentl> 
W'lth. tlle blg- kits or standard radio 
parts lncluded with your tnln.iol; 
a t no extra cost. 

Here iS the. kind of training tbat 
, giveS YOli a .. fi~St h:ond knowledge 
advanced and approved means anrt 

· methods. Not on·ly do yott under-
s the bas·lc -prlncLples of the 
J trY you become e.x.pert 

P~'\'f,~~c~~~u1~exp~•ertence . . se.n••c~ for d etaile d 

g ·. 

Get,.r,e:~dy !or TI)Jevtston and·':'}.~. 
~et your sb~te ot tile ttadfo Se~vlce 
Bu.slness. Take yoll.r J)la~e tn ln• 
dnstr:y as an 'Electronics ·expert. 
i'l~fe "rs u s e n,saUona lly Improved 

· way f"or YOU· to B"et the x:tght traln-
1 rig. Stu.dy In spare tt.m~odd ~ours, 
cwcn minutes-and have' the ad \la n· 

- tag e of ac tua l $ hop experience 
lJ').h tnd you. .. 
. 'J,'hla e.:clusl ve ,shop . method ot · 
liome ~alnlng c6mes ·to you right 
·f~om one of the world '"s gre ates t 
vocationa l educational cen ters.
the r e$1dent ·t raining s'h.ops and ex
per lmW!tal laboratories of the great 
NATlONAL SCHOOLS . It Is sound, 
based .On the ·actual experience or 
qualtJI"ed lnst.ructot's, engineers and 
tec)mlclans-men who are right in 
the Indus-try, 

Natio-nal Schools bas been train· 
lng m~ !or h ighe r pa y and g reat· 
er opportunity for more than n 
third of a. century. Fill out and mall 
tbe Cll.Up<lo below fot dctall.s. 

G:r-p this Opportuni·t y 
:Experts agree th<•t Radio. Elc~

tronics and Tei¢Yision is rlgbt nt 
the start ot the g.rM~test boom In 

Shop Method Training WinS: Good Jobs 
""MY latest olfer was 

$5.6()0.00 as Radio Pho· 
to ~nglneer . . but 
'm doing well 

;, Send for FREE tesson 
· :; ~nd"' Prove to Yourself How 
:'Quick and ·Easy You Get 
' Ahead· in Radio by the NEW 

history. "R~gbt now Is the t1me to 
i>.repate >'oursd( for BIG SUCCEsS 
and 'Ll F'll."l'Hl.E .· $l:.'Clti'llTY. Take 
».act Jn the ~rreat- expansfoQ. The 
fse ld J·s wide open . 

You. need no prcviou.s expe_rt.ence-
110 electrtc.al or m~clinnH;a l knawl~ 
Mgo, National · Sholl . .ll:letM(I'· HolJ1C 
Tralnlng ·;s comp le te i ri Its e lf
up-to-d at e . 

111nke use of your Cree time NO}V' 
to build yourscl-(' .a great , future. 
Sec how quicklY you ·· progress
how easy It ts to get n firm, prac
tical understanding of Elcctronlc-s 

· In lll l branch-es. · 
See for Yourself ' 

Take t l]c first step now. FHI" o ut, 
and .mall the coupon below. Be 
among the fii'$t to get Into the blff 
money-to win a pos ition or tm
portancc~to have a BlJSINi;}SS OF 
YOUR OWl'\. 

'rhi! t.ndu$try Is crying to·r trained 
men ·e,•erywhcre; lt b!)lds out rich 
rewa r ds-a prospcrou_s futute. We.lf 
tra ined m e n ONL Y are wanted. 

Examine tl\c Nationa l -&hoJ> l\fetho(l 
of Home Traln.lng carl"fuU)• In t he 
quiet of your own ho,me. Make up 
your own mind. No salesman frorn 
National will eaH on you.. Fi II out 
a nd m.ail the couPOn today. 

Na tional Schools, De pt. 12-PS 
4000 SOuth Figue roa Street, 
Los Angeles 37, California 

(llfail t hi• fn an e-nvelape 
or pa•te on a po•tcord.) 

Send me FREE the two books mentioned In your ad Including a sample 
lesson or your course. I understand no salesman will call on me. 

NAME • . .•• . ••.•• .• ••••••.• •. .•. . ••••• .. •••••••. • ••••. .. .•• AGE • . ••.•• .• •. 

A.DDRESS •.••••• .• ••••••••••••••••••••••••••••.• .. .•• ... ••. • •••••••••.••• . 

' J · I CITY • . ••.•• 0 ••••••••••• • •• 0 . ........ . .. 0. 0 • • • ••• 0 •• STATE .. 0 •• 0 . 0 0 0 0 0 • ••• 

. ·~ , I Include your zone number I 

~,, .. , '"·•--------------------------------. 
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so IT NEEDS FIXING 
By S. T. CHRISTENSEN 

the uFix-it Mann 

.. WELL, I guess I'm the fellow to see, for 
I've repaired thousands of refrigerators 

(home and commercial both) , vacuum cleaners, 
radios, washing machines, irons, fans, lamps, 
mangles, motors, etc. In fact, many of my cus
tomers call me their "electrical appliance doc
tor." And, "doctoring," I might add has paid 
me a good substantial income for quite a few 
years. ·Funny, in a way, how I got started. Al
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends' and then for strangers at a 
fee, seems now to have been but a small step. 

\Vhul to <:har~e ·~ 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. The result . . . I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts ( needed on some 
jobs) were a little difficult to get. But that 
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situation seems to have adjusted itself for 
many repair parts have today the high priority 
rating of AA2. After all, we must provide for 
the health and well-being of our civilian popu
lation. 

The Future Qjfers 
Friends ask me about my future. And, I 

think I've got a grand one. Age is no handi
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. After the war, we're bound to 
see hundreds of new products on the market 
... products that the average person never 
dreamt of. These new products and our old 
appliances are all going to need at some time 
or other "fixing." Well, I'll still be the fellow to 
do it. The field open for appliance repairmen 
is unlimited. I don 't worry at all about too 
much competition. 

If You Are Ambitions 
To the contrary, I've prepared a complete 

course, chuck full of simple, easy to under
stand photos and drawings and written in the 
same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon." ADV. 

POPULAR SCIENCE 
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BIG MONEY 
INDEPENDENCE 
A PROFITABlE 

1./FETI.ME 
BUSINESS 

OF 
YOUR OWNI 
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PREPARE NOW FOR THE FUTURE 
If now in war work , sta rt your home appliance repair business NOW in your 
spare time and be set with a business of your own when the wat· is over. 
You don't need elaborate fixtures or expensive equipment to be a successful 
repairman. Operate from your garage. basement. vacant store, etc. Work 
as many hours as you wish- the home appliance repairman is his own boss. 
It is a profitable occupation for on many types of repairs it is not unusual for 
a repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future-lea r n a trade that will always support you. Remember, 
as long as electrical appliances are used. there will be a need for electrical 
appliance repairmen. 
If you are at all mechanically inclined-can hold and use tools-then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have n·ot had a great 
deal of schooling or had previous experience along these lines-WE WILL 
TEACH YOU. Age should be no barrier-nor should any minor physical 
handicap. 

New Course Tells All 
Profusely illustrated, our new course shows .you in simple, easy to under
stand language and drawings how to make ea.ch repair on refrigerators, 
vacuum clean ers. washing machines. motors. etc. Explains and gives you 
a working knowledge of electricity, welding. nickel plating, etc. Shows you . 
how to build the power tools you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ
ten by and used by repairmen the country over. Price of course is so low 
that the savings on your own household appliance repairs will quickly pay 
for it. Act now! Mail the handy coupon below today. 
·----Read What Our Students Say About Course- ----
I really believe your course 
the best investment a me
chanically minded man can 
make.-Claude E. Allen. In
dianaPOlis. Ind. 
I have received your Course 
in Appliance Repairing and I 
must say I am well pleased 
with same. I am onlY sorry 
I did not have said Course 
some years ago. I have learned 
so much more through this 
course I would not part with 
it.-oharles Schwarz. Hamil
ton, Ohio. 

The Course in Appliance 
Servicing arrived a few 
days ago. Want to take 
out a few minutes of my 
valuable time to let you 
know that this is Just 
what I have been looking 
for ever since I opened up 
my Fix-It shop. I must 
admit that you told the 
truth when you said that 
it contains quite n bit 
more information than I 
bargained tor. - P . J . 
Bretl. Sebring. Ohio. 

I am a mechanic for the 
Western Union Telegraph 
Co. Three days after re
ceiving the lessons in re
frigeration I earned the 
exact cost or the course. 
-Henry S. Lee. Washing
ton. D. c. 
I work day times at the 
shipyard and after 4:00 
P.M. I operate !rom my 
cellar and garage. I av
erage $10.00 to $15.00 clear 
every day.-Walter Hanby. 
Brockton. Mass. 

GET STARTED TODAY- MAI L THIS COUPON 
...._ ________ ----~-------------------------------· 

! 
• 

CHRISTY SUPPLY CO. 
2835 N . Cen t r a l Ave., D ept , D - 3501 
Chicago 3 4, Ill inois 

Please send me free lllustrated literature about Amertr.A'• 
Fastest Growing Industry- ELECTRICAL APPLIANCE 
REPAIRING. 

• ~ILJJ[lt! .•••••••••••••.••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••• 

Add.reu ............................................. - •• - ........... .......................................... . 

City ....... ........................................................................ State ........ : ......•....•.. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ------------------------------------------:-
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Quicklyl Easllyl Pleasantly 
-in 10 minutes a day In your own home 

"The World's greatest molder of men" -at last reveals to 
you in these five complete book -courses (value $5 each I 

1. How YOU Can Build a Mighty ARMI 
'-"t me give YOU, TOO , such a pair of chain · 
breaking bleeps. The ~trongest-armed man In the 
world. George F. Jowett . planned t his course for 
you. His grea t expcrlenN• ><ta n rls a s proof that 
YOU. TOO. can sret thE- nrm" men r est>ect and 
\Tome n admi r e . 

A. PASSAMONT 
F irst prl:re for 
phystc.al p e rfec· 
tlon • 

Complete Arm Course 

2. How YOU Can Build 
a Mighty CHEST! 

25c 

Look at the Heroic Cheat of 
this Jowett PuJ>Il. A power 

hou~e uf cut:n&Y. Fe1 rts writes. • • 1 \\'ant to 
add 111.v slu• ·t•r<! gratitude to th"t o f thousands o f 
pupils fur wnr1rterful results from your course. 
Vo u1· cnu•·,.:.,• •~ by fa•· tht'" h es t. '• I f you have a 
nar·t·ow .-~ tJJi k Pn t•lu~At 1 ,•an lnlprove It ~o thnt you 
wtll hP n•·ou•t 1 n Rh o w tr o tr . 

Complete Chest Course 25c 
REX FERRIS 

Champion of South 
~trlca, s ays, • 'I 
owe e v e rythln& to 

3. How YOU Can 
Build a Mighty 

. Jowe H Me thods . • • 

BACK I 
Look at hl.s rock-Hke Buck U(JW1 He aaye . • ' Yo u 
have wo•·ked w u nrtcrs fo•· me. You are head and 
,.:boulders above the •·c,;t In your profession. " Let 
me help YOU. '1'00. lmlld a back o f t>ower . Sq uare 
shouh1e•·s w ith t.>nvlahle mil itar y apread. A apl n e 
;~~o~ stronK nK a ~tt!rl S~hnft. 

CHAS. SCHAFFER 
a n amazln& J o w e tt 
product. Once a 
puny w eaklln&. 
Now versatlll.' a th
lete. 

Complete Back Course 

4. How YOU Can Build 
a Mighty GRIPI 

25c 

YOU, 1'0 0 . cun luove a Manly Grip like t h la 
J owett pupil . What wou ld you ~lve f o r a forearm 
like that, w ith Its · bone-crushi ng gri p? Finger • 
etr on& as steel pincers. A hand lik e an Iron v ise. 
YOU. TOO . can ge't these s ymbols o f •·eal manU· 
ness. 1 have pr•Jved to thousands th is Is n o m ere 
dream. Let mt• n1nlrt " pair of arms like th is f or 
you . . . w ith a 11:rtn o f m ight. A hl'lnds hake thnt 
wHl W t n f r t f"nt1"' ~Urt•PS8 . 

25c Complete Grip Course 
W. BURNS 

5. How YOU Can 
Build Mighty LEGSI 

A Jow e tt·made 
Olympic StrPn&'th 
ChAmPion. 

What wouhl you give w have t he all -round lie · 
man s u·e ngUt of Bull Mitche ll'! It 's reasonable to 
,u;>~ume that what I have llone f o r thou sands, I 
ran d o f or you. I my~<el f m creased my tblg h a b y 
R u . rhes. m y ralv<!~< by 5 Inches , by this s imple, 
unbeatable m e thod. I 'll h t•lp you build legs t hat 
nr~ real pro ps nt 1P(Jptnt:. ttre l E*ss power! 

Complete Leg Course 25c 
. •oa MITCHELL 
A Jowett Cham• 
plon-no tlnwo rds Last Chancel Get All 5 
~·~'c:o'::'os~CTUAL Picture Courses for$1 00 
Sen d for tllem now anrt Jearn the "World 's Greatest 
Secrets o f Body Bull olin!{." F RF.Et' Marvelou s P hoto . 
Book of Famo w• Stl'flOJ! Mt>n. "Nerves o f Steel
Muscles like Iron" . 

RUSH COUPON NOW 

leer .. F. 
Jewett 

Cll•••i .. el 
Cll•••i••• 

J o w ett 1 nstltute of PhlfSical Culture 
230 Fifth Ave nue, Oe pt. 912· 8 , New York 1, N. y. 
George F. Jowett: Your propo~itton looks good to me. Send 
by r e turn mall. prt>pa ld. the courses checked below . fo r 
which 1 enclose 1 l. I n c-lurte FREE book o f PHOTOS. 
0 All :i cou rses f or ... $1 0 Mo ldin g Mighty Legs 2 :ic 
0 Molding a Mighty Ann 2:ic 0 Molding a Mighty Grip 2 :ic 
0 Molding a Mighty Back 2 :ic 0 MoldlngaMightyCheat 25c 
0 Send all :i C.o.D. 1$1 plua postac e.l N o o r der• le .. 

tha n 1 1 sen t C.O.D. 

NAME . •• •• • ... · ... . ... • .. • .• • .. . •• • • • .•. Age • •• , •• 
(Please print plain lY. Include Zone Number .) 

ADDRESS ..•••••••••..•• ••••• •• ••••••• •••• •••••• •. 
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Edited by 
J. Fred Henry 

• Tho Air Age of Tomorrow is HERE • • . TODAY ••• 
NOWI THIS is the time to get in on the ground floor 
of one of the world's b iggest industries- AVIATION . 
Where do you fi t in ? What can you do? Where are 
the jobs and how can you find one? YOUR FUTURE 
IN AVIATION is the sensational new book that an· 
swers these questions for you- the smorf way. It's 
the road map to your future, charted by 300 top· 
flight aviation experts- FOR YOU. MAINTENANCE 
AND REPAIR, TRAFFIC CONTROL, AIRPORT OPER· 
ATION AND SERVICE and DOZENS OF OTHER 
OPPORTUNITIES- RICH FIELDS ARE COVERED 
FROM A TO Z in this amazing book. 

Don't delay. Order your copy of YOUR FUTURE IN 
AVIATION and get started on the highways to avia· 
tion success- NOW! $3.00 

PREIITK£-HAlL IIC., 70 Flflll AN., I. Y. H 

%5,080 books of all publishers l!st
ed in our 51st Annual Bargain Catalog of 320 pages. Old- time 
favorites- latest "best sellers." R eference, Fiction, J uvenlle, 
History, Scient ific, etc. Supplying schools. collegeR. librarlf's and 
thousands of in dividual customers. Send pos t card today for our 
new 1946 catalo~. "Bar~alns ln Books." 
THE BOOK SUPPLY COMPANY, DEPT. 143 
564-566 West Monroe St. Chicaco 6, Ill. 

ARTISTS MAKE MONEY 
Find out your ability. Send name. age, occupation and 
address tor Free Vocational ·Art Test. 

ART INSTRUCTION, INC., 12145Art Instruction 11-., Ml~~ta,.lll. MilL 
(Formerly Federal Schools, Inc.) 

Splenrlid oppartuniti..,. Pn!_P!lre In spare time. P ractical 
haNh: traimng. LonJI'··estabhshed aehool.. ~nd for free 
book. "Opportunities In Photography. " No oblbration. 

A .. riCII ~Ill II ,.lll&liiii,J, 1315 S. llllc.lpl Atl., Dtllll 131!1 C .. CIII 5, Ill 

STUDY.·AT HOME 
With A Chartered Educational Institution 

Courses In ENCINEERINC: Electrical , Civil . llechanlcal . Dr aftlnt: . 
Arch i t ectural , :Steam, Aeron autica l. Radio. St ructural. lllnln2. In· 
d u strlal, Highway . Petr oleum. Ma rine, Chemical. 
Courses In ·ARTa AND SC:tENCEa: Phllo a o p h J' : Education; I.Anere; 
Public Health ; lle d lcal .Ju risp rud ence; Paychology; S ociology; Ph)'Blce; 
Chemis t r y; OeoloR"Yl P o l. Scie n c e : 'nleoloo : Law: Buslneu a•• 
r""'"'" rr.e: Ar.r.ount1n2: Math e m11tlca : Stst latl..,. : A~rrlcunure . 
MeiU••r·•••••,.ll lncer"rlld, 4111-AC, l .. rilll.. 111111, Cllica1•. 41, llli81il 

Be c tn today. Write 110w for our )o'ree llook, " How 
to Become • Good Penman. " I t con talna I Pe<:lmeu 
a nd telle b ow other• learned to write l.a apare time. 
Eneloae lOc: for your name beautifully "'rltt eo and 
a r>en pofitt eul tahle f or ehaded wrlttnc. Writ e today. 

THE TAMBLYN SCHOOL OF PENMAN8tfU' 
N•439 Rld&e Bulldl ... , "-tiM City. 'Mo. 

YOU CAN WIN $25.00 :ll•llllhl. 
Prize fur 1>e11t true lift• s tory! 
Any suhjcPt! Any h ! llJllh! SP1Ht 
p enny posteard for fair-and· 
square! c'() lltt!St rul f'~ · '1'00.4 Y! 

TRUTH PUBLISHING CO. 
Dept. A·7 

bBrh St. New York 

Baking Is one ot America's high Industries in wages. 
N early depression-proof. Thorough basic home course 
lays sound foundation. Ir you have aptitude, write for 
FREE BOOl<Lll:T." O I>J){}rtunltlesin Commercial Baking.' 
NatlonaiBaklna School, 1315 Mich. Ave., Dept. 1389, Chicaco 5 ,_, 

A SIMPUFIED ART ANATOMY 
bJ' Charle a Carlao n. The 
m ost lntormatl•e booJu 
fe1111 lo nal artlata. Charts , 
deta il e d atudles o f 

HOUSE OF 

THE HUMAN FIGURE 
talkln• abOut! One of the 

bot h atu d ent and pro· 
3 :SO drawlnl!'l a ho"' 

posed a nd In a cti on , 

To make crowns[ Plates, Brl dcework. etc., for Den· 
tiltS . Easy pr~&ct cal way to learn mechanical d entla· 
t ry at h ome In s pare time. FULL EQUIPMENT OF 
TOOLS AND MATERIALS INCLUDE D WITH COUR SE 
Lo w tuition. Easy terms . Write for FREE BOOK about 
th is m oney maklnl!' profeaalo n that Ia not aft'ect• " 
hy the m achine al!'e . 

McCARRIE SCHOOL OF MECHANICAL DENTISTRY 
207 N . Broad St. De pt. 84~ Philade lphia, P a . 

POPULAR SCIENCE 
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FABRICATIO 

Y ou'LL really enjoy learning plastics this new, inter
esting way! For you'll actually make beautiful, useful 
plastics articles during your home study training with 
Plastics Industries Technical Institute. 
NOW'S YOUR OPPORTUNITY-Yes, the ex
citing age of plastics is here! D emanJs of war have 
caused phenomenal growth in the plastics inJustry
creating exceptional opportunities for those who know 
plastics. If you are a person with an eye to the future, 
you won't remain on the outsiJe looking in- you'll 
want a choice p'osition in the growing, expanding plas
tics fie ld- or a plastics business of your own. 
WE SUPPLY MAT£~1ALS- For your interesting 
and practical work with plastics, we supply handsome, 
colorful, transparent rods, sheets and rubes of plastics 
from which you make usefu l, attractive creations. You 
saw, cement, machine, buff, form, dye, decorate, cast 
and laminate various types of plastics. You also design 

NEW YORK CHICAGO 

· your own plastics articles-develop your own ideas
express your originality. Earn money whtle learning. 

A COMPLETE COURSE- This practical training 
in plastics fabrication is only one part of the Plastics 
Institute horne study course. In addition, you learn 
about the many types of plastics, their manufacture, 
characteristics, properties and uses-intensive coverage 
of molding anJ mold design-testing and cost analysis 
-everything to prepare you for your place in plastics. 

START YOUR FUTURE TODAY- Mail the cou
pon below now! We will send you an interesting, il1us
trated free booklet with valuable information about 
plastics. W e'll tdl you how, at small cost, you can pre
pare fo r a fu tu re in this important industry while carry
ing on you r present work. Don't put it off. Clip the 
coupon and mail it today! 

VETERANS: ASit ABOUT G. l . TRAINING 
LOS ANGELES 

Dept. 5-10, 122 E. 42 nd St. Dept. 5-10, 22 1 N. La Salle St. Dept. 5- 10, 1601 S. Western 

I 
I 

SPECIAL RATES FOR S ERVICE MEN 

Plastics Industries Te chnical Insti tute M a i I in En v e I ope or 
221 N. La Salle St., Dept. PSS-12, Chicago 1 paste on penny postcard 

Gentlemen : Please send 'me the booklet " World of Plastics" and information 
on your training program. I understand there is absolu tely no obligation. 

1 Name .. ........ ......... ......................................... Occupation ....... .... ............... . 

I Street ................ , ................................. . ......... .. .................. ~!Jet ......•..•..... .•. 

C:it)' .......................................... . ......... ........ ~()fl tt .••• • ••••• !StCitet ...•................•. 
I 0 V eterans: Check here for special info rm ation. J 
~ If....:~ 1~ Check here fo~p~al booklet._ _ _ _ ___ _j 
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Have you ever been startled by seeing a suc
<'essful artide on the market, and exclaimed 
-··why, I invented THAT 5 years ago- 1 
didn't think it valuable enough to Patent! " 

The Patent Laws were intended for the 
Prote<'tion of the Inventor, and the Inventor 
who slumbers on his Rights may wake up to 
find someone else reaping the reward that 
<'Ould have been his. 

Write NOW for Information and Record 
of Invention form FREE. RANDOLPH & 

BEAVERS, Registered Patent Attorneys, Co· 
lumbian Bldg., Washington, D. C. 

r------------------------------~ I PERSONALIZED SERVICE - REGISTERED PATENT ATTORNEYS I 

: RANDOLPH & BEAVERS : 
1 905·L Columbian Bldg •• Wa.shington. D. C. I 
I rlea~ .. ,. ~ .. ~nrl nu.· full pantculnrs o n PHt('nts. f ees. etc •• nnd I 
I "RECORD of I ~VENTION" form-FREE. I 
I I 
1 Name. • . • • • • . • • . • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • I 
I I I S tre.et .•..•..•..•..•.• , . . • • . • • . . • • • • • • • • • • • • • • • • • • • • • 1 

I Clty .... . •.... ...••.... • .... •..•..•..• State •. .•••••.. . : 

~-------------------------------

or Men Who are T • 1n 

' Men18to60. Wantafuture with good pay. perbapsabusinessof 
your own later? If you are mechanically inclined. start now to 
learn to become an auto body mechanic and fender repairman. 
This fast growing field has great possibilities for trained men 
with experience. U. E. I. spare time. home-study training com
bined with actual shop pract ice gives you sound. basic knowl
edgeoflatest. best methods so you may get the experience which 
may bring you big pay. Capable instructors supervise your stu
dies and actual practice on automobiles. Course includes acety
lene welding. spray painting. use of hand and power tools. • 

THOROUGH, RELIABLE TRAINING 
U.E.I. has trained men for new opportunity flelds since 1927 and many 
students are now making (roOd. Auto body and fender repairing Is one 
of the best profit· makers in any garage or service station. Little capi· 
tal required for mechanically Inclined men to get into this business. 
Free employment placement S('rvice, or we will show you how to start 
your own shop. Get the facts FREE, without obligation. Write today. 

Jll i I ! i i I f t ij : te I : I ij ij ;~ I : tfll·: f i i i ill i I 
I AUTO-CRAFTS DIVISION I 
I 1314 Belden Avenue. Dept. 312SX. Chlc:aco 14, Ill. J 

Gentlemen: -YES I I want to get Into llrofitable Auto Body and I Fender Repair Work. PleaRe S('nd me FREE FACTS at once. This 1 I Inquiry does not obligate me in any way. J 

I Na'T'IUJ ---- _ -· • -· _ ,Age._______ J 
I I 
I AddTeRB- --------- -- ----------- -- I 
I Ci ty______ --Zone - State - --- ! 
~--------------------- ......... 

LEARN 

Plastics 
Fabrication & Casting 
For Financial Security 

START AT HOME-SMALL CAPITAL NEEDED 
Scan your own Plascics business ••• wich small capi
ta l • •• ac home. G row with this giant industry as 
you increase your "know·how" and skill. Plan now 
for your own business or prepare for exciting pose-war 
Plascics jobs . . Que revolutionary teaching plan covers 
produccio n phases of fab rication. casein~. cem enting 
methods. mold making, compo unding. dyetng, etc. You 
.actually work wirh many types of Plast ics macerials. 
We supply everything. Check informacion desired. 0 
H ome Training . 0 R esident Course in Plastics Eng. 
Send this ad w ich your name and address in envelope 
or paste on lc postcard to Dept. P. S. 
VETERANS: Ch eck h ere fo r special info rmation O 

INDIANA 
TECHNICAL 

COLLEGE 

Aeronautical, Chemical, Civil, Electrical, Me
chanical , and Radio Courses. B.S. degree. 1· 
yr . diploma in Electrical. Mechanical. and 
Radio Service; Drafting. Prep courses. Gov 't . 
approved for Gl's. Low rate. Earn board. 
Large industrial center. Demand for gradu
ates. Enter Dec .. March. June. Sept. Catalogue. 
6125 E. Washington Blvd., Ft. Way- 2, Ind. 

Practical Electricity and House Wiring 
Discusses common electrical devices, principles 
of circuits, wires and Insulation, grounding, 
fuses and circuits. wiring methods. planning 
installations, installing switches, fixtures. etc .• 
wiring houses after they are built, alterations 
and additions, wiring farm buildings, home re-
pair, etc. 200 pp ............. 227 lllust. 
ii?i2 S••• To•ar. Maner Back G1ara•tee P$1~~~4 
GATEWAY BOOK COMPANY. Dept. PS-12 

32 N. State Chlca&o z. 111. 

STUDY AT H O ME for PERSONAL S UI'C"ESS and 
LARGER EARNINGS. 36 years expert Instruction 
- over 108 .000 student• enrolled. LL.B. Degr.., 
awarded. All t•zu turnlahed. Eaay paymenu. S••• 
for FREE BOO It-' 'Law and Executive Guidanc:e'' 

AMERICAN EXTENSION 
Dept.60·S• 646N. Mlc:hl 

OF LAW 
11, Ill. 

Faaclnatinc vocation learned at home by those 
with aptitude. Thrilling paatime. Koehne met.bocl 
brings out life-like c:olon. Free booklet. 

NATIONAL PHOTO COLORING SCHOOL 
1315 S. Mlc:hlpn. Dept. 1369. Chlc:al:o S 

Correspondence Courses h 

PJDIO -· , HfCTRIC~l £NGIN[[RING 

Complete Course 
8alr $15.00 

W t:AR700NS 

EASY ••• PLEASANT WORKI 
let CHAS. H. KUHN, with 25 years actual expe
rience in drawing a daily newspaper cartoon. 
teach you how to create, draw and sell your work. 
52 complete lessons-one sent eac:h week. Pro
fessional criticism an everyleaaon. Write today. 

KUHN SCHOOL OF CARTOONING 
420 MURPHY BUILDING Dept. S. INDIANAPOLIS 4, INDIANA 
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HUNTERS! LEARN NOW AT HOME 
~ 

Animals, Game-heads, Fish, Pets and to Tan 
Skins. Save your valuable trophies. Kill only 

a FEW game birds but DOUBLE your 
interest and pleasure in hunting. 

MEN Boysl Beanexpertta~der· 
1 • mist! Learn qmckly 

BY MAIL, from our simple lessons. A wonder
ful, profitable hobby for expert hunters and ALSO 
FOR BOYS and YOUTHS on farm or in city. 

FUN • FASCINATION • PROFIT 
Ha11e a Home ltluseum 

SPORTSMEN, YOUNG AND OLD. Here is the 
IP"8ndest hobby in the world for Hunters. Anglers. 
If you EVER hunt or fish, even seldom, YOU will 
be delighted with taxidermy. Save those wonder
ful trophies; mount them just like life, and create 
a home museum that will amaze family and friends 
and make you well known and popular. 

Help Save the Game 
Shoot fewer specimens, yet double fOur fun. Help 
save the disappearing wild-game. join .. DUCKS 
UNLIMITED" m wild-game preservation. Sh,oot 
only a FEW wild-ducks, mount them for your den 
or home and have MORE PLEASURE than you 
ever had by killing the bag limit. Help keep wild
game forever ... Eatyourtrophy and have It too." 

WHAT YOU LEARN 
Our simple lessons teach you QUICKLY l.. right in 
your own home in your spare time, to MuUNT
beautifully and permanently, BIRDS, ANIMALS, 
GAME-HEADS1 FISH, just like museum exhibits. 
You will also 1earn the wonderful KROME-TAN
NING. You can then TAN fine furs for garments, 

alsoskinsintorealleather. Write 

IBSONS WORTH $1,000.00 
E • .J. Riordan 811¥&: "'I am more than dell~rhted. 
My friendR are amazed and urge me to mount 
their epeelmene. I think , our courae Is worth a 
thousand dollars. :ves It Ia prk:eless to sports• 
nten. I am known everywhere aa a ••taxlder• 
mtat. n and .. rn ftne proflta in m)' • pare timo 
moontinA' for other sportsmen . All t.baaka to :vour 
areat school." 

HE AND PARTNER SUCCEED 
.John H. Slyzis writes: "1 and Bob, my part.. 
ner, w ho Is only 14 yeare of ace h&ve mounted 
more than 60 apeeimena. I shall sond you a pic• 
ture o f our ' 'museum" wh ich le becoming fa· 

We learned qu ickly from your e implo lee· 
ti me . You r great school is doing a 
• All sportsmen s hould Join lt." 

300,000 STUDENTS 
This vast number of MEN, BOYS AND 
WOMEN are delighted members of the 
famous , r eliable 85 year old sportsmen's 
school. Think of thatl They are located 
aH over the world. YOU •re lnvlt.cl to 
join this grand throng. Send for the 
FREE BOOK thl• very minute. 

Sportsmen, Boys 
All hunters OF COURSE save their 
trophies now•a·days . TheschooliNYITES 
THE BOYS TOO; boys as younw as 12 
or 13 years succeed in Taxidermy. Get 

· the FRU BOOK, join the school. 

BIG, EASY PROFITS 
MountandT•n for others. Work comes 
from far and near. Many students earn 
fine PROFITS frpm spare time. SO CAN 

, YOU. RUSH THE COUPON. 

Wild-Game Not Needed 
Mount squirrels, rabbits pigeons, frogs, 
chicks, crows , hawks. Make craft•work: 
book-ends, door-stops gun-racks hun
dreds of valuable an;/ delightful crea
tions. What a Hobby for you I 

Yes, FREE, 44 ~ages, with 100 unique 
pictures of tax1dermy work. No other 
book in the world like this. It will thrill 
and amaze you. Ask tod•y for your 
tree cepy. aut• )'our AGL 

Send the Coupon I 
Write name plainly In coupon or mar
gin, or a poat card will do. Rueh your 
request as f.... b-k• rnay be ex• 
hausted quickly. Decide now. Don't 
wait a moment. State your ece. 

Nom• Aae 
···-------------------------------· 
Atltlr••• -------··············-·······--------····------·· 
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l.isten to tl.is Reeo,.t/! 

FRENCH, OR 
Big opportunities awaiting Americans who speak Spanish. 

Learn as a child learns-"by listening" to these new CORTINA 
recordings. 

Only IS Minutes a Day 
Cortinaphone Method famous for 60 years. THOUSANDS 

have found it the most fascinating, most satisfactory method. 
Here is the quick. easy way to learn Spanish for PLEASURE 
AND BUSINESS. INVESTIGATE! 

Sent on 5 Days Approval 
"The Cortina Short-Cut"- tells just 

what you want to know. Interesting. 
Get it! 

CORTINA Ac:ad~mll' (Lancuace Specialists for 60 Year') 
Suite 1212, lOS W, 40th St., .New York 18, N, Yo 

• 
Pl~ase s end me- without obligation-your free booklet, ••TJle 

Cortina Sho rt-Cut." I am In terested In (mark )I 

0 SPANISH 0 French 0 Italian 0 cerman 

NAME • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . , .... e1e ... e re._ e :e • 

This 176-page 

BOOK 
is also your 

GUIDE for the FUTURE 
• Prepare for peacetime competition. Let this free book help 

you. It is issued by an organization known throughout the 
world for thorough engineering t raining. The examination sub
Jects listed below are only a few of those dealt with. Without 
obligation write today to Canadian Institute of Science & Tech
nology, 47 Chester Building, 219 Bay S t reet, Toronto 1, Canada. 

A.M.I . Mec:h.E. 
Mechanlgol 
A .M. I . E . E. 
Electrical 
A.F.R.Ae.S. 
Aeronautical 

A.M.I.Struct.E. 
A.M.Brlt.I.R.E. Structural 
Radio and Tele&raphy Automobile 

A C Mlnln& .M ... E, 
Civil London Matriculation 

B.SC. (Pure SCience) 

r--------------------~ I canadian lnstltut~ of Science & Tec:hnoloo Limited, 1 
I 

47 Chester Building, 
219 Bay St. , Toronto 1, Ca nada. I 

1 Pleas e fo rward us free of cos t or obligation of any kl.nd y our 1 I 176-page handbook , "ENGI NEERI NG OPPORTUNITIES." I 
1 Name ••• • • ••••• • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 
I Address. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • Age. , • • • • • • • J 
I Cours e interested. ln. • • • • • •. • • • • • • • • • • • • • • • • • . • • • • • • • • • • • J 

L--------------------~ 
40 

Famous Specdwrltlng system. No sii!DS or symbols; uses 
ABC's . Easy to lt>at-n; easy to write and transcrlhc. Fast 

preparation for a job. Surprisingly low cost. 100,000 taught by mall. 
Used In leading offices and C'l vll Service. W rite for free book let. • • 

Dept. 2612-5, 55 W. 42 St., New York 18 

6et Started in Radio 
TEN "HOW-TO-DO-IT" BOOKS 
Get a solid foundation In radio by means of these 
JOe timely text books. Each clearly written. 
profusely Illu s trated . contains over 15.000 
words. You ' ll be amazed at the wealth of ln · 
formation packe d Into thes e handy hooks . Ex· 
cellent for reference- Ideal for technical 11· 
brary, Your money back If not satisfied, 

5 BOOKS FOR SOc 
10 BOOKS FOR $1.00 

PREPAID 
No. 4-AII About A~rlals 

No. l-How To Make Four Doerle No. 5-Be &lnners• Radio Dictionary 
Short wave Sets No. 6-How To Have Fun With Radio 

No. 2-How to Mak~ The Most No. 7-How To Read Radio Diagrams 
Popular All-Wave 1 and 2 No. 8-Radlo for Beglnnen 
Tube Receive rs No. 9-Simple Electrical bp~rl· 

No. 3-Aiternatlng current for ments 
Beglnn~rs No. 10-Televlslon 

Remit by check or money order- register letter If you send cash o r stamps. 
RADIO PUBLICATIONS, 27D West Br-dway, New York (7) 

AT HOME 
Most w ell-paid positions demand high school tTalnln g. 
W ithout it, or equivalent, you ~an•t advanc@ to the fUll 
extent of your abilities in any tTade, busln@s& or pro
fession. Whatever your age, howev@r you're sltuatt'd, IT 
ISN'T NECESSARY TO S TRUGGLE UNDER THAT HA.'IDJ• 
CAP. I .C.S., famous for more than 50 years, enables you 
to start your own h igh school in your own home. You're 
in a class by yourRelf-study In your spare tlme-ac:qulre a 
high school education at astonishingly low cost. Authorlta• 
tlve t@xtsl Rapid P rogress! Wrlte today for free booklet. 

llltr1111111J CIUIS,II~IICI SCIIIIIS, Ill 7644·l, SCrlllll I, Pt. 

STUDY ENGINEERING AT 
HOME 

With A Chartered Educational lnstitutien 
Courses In ENGINEERING: El~ctrlcal. Clvtl , Mechanic al . Draftlne, 
Archi tectural. Steam. Aeronautical. Radio, Structural, Mining, In· 
dustrlal , High way, Petroleum. Marine, Chemical . 
Courses In ARTS AND SCIENCES: Philosophy; Education; Letters; 
Pub lic Health ; Medical Jurisprudence; Psychology; Sociology; Phys ics; 
Chemistry; ~ology; Pol . Science; Theology; Law; Buslnes11 and 
~ommerce; Accounting; Mathematics: Statlstlcll; Aertculture. 
Mcli .. ., ....... 11 lanr,aralatl, .. li· IC, lll.ntlaa 1 .. 11, Cllic•t• ... lli•is 

Inventions can now pat enting 
expense. II you have , for sa le , 

either unpatented patented, todayl 

Institute of American Inventors 
DepL 3, 1926 Eye Street. Waahin&ton 6, D. C. 

AND TRADE MARKS 
C.A.SN &CO. 

R egistered Pate11 t A ltorneys Si11ce 1875 
Write fer free hell aall "Cerlificatioa ef lnuti .. " f1r1a 

427 SNOW BUILDING. WASHINGTON 1, D. C. 

PATENT YOUR IDEAS 
SEND FOI'l FrlEE BOOK--. 

wrtttlti ., F ..... , ... .., ED••illl e.,. nm-2ct •·•·•••••• 
CA RL M I LLER . Re ~:o~ tered P,Jte n t A t torney 
f ornwr M Pmher E•<inlln o n~ Corp~ U S P .JtPnt Offoce 

Waal•ertll 11111., ..... 125·C. law flrll-laatl 11111., la,a. 125-C, .......... D. C. 

POPULAR SCIENCE 
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COMPAa-FOLDING 
Styled Lilce the Army 
and Navy Telescopes! 

• 

N9W you too can own a real telescope! One that's 
military styled just like those used on battleships 
and fighting fronts. It's amazing the action and 
close-up pictures you get through this power· 
ful 8 power telescope. Just like having a HELPS YOU SEE 8 TIMES 

MORE THAN NORMAL VISION 
front seat aU the time. Folds compactly 
into 12 inches and the three sections 
open to 18 inches long . . .making 
it easy to carry and easy to see 
through in any kind of crowd, 
Wherever you go . . • 
carry this telescope 
with you. 

• • 

, 

Don't miss any of the fast action even if you 
are sitting in the last row. With this powerful 

little telescope you can easily keep your eye on 
the ball . . • see the knock-out punch . . . get a 

good look at the home coming hero . . . and for 
·hunting it's swell for spotting game. There are hun

dreds of times you can use a telescope when you're 
too far away to see normally. You'll agree that the 

$1.98 invested in this telescope was the best you ever 
made. Fill out and mail the coupon now! 

PREOSION GROUND LENSES 
Each magnifying lense put into this tele· 
scope is precision ground. Accuracy is the 
keynote in grinding the same as making 
the lense for a pair of glasses. Each is 
flawlessly clear so that vision will not 
be hampered in any way. We guarantee 
their dearness. 

PWTIC ENDS AND TUBING 
Sturdy construction to make this telescope 
lasting has been built-in. This isn't a toy 
but a practical, well-made telescope. The 
ends and sliding sections are made of plas· 
tic to insure long-lasting use. All joints 
are plastic • • • making them non-destruc· 
tible. A real buy! 

MAGNIFYING CLASS 
AnACHMENT 

A powerful magnifyinfC 
glass attachment is ri_sht 
on your telescope. The 
large end is removable 
and the lcnse forms 
your magnifying (tlass. 
Handy to use for read· 
intt. stamp collections. 
ecc. 

5 Day Examination 

FREE 
r~~~~~~~~~~------, 
I P. 0. loJC. 211, Church St. Annex f 

You mu:K be satisfied 
• • that's why we 
make this offer. You 
examine this telescope 
for S days and then if 
you don't feel it's 
worth $1.98 you may 
rerurn it to us and we 

- will refund your 

I New York a, N. Y. I 
'Your telescope sounds like a good buy. Please I send me mine bLreturn mail. Enclosed fand $1.98 I 

I in 0 check, 0 money order. 0 C.O.D. (I I 
a~eree to pay posta(te on C.O.D. orders). If I am 1 not satisfied, I may return the telescope within 1 

I S days and my money will be refunded. I 
I NAME. • • • • • • • • • • • • • • .. • • • • • • • • • • • • • • I 
I ADDRESS. • • • • • • • • • • • • • • • • • • • • • • • • • • • I 

...- money. A fair bargain. f CITY . ...... ........ . ZONE ... ..... STATE ................ _jl L----------------• --- - lnwencoCorJ .. P.O.Box281.ChurchSt.Annex.N. Y .c .a 
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listen co che new cone 
of this beautiful ma
hogany guicarand am
plifier chac Big-Time 
artists use and recom
mend. Exclusive BRILLIANCE 
SWITCH gives you ronal range 
of FM recepcion-witho111 extl'a 
cost! Incomparable string sensi
tivity with exclusive ELECTRO
MUSE "eye-beam" pickup ... 
volume, cone and BRILLIANCE 
control on professional-type 
sloping panel ·for easy access ... 
two inputs for second instru, 
ment or "mike" ... sparkling 
lucice free board.'.'. other amaz
ing features. See your Music 
Dealer or write D ept. PS-12-
NOW, coday for colorfu l bro
chure-FREE. 

Now you may learn the true 
facts about Alaska today. 
What are chances for a job? 
What kind of stores and shops 
arc there? How do I file for a 
homestead? What arc the 
hou~in,:t conditions? How 
about :;chools, churches, the
a trc:;? Is this a 1-!00d time to 
mo\'C to Alaska? These and 
hundreds of other questions 
about Alaska arc answered 
in Alaska Life, the exciting 
new magazine which all 
Alaska reads. 

Send $1.00 for four-months 
trial subscription. 

ALASKA LIFE MAGAZINE 
2303 American BulldlnC 
Seattle 4, Washlncton 
l-:nclo,;"d l s my <Iollar, Plea11e send 
AI11Rkn L ife each month for four 
munthK. 

Nantc ••••••••••••••••••••••• 

Address •••• •• •• • •• •• ••• · •••••• 

City, State .•••..••••••••• • •• • . 
•Note : Full year's s ubscription 
plu>~ AlaKka map In four colors, 
Ju><t >,1:!. 50. <:heck here 0 

Tlae Eyes of Tomorrow 
ly CAPTAIN WILLIAM C. EDDY • At last-the inside 
story on television, told to you stra1ght. TELEVISION
The Eyes of Tomorrow is sensationally NEW, COMPLETE 
and AUTHORITATIVE. Here are detailed, scientific an· 
swers to every question you have on ·the history, nature 
and future of television-the modern miracle. 

It's all here-lighting, v1sual effects, color, camera 
techniques, transmission, rece1ving production methods, 
and every other problem, discussed and explained by 
a man who's been in televiSion from its pioneer.ng days 
to the present. 

Orders for th1s fasc1nating new book are p1ling up 
fast. Don't delay. Order your own copy NOW! $3.75 

PRENTICE-HAll. Inc .• Dept. ST. 70 fifth Ave., II. Y. 11 

Trem<'mloua rral estate boom 
pn•utrtcd. Hlg-J>ay, J>rrmanent 
Johs or yuur own G-protlt bual
nl•a&. Salaries up to $2,000 to 
$10,()()(1 a Y<'Ur In property man
ag<•mcnt, brokt'rngc. all!>raiAal, 

tGr lonns, lnsur.mce, hulldlng, l\Jany make forlunra arlllng real 
*pte <·stat<• . Thuusan<ls or tralu<'d nwn, womt'n, rcqulrrd yearly by 

'

tete rl'81 t'atate firrtUJ, Insurance companil's, bnnks, l'PdPral &gt'n-f ,.. cle&. Hush post-card for !l2-page QUIZ HOOK-malll'd Jo'REE 

'

AAl'• with run drtalls on nrw and only G·\·olunws llhrary :IIODEHN 
,vV ru:AL Jo:STATE I'HACTICJo:t Lane Books, Dept. C·12, 100 

_j~~~==~E~a~s~t~O~h~l~o~S~t.. l Illinois. 

l'a:w - Clcan-lleultbfUI 
liC\'Clo>PK Strong Body- Alert llllnd. 
Jkcomc be~t o;word::;man In your 
nelghhorhuotl. Jo' IU:E liOOKLET lldlh 
foil•) teadt<:>s Qul<'kly- Jo:aslly. JIAUM· 

LESS h"cau:;c tilt• a tt. Spring Stt·l'l l-'oll~ 
(N\\'ords) ha\"~ Ji UCt•ty ruhlu_..r hutton:-4. 
('omplt•tc uuttit :! St<•cl Foils ( swur<h;) 
.... _ Fl Instructions, Sow Only $1 .IIH 

91;~~~~~~!'!'~;!\l~f;AlL l'lli~<.'K Ol' MOSEY 

MAXIMUM TRAINING IN MINIMUM TIME 
CAL-AERO TECH TRAINING will add dollars ro your par check all 
the rest of your life. Spedalizing in AERONAUTICAL l~NGINEER· 
lNG on•l MASTER AVIATION MECHANICS sint·e 192'>, Cal-Aero 
Tt-ch rrainin,t.: is carefully tlt..;i,~:nt-d for just one thin,t.:-TO MAKE 

MORE MONPI' H>R YOU. An alumni of onr6000 sue· 
t·c"ful ,t.:raJuatcs proves our career rrainin,t.: i> unsurpassed. 

VETERANS -Wrirc us about A\·iario n Training, · 
as pro,·i.J.,,I undcr"G.I.IJill of RightS."' 

~a...Y 
CAl.,· · ~ AE 0 

'1'6~~~~~~\~ '··~;.~ ~~~-~!~;~.~ .... 
F'ORMERLY C lt R TI SS -WAIGHT TECH"tlCAL t NSTI Ttrl ( 

GRAND CENTRAL AIR tERMINAL 
GLENDALE 1, CAUFORNIA 

lO$ UICI:LU COU.-rY 

C .... ..._ fedtftkwf hHtitut., CkeiMI c.,...., Airpett. Ol••••a. t , Cetifelftie 

""'" - M ioto.-- •• A•lo- l .. lol .. ---ol>ll,.,...., .... J'S-12 

N•m••--------------Birth Detro ___ _ 

s~.--------------------------------------
C~·--------------------------~~---------
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.. lOW, more than ever before, is the right time to start a small 
I~ profitable business of your own •• • or train yourself for a prac
tical money-making trade in which you can be INDEPENDENT. 
T 0 DAY .•• t ake your first st ep, without cost ov any obligation. 

lll~ll 

Just mail coupon
and by r eturn mail 
you will get full in
formation on t he 
courses listed here. 

I~ 

1 • .,. .. .t New Streamlined Course 
training . A uthoritative step- by- step instruc

tion on servicing household refrigerators . •• 
how to install, o perate, repair. Easy-to

f ollow illustrated d irections on trouble
shooting, parts r eplacement, testing. 
Cover s quick-.freeze un its,lockers, water 
coolers, f reon, air-conditionmg systems, etc. 
Amazing low prize! Free details, see coupon. 

BIG OPPORTUNinES FOR MEN 
with the KNOW-HOW! There's a 
great future in the building trades 
.. . for trained men. Here are up-to= 
date lessons on how to plan, build, 
r emodel houses. How-to-do-it in
structions on stair bui ld ing, steel 
squ~e, roofing, painting !l"d dec
oratmg. etc. Send for full Jnforma= 
tion FREE . .• mail below! 

IGN-
ING, BLUEPRINT lNG 

Practical course for wide-awake practical men. 
IDEAS . .. how to get them, develop t hem, p ro= 
teet them and promote them) Expert infonna= 
tion on how to torn/ our:imagination into fl!Oney. 
Plus illustrated eel - study lessons on bas1c m e
chanical m ove ment s a nd devices. 
mail coupon belowfot FREE details. 

Learn at Home-In YourS pare Time 
Prepareforahappyf uture ofprosper
ity. security ••• and g et a big-pay job 
now . F ascinating, hig h-grade occo pa
tion. You can EARN WHILE YOU LEARN. 
Excellent field f or part-time work at home. 

Practical Course in HOROLOGY 
• Thorough self- instruction training In 

-.·· ~ American a nd Swiss watches, cloCks • 
._ ff' Special sections on alannclock repairs. 
~"-" Interesting. LEARN- BY-DOING in· 

stroction m ethod. Learn QUICKLY. 
· easily. No p t·evious experience neces

sary. WATCHMAKlNG IS BASIC TRAINING FOR AIRCRAFT 
INSTRUMENT WORK and o ther scientific p recision jobs. 
Amazing Low Price I • Money-Back GuaAranlfef!! 
Get into t hiS f ast-growing big 

SELF-INSTRUCTION COURSE 
Teaches you the practical side ofradio •• 
r epair, adjustmen t . operation. a lteration. 
t rouble-shooting. No previous k nowledge 
n ecessary. Large clear illustrations, dia
grams , charts. etc. e1 NT ERES Tl N G 

STEADY WORK! S et u p a radio 
repair shop of your own-or p re_par e f or 
booming mdustrial electronics. T his use
f ul how-to-do-it course brings yon all 

tfle f undamental s , including mathe
matics, revie~qoestions, problems, 
answers. Stnctly up- to-date. Low 
price . Coupon b e low will bring 

you f ull i nfor mation you want 
immediately. Mail it in today l 

ILOR Rl 
Your Big Opportunity! 
84- lesson course on p roved , test e d , up
to-date, pr ofitable m ethods. Amazing 
t r easur e-hou s e of the best mail order 
plans and p ractices. H ow t o startyourmaU 
order business on a small one-man scale ••• 
how to keep it growing m ore a nd m ore prof
itable mont h after m onth. Money=mak:inp: F ACTS. '--::
Sensational details ••• FREE. Mail co 

YOUR FUTURE I 
Mail This Coupon Today! _... 1 

NELSON COMPANY. DEPT. 8M01, 321 S. WABASH AVE.. CHICAG04, ILL 
P lease send me-Free and without obligation- illustrated Success-Catalog contai~~~r I 
information about the subject (or s ubjects) I've checked below. No salesman will . 

On this coupon check t he subjects that interest you. 1 
Our world-famous copyrighted Success-Catalog will 
bring complete details. FREE .. no cost., no obligation. I 

NELSON COMPANY 1 

321 S. Wabash Ave., Dept. 8M01, Chicago 4, Ill. 

0 Watch and Clock Repairing. 8 Locksmithing. 8 Refrigeratio~. I 
0 Practical Radio.Servtcing. Real Estate. Auto ~echamcs. 1 
0 Mail Order Busmess. 0 Carpentry. 0 Inventions. I 

NAME----·-----·-- - -· .. ---· ----- - - -----·- ·- ·--·----·------·---· I 
ADDRESS.----------- ------·----·--- -----------·------- 1 
CITY ·--------------------- - - --- -..ZONE _____ .STATE------ ------- --:J 

·----------------------·~-------------------------------------
• 
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];!ERE' S one of the greatest ~ · 

g e t ac q uainted" offe r :; ever 
made. This n e w b ook of 150 s e lected 
Electrical Shop P r ints and Wirin g Dia
grams is YOURS - absolutel y FREE. 

. T his book is ' ch uckfull ' of valuable charts, 
dtagrams, wiring method s and instructions 
for reading and using wiring s hop prints. 
A!l the shop prints are full size 8Y2" X u• 
w1th full explanatory information. H ere's 
all you have to do to get t his fr ee b ook: 

personally guar
antee that at the 
end of 1 year from 
thodateyoureeeive 
th ese books that 
they must have 
earned6timo" their 
cost or you may re· 
turn them and I' ll 
refund every cent 

:roo paid. 

150 Diagram Book Free 
FOR MERELY EXAMINING 
COYNE'S NEW 7 Volume Set 
To get your FREE copy of this Slwp Pr·int Book , all you have to do is 
to let me send you my <:omplute new 7 volume set of electrical books
COYNE APPLIED PRACTICAL ELEC'l'RICITY for 7 days' FREE 
examination. Here's a set of books written for the " beginner" or "old
,timer" in electrical work who is anxious to Ret ahead. 

This 7 volume set contains thousands of 'show how" methods and 
photos-the latest information in "easy- to-u n deJ'Stand lang u age. " 
Bleetr:icity from "A" to "Z" presented in new, practical, ntodern 
methods of explanation. A leader in electricity today must "know his 
stuff." To s u cceed from n o w on you mus1: k now 01any branchea. 

SEND No EY You bavetoseethis n ew7volume 
set to really appreciate how m uch 

it can mean to you and your future. I'll send you the com~lete 
set ot 7 volumes (fictured below) at my ris k, postpaid for7 days' 1' REE 
Examination. 1'1 also send you the New Coyne Book of150 ShopP rints 
a nd Motor Diagrams as my FRI<~E gift to you TO KEEP REGARDLESS 
OF WHETHER OR NOT YOU DECIDE TO KEEP THE 7 VOLUME 
SET COYNE PRAt.'TICAL APPLIED ELECTRICITY. 

Coupon i s Not an Order 
Just a Request to See the Books FREE 
YOU AH E NOT BUYING THE 7 VOLUME SE'f 
WHEN YO U SEND THIS COUPON. You are 
merely asking to see the books f ree for 7 days. 
The coupon only becomes an order if you decide 
to k eep the 7 volume set aft!'r 7- Day Free Exam-

~s;:;>~l ination. OF FEit IS LIMITED-Don't delay! 
FiU in and Ma il FREE BOOK Coupon Now! 

to'fME t O'fttE 
, _c. llt!l!t\lJ.l"" 

IMI10JIS ' lll ' t¥<\11.~\ --Uttn.~~,o 
- · 0.\0 

I 
H. C. Lewis, Pres •• COYNE ELECTRICAL SCHOOL. Dept. 95-RS 
500 S. PAULINA S T., CHICAGO 12, 1LUNOIS 

Send me the NEW 7 Volume COYNE APPLLEID PRACTICAL I ELECTRICl'l'Y. Also send the Bou11d Volume of 100 Shop Prints 

I and Diagrams. which l am to keep FREE wh e ther I k eeJ.> t h e 
. 7 Book ~et or n ot:. I 'll either return the 7 Book Set in 7 days and 

owe you nothing or ay $3 within 7 days and 83.00 a month until S21 

one £ l year of Consultation ser vice and technical bullet ins. 
I . I 
1 NAM.E---------·------------------·---·------Aoe.----- -· I 
I I I ADDRESS.--------·--------·-·------------·--·--------- I 
1 TOWN"----------~------,.Z01w. __ STATE------------ I 
I D Check he re i f- you want to _pay postma n cash -price of $19.'75 I 

(you sa,,e $1.25) ddivered. Same 7 day examination pl'ivilege 1 l nnd ~{oney·&ck Guat·antee. 

-------------------~ 
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Slrows How To Make Mone y 
W ltlr Simple Car toons 

Cartooning, Commercial Art and Portrait 
Painting may open up a vast new future 
for you. You can now enjoy the thrill 
of a cartoonist's popularity while earn
ing. OUJ· exclusive. t·evotutionary new 
Inventions simplify and s horten students' 

tt·nlnlng time. Look at these scm;ational features 
tha t you get: LAUGH FINO];It- COMIC CHAnACTEH 
CTU<:A'rOH-1\fAGIC MARIONETTE, a sensational, yet 
~ln1pJe dl'Vice that will a1naze you- also o u r n e 'v 

POllTRAIT COUHSE ju s t out-all at NO EXTHA COST. No previous 
at·t t>xpel'lence n eeded. 34 big lessons . Profu~ely Illus trated. So 
slntPle even a s ixth grade pupil can start l earning tirs t day . 

FREE 
Send no money. Ju s t name. Get booklet, "Bow to Make 
Mon<'Y With Simple Cartoons' •. Fascinating facts on 
your future In cartooning. Rush. 

CARTOONISTS' EXCHANGE, Dept. 14412-D, Pleasant Hill, Ohio 

ELECTRICAL TRAINING 
8 months intensive residence course in fundamentals of in
dustrial electrical engineering, including radio. electronics. 
Prepares for technician, engineering aides. Approved for vet
eran training. Classes begin Feb. 25, J uly 8. Catalog. 

BLISS ELECTRICAL SCHOOL 
112 Takoma Ave... Wash. 12. D. C. 

REFUSE TO GR-GW BALD 
" GIVE YOUR HAIR A CHANCE" Is the amazing book by :J. W. KING, Se. B. 
on dandruff, baldness, thinning and era:ving balr. Much osu le lnformation.
O!.io State Medical Journal. Best inveetment. - Science Ed.u:ation. De bonk a 
hair fade.- Scientific Amer iean. Scientific fact. -S1<1UH!t ..--... 
llfarJazine. Without t·ommercial bias.-T64ching BwlO(list. 
Hook of a scientist. - Home A ares. Enormous assistance.' 
- Pi<JU>rial Revi'!w. Practical. - &i~ttrce New• utt"r. 
Send o nly 5 2 .00 today rcw postp aid cooy of t his 
a uthe ntic: Instruction, on how to save ,_ hair . 6 th 
p rlntln&. Prompt refund If not he lped. 

·BRADNER PUBUSHING CO. (Est. 1933) Dept.32, Cambrldlt 42.Mass. 

ST ER? 
Thla ne\v Its Cauae 
and Correction. Method 
for eclentlftc correction or stammering and stut· 
tertng- successful for 44 years. BenJ. N. Borue, 
Dept. 1880, Circle Tower, Indianapolis 4. nd. 

L E A R N MASTER MACHINIST 
MECHANICAL DRAFTING 

Expert tra ining on Lathes, :Milling 1\lachlnes, Shapers, Grlndrrs. ete.-~te
cllanl cal Drafting , Blueprint Heading and Designing. Allied shops are rom. 
pl ~lcly <'QUipped and modt>rn. Appro\'cd for G. I. Training • Days , E'"cnlnt.ts 

,. 

A LLIED SCHOOL OF M ECH ANICAL T RADES 
1338 South M ichigan Avenue • Chicago s, Illinois 

Every farmer, every 
l over of horsefl esh 

should have a copy of it. This amaz
ing book tell8 how to know horslete8!t-

, bow to break them-how to traiD 
them-how to make money as a 
master horseman. WrUe {or U tod.a.v 
-FREE, together with my special 
offer or a course in Animal Breeding. 
If you are Interested ln Gaittng and 
R iding the saddle horse check 

here 0 Do " tod.a.t~-now. You'U ne!leT re(JTet u. 
BEEBY SCROOL OJ' BORSEMANSBlP 
nPnt. S81Z . Pleasant HOI, Obio ........ 
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e Today, choose the job you want-and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 
American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 
just as it has helped others 
during the past forty-eight 
years. Check the coupon at 
right, add your name and ad
dress and mail it at once. The 
school will send you details on 
its training plan and outline 
of study prepared by special
~ts. There is no charge, no 
obligation, so send the coupon 

CHECK, CLIP AND MAIL CO-UPON NOW 

immediately. 

• I AMERICAN SCHOOL, Dept. G946, Drexel at 58th, Chicago 37, Ill. 

I Wttnout obligation. Please send FREE and postpaid, bulletin and details 
or the SubJects checked. 

I 0 PLASTICS ENG'R 0 Accounting and 

I 0 Refrigeration C.P.A. 
0 Architecture 0 Bookkeeping 

I and Building 0 Private Secretary 
0 Practical Plumbing 0 Diesel EntUneering I 0 Automotive 0 Surveying l!c Topo-

l 
EntUneering graphical Drafting 

0 Aviation Drafting 0 Sheet Metal Pattern 
0 Aviation Drafting 
0 Business Mgnment. 0 Electrical EntUn'ring 
0 Railway Training 0 Electronics, Cndustr. 

0 Drafting and Design 
for Men and Women 

ORadio 
0 High School 
0 Air Conditioning 
0 Mechanical Eng. 
0 Shop Management 
0 Tool Makinlt 
0 Better Foremanship 
0 Machine Shop 

Operations 

Name . . .•....•.......•.•...•.....•..•.••.•.•..•••.. Occupa:tto-n . •• • • • • • 
Address . •..•••••••••••••••••••••••••••••••...•.•.•....•.•. Age • • •••••• 

Dept. G946. Drexel at 58th Street, Chicago 37 I cu.v . ...... .... ......... . ........ .. ... State ... . . .. . .................. • 

e nlhs after beginn · 11 lessons 
D & I A CE DRC ESTRA 

"Now I have an orchestra of my own" 
writes Bert Mogyor ol Barnwell, Alberto, Conodo 

cty HREE months from the time I 
began taking your lessons I 

started playing with a dance or
chestra, and now I have an or
chestra of my own. 
"Due to my rapid progress with 
the Saxophone, many people ask 

where and how I have been taking 
lessons. I can truly recommend 
your easy Course for any student 
who wis hes to learn music a quick 
and easy way. •' 

(S·igned) BERT MAGYAR 

Thousands have learned to play their favorite 
instrument this quick easy way for 

ONLY 7c A DAY! 
SO CAN YOU! You'd be amazed 
to read the many letters in our 
files. from people who have real
ized their musical ambitions by 
taking our courses . . . people 
who had no special gift for music, 
no previous training. 

With this remarkable U. S. 
School no teacher method. you 
play real tunes by note from the 
very first lesson. You start with 
simple melodies. As you improve, 
you take up more difficult pieces. 
And almost before you know it, 

DECEMBER, 191,5 

you find you can take many pop
ular numbers and play them by 
note. 

You 'll be thrilled to know that 
you can learn your favorite in
strument this simple. horne
study way for less than 7c a day. 
That covers everything. If in
terested. send for Free Booklet 
and "Print and Picture" Sample. 
See how easy it is to learn music 
this quick, low-cost way. U. S. 
School of Music. 812 Brunswick 
Bldg .. New York 10. N. Y. 

FREE ~ I',. j Tl t ll/1 d I ' j (' t II,.(' ...... (/Til[> I(' 
I I U. S. School of Music I 
I :::a::u:::~c~~~~!~e N::o!l

0
:tk !!~ N,;r~·t and Picture I 

I Sample. I would like to play Instrument checked below. I 
Pla no Saxophone Clarinet 1 Guitar Trumpet, Cornet Tenor BanJo I 
Hawaiian Guitar Modern Mandolin 1 I Violin Elementary Practical 

I 
Pla no Accordion Harmony Finger Control 1 

Hnve You 
1 Name .... •• ...•••.•...••••••• Instrument? . . • . . I 
J Address • • • • . • . • . • • • • • • • • . • . • . • • . • • • • • • • • • • • • I 
J City •• •.• • • • • •••••• •••••••• • State. . . . . . . . . . . . I 
*--------··-·---------....1 Sat:e 2r.-Sticl; ('(JUJiun on l'cnnv J>ostcartl. 
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POCKET 

BELTS 

* * * * * SENSATIONAL VALUES 
FOR QUICK LIQUIDATION 

BANDOLEERS 

Arm y Bando
leers of heavy 
khaki. Used by 
hunters, boy 
s co u t s, etc. 
S lig-htly u sed 

MESS 
KITS 

Regulati on 
Army Mess 
Kits. Ideal 
for campers. 
boy scouts . 

Regular U. S. Gov't Issue 
canteens. Plastic screw 

---li!H top cap chained to body 
- Sli~thtly used. 

A117-~IETAL BODY 69 
Each. . . . . . . . . . . . C 

Of heavy 
canvas. Ad· 
j u stab le 
waist size. 
Each with 

5 p ockets meta l r ecoil fitting. 
H•·ancJ nt•w. Fine ror· hunt· 98C 
vrx . huy :-;,·outs. t:'tc. Al07 

but guaranteed serviceable. 
A129·11 49c 
POCKET. EA. 

eLC. Slightly used but 
guaranteed perfect. T\."o 
pieces. F old· 

~!:~.-~~~~~~~~~?~ 69c 
A109 Canteen Covers. New. E.n. 69c 
A119 ('anteen Covers. U,;ed . Ea. 35c 
A 120 Canteen Cups. t;Aed. Ea··h 25c 

lng handle. 69 
A· l16 Each. • . C 

BIG SHIPS BELLS BliTZ CAN 

U.S. Gov't BOLO KNIFE 
Extra heavy. For farm, home 
. ,.. j ungh: usc. Blade of gov't. 
formula cutlery steel. Walnut 
r·lvet.,ll llandlt!. 3 1,~ Inch hilt. 
1012 inch lrlade. You 'll find 
hundrt·tls of u ses for a Bo lo 
knift!, Blade will take and hold 
a ke<•n <'Uttln!r edge, Weight 
:! lhs. 

PUP TENTS 

Purchased from U. S. 
Maritime Comm. Measurea 
10 Inches high, 9:V4 inch 
flare. Big 6 Inch clapper. 
Weight lu lbs. Fine ror 
rarma. clubs, estute.a, etc. 
. ~II new $9 85 

Standard gov't. bllt~ 
cans. Gst'd arid scuffed 
but guaranteed leak 
proof. Measurf's 181/:~ x 
13t • x tlt.• lncht's. Weld· 
<'d. · aeami. Screw cap. 
Capacity 5 gal . A 
IPit'ndld bargain • 
A-s•2 a9 c EACH OSLY .. 

A·112 with $495 

Regulation Army Pup T en1 s 
of durable. brown canvas. 
t;sed. hut In good condl· 
lion. Fine for campers. 
outdoorsmen. boy scouts. 
etc. Grand Xmas &:1ft for 
children . &A 95 
A-1 T en t on Ill.-..• 

A·541, ONLY • 

PROF. TELEGRAPH KEY 
Purchased from the 
l{ov't. •' lncot design and 
construction. Base meas. 
ures 3x4o/.& Inches. Orl~t· 
lnal value $2.r,O. All part s 
of lnstrumcnt brass. 

CAY ALRY SPURS 
Genuine wishbone 
type cavalry spurs. 
Nickeled brass. 

Army Sheath . • . 

A-212 Leather $1 SO 
Sheath, extra • • • 

A-110 T ent. New $7.95 
A-101 Ropes. wooden poles 
and stakes for Mjustab!e. 98c 

At02, Pair 98C 
A 103 Spur st·raps 
per set or four SOc above. Per s et . ... $1.00 A147 -Each ... 

CATHODE RAY TUBE 
Purchased from U. S . 
(;ov't. for experiment· 
ers In electronics. ra-
dar. used 

for tut work. Guaranteed are 
standard !"o. 5BPI or 5BP4 with s<'reen. 
•::arh ruhe test,.d before shipment. number 
whPn nrdc•ring. Tube list on $ 00 
•·cqoeat. Each. exp. collect .... 

Brand new! For experiments In radio, eh·•·• ronlcs and other elect rica l ap
pan•tus. Ust•d In t<'lephone. amplifier 
and d e work. 98 
Diameter Inches. New C 

I------A-5~12-----
AMMUNIJION BOX 

I lne for stori ng valuahl cs, t•arry
lng lunches. etc. or heavy gauge 
l':2xllx~ iru·hcs. Fireproof. Hinged 
lid with folding handle. Olive 
drab linlsb. Us•·d. but ocrf<'ct. A 
splendid value. 25C 
A-525 l::ach ..... . 

MODEL 
CLAY 

Made In 
.,; n g I n n ri. 

Used by artists, designers. sculpto.rs. etc. tor 
modelling, In 1 l b. packages. 25C 
A105- lb. Each . .. ..... . ......• 

COMB. AIR PILLOW-LIFE BELT 

ru 
Every outdoorsnum . 
hiker , camper , boy 
scout , etc.. should 
have one. Made or air 
tight , waterproofed. 
r·ubherlzed khaki I 0 
x 4 0 Inches when de· 
flated . Swimmers . 

l>oatsmen. etc.. use them as lif e-bel t or 
heach r aft. Quickly Inflated or deflated. 
l'<>lcls rom partly for storage. Used . hut 
~uarantc.><>d pet·fect. 9 
A·127 Each . . ....... .. .... . 

MEDICAL STERILIZER 

RADIO 7 LB. RADIO PARTS ASSORTMENT 

HEAD· 
PHONES 

Extremely sensitive with 4000 
ohms resistance. Brand new and 
fully guaranteed. With moisture. 
proof cord and phone plug. A 
splendid value for the radio 
servll'eman and 
experimenter. $295 
A106- PAIR ...••. 

:"'olew ~UJwrsensltlve phones. 
A 108- Pair . . . . . . . . . . $5.95 

McCLELLAN SADDLE 

A "gold mine" for 
the radio service
man. Hundreds of 
valuable radio parts, 
Including rivets, 
soldering lugs. sock
ets, coils. resistors, 
trimming condens 
ers, including new 
radar and electron
ic parts. etc. 

A130R-7 LBS. 

$1.79 
27 LENSES, ALL NEW, PERFECT 

For experimental work In op-
Brandnew! tks. Consists o f 27 precision 
1\fcCiellan ground and polished prisms 
model sad. and lens elements In as- ~ 
dlea, Top sorted diameters and focal ~ 
gTade cow. l engths. Big variety. posl -
hlde with tlves, negatives. etc. Act ual 
hair gerth. value over SJOO.OO. 7 95 
fender and A519- 27 PIECES. • • • • • • • • • • • • • $ • 
1 2 In ch 
seat. Has 50 LENSES, SEMI-FINISHED 
straps for Lenses shnllar to above but not pol . 

blanket roll and blanked and formed ready for polishing 
knapsack. Buc k · pos itives. and p r isms In Crown and 
les. gun boot and Worth many times this low prlee. sabr e loops. A 
s p lendid value. A520- 50 LENSES. ONLY . .. .. .•.. 
A•145-Each r"".;.;....:.-------::---~ .... ------==----1 

$13-95 OFFICERS 
WATCH 

AVIATORS 
GOGGLES 

OXYGEN GAUGE 
Oxygen pressur e 
gauge. Callbrat .. tl 
0 to 2500 lbs. 
per sq. ln. pre"· 
sure. 2 1/4 lnrh 
dial. 3s ln<'h 
thr<?adecl shank. 

As::- 98 

COMPASS 
Brand 
go v 't an r· 
plua. Arrny
Nayy model. 

Single Jewel mountPd 
needle. Sl h ·er <'olorcd 
dial. A spl.-nclid \'alu<'. 

:;:.?.~ ... $3.35 

ORDER DIRECT FROM THIS AD 

U. S. Aviator 
goggles. Over
size desl1m 
with sponge 
rubber sho<:k 
Unlng. \.'urved 

lenaea, elaatle head band. Fine for in
duatrl.al uae. motor~ycllsts, etc . 
Hinged noae arch. Slightly uscd. 
guaranteed perfect. $5 95 
A·149 Pair. . . . . . . • 

SHIPS LANTERN 

Va lues g-alor e! Hundreds of hard-to-find items for home, shon 
and outdoors. Make remitt.,nres by money-order, hank draft 
o r personal check. Send 25o/o deposit on C.O.D. orders . No 
C.O.D. •s on o rders f or less than 155.00. Include s uftklent 
postage on part'el-post orders-any overage wi II IJe promptly 
refunded. All <IUOtations F .O.B. Chicago. l'S<'d items and 
mater ials a r e guaranteed serviC'<'able and as described. Your 
money back if not more than satisfied. 

Purchased from the Nayy. 
St.anda 221.'! Inches h lgh, 9~ 
Inches wide. Of heavy aht>et 
metal. Windproof .. entlla
tlon. Mounte on any wall. 
Burna oil-may be wlred for 
electricity. All new. 

~;~~.~ .. . $12-50 

Consists of n lc~t,htd fmrn t-r nnrJ ~tcrHizlng 
tray in htnJ:t•d nwtHI <:ct tu• Ji K x 1t:~x 2::..H 
lnc-h<'s. Rnrnf'r nwy hr n~Nl S<"Jlarately. 
Bright nlrkel !lnlsh. A II hrand 98C 
m•w. A125 ~.;wh . .. . ... . . 
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BIG ILLUSTRATED CATALOG FREE 

' 
Dept.PS12 

509 So. State St. 
CHICAGO 5, ILL. 

CAMERA TRIPOD 
Purchased from U.S. Gov't. F or 
cameras up to 5x7 Inch. F.xtPnrl~ 
to ll9 lnt·hes. folds to 23 ln<·ht·s. 
Has 51J2 Inch brassnud 
tended threading '-j;~l;1~i~~ 
sturdy desiJrn. Cl. 
Brand new. 
A-150 Each . . . . 

POPULAR SCIENCE 

Copynghled matena' 
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Classified Ads only SOc per word per insertion, payable in advance. Mini
mum ad 10 words. To be included in January issue copy should be in our 
office by December 1st. January issue on sale January 1st. 

POPULAR SCIENCE MONTHLY-351 FOURTH AVE.-NEW YORK CITY 10 

1 ADVERTISING 
ADVERTISE: 24 word&. lt9 newspapers, 

18.50. Lists Free. Advertl:tlina Bureau. 
4515-P Cottar;re Grove. Chicago 15. . 
ADVERTISING Placed everywhere lowest 

rates. Rellable ruidance on publlcations, 
expert assistance on ada without charge. 
Newspaper, ma~razine, ma11Jn1-1lst rate
book tree. Chicago Advertising Agency. 
20-MP West Jackson, Chicago 4. 
24 WORDS in 64 Weeklles $4.96. J. Darnell. 

730 Hays. Jackson , Tenn. 
SELL abroad. 50.000,000 prospects ! Adver

tising instructions $1.00. Tirekop, Box 
K- 12, Madeira. Ohio. 
33 WORDS 10,000 readers $1.00 magazine 

lOc. Renick. Holland. N. Y. 
INCH Display ·Advertisement Fifty Maga

zines. Year $24. Wood's Popular Services. 
Atlantic City, N. J . 
20 WORDS $2.60. Circulation 234.000. 

Gooddall. 37 Gardner, Vallejo, Callt. 

W ADVICE 
DRUNKENNESS Is a disease Which re-

sponds to treatment. Medical sklll plus 
human sympathy prove succe11ful with 
liquor and drug caaea. 80 years experience. 
Write for free booklet. P . S . Nelson. The 
Keeley Institute. DWight. Ill. 
MAILORDER Business. Ready to operate. 

Includes everything needed tor Begin
ners. Instructions. Circulars, Supplles: 
Books, Photos. Cards. $1.00. Defiance. 
Lefferts. Box 121. Brooklyn 25. N. Y. 
NERVOUS? Bashful? Fears? Free. encour

aging infor~atlon. John Englund, Iron
wood. Michigan. 
AMAZING Earnings. Sell Original Paint-

ing Reproductions. 25c, 15-$1.00. Book
let: How To Make Liquors and Cook With, 
25c 2()-$1.00. Defiance, Lefferts Box 121, 
Brooklyn 25. N. Y. 
PLANNING your future? Avoid costly time-

wasting mistakes. Engineer of wide ex
perience wlll analyze your prospects ln the 
crafts. profellions. or busine~~ for only 
$3.50. State your preference and quallfica
tlons or write for free appllcatlon form. 
Employment Advisory Service, Box 1504, 
Washington 13. D. C. 
! AGENTS WANTED 

SCHOOL Seniors-Sell classmates Ameri-
ca's most beautiful. distinctive Gradua

tion Name Cards. Positively highest com
mission. Largest selection. Lowest prices. 
Free cards and sample kit. Printcraft, 
1423 E. Elm St .. Scranton 5, Pa. 

EXCELLENT Sideline tor Printing Sales-
men. Decalcomania Name Plates in small 

quantities. Also. make money applying 
Initlals on Automobiles. Free Samples. 
"Ralco". X-184. Boston U8) . Mass. 
GOOD Paying Bustne11 Sllvering mirrors, 

plating autoparts, reftectors. bicycles, 
bathroom fixtures, etc .. by late method. No 
tanka or shop required. outftt furnished. 
Pree Booklet. Gunmetal Co .. Ave. G. De
catur. IlUnoia. 
LICK After-war layoffs; Start own busi

ness; home. omce. Booklet describing 
"Collection ot 127 Tested Plans" free. Elite 
Co .. 214A Grand St .. New York. 

DECEMBER, 191,5 

FREE Water and our concentrates mu:ea 
ftavors, lotions, shampoos. 72 products. 

labels, bottles furnished. Qualco. F-20030 
Russell. Detroit. 
FREE! Latest issue Opportunity Magazine. 

Salesman's Guide. Inspiring, construc
tive. Shows how to earn money selling for 
others or in your own business. Hundred& 
postwar opportunities. Send name and de
scribe what you have sold or are selllng. 
Illustrated copy sent Free. Opportunity 
Magazine. 620 N. Michigan, Dept. 18, Chi
cago 11, Ill. 
LARGE Distributor Seeks Agents tor 

nearly 200 Bible and Book Items. includ
ing war history books reta1llng $1.00-
$18.00. Splendid profits! 25c brings big 
catalog, complete details! Royalty, Box 
7 48-J. Pa11alc. N. J . 
EARN $5-$15 day with Veteran's beautiful 

Service Memento's. Sample 25c. Starllte, 
2704. Geneva. Ohio. 
GOLD Lacquered Window Sign Letters. 

New Foils-Styles-Absolutely Beautiful. 
Free Samples. Atlas, 7941 Halsted. 
Chicago. 
BIG profits taking subscriptions for all 

magazines. Agents' Confidential Catalog 
Ustlng over 2500 periodicals and complete 
starting supplies Free. Pines Subscription 
Agency. Flushing. New York. 
$1 STARTS you in business. Sell DeLuxe 

five fold ties. 100% wool interlining. 
Costs you only $7 per dozen. you make $5 
dozen. Send $1.00 for special introductory 
offer two five fold ties. Catalog complete 
line Free. Philip's Neckwear. 20 West 
22nd St., Dept. K-44, New York 10. 
SELL "Petite Picture Notes." Something 

really different in greetlnA' card&. Sample 
free. Dunbar Cards. New Brunswick 21, 
N. J. 

SCHOOL Seniors! A postal will bring you 
our Kwick-Sell Cardalog of graduation 

name cards. Hot sell1ng everywhere! Big 
Profits! Hurry! Craftcards. Box 235 (M). 
Pittsburgh 30. Pa. 
LOOK Here! Wanted- Men and Women to 

start in business on our capital. Sell 
some 200 farm-home Products. Thousands 
our Dealers now make quick sales. blg 
profits. For particulars write, Rawleigh 
Co., Dept. L-192-PSC. Freeport. Ill. 
RAZOR Blades thousand 15.75. Dolls dozen 

$12.00. Pencils gross $1.95. 1728 Bobby 
Hairpins $3.60. Send payment. Catalogs 
free. Mllls Sales Co. , 901 Broadway. New 
York 3. 
JUST Out! History of World War II. Huge 

volume. Popular price. Authentic text. 
Official Photographs. Big profits. Riverside 
Book Co . . Iowa Falls. Iowa. 
WOULD you Uke to make up to $75 weekly 

commission? Then write Schutt Co., 243 
E. Ohio St.. Indianapolis 4. Ind. 
EVERY motorist needs our products. Tre

mendous profits. Kay Co .• Stimson Bldg., 
Los Angeles 13, Callf. 
NOW you enjoy Double Profits selling Rug-

kleen and Mothtex concentrates to homes, 
hotels, rooming houses. etc. Send for New 
complete offer. Tremendous profits. Year 
round repeat business. Products used daily 
in everv home. Russell-Johnson Co., 
Clarksfield. Minn. 

MILLIONS Sold Monthly, fastest selllng 
novelty. Generous trial order $1.00. Dl~e 

brings samples. wholesale prices. Here s 
another. Every car owner a prospect. Re
tails for $1.50, costs 39c. Sample, exclusive 
territory offer 25c. Barkley Co .. Dryden 5, 
Va. 
$3 FIRE Extinguisher sells wholesale or di

rect. Fire-Killer. 97 Franklln, Syracuse. 
New York. 
EVER-KLEER Prevents Frost, Rain, Steam 

on Windshields and home windows. WllJ 
not wash, Wear or Rub Off. Send $1. 
sample 25c. Agents write M. Winn Co .• 
Box 408. Jackson. Michigan. 
BLACKLITES, Fluorescent Lacquers. Inks, 

Dyes. Send tor Catalogs. Keese En
gineering co .• Santa Monica Blvd .. Holly
wood 48, Calif. 
SILVER Plating Liquid. Simply Rub-On 

with a cloth. Cleans. SUverplates, Pol
ishes. one rubbing. Puts on genuine 1000 
Fine silverplate. Renews silverplated ware 
like new. Silver-plates onto brass. copper, 
bronze. etc. Lasting ftnish. won't come 
off. Sales representatives wanted. Details 
free. NuProcess Products. Dept. 198. 
Aurora. Ill. 
SENSATIONAL Seller. Excellent proftts. 

Free literature. Readers' Service. 646 
Peoples Bldg .. Charleston. S . C. 
DISTRIBUTORS. Salesmen, Veterans. Sell 

"Changeceiver". Ellminates picking up 
change. Large-Profits, Sells Self. Plastic. 
Write H & H Products. Box 490, Arkansas 
City. Kansas. 
CLEVER Comic Xmas Folders. Samples 

25c Greenacre 226~fz W. Main, Spring
field, Ohio. 
BUILD Year Round Lifetime Business. sell 

everyday necessities to stores. institu
tions. Industrial plants. homes. etc. Easy 
repeats. Excellent profits. Great coopera
tion. Become territory distributor. Investi
gate. Lytle Supply Co .. Ave. 12, Fredericks
burg, Ohio. 
25 WAYS to make money with Luminous 

Paint (Shines in Dark). Rush only 25c 
tor profitable folio and Luminous Sample. 
Address. Lite-Saver, 97B. Saybrook, Conn. 
WHOLESALE: Razor Blades. Laces. Excel-

lo, Texide. Sllvertex and others. Write 
for prices and information. National Sales 
company. Dept. 114. 1319 Stone Street, 
Flint 4. Mich. 
200 MONEY Making Ideas. Plans, Schemes, 

Rare formulas. Exposed Secrets. Par
ticulars Free. Formico Co., Box 572, Day
ton. Ohio. 
SALESMEN will be cleaning up $10.00 to 

$50.00 per day selllng our fans in 1946. 
Write Universal Fan Co .. Peru. Indiana. 
Dept. 1. 
AGENTS sell girlie photos 20 different sets. 

Sample set only $1.00. plus free follow 
up. Merit Photo Co .• (Dept. P.). Box 21. 
Sta. A. N.Y. 12. N.Y. 
LUMINOUS pictures that glow ln the dark. 

Large manufacturer wants factory rep
resentatives; wonderful new Item; fast 
seller; free sample. Madison Mllls. 303 
Fourth Ave., N.Y.C. 
POWERFUL Mile Stretcher! 

mileage! Increases power! 
Bank-Accounts! Tremendous 
Thermopower. Peoria 4, Ill. 

Increases 
Increases 

Profits! 
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25c Will bring you hundreds o{ propositions 

!rom firms who want agents. Tired of 
answering ads? Then t ry our way! Agents 
Employment Bureau. 561 N. W. 64 St., 
Miami. Fla. 
3 AUt CONDITJONINO 
TROUBLED with down draft? Or water 

entering your chimney or ventilator? 
Write for Chimney Umbrella, 1014 Wash
ington St. . Hoboken. N. J. 
CONVERSION gas burners. blowers, ex

haust fans. 0. A. Moore Equipment Co., 
Lincoln 6. Nebraska. - - · . 
5 ANTIQUES, REI,ICS, INDIAN 

GOODS 
SWORDS. rapiers. daggers, pistols. armor: 

illustrated catalog. 25c. Robert Abels. 
860• :1 Lexington Ave .. N.Y. 
440 ANTIQUE Firearms;-4,000 Bargains: 

-coins. Indian Relics, Cartridges. Min
erals, Rifles, Fossils, Flintlocks, Swords. 
Catalog with photograph 25c. Helke. 
Wenona. Ill. 
GUNS, Minerals, relics Antiques list lOc. 

Guy Saulsbury. Spicer. Minn. 
10 FINE Indian Arrowheads, $1.00. Cata

log. Geo. Holder, Glenwood. Ark. 
CUBAN Curio Send 25c. M. Rodriguez. 

Box 2497. Havana. Cuba. 
20 ANCIENT Ind.ian Arrowheads $1.00. 4 

tiny perfect bird arrowheads $1.00. List 
Free. Lear's, Box 569. Galveston, Texas. 
ANTIQUE firearms. swords. daggers. pow

der-horns. Lists free. Nagy, 8-X South 
18th. Philadelphia 3. Pa. 
RR ARCH SUPPORTS 
BIG Profits Manufacture custom arch sup

ports. Julls Corssen. 2638 Geyer, St. 
Louis 4. Mo. 
DD ASTROLOGY 
FREE! 3 Questions Answered With Solar 

Horoscope. Send birthdate 25c. Professor 
Goll1day. L-1514 Long, Columbus. Ohio. 
6 AUTHORS SERVICE 
NEW writers needed to re-write Ideas in 

newspapers. magazines, and boob. 
Splendid opportunity to "break into" fasci
nating writing field. May bring you UD to 
$5.00 per hour spare time. Experience un-· 
necessary. Write today for Free details. 
No obligation. Postcard wUJ do. Comfort 
Writer's Service, 210-R South Seventh St. 
2. St. Louis. Mo. 
I Want New Writers to cash hundreds of 

checks for $1 to $100. offered each month. 
The easiest way to write for pa.y. No pre
vious experience necessary. Send for Free 
details. No obligation. Saunders M. Cum
mings, Box 609-S, Colorado Springs, Colo. 
IMMEDIATE Income For Writers. My plan 

reveals how. Sell short personalized 
stories, waiting market. prompt remit
tance. Make me prove it. you'll be pleas
antly surprised. S. Snyder. Box 4907-W, 
Philadelphia 19. Pa. 
WRITE stories that sell: 21 lessons $1. 

Muldonado. Box 51. Sunland, CaUf. 
7 A UTOlfOBILES 
SEE our ad under motorcycles for midget 

car and motot·scooter bargains. Midget 
Motors Directory. Athens. Ohio. 
AUTOMOBILE Racing Book. Fifth Edition 

-Revised. Tells bow to build dirt track 
bodies. frames, engines. Records. super
chargers, rules. formula. plans. stock con
versions. roadster racing, fast Fords. 11.00 
postpaid; $1.15 C.O.D. Ray Kuns. Depart
ment 27f. Madisonville. Cincinnati. Ohio. 
CUSTOMIZE your automobile. Illustrated 

new restyling ideas. instructions, spe
cific model changes by simple methods, 11. 
Speedwheel. Box 723-C. Arcadia. California. 
STEAM Car Scrapbook. Compiled by Floyd 

Clymer. Historical. authentic, amusing. 
Ads, photos, descriptions 250 early steam 
cars. with fascinating story by one-time 
world's youngest auto dealer. Postpaid 
$2.00. DeLuxe Cloth-bound SJ.OO. Clymer, 
2125 W. P lco, Los Angeles 6, Calif. 
JET Impulsion now for automobiles. Rush 

name for free literature. Wayne Engi
neering. Greenvme. Ohio. 
MASTER ignition power booster; mileage; 

pep; easier starting. $3.00. Master Co., 
1702 E. Geneva. Milwaukee 11. Wisconsin. 
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GARAGE doors. all types. controlled from 
Dashboard. Complete ''Build Yourself" 

Plans $1.00, refundable. Free Particulars. 
Kaytor Laboratories. Lynwood, California. 
BUILD Midget Racer from castoff parts! 

Plans, specifications, construction Infor
mation, $1.00. Motor Supply, Box 1682-CS, 
Toledo. Ohio. 
INTERESTING. Educational. Illustrated 

English "Motor" magazine on foreign 
automobiles. 50c postpaid. Clymer. 2125 W. 
Pico. Los Angeles 6, Calif. 
WHIRLGAS Turbinator, $3 carburetor 

amplifier. guarantees Increased mileage 
and power by proven tests of universities. 
Users report savings high as 40%. Wrench 
installs 15 minutes. Give auto make, year. 
John Hanley, 5719 Loraine, Detroit 8, 
Mich. 
1946 IGNITION Supercharger $5.50. Fast 

starting, Pep, Mileage. EO Mfg. Co., 
355B E. 149 St .. New York. 
FLOYD Clymer's popular motor books! 

Mercedes-Benz Book Just out. Describes 
G rand Prix racing, 100 illustrations. photos 
world's fastest cars. drivers $2.00, cloth
bound $3.00. Power and Speed, 200 
Illustrations. world's most famous racing 
book $2.50. Ab Jenkins {world's dis
tance record holder) book "Speed on Salt" 
$1.50. cloth-bound $2.50. Saga Roar
ing Road, historical book early day Ameri-
can automobile racing $2.50. Speed 
"How to Obta in It" $1.50. Motor-
cycllng Manual. wonderful book. dozens 
motorcycles described, illustrated, $2.00. 
(See our ad under Motorcycles). · Mo
torcycles ''How to Manage Them" $2.00. 

English Motorcycle Service Manual, 
all about servicing various foreign motor
cycles $1.50. Motor History of America 
"World's Wonder Book of Automotive In
dust ry". all about Ford. Chrysler, Durant. 
Willys. Olds. Buick. others. 416 pages. lists 
1600 different makes American automobiles 
$3.00, cloth-bound $4.00. Floyd Clymer's 
Historical "Motor Scrapbooks" the 
book Time Magazine called a "must" . . . 
specificaf..ions, illustrations, photographs 
hundreds ea.rly automobiles and motor
cycles ... No. 1 and No. 2 now ready. en
tirely different. $1.50 each, cloth-bound 
$2.50 each. Clymer's Steam Auto
mobile Scrapbook ... Historical, mustrated 
review. early and late Steam Cars $2.00, 
cloth-bound $3.00. Modem Steam Car. 
different book $2.00. All books post-
paid. Send overseas without request. We 
pay postage. guaranteed delivery. Send 
dime for America's most complete Motor
book catalog. Clymer. 2125 W. Ptco. Los 
Angeles 6, CaUf. (See our ads under 
Motorcycles) . 
8 AUTO SUPPI~IES & EQUIPi\IENT 
OVERHAUL car truck. tractor motor while 

you drive. Nu-Power. 3837 N. 19th, Phila
delphia. Pa. 
HAVING Car Trouble? New, Used, guaran. 

teed auto. truck parts save money. Trans
mission specialists. Describe needs: imme
diate reply. Victory. 2930~~ No. Western. 
Chicago 18. 
CONVERT your auto. tractor or marine en-

gine to burn diesel or stove oll. Proven 
factory method. DU!erent and better. Costs 
nothing to investigate. Write for free cir
cular No. 3. Barrington Co. 222-224 S. W. 
Stark St .. Portland 4. Ore1011. 
ANTI-FREEZE, Noncorrosive. Inexpensive, 

manufacture yourself. Detalls for stamp. 
Betke. Box 699, Borger. Texas. 
GASLESS Gas: Quickly. Easily. Compound 

Formula 25c. Duffy, J47. Covington. Ky. 
OIL Pumping Motors-Brought Back to 

Normal without Ring Job. Write for 
Particulars. Joe Mullner. Box 3102, I, St. 
Paul, Minn. 
CARBURETOR repair kits for most popu

lar cars and tractors. Free lists. Carbu
retor Service. 600 LaPrairie, Ferndale, 
Mich. 
STAY Clear keeps windshields free of Fog 

or Steam. Drive with windows closed In 
Rain or Snow. Send 25c. M. Pankwith, 278 
Milesquare. Yonkers 2. N. Y. 
GIVE Your Car New Life; install new 

Spark Plug Wires. Complete Set $1 .00 
postpaid. S tate make of car and model. 
Hayden Auto Supply Co., 1505 Hayden 
Ave. , E. Cleveland 12. Ohio. 

DIESEL Conversion Unit Burns Fuel-oil. 
simple installation. Buckley Co., Taun-

ton. Mass. · 
1000 MOTORISTS Needed to make gas sav-

ing test. Up to 30% savings. For trial test 
offer write Vacu-matic Carburetor Co., 
7617-1261 W. State St .. Wauwatosa, Wis. 
NEW miracle motor fuel cuts driving and 

engine repair cost in half! Made by all 
major oil companies. Usually half price of 
gasoline! Will not form carbon. dilute oil. 
1946 trucks coming equipped to utilize this 
fuel! Practically unknown, tremendous op
portunities exist now! Hand book contain
ing complete copyrighted Information one 
dollar, or order C.O.D. Money back guar
antee! Alberts. Box 492. Alhambra, Calif. 
10 .~ VI.~TION 

HUNDREDS of War-Bargain airplanes and 
gliders. some probably located near you. 

Send 25c ( 35c by first class mail) for com
plete Directory. Used Aircraft Directory. 
Athens. Ohio. 
JET Propulsion Experiments. New principle 

to drive boats. bicycles. model heliocop
ters. Circular on plans. Rush name. Hous
ton Maupin, T ipp City 54, Ohio. 
BUILD and fly your own motorcycle pow-

ered monoplane at home. Easy to build, 
short run takeoffs, sweet plane to fly. 
Tested plans. guaranteed. $1.00. Order 
Today, Now. Aerotech. Dept. 60. Dear
born. Mich. 
PROPELLERB-All types. sizes, including 

3 blade-Fast delivery. Lists free. Air
cool motor diagrams SOc. Standard Aero
craft, Ft. Worth. Texas. 
TAYLORCRAFTS, Falrchilds & Many 

Other Used Aeroplanes Sold Direct For 
Lowest Prices. Send 25c for Latest List
Ings. Advanced Aircraft Service. P .0. Box 
3197. Savannah. Georgia. 
YOUR private. commercial or Instructor li-

cense quickly and at Jess cost. Part cost 
may be earned while flying. Ideal flying 
conditions. Write for deal. Gottschalk 
Schools ot Aeronautics. Adrian. Michigan. 
BUSHEL Basket Aircraft Radio & Elec-

trical Items! $4.95. Aero Instrument. 8232 
Travelalr. Houston. Texas. 
CRASH Damaged Warplane Instruments, 

50c. Our selection. Minimum order $1.50, 
fob. Aero Instrument. 8232 Travelalr. 
Houston, Texas. 
LUSCOMBE $65, Cub $300. New catalog, 

25c, llsts thousands of sensational bar
gains In airplanes, motors. parts, para
chutes. supplies. Aviation "Business Op.. 
portunlty" section Included free! National. 
Box 1682-CS. Toledo, Ohio. 
AIRCRAFT Altimeters 8000 meters $1.95. 

Pitch and Bank Indicators electrically 
Illuminated $2.95. Bosch hand cranking 
magnetos worth $50.00 sacrificed $4.95. 
Liquid Rubber 60% Latex. mends every
thing In rubber. 3 cans $1.00. 6-8 Volt DC 
airplane generators, worth $75.00 sacrificed 
$2.95. Air Transport Co., Mineola. N. Y. 
PROPELLERS for airplanes, Ice-snow 

sleds. air boats. etc. Literature 5c. Banks 
Propellers. R.F.D. 7. Ft. Worth. Texas. 
Q BABV CHICKS 
CHICKS for brollers or layers. Pure breeds, 

Crossbreeds. Write for prices. folder. 
Amstutz Hatcheries. Box 300. Orrv1lle. Ohio. 
11 BATTERIES, GENERATORS, 

, ETC. 
150 AMPERE generator for welding $47.50. 

Extra flexible cable, 10 ft. Lengths $2. 75. 
Other bargains. Butler Electric Co., 1885 
Milwaukee. Chicago 47. 
EDISON Batteries. Light. Power Fifteen 

Year Life. Unconditionally Guaranteed. 
Complete Lighting Plants. Free Literature. 
See-Jay Co., 319 Yonkers Ave. , Yonkers. 
N. Y. 
12 BLUE PRINTS & PLANS 
NEW high speed boat hull. higher speed, 

Jess power. simply constructed. P lans 
$5.00. M. J. Brophy, 3772 W. 38th Ave .• 
Vancouver. B. C. 
PLASTIC Molding Machine. Build the Best 

Yourself. A Fascinating IneXpensive 
Hobby. Parts and Plans available for In
formation. C. R. Kiley, 4318 Oak St., 
Bellwood. J;J . 

POPULAR SOIENOE 

Copyrighted material 
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U BOATS, OUTBOARD ~IOTORS, 
ETC. 

l<'ULL size, cut to shape boat patterns. 
blueprints. n2-38 feet. Illustrated 

"Bu.ild a Boat" catalog, lOc (coin). "How 
to Bu.ild Boats" book, $1.00. Cleveland 
Boat Blueprint Co., Dept. A-77, Cleveland, 
Ohio. 
MARINE Power-Easily convert any Ford 

motor (domestic and foreign) with Osco 
pans and kits. Complete catalog 25c 
<coin). Osco Motors Corp., 2020 E. Orleans 
St .• Philadelphia, Pa. 
BUILD Your Own Boat. New easy way at 

half cost. Blueprints. list of materials 
and instructions for 12' rowboat $1, for 16' 
inboard motor boat $4, postpaid. J. Bore
land, Dept. M-250 W. 57 S t .. New York 
19, N. Y. 
14 BODY-BUll.DING COURSES 
BAR-BELLS, Dumbbells. Exercise equip

ment, Courses, Special otreral Free book
let. Good Barbell Co.. 3261-PS Watson, 
St. Louis 9. Missouri. 
SUPERSIZE. Superstrength, Etcetera, 25c. 

Superior, 186 Rutledge S t., Brooklyn 11. 
N. Y. 
LEARN Handbalancing Quickly! Write. 

Power, 923 W. Vine, ' Kalamazoo, Mich. 
15 BOOKS, PERIODICALS 
EDUC~TIONAL Books sold cheaply or rented 

tor small fee. Books bought. Money back 
guarantee. 4,000 Bargains. Catalog Free. 
(Courses Bought). Lee Mountain. Pisgah. 
Alabama. 
"BOOKALOG Free Books, Opportunities. 

Enclose stamp. Golden, 5698S12 Oak
grove, Oakland 9, California. 
RARE. Out-of-Print Books located. Book

finders. 1210 N. 11th Ter .• Birmingham. 
Ala. 
PROOF of Earth's Concavity. 225 pages, 

$1. Theocracy, Al720 Hough, Ft. Meyer. 
Florida. 
ADULT Books. Sample and catalog 10c. 

Alstone. 310 Lunenburg. Mass. 
BOOK Bargains. Illustrated catalogs free. 

Rialto. 349-A Sackett. Brooklyn, N. Y. 
100,000 POST-WAR Jobs abroad-South 

America. China. India. Burma. Japan, 
Russia. Malaya. How and where to apply 
now. Post-war tJ. S. participation in world 
reccnstruction and trade demands thou
sands of American-trained mechanics. 
salesmen. technicians. engineers. foremen. 
laborers and business representatives
every trade needed. Our 15.000-word copy
righted forecast-compiled from business. 
prof~ional and government sources-lists 
over 200 big 0. s . firms with foreign inter
ests. gives Job information. salary brack
ets. contract tips, application letters. pass
port information. climatic conditions. etc. 
- vital !acts tor your Immediate applica
tion, $1.00. Return tor refund in 7 daYs U 
not satisfied. PacUic Industrial Research 
Bureau. 202-D Studio Bulld!nr. Portland 
5, Oregon. 
FREE Booklet-The Truth About Jesus. 

John c. Meek- P .0. Box 512-Baltimore 
3. Md. 
MAGAZINES (back dated)-!oreign, do-

mestic, a rts. Books. booklets. subscrip
tions, pin-ups, etc. Catalog lOc. (re
funded). Cicerone's, 863 First Ave .. New 
York 17. New Yorll:, 
SEND 25c for Stereopix Navigation book. 

Addison-Wesley, Cambridge 42. Mass. 
ANY book on Architecture. Art. Craft. sup

plied. Catalog, stamp. Artcraft, Box 
6827 . Baltimore 4. Md. 
FOR in prophecy, Dime. "Pre-Dix-It" 

Monthly. Free copy. Nichols. Box 85, 
Waltham 54. Mass. 
BOOKS. Pictures. List Free. Sample As

sortment $1. Nu-Art. 436 N. Y. Ave .• 
Brooklyn 25. N. Y. 
TRADE Magazines-Business. "l,ocat!onal. 

Diversion. Current single copies. Over 
200 fields. Free price-list. Commercial En
graving Publishing Co.. 34S N. Ritter. 
Indianapolls 1. Indiana. 
BIG Profits Taking Subscriptions for all 

magazines. Agents' Confidential Catalog 
listing over 2500 periodicals and complete 
starting supplies F1·ee. Pines Subscription 
Agency, Flushing. New York. 

DECEMBER, 191,5 

BOOKS, (out-of-print. new. used) quickly 
supplied, many 35c bargains. Catalogue. 

Mid-West Book Service, 18870 Marx Ave .• 
Detroit 3. Michigan. 
" A RATIONAL View of Lite"- $1. Ben

jamin Seibert. Urbana. Ohio. 
BUILD Your Own Fortune! The rules of 

fortune building are infallible and have 
been followed by successful men and wom
en ever since the days of ancient Babylon. 
These rules were not taught to you in 
school, nor taught to you in college. Build
ing a fortune is explained fully in the 
book, "If l t 's Wealth You Desire". Send 
$1.00 for a Postpaid copy, w. L. Bedard. 
3420 Montclair, Detroit 14, Michigan. 
OZARK Magazine , Lonsdale. Arkansas. 

For homeseekers. sportsmen, folklorists. 
Year. Sl.OO. 
BACK number magazines reasonable. 

Reedmor. 841 Intervale Ave .. New York. 
N. Y. 
ADULT Books. Catalog and sample 10c. 

Oudeman. Box 1840, Cleveland 6, Ohio. 
FREE-Catalog-New Books. Happiness 

Books. PSM 41 Union Square. New York 
3. N. Y. 
ATOMIC Energy!! Unique. Elementary, 

Part ly Mathematical. New Field Theory! 
Write J. P . Kayne, P 517, 4518 Clarendon, 
Chicago 40, Ill. 
MONEY and Hobbies. "Seven Cures for a 

Lean Purse" $1.00 each. Helen White, 
Route 3, Middletown, New York. 
FREE Membership in our Technical Book 

Club: Current literature. guiding advice 
on all your book problems. premiums. No 
obligation. All books: technical. chemistry, 
homecraft, farming etc. Free literature. 
specify subject. Modern Technical Book 
Co., Dept. 3MS, 55 W. 42nd St. , New 
York 18. 
PILOTS, Mechanics-complete, illustrated 

Altimeter Handbook. Includes use. in
stallation. servicing, setting, testing etc .. 
35c cash. Stenzel, 341 Tanner, Rantoul, Ill. 
"BATTLE of Armageddon". Coming Revo-

lution in America as revealed in prophe
cy. $1.00. Wllliam-Frederlck Press. 313 W. 
35, N. Y.C. 1. 
READ and Give Books. List Free. G. De 

Ruiter. ol Hudson Drive. Wilmington, N. 
Carolina. 
BACK-Dated Magazines suppJted quickly. 

Send Wants. List free. Arkell's, 1071 N. 
Western. Los Angeles 27. Calif. 
SARONG Girl- A full color handpainted 

picture of a shapely sarong girl suitable 
for framing. Send $2 cash or M.O. to 
George Tracy, 5142 7th Ave .. Los Angeles. 
Calif. 
" WHOLESALE Catalog" . Directory JOe. 

Hundred's of Thousands Articles. Staf
ford. Sunn:vside-S. Indianapolis 44, Ind. 
POST Card Collectors! Over 100,000 inter

esting Post ·Cards . Some over 50 years 
old. 50 all different subjects. $1.00 prepaid. 
Erix Shop, 59l-12th St ... Oakland 7, Calif. 
POKER since reading Jacoby's 

poker, I've won consistently, 
same. Postpaid $1.50. Pvt. Burn 
209 Columbus Ave . . N.Y.C. 23. 

book on 
Do the 

E. Klay, 

AMAZE with supermemory ! Facts. figures . 
names stick like burrs. Write Bll. Thor 

Books. Box 1210. Chicago. 
WHAT Every Mason wants. We have Ma-

sonic books for Blue Lodge. Chapter. 
Commandery Scottish Rite and Shrine. 
Our rituals are used the world over. Send 
for our free catalog of books and rituals 
for Masons, Odd Fellows. Knights of Co
lumbus. etc. Ezra A. Cook, Publisher. Inc .• 
P .O. Box 796-RD. Chicago 90. Ill. 
BE A Commercial Fisherman: Cash in on 

big postwar markets. Fishermen's Hand
book tells how. where to rent and buy 
boats; how to make fishing gear for crab, 
salmon, bottom fish . shark. etc.; every 
phase of Pacific fishery thoroughly covered; 
photos. diagrams. charts. soundings; tells 
where and when to fish for most profit. 
what ports pay best; short cuts in working 
oractice. Write today for Illustrated folder. 
Deep Sea News. Eureka. Calif. 
ILLUSTRATED Comics. Large Assortment 

$1.00. Nelson. Sunnyside-PS. Indian
apolis. Indiana. 

SELECTED Adult "Books that are ditrer
ent" a nd photo novelties. Stamp Brings 

catalog. Chelsea, P.O. Box 1209. Winston
Salem . N. C. 
16 BUILD IT YOURSELF 
BUILD concrete block machine. Easy, in

expensive. Sell blocks. build home. ga
rage, barn at low cost. Free Details. Horne, 
206 W. Wilder. Tampa, Fla. 
BUILD Tractors from Second han4 auto

mobiles. Convert horse drawn farm 
equipment into tractor hook-up. Nolan's 
Garage, East Wareham. Mass. 
INEXPERIENCED? Build your home your-

self. Your labor saves up to 60 '"<- . Valua
ble circular for beginners 25c. William 
Jackson. A.B .• 1713 Howard, Port Huron. 
Michigan. 
INSTRUCTIONS to make your spring 

driven a larm clock operate electrical ap
pliances when alarm sounds. Ideal for deaf. 
Illustrated booklet SOc. Clayton. Box 599, 
Chester. Penna. 
LUCITE: 4 p lans Sl.OO. 10-$2.00. Cost 15c 

to construct. Wholesales $1.50-proven 
sellers. Modern Design, 148 Winthrop St .• 
Brooklyn. 
ELECTRO-Matic furnace for home or 

office. Convert now. Blue print and in
structions how to build $1.00. Electro
Matic, Box 734, Port land 7, Oregon. 
LIQUID Marble-Colorful. glazed! Mold, 

brush, spray! Composition floors . Rubber
lastic molds. Particulars free. Marbleizing 
Service. Edwardsville. Ill. 
17 BUSil\'ESS OPPORTU:l!lo'"ITIES 
BABY Shoes Preserved. Complete Instruc

tions. Exclusive Rights. M. E. Watson. 
Bellfontaine. Ohio. 
COLOROLAZED Concrete Pottery made 

without molds. New, low cost. patented 
method. Cemetery products. novelt!ea. tiles. 
floors. etc. Basement Jeaksealing. Other 
money-making projects. Booklet. details 
free. Men only. National Potteries. Fergus 
Falls. Minnesota. · 
GOOD Paymg Bustneas Sllvering mirrors. 

p lating autoparts. reflectors. bicycles. 
bathroom fixtures. etc.. by late method. 
No tanks or shop required. outfit furnished. 
Free Booklet. Gunmetal Co .• Ave. E. De
catur. Illinois. 
MAIL Order Business course· showe you 

bow to make money. spare or fulltlme. 
Teaches professional mall order technique 
-not penny-snatcblnr ecbemea. New Suc
cess-Catalog Freel Write-Nelson Com
pany. DP.pt. 4-01. Oblcago 4. 
RECAST old batteries into new. Lates~ 

achievements. Battery Laboratories. 
Minneapolis. 
START Home business making statuary. 

plaques. art goods. pottery, garden furni
ture. artificial marble flooring, liquid 
marble. Make flexible molds yourself. 
Amazing profits . Folder free . Creative 
Publishers. Box 236-M. Winnetka. Ill. 
$25. Weekly working two hours dally, No 

canvassing. No Manufacturing. Lycke. 
Box 2471. Cleveland 12. Ohio. 
EARN substantial income at home by mail. 

Many new. small capital propositions 
now open to beginners. Guaranteed In
st ructions furnished. Literature free. Al
bert Wilcox. PS2I. Nicholls. Georgia. 
HOW To make shell jewelry. Here is the 

only complete course of home instructions 
for making tropical jewelry. Gives complete 
inst ructions and beautiful photographs for 
making 33 different styles of sea shell and 
fish scale earrings. brooches, pins, sprays 
and hair ornaments. Includes dyeing, pearl
lzlng, lacquering. goldlng and luminous 
methods. Also. wholesale prices for all 
materials required. $1.00 per copy postpaid. 
House of Gifts. Box 4550-MI. Coral Gables, 
Florida. 
SELL by Mall with Elfco Ready Made Cir

cular Service! Large Profits! Catalog 
Free! Elfco. 434 N. Wells. Chicago 10. 
"FLEXIBLE" Rubber Mould Compound 

$7.50 gallon. Winters Co .• 9280 Yellow
stone. Detroit 4. Mich. 
IF you' d like to make $5.000 annually or 

better. in an easily learned office business 
of your own. send for free details immedi
ately. G. H. Cole. Pres ., Syracuse 2. N.Y. 
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SCIENCE OPP01lTVNITIE6 
LIQUID Marble; snow-white. multi-col-

ored. Glazed. Unglazed. Composition 
Flooring. Lifetime wear. Any color. No 
priorities. Flexible molds. Plaster casting. 
Get into the big money now. Full infor· 
mation given free. Wrlte--Compo-Tex. 
Box 786-F. St. Louis. Mo. 
MOLD-MAKING. Plaster casting. Money

making Business. Literature Free. 
Kemtlo. Park Ridge. Illinois. 
lOc BRINGS you baskets of mail. Catalogs, 

magazines. money making Ideas, samples. 
Gardenville Publishers. Gardenville 10, 
N. Y. 
MECHANICALLY Inclined Men-Own and 

operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how. Welding, Refrigeration. Motor re
pair. How to get business. etc., all phases 
covered. Free literature. Christy Supply, 
Dept. 758, 2835 N. Central Ave., Chicago. 
WANT to make $100.00 weekly? No foolin. 

Details and 64 page booklet of valuable 
moneymaking information that can mean 
Immediate cash and your future inde
pendence. 25c postpaid. Write today, now. 
Wilkin, 1348-P N. High, Hillsboro, Ohio. 
TYPEWRITER Repairing- Original Course 

- Simplified Home Study, Weber Type
writer Mechanics School. Box 269. Osborn. 
Ohio. 
MAKE and Mold genuine Plastics. Forty 

illustrated work-sheets explain methods. 
processes. Authentic. simplified . $1. Free 
circular. Plastics Digest. 3937D Tracy, 
Kansas City 4. Mo. 
BIG Xmas season ahead. Secure gift sub

scriptions on leading magazines. Sup
plies . etc .. free. American Readers Service, · 
Gwynedd. Pa. 
" HOW To Make Simple Molds and Plaster 

Plaques." Profitable Business or Hobby I 
Instructive booklet 25c. Plastercraft. 1406 
East 4Jrd St .• Cleveland 3. Ohio. 
PLASTICS Guide--Inside information and 

Directory of dealers In Materials. Molds, 
Machines. Equipment, Supplies. $1. Plastics 
Digest. 1937P Tracy. Kansas City 4, Mo. 
MAIL Order-Quick! While they last. 

Screwball book about Mall Order Busl· 
ness. Serious advice. By greatest mall 
order experimenter of all time. $1.00 till 
gone. Does you good. More' n dollar's worth. 
guaranteed. Rush order. Houston Maupin, 
Tlpp City J. Ohio. 
START Furniture Refinishing Shop; Ad

dress P. Kepko, 500 Thornton Ave .• 
Sharon, Pa. 
LEARN Profitable Credit-Collection Agen-

cy Business; Earn $5,000-$10,000 Up
wards AnnuallY: Excellent Sparetime Pos
sibilities: Postcard Brings Interesting Lit
erature Free; Write: Educational Exten
sion Service. Dept. 102, Los Angeles 36. 
SELL Books By Mail. At home, spare time, 

Start small, grow big. Grand opportu
nity to establish clean. legitimate mall or
der business. ' 'How" booklet lOc. Kraft 
Publications. 3114-82 Walnut. Chicago 12, 
Ill. . 
SIX Leading Mail Order Magazines 25c. 

Latest Issues, all different. Kraft Pub
Ucations, 3114-S2 Walnut, Chicago 12, Ill. 
MAKE new patented spinning toys in your 

shop or factory. Turned wood or p lastics. 
Small royalty. They sell like yoyos. Self 
advertising. Year around sellers. Your 
ticke t to prosperity. Send $1.00 tor blue 
prints and proposition. USA only. People 
are toy hungry and stores are empty. Act 
now. Clinton Davidson, 636 " C" St .. San 
Dl~go_~~· ~C=a~li~f·~-~--~~~---------
IDEAS for starting to choose your own 

Business. write to Dranlchak & King, 
P.O. Box 310. Binghamt~n. N. Y. 
THE new Master Champion Lawnmower 

Sharpener Machine is now available. 
Frank's Mfg . Co .. Dept . 1. 3312 Tweedy 
Blvd .. South Gate, Calif. 
BUILD Airplane Motors. Use our Airplane 

Motor Construction Kit with easy to fol
low details. Mail $2.00 for Kit and agent's 
proposition to G. C. Products Co .. Dept. 
A, 301 CUnton Ave . . Newark 8, N. J. 
START big money business on few dollars. 

New. successful cleaning service. Big de
mand everywhere. Easy, quick income. 
Write Amerlclene, 211 N. Seventh, St. 
Louis, Missouri. 

50 

METAL- DE'I'ECTORS - Materials now 
available! We have the latest In circuit 

and mechanical design plus The Know 
How! Let us butld yours. Write for litera
ture. Metal Detectors, Box 6892 N.S. , P itts
burgh, Pa. 
HUGE Profits, new Food Specialties! 5,000 

word course $2.00. Tirekop, Box P-12, 
Madeira, ·Ohio. 
MAKE Your Fortune In great new industry 

manufacturing, marketing products con
taining "DDT" the wonder-working In
secticide. A waiting market. My Ten Mas
ter DDT Formulas and simplified ma,nufac
turlng and marketing instructions for 
starting on small capital. Rush request for 
full details, free. Howard Robinson. Ph.G., 
1314 S. Ohio, Sedalia 10, Mo. 
SELL Cosmetics By Mall. Women spend 

millions on Beauty. You can make your 
share of this Cosmetic Money. Let us show 
you how. Details Free. Frank J. Artz. 1060 
Harding Drive. Toledo 9. Ohio. Dept B. 
QUICK Money! "Repairing Car Batteries." 

At home. Easy too. Write, Batteryman. 
901 South Avenue, Grand Junction 1, Colo
rado. 
RUBBERCOAT- Ideal mold making liquid. 

Sample quart $2.95 with directions. San 
Diego Plastic Products, 3873 California St .• 
San Diego, California. 
HEALTH First! New Drugless Method Un-

believable results! Operate a " Health 
Conditioning Club." No apparatus. Meta
basic System, D9128. Station S, Los An
geles. 
COLOR Concrete with Chemicals. Big · 

money making Hollywood style pottery. 
birdbaths, without moulds. Wishing-wells. 
stucco-rock. benches. Marbling, cement 
water-paint. lOc brings sample. literature. 
Pictures. Hollywood Cementcraft. 8530 
Wonderland, Hollywood 46. California. 
$24,500 REPORTED using 'schemes' from 

"Schemer" Magazine, Alliance, Ohio. 
47th year, $1.00; 4 samples JOe. 
GROW Dwarfed trees. Instructions 25c. 

McGuire, P.O. Box 628. Dept.-E. Seattle 
11, Washington. 
BOOKKEEPERS-Operate popular "Dol

lar-A-Week" Bookkeeping & Tax Serv
Ice. Full or spare time. Details free. Ellis, 
Box 203, Cedar Grove. N. C. 
HOW To Operate Your Own Advertising 

Agency Profitably, brand new copyrighted 
manual reveals all. Learn how you can 
start from home. spare time with few dol
lars capital. No stock or equipment to buy. 
Earnings unlimited. Sincere folks get free 
deta11s. S. Snyder, Box 4907-A, Phila
delphia 19. Pa. 
START Home Mall Business, . Offering 

Health information, Big P rofits, Small 
Capital, Everything furnished, Particulars 
Free. Write, Burke, 1345 Robson, Van
couver. Canada. 
MAILING List wanted. Send dime, win 

$10. The Haven, 708 E. Haley, Santa 
Barbara. Calif. 
PREPARE now to start own business mak

ing Venetian Blinds. Splendid prospects. 
Illustrated Instruction book $1.00. Elwert, 
6900 N. Ashland. Chicago 26. 
"10,000 ALASKA Fishing Jobs." Alaska's 

largest Industry regularly employs thou
sands of men and women in seafoods pro
duction. Possible earnings up to $5,000 In 
few weeks. Authentic 7.000-word copy
righted report gives job Information. union 
requirements. sample application letter. 
names and addresses over 40 Alaska fisher
Ies. Newest edition includes similar Infor
mation on California. Oregon and Wash
Ington fisheries. VItal facts tor immediate 
application in a permanent, Industry. $1.00. 
7-day refund privilege. Pacific Industrial 
Research Bureau . Dept . PS-9. 202 Studio 
Bldg .. Portland 5. Ore~rol~::.·------
YOU too can learn how to make. mold 

and cast Real Plastics. Send stamped 
envelope. Box 498. Gainesvllle. Texas. 
MOLD perfectly lettered monuments. Cost 

fifty cents, bring $12.50. Details free. 
106 Richland Gardens. Martin. Tenn. 
START Mailorder Bookshop-Everything 

furnished; publisher cooperation. 25c 
brings booklet, exclusive setup, samples. 
exciting ideas. General Publications, Os
sining 1, New York. 

STARTING Your Own Business? Write 
about opportunities. Details free. Jack

son. Newcomb & Jackson Co.. Dept. F. 
115 State St. , Springfield. Mass. 
INCORPORATE in Delaware. Many ad

vantages. Free details. CorporaMon Fis
cal Company, Inc. , Delaware Trust Bulld
ing, Wilmington, Delaware. 
150 PROFIT ABLE spare time mall order, 

local business offers each month for six 
months-all for lOc. Lewis, 828 s. Carpen
ter, Oak Park, Ill. 
HOMEWORKERB-Personallzed Novelty, 

Universal Appeal, Unlimited Prospects. 
Rex, Mt. Ephraim. N. J . 
SELL By Mall. Particulars Free. Write 

Frank J . Artz. 1060S Harding Drive , 
Toledo 9, Ohio. 
AMAZE others. Add columns Instantly. 

Add faster than adding machine. Free 
details. Maths Institute, Box 633, Mobile 
4, Ala. 
START a clock shop while clock repairine 

Is booming. Our easy to learn home 
study course with pictures and illustrations 
teaches you how to repair all kinds of 
clocks. Information free. Houston Clock 
Shop. P .0. Box 5086B. Houston 12. Texas. 
MAKE strange new plastic, 1c pound. 

Makes beautiful. durable floors, walls. 
mantels, roofs. Bays Laboratory, Oklahoma 
CitY 9. 
THOUSANDS of Alarm Clocks need re-

pairing. Jewelry stores swamped. Our 
simplified course with pictures and draw
ings teaches you how to repair these 
clocks. Necessary tools and supplies fur
nished with course. Alarm Clock Repair 
Service. P ,0. Box 1983B, Houston 1, Texas. 
SELL Exclusive Books of Instruction by 

Mall. Assorted subjects. 70'/t- profit. 
Rush name for snappy imprint circulars 
and details . Financial Education, 404D 
Mack Bldg. , Denver 2, Colorado. 
RUBBER Moulds for casting novelties. 

Latex for making Moulds. Use thorough
lY tested and approved products. Eastern 
Latex Laboratories, Box 153, Mattapan 
26, Mass. 
SERVICE Men for branch managers. Ami

don Engineering Co., Elyria. Ohio. 
AMAZING tropical material subst itutes 

cardboard. Mix with plastics. Dollar 
brings Instructions, wholesale prices, for
mulas. sample: Apartado 101, Guatemala. 
START Home Business making Novelties. 

Plaques. Souvenirs. Colorful LiQUid 
Marble. Make your own Flexible Molds. 
Write for Free Information. Bing Products, 
621-BA Tremont St., Boston 18, Mass. 
TREMENDOUS profits mailing our litera-

ture. Generalprinta. Cottage Place, East 
Orange, N. J. 
NEW Mall Order Business Course Hits-the-

Spot shows you how to make dollars not 
dimes by mail. Contains twenty-five in
structive lessons plus four tested Money 
Making Plans. Was written especially for 
beginners and spare time mall order deal
ers from Author's twent~-five years of ex
perience. Two large 8~2Xll Volumes for 
only $2.98 postpaid (C.O.D. U.S. only) 
Foreign $3.25 Money-back Guarantee. 
Rehkop Co.. Box 87 . Boliver 5, Mo. 
GOING Into Business? Our survey of 

businesses with limited competition, $1. 
Box 1. Station C. N. Y. 
INFORMATION-Locating Articles, Prod

ucts (Wholesale) etc. Rakes. Box 0-5931, 
Chicago 80. 
OPPORTUNITIES - Foreign Countries. 

Thousands of job opportunities in many 
fields. Information explaining where and 
how to apply. List of hundreds of firms 
with foreign interests $1 .00. Industrial 
Trade Surveys, Dept. 10, P.O. Box 4151, 
Los Ange}es 24. Calif. 
BUILD Own Business Mailing penny post 

cards; six profitable plans with informa
tion lor starting. Gordon Publishers, Box 
23. Pawtucket. R . I. 
BUSINESS Opportunities free details. Bel

rna Products. 15 Grape St.. Rochester 
6, N. Y. 
MEN-Women-"Everybody Likes Candy". 

Learn to manufacture professionallY at 
heme. (Our 35th Year). Ragsdale Can
lites, East Orange, N. J. 
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SCIENCE OPPOtlTUNIT/E$ 
BE a stockholder guaranteed 15'/, and 

cost nothing. Investigate. Leffell Devices 
Inc . . 811 N. Charles St .. Ba ltimore, Md. 
BUILD Miracle Homes. Yours. Others. 

Chamberlain, Fitzsimons Building, Pitts
burgh 22, Pa. 
AT Last ! A genuine Storm-Proof Cigarette, 

Cigar and Pipe Lighter that requires no 
fluid of any kind, will not blow out and 
can' t get out of order. This Storm-Proof 
Lighter employing the char-coal principle, 
sells on sight Just by lighting a cigarette. 
If interested, here are complete details 
. . , Storm-Proof Lighters come fully 
guaranted and must retail $1.00. Your 
discount 40'.<- in dozen Jots. 50% 3 dozen 
and over including territory. Initial 2 
sample trial order $1.00, deductible from 
first wholesale order. Storm-Proof Lighter 
Co .. 126 Lexington Ave .. New York 16. N.Y. 
SPARE Time Mail Business Earned $1400 

Monthly. Copyrighted Instructions. $1.00. 
Will Boyd , 331 Fourt h . Pittsburgh 22. Pa. 
METALLIZE Baby Shoes ! Learn This Easy, 

Money Making Business From Nationally 
Recogniz.ed Consultant. Small Investment-; 
Free Details. Joseph B . Kushner, B .S. Ch. 
E., Metal Finishing Consultant. R.D. 3, 
Stroudsburg. Penna. 
WE start you in business a t home. Spare-

time earning $10-$30 weekly, selling by 
mail. Stamp appreciated but not necessary. 
Driscoll Sales Service, Box 2771-G, Denver, 
Colo. 
2S.OOO ENEMY Patents. now available for 

man ufacture, royalty-tree. 290 classifi
cations. Particulars free. Patent Service 
Co . . St. Cloud 12. Minn. 
PLASTICS. Make your own at home. For

mula and moulding Instructions $1.00. 
Box 84. Station K, Toront-o, Canada. 
UNPAINTED Wall Plaques 2 ~2c up, Illus

trated list free . Oman. 642 Broadway, 
St. Paul 1, Minn. 
MAKE $10 to $20 a day, or more, selling, 

History World War II. J. Henry Schlake. 
Box 813, Cincinnati 1. Ohio. 
ONLY $7.30 yearly. operates office under 

your own name. Co-operative Offices, 126 
Lexington Ave .. New York. 
"BUSINESS Opportunities' • ' 'Honor 

Scrolls" $1.00. S tart Envelope & Tag 
Business $1.00. Wealthy Widows names
others. Information lOc. Sharpe Service, 
Box 6815, Ka nsas Cit y, Mo. 
HOW to Finance Any Business. Obtain 

Capital Research. Aitkin 2. Minn. 
BOOKKEEPERS: General ledger and tax 

report experience. Operate permanent 
profitable accounting service for the small
er business. Part or full time. Simplified 
method. Write now! L. A. Bell. 1402 W. 
25t.h St .. Cleveland 13, Ohio. 
OPERATE Americas Lowest Price Precision 

peanut venders, write Fielding Co., Pearl 
St .. Jackson. Mich. Stock Shipments. 
INDUSTRIAL X-Ray a vast new Post-war 

profession. Find out. how to qualify. 
Rush name for facts. Ohio Institute of 
Technology. Box X-206. Greenville, Ohio. 
"INSIDE Secrets" For Making Money! In 

spare or full t ime. From Home or Office. 
Details stamp. Gomot Service, Alhambra. 
Calif. 
MAKE money by mail. Successful plan. 

No capital needed. no loans, sure profits. 
Particulars free! Specialties. Box 503. 
Lafayette 13 . Indiana. 
SELL By Mail Profi table Books, Jewelry. 

Household other merchandise. 82 full 
sections course only $S.OO COD. Plus 
charges. Artie Barnes, PS1416 N. Mosley, 
Wichita . Kansas. 
FOREIGN And Domestic Jobs, all kinds. 

Latest accurate information on Jobs. 
firms a n d projects in U. S . and ForeJgn 
countries. Mail $2.00 to Industrial Re
search. Ltd., 403 Broadway Bldg., San 
Diego 1. Calif .. for the 1946 edition of the 
Foreign Employment Digest . Lists t he 
actual projects with application blanks. 
Cost more, wort h more. 7 day refund 
privilege . 
EARN s teady income with table and few 

hand tool&. Easy. pleasant work; ex
clusive products and rich market. In
dustrial Developmen t Service. 3006 Ridge 
Ave. , Philadelphia 21, Pa. 
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DO You Want To Be I ndependent? "Op-
portunities to Share " will show you the 

way. Over 400 pages filled with down-to
earth fact s on s tarting a btts iness of your 
own on small capit aL Limited Edition only 
$5. or COD plus fees. Sat isfaction guaran
teed. Guild Company . 5902 Walnut , Kansas 
City 2. Mo. 
FLEX-0-MOLD. Save 300'/o ! Formulas and 

instructions for making flexible molding 
materials and lubricants . Easily re-formed 
o'n numerous patterns. No waste. $5.00. 
Prepared Flex-0-Mold. $1.00 lb. Lubricant 
$1.00 ~2 pint . Jack Sekavec, 1812 S. Logan. 
Denver 10. Colorado. 
POST war plans now ready for a successful 

business of your own. Information free. 
Writ e Harry Lurge, 1812 S. Carmona Ave . • 
Los Angeles 35, Cal. 
WAR'S End makes sensational products 

a va ilable. Manufacture in basement or 
garage. Start on shoestring- Complete in
structions $1.00. Emac, Box 1947, Los An
geles 53. 
SELECTED Business Opportunities for 

small capital. Write Box 3504-P. Orlando. 
Fla. 
OWN A mailorder paper products business. 

Sell envelopes, tags, labels, boxes. by 
mail, wholesale. Tremendous demand. 
Steady profits. No capital necessary. Write 
Omaha Envelope Service, Dept. 113, 4721 
Callfomia, Omaha 3, Nebraska. 
MAKE Plastic Jewelry. Free Information. 

Attler Co . . 23-60 29th. L .I .C. 5, N. Y. 
IS Bt;SINES~ SERVICE 
GREAT Fun. Visit N.Y .• Chicago, Holly-

wood, Montreal, by Mail. Evidence 25c. 
Souvenir SOc. Photo-Fun-Assortment $1.00. 
Malladdress Service. Details Free. Haller, 
436 N.Y. Ave .. Brooklyn 25. N.Y. 
BALTIMORE, Md. Mail forwarding, con

fidential. Letter, 10c. Inquiries answered. 
Box 765, Baltimore 3. M.d. 
MR. CONSTRUCTION Man! Are you i.n-

terested in a Foreign job? Why not avail 
yourself of the services of a Licensed and 
Bonded Employment Service specializing in 
Foreign employment. Our service is effi
cient, and reasonable. Application on re
quest. The International Personnel Service. 
303 James Building, Chattanooga 2, Ten
nessee. 
NEW YORK CITY Address. Personal, 

Business Mail. Complete, Confidential. 
$2.00 Monthly. Chad-Ohre. 787 Second Ave. 
435 ANTIQUE Firearms:-4.000 Bargains: 

-coins. Cartridges. Relics , Minerals, 
Rifles. Swords. Flintlocks. Fossils, Catalog 
with Photographs 25c. Heidke. Wenona, Ill. 
19 CA:\IERAS. PHOTO SUPPUES 
AVAILABLE Film, flash bulbs. equipment. 

et c. Sheridan Radio and Camera Com
pany, 6810 Sheridan Road, Chicago, 
.Illinois. 
BASS Says : War time proves Bass leader-

shiP. AmazinR selection of finest stlll 
cameras-Leica. Contax, Korelle. Reflex. 
Argus, new and used still available. Write 
for quotations. Satisfaction guaranteed or 
your money refunded. Bass buys •em. sells 
'em. trades 'em. 35c Postpaid tor 100 page 
book "Mllitary & News Phot-ography" by 
Jack Price. Up to the minute information. 
Bass Camera Co., Dept. SP, 179 W. Madi
.son St .. Chicago. Ill. 
CASH! Spot cash tor cameras. lenses. bi-

noculars. movie or stm. sound projectors. 
Send full description by mail. or wire for 
prompt cash otTer. Over 30 years of de
pendability insures honorable dealings. 35c 
Postpaid for 100 page book "Military & 
News Photography" by Jack Price. Up to 
t h e minute information. Bass Camera Co •• 
179 w. Madison St . • Chicago, Ill. 
USED Camera Bargains- Flash Brownie 

$1.50, Vest Pocket Kodak Special $5.00. 
Grafiex $20.00, S x 7 View $10.00. #828 Col
or Cameras $4.48, Enlarger $15.00, Movie 
Camera $5.00, 16mm Projectors $5.00, $8.00. 
Portrait lens $S.OO. Hundreds of others-
35mm Argus. Lelca .Contax.-RolleUlex
Roll film, Enlarging, Contact paper. Send 
25c for latest Jist and descriptions. Used 
Camera Directory, Box 1031-K. Canton. 
Ohio. 
PHOTO Stamp Cameras. Send for free 

circular and samples. Photo Stamp 
Manufacturing Co., 321 Broadway, N. Y. 

HAVE You a camera. Improve your hobby 
or photography and learn how to make 

bet ter pictures. Write today for our lat.est 
book catalog and sample copy of American 
Photography, conta ining articles and pic
tures by the world's foremost writers and 
photographers. Camera House. 603. 353 
Newbury St.. Boston 15. Mass. 
PHOTOGRAPHY for pleasure or profit. 

Learn at home. Practical basic training. 
Long established school. Write for booklet. 
American School of Photography, 1315 
Michigan. Dept . 1722. Chicago 5. 
ENLARGERS-Build your own. Kit of 

par ts $6.00. Free particulars. Crescent 
Engineer ing, Box 251-C. Sou th Pasadena. 
Callfornia. 
CUT Film or Plate Camera Owners: Enjoy 

using smaller sizes of Cut Film, when 
desired; Free Details. Wodart Co. , WY, 
Bridgewater. Mass. 
21 CARNI\: • .u. Ot:TFITS 
YOU Make Them. Then make money like 

we have since 1906. Illust rated Plans 
25c. "MooreMade". Lapeer, Michigan. 
22 CAUTOO:SI.S<;, SIGN 

PAI:STING 
"HOW To Make Money With Simple Car-

toons" -A book everyone who likes to 
draw should have. It is Free; no obliga~ 
t lon. Simply address, Cartoonists' Ex
change, Dept. 14412~C, Pleasant Hill , Ohio. 
CARTOON Courses- 22 Easy Lessons. 200 

figure sketches. 2Sc coin postpaid. Snack· 
Pack Co., 32 E. Georgia. Indianapolis 4. 
LEARN Cartooning! Gag Writing. Mar

kets! Hartman, 24311 W. Lincoln 3, Ne
braska. 
WE print s tudents' cartoons. Free litera

ture. School of Cartoons. P.O. Box 3291, 
San Francisco 19. Ca lif. 
PAINT Textiles, Neckties. Complete course 

$1.50. S t udio. 1374 East 8th. Brooklyn 
30. N. Y. 
23 CHALK TALK STUNTS 
CHALK Talks. Laugh Producing Program 

$1.00. Illustrated Catalog 10c. Cartoon-
1st Balda, Oshkosh. Wisconsin. 
LEARN chalk talk. Can make an interest 

ing speaker of anyone. Command atten
tion. Details free. Arthur Ryde. P.O. Box 
1071. Springfield. Mass . 
25 CHE~OCAI.S & .o\PPARATUS 
LABORATORY Supplies at Wholesale 

Prices: Chemist ry. Biology. Physics. Cat
alogue, 10c. National Scientific Co.. 220~ 
W. North Ave . • Chicago. Establlshed 1908. 
LUMINOUS Paints will glow In ·dark. Six 

colors. Fairmount Chemical Co .. 136 Lib
erty St .. New York City 6. 
SPECTROSCOPE for quick chemical anaJy 

sts $2.50. T. A. Cutting, Campbell 3. Cal 
CHEMISTS. Chemical questions answered 

SOc. Formulas. analyses. Lewitsky. 26 
Erwin Place. New Britain. Conn. 
HANDBOOK for Chemical Experimenters. 

Hundreds of experiments; illustrated; 
SOc. Experiment Booklet, lSc. 1946 Chemi
cal Catalog, 5c. Reading Scientific Co .• 
Reading, Pa. 
NEW 36 Page chemical apparatus order 

book. Complete line of chemical glass
ware. apparatus and chemluals. Send 10c 
for this book. Standard Science Supply 
Co .. 1232 N. Paulina St. , Chicago. 
CHEMICALS. Equipment. Books. Etc. Spe

cial Offers Free. Hallmark Technical 
Supply Co . . Jamestown, New York. 
WINN' S New Idea Champion Chemical-

Kits, Apparat us-Outfits and Supplies for 
Students Home Exper imenting. (Estab~ 
llshed 1931). Send 10c for catalog. John H. 
Wlnn, 124 W. 23rd St. , Dept . 612, New 
York. N. Y. 
CHEMICALS and apparatus for indust rial, 

analytical. and private laboratories. 
Complete supply service for correspondence 
school students. Send 3c for catalog. Dept . 
M-26, Biological Supply Co., 1176 Mt . Hope 
Ave., Rochester 7. N. Y. 
HYGROLABELS - Humidity Indicators. 

Change from blue thru pink as Humidity 
Increases-reversible. Self- Adhesive. 20 
Hygrolables for $1.00. Samples lOc each. 
Eljay, P.O. Box 891 , Newark 1, N. J. 
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100 DIFFERENT Chemicals. Ounce quan-

tities. Excellent opportunity for diversi
fied laboratory stock. $6.90. Midwest 
Chemical Co., 3724 Second Ave .• Minnea
polis 8. Minn. 

CHEMICALS, ounce quantities. apparatus. 
catalog 5c. Fleischer's Laboratories. 

Everett 49. Mass. 

$50.00 OFFERED for home research! S50.00 
prize for articles! Read new science 

magazine. packed with articles. experi
ments. news. Copy 25c. subscription SI.OO. 
Scientists'. Box 73C. Memphis 1. Tenn. 

FREE Catalog: Chemistry, mineralogy, 
Biology, optics. Tracey Laboratories, 

Evanston. Illlnois. 
CHEMAGIC Set: 50c 36 Magical Stunts. 

Chtmlab Products. Box 306. Harvey. Ill. 

SEMI-TECHNICAL Chemistry Brochures. 
Literature Free. Lankton, 310-D West 

moreland. Lansing 15, Mich. 
\ ' \' COIN COU.E('TINH 

FREE! Foreign coin. banknote and Coin 
Collectors' Illustrated Catalog to ap

proval service applicants. Send 3c poslage. 
Tatham Coinco.. Soringfield-D50. Mass. 
WILL Pay $10.00 Each For Certain Lincoln 

Pennies! Indian heads $50.00; Dimes 
Sl.OOO.OO. Catalogue 10c. Federal Coin Ex
change, 11-J-S. Co;umbus. Ohio. 
WORLD Coins, Large. Itemized, Descrip

tive List. 10c. Harry Elsholz. Box 9014B. 
Pittsburgh 24, Pa . 
QUICK Sen·ice; reasonable prices. United 

States catalog lOc. Foreign catalog lOc. 
Ben's Coin Shop. 72 W. Washington. Chi
cago 2. Illinois. 
COMMEMORATIVE $ 1 2-Columbus. Texas. 

Cleveland. Stone MOlmtain, $1.50 ea. Il
lustrated Catalogue 25c. Norman Shultz. 
Salt. Lake 9. Utah. 
TWENTY Different Indian Head Cents 

$1.00. Walton Coin. 7 Water, Boston 9, 
Mass. 
440 ANTIQUE Firearms;-4,000 Bargains: 

-coins. Indian Relics. Cartridges, Min
erals. Rifles , Fossils. Flintlocks, Swords. 
Catalog with photograph 25c. Helke, 
Wenona . Ill. 
$2.00 TO SlOO.OO Each paid for Hundreds 

of Old or Odd Coins. Keep all until 
posted. I n business 40 years. Send 10 Cents 
for Illustrated Coin Value Book. and Bar

. gain Circulars. Indian-Head and Lincoln 
Cents Wanted. Coin Exchange, Box 31. Le 
Roy, N. Y . 
12 WOODEN Nickels $1.00; Set 6 Ringling 

Brothers Circus Scrip $1.00; Both $1.60. 
Super Barga•n List 3c. Bebee Coin Co . . 
1180 East 63rd. Chicago 37. Ill. 

50.000 COINS. Invasion bllls. Lists fr ee. 
Nagy, P-8 South 18th. Philadelphia 3. 

Penna. 
43 MIXED Indian cents $l.OD-20 Foreign 

coins from 15 different countries Sl.OO 
-50 different Foreign from 50 di.fferent 
countries $5.00-L!sts-Approvals. Delmonte. 
41'1 w ·: 8 . • ".! 1. 

n COSSUI.TJN(I ENHI!I'EEit~ 
LIGHT Machinery, Tools. Dies, Jigs de

signed. Patentable Ideas Perfected. De
fiance Industrial Engineering Service, Box 
234. Defiance. Ohio. 

28 Cl' RIOS 
100.000 GRASS Skirts Wholesale $1.45 

each postpaid: Free list Tropical mer
chandise. Write Air-Mall, Enterprise Inc .. 
Box 51. Rarotonga, Cook Islands, South 
Pacific. 
435 ANTIQUE Firearms-4.000 Barguins:-

Colns. Rellcs. Cartridges. Minerals. 
Rifles, Fossils. Flintlocks, Swords. Catalog 
with Photographs 25c. Heikes. Wenona. 
Ill. 

29 llETE(:TIVE!'I 
DETECTIVES-Work home--Travel. Ex

perience unnecessary. Write. Wagoner 
P-12:. Wesr 86th. N. Y .. N. Y. 
DE'l"ECTIVE Training, Phillips Secret 

Service. 1917-C No•·th Kenneth, Chicago 
39. Illinois. 

52 

30 llOOS, BIRDS, PE'l'S, 
UARRIT~ 

A LIVING with Rabbits and Cavies. Mar-
kets Waiting. Magazine 10c. Book de

scribing twenty breeds and magazine 25c. 
Book and magazine (monthb·> one :vear 
SOc. Address Small Stock, Dept. 5. Pearl 
R iver. N.Y. 
RAISE Giant Chinchilla R abbits. Valuable 

Fur. Delicious Meat, Easily Raised. 
Pleasant Pastime. Large Profit. Free Book
let shows amazing profits from small in
vestment. Wlllow Farm. RI6C, Sellersville. 
Penna. 
ST. BERNARD Pups: Champion sired 

beauties. Franklin Young, R. 3 . River
head. Long Island, New York. 

FIND Yourself . . . the Real You. Dr. 
Tlbolt. 32A, Phila. 20. 

CLINICAL Laboratory Technicians in great 
demand. We train you in :;-our spare 

time. in your own home. You can practice 
while studying. Write for free catalogue. 
Imperia I Technical Institute. Box 973-B. 
Austin 5. Texas . 
PSYCHOLOGY teaches about mind. Bi-

ology teaches about body. Bio-Psychol
ogy teaches about powers of mind over 
body. Use powers subconscious mind. Se
lect proper vocation. Grow. Broaden edu
: ation. Develop personality. Control emo
tions. Succeed. Correspondence. Dept, P. 
Taylor School of Bio-Psychology. Chatta
nooga 1 Tennessee. 
WRITE Short s tories at home for pleasure 

RABBITS : Flemish Giants. New Zealands. 
Reasonably priced. Franklin Young. 

Riverhead. Long Island. New York. 
RAISE Guinea Pigs. Make money at home. 

and profit. Fame. riches and happiness 
; of achievement are rewards to be realized 
1 uy students wno acquire tested technique. 
1 Get free booklet from home study school 

with 50 years experience. Write today! 
.;Jackstone-Sprague. D~;pt. 712. 307 North 
Michigan. Chicago 1. 

Big demand. Booklet free. Taylors Ca \ 'Y 
Farm. Hapevllle. Ga. ----------------
RAISE Moneymaking Angora Ra bbi ts. 

Wool $15.00 pound. Plenty markets. Par
ticulars free. White's Rabbitry, Lawrence, 
Kansas. 
===---::--:-·-:::--,-~--:---·-.. ·----
STANDARD Rabbit Journal. Milton, Pa. 

3 yea.rs $1.00. Sample dime. 
w !LD getse. duc><s Pt.afowl Pheasant:; . 

Pigeons. Rabbits. Prices free. Jewell 
Game Farm. Danville. Ill. 
TRICKS 'n' Tips-The quick w ays to t each 

your dog simple tricks. Send 25c to Box 
=392, Westfield. New Jersey. 
30 BREEDS-Pigeons. Bantams. Pigs, 

Catalogue lOc. Houck's, Tiffin. Ohio. 
KK DUAi''TING INSTRt:;\U:NTS 
8AVE on drafting malenals . !'Tee catalog. 

Draftsmen's Supply Co .. 32 North Wells. 
Chica~o 6 
l' llUAWI.:\0 & AUT S lWI•UES 
LEARN to pamt bt.auuml pictures quickly, 

easily. Also, posters. s igns. cartoons. 
Supplies. Write today for free literature. 
Art Book Shop, Kimmswick 6. Mo. 

31 Jo~IH.iCATION .\; 
lNSTUUCTION 

LOCKSMITH Course. Lock-picking, key
fitting. etc. $1.00 prepaid. Miller's Key 

Shop. Canadian. Texas. 
WELDING-Electric arc. Learn quickly by 

actual practice at Hobart Welding School. 
Individual Instruction at. bare cost of ma
terials. Seventy five cents in stamps brings 
valuable welding lessons post paid and full 
particulars. Hobart Welding School. Box 
P 1252. Troy. Ohio. 
GOOD "Used' ' self-instruction educational 

books on all subJects bought. sold. rent
ed. exchanged. Satisfaction guaranteed. 
Complete information and 92-page illus
t rated bargain catalog f 'ree. Write. Nelson 
Company. Dept. 2-01. Chicago 4. 
LEARN Photo-Engraving at home or In 

oldest. largest school in America . Work 
for newspaper or establish own profilable 
business. New Tasope· Photo-Engraving 
equipment soon available. Wri le for infor
matioll. Veterans ask about G .I. training. 
The Aurora School of PhotO-Engraving, 
Tasope' Bldg . . Aurora . Mo. 
BECOME A Doctor. No Correspondence 

Course. Approved "G.I. Bill' '. Write 
Texas Chiropractic College. San Pedro 
Park. San Antonio 1. Tex. - . .. . -----=-:::-
DOES $5000 ~·early from your own Collec-

tion-Credit Bureau business sound good 
to you '! We've shown others how. Why not 
you? Write: Cole & Associates, Syracuse. 
N.Y. 
USED Corre.spondence Courses, Education

al and Technical Books Bought. Sold. 
Rented , Catalog Free. Educational Ex- , 
change, Henagar. Ala. 
AUTO body and fender work. metal work, 

spray painting. welding among giant 
Auto Industry's best profit p;·oducers. 
Practical spare time home study and resi
dent course gl\'es mechanicallY-minded , 
men 18 to 60 valuable help toward good 
pay and a. shop of their own. For free 
details write Utilities Institute. Dept. 34X, 
1316 Belden Ave .. Chicago 14. 

EXPERT Tire Teclluicians are in Big De-
mand! You too can be an Expert at Tire 

Repairing and Recapping. Earn $60.00 to 
$100.00 per wu.k. J:o'or full Information 
Writ e at once to Tech Tire Engineers, 
329-D S. Ave .. Westfield, N. J. 
L~ARN Fa scm a ung CredH-l:ollectlon 

Agency Business; Office; Home; Spare
time· Earn $5.000-$10.000 Upwards An
nualiy; Investigate Educational ~xtenslon 
Service Advert isement Under Busmess Op
portunities. 
DO miracles cure disease? Yes! Textbook 

$1. Collegium. South Whitley, Ind. 
BANISH Fear and nervousne&"S. Amazing 

Lecture sent Free. Dr. Malcolm Smith, 
1104 Union Ave .. Montreal 3, Canada. 
LEARN l'1a no 1·uning. Prepare for Career 

m rasclna tmg profession. $5000. year 
easily earned. Real security. pleasant easy 
work. No proh.ssion Paying so well can be 
mastered so qu.c»•Y. Natural Aptitude, de
sire to get ahead c11lef requirements. Pros
pectus and full information on request. 
Harmony School of Plano Tuning, Box 582, 
Harrisburg, Pa. 
NEW. Used, Educational Books; Courses. 

Catalogs. dime; Refunded. Westway Edu
cational Sen·ice, Box 58-D. Los Angeles 35. 
TYPEWRITER Repairmeh urgentlY needed. 

Earn S40 to S50 weeklY spare time. Our 
easy to learn home study course teaches 
:now to repaii typewriters. Write for free 
information. Houston Typewriter Repair 
Service. P .O. Box 5357B, Houston 12. 
Texas. 
" CLEARHAND" easy alphabet 3c. Hand

book 25c. Jesse L. Cook. Bartow, Florida. 
BOOKKEE.t>ING Course-$1.00. Spradlin 

Sales. 708 ~2-B Garrison, Fort Smith, 
Arkansas. 
LEARN Powerful mental telepathy. Free 

literature. Elgin, 912 Benton, Nashv!lle 
4. Tenn. 
LEARN Spanish, French. German, Itallan. 

Polish. Self-Taught SOc ea. American 
Judo lllustrated on deadly Art of J udo, 
$1.00. Money Back gua1·antee. The Howard 
co .. Dept. P .S . 12, 141-45 71 Ave .. Flush
ing, N. Y. 
MA 1 HEMA TICS, Arithmetic, Algebra. 

Geometry. Trlgonometl·y. Physics. Draft
ing, Architectural, Mechanical. Electrical. 
Structural. Building Estimating. Coach 
Licenses: Professional Engineer. Architect, 
Surveyor, Electrician, Plumber, Stationary, 
Refrigeration. Mondell Institute. 230 W. 
41st. N. Y. 
FREE Booklel. "Profitable Employment 

Opportunities In Latin-America". En
close 3c postage. Vallesm. New York 13. 
ART .noue, d ·awing made easy. New art 

book fully Illustrated with various poses 
of Art models. Send SOc (No stamps no 
C.O.D. l. Art Book Co., Rm. 1919, 154 
Nassau St .. New York 7. N. Y. 
SCnOL<•R-HI : S. Complete university 

training at home for business and social 
success. University Foundation. PS. S t. 
Augustine. Florida. 
STO > Stammering Complete Instructions 

$1.00. J. Allen, Box 114. Saskatoon. 
Sask . . Canada. 
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Elj;CTRIC.U4 S(;PI'I.IES 
&: EQl'll' 

BROKEN-Bumed out Electrical Heating 
elements quickly repaired. Use new 

amazing Nichroctte Paste. simply overlap 
ends and turn on current. Family size 
Sl.OO bill. Satisfaction guaranteed. Arm
strong Mfg. , Box 861-Y. Minneapolis. Minn. 
ELECTRIC Pencil: Writes-Engmves all 

Metals. $1.00 postpaid. Beyer Mfg., 
4515-C Cottage Grove. Chicago 15. 
NICHROME wire and ribbon heating ele

ments. Appliance repair parts. Dealers, 
repairmen send for circular B. Allstate. 
Box 434, Worcester 1, Mass. 
DIATHERMY Plans for Building Four Dif

ferent Sets. Magnetic and Tube 30 cents 
coin. Kertz, 164-21 109 Road, Jamaica. 
N.Y. 
GUARANTEED Factory Rebuilt Elecuic 

Flat Irons, 6 lb. Size $4. 75, Marko, 29:.!4 
Logan Blvd. , Chicago 47. Ill. 
3 ALNICO magnets Sl.OO. Will lift 2 12 

pounds. Sat.lsfaction guaranteed. Ronald 
Eyrich, Box 849, Milwaukee, Wis. 
HANDIEST Gadget you C\'er had! Demag-

netize that screw-driver--or magneti7.e 
it. Demagnetize your watch or make your 
own magnetic pocket. piece for rapid choice 
of brass or iron screws, nuts. etc. $1.00 
postpaid. F. Sumner Hall, 263 W. 55th St .. 
New York 19. New York. 
NOW- Repair your own electrical appli-

ances with Chanite Self-welding, Electri
cal Heating, Element Flux. Instructions. 
delivered. price $1.00. SUck from 25c each 
$2.00 dozen. Chanite Sales Company, 914 
South Main. Fort Worth. Texas. 

OZARK Lands for all purposes. Actual 
River frontages. 5 acres 175.00 and UP· 

1rards. Free Jist and literature. Hubbard, 
434P Minnesota Ave.. Kansas City 4, 
K:msns 
O~ARK farms, ranches. t imber, resorts. 

List free. Farmfinder. Lonsdale. Arkan
sa~ . 

STROUT'S Farm Catalog-Over thousand 
bargains-25 states-from Maine to Flor

Ida, west to California. Oregon & Wash
ington. Write Now for this big 132-page 
Book Free. Strout Realty, 255-ZB 4th Ave., 
New York 10, N. Y .• 7 So. Dearborn St., 
Chicago 3. Ill .. 453 So. Spring, Los Angeles 
13. Calif. 
A Six Room House $2800.00 Complete 

Ready for You to Move ln. Built Any
where. Send card to Low Cost Housing Co., 
Box 6, Swampscott, Mass., for free par-
ticular~<. · -s.> Acre Lands. splendid free stock range, 

cheap homes, In healthful. fe1·t11e, beau
tiful 07.arks. Free literature. Barnsley, 
Ozone. Arkansas. 

1 HOMESITES-$300 Convenient payments. 
CnliJornla's finest Garden Spot. On Mor

ro Bay·s wooded Shores. Wonderful fishing, 
hunting. boating. Fertile soU. soft water, 
tempernte climate. congenial community. 
Free Literature. R ichard Ot to, 6560-Z 
Hollywood Bh·d .. Hollywood 28, Calif. 
FLORIDA: Sc'•eral 10-Acre tracts In high 

dry sect ion fine for fruits and vegetables 
only 50 mile:; from coast and St. Peters
burg. priced only $245: $10 down, $10 
month. For further information write 
G. B. Pot terfield, Union Bldg .. Charleston, 
W. Va.. 
:i6 

SS JtJl\IPI.ODIJt~NT SERVlC}J ASTRONOMICAL telescopes, Microscopes, 
CHANGING Your Employment·? Writ-e Cameras, Binoculars. Books: Bought, 

about opportunities. Detatls free. Jack- sold. repaired; Lists 10c; Specify instru
son, Newcomb & Jackson Co.. Dept. E. ment wanted. Rasmussen and Reece, 41 
115 State S t.. Springfield, Mass. Market. Amsterdam. N. Y. 
INTERESTED Foreign employment? Thou- l'ORRO Pdsms-13~" x 15/ 16" Oval Face. 

sands jobs throughout world. Names and Manufactured b:v world-famous opticians 
addresses over 200 firms with sample ap- for Army & Na\'y 8 x 50 blnoculars. Re
plication $1.00. "We search the world" jected for sl!ght.ly chipped edges. Outstand
Wonder-World Research Bureau. Box 731, lng bargain! JOe ea. 4 for $1.00 postpaid. No 
Gladewater. Texas. C.O.D. Remit with order. Ross. 70 W. 
33 I<~NGINES & l\IOTORS Broadway, N. Y. 7, N. Y. 

REFLECTING Telescopes, complete. 3%" 
WINDING Data, listing 225 motors. single diameter. equatorially mounted. View 

and three phase. $1.00. Motor Data. Box planets. !'tars. $19.75 plus tax. Write Sky-
7631, Kansas City 3. Mo. scope Co .• 475-5t.h Ave .. New York. 
MODEL Engines. Castings, Supplies. Cata- MAKE your own powerful. efficient astro-

logue 25c. Howardco, PJ-2417 N. Ashland. nomical telescope. Perfect lenses and in-
Chicago 14. structions. 50 x $1.00. 100 x $2.50. 200 x 
STORY of Captain Dunn·s coexisting and s3.50. 400 x S5.50. Instructions alone lOc. 

reciprocation motors solving the enigma Carl Jamer. Manorville. N. Y. 
of unlimited and permanent. power without SURPLUS Lens, Prisms. other opticai Ele-
fuel. Illustrated 25c. William-Frederick •nenls- At Bargain Prices. c a talogue 3c . 
Press. 313 W. 35. N.Y.C. 1. Laborntorv Specialties. Inc . . Wabash . Ind. 
SELSYN Motors: 110 vol t, 60 cycle, A.C. :t7 FOit THt; 110~11<: 

Army Surplus. Can be used for remote 
t 1 be t bln 1 li REPLACEMENTs-stoves, Furnace Grates, 

con ro · am an ennas. go, s gna ng. Firepots, Linings'' ? Magiprodux. Ro.val wind Indicators. many other uses. Light 
weight. high torque. Original Cost. $100.00 Oak. Michigan. 
pair. Our Price $20.00 pair. Guaranteed a~ I•'Oit I.S\'}~NTOitS 
new, original packing. Write for our new 
bulletin on Rectifiers. Homs and Govern- CASH for practical ideas and Inventions. 
ment surplus Materials. Met Exchange, Mr. Ball. BB-9441 Pleasant. Chicago. 
323 Canal St .. New York. DEPENDABLE Patent and trade-mark 
GOVERNORS for Auto Engines. power searching-simple Inventions $5.0o-trade 

C d '>64 s H'l L names S2.50. Write Raymond L. Smith. 
purposes. an ee. - 1 · 1 1. os Pntent Searcher. 302-S Bond Bldg., Wash-

Angeles. , ington 5. D. c.· I Former U.S. Patent. Ofllce 
:l-1 FAR:\lS, OTHER REAl, employeel. 

ESTATE INVENTORS-We w11J help you If you have 
GOOD Farms- Ranches. Wuhington, Min- a good ldt>a. We supply the finances to 

nesota, Montana, Idaho, Oregon, North patent your idea in your own name. You 
Dakota. Dependable crops, favorable ell- own the patent. We also arrange profitable 
mate. Write tor literature, lists describing manufacturing connections for inventions. 
typical farms. Specify which state. J. W. Write without obligation. Patent Flnanc-
Haw, 120 Northern Pacific RY •• St. Paul. ing Corporation. 209G Hospital Trust Bldg .. 
Minn. ProvidE'nCe 3. R . I. 

DECEMBER, 1945 

PATENT Your Ideal Write immediately 
for two free illustrated books. "Patent 

Protection" and "When and How to Sell 
an Invention" 64 pages of valuable in
formation for inventors. No obligation. 
Address : Victor J. Evans & Co.. 942-P 
Merlin Bldg., Washington 6, D. C. ---- --....,.---, 
RANDOLPH & Beavers. Reghtered Patent 

Attorneys, 340-E Columbian Building, 
Washington. D. C. In order to Protect your 
invention and reap the reward that should 
be yours, Patent your in\·ention without 
Delay, and at the same time have Rights 
to sell as Manufacturers convert to CivUian 
Production. Write for Information and 
Record Form To-day. 
INVENTORS: Learn now-without obllp-

t.ion-how to protect and sell vour Inven
t ion. Wrlte for t ree "Record of Invention" 
:orm and complete instructions for making 
disclosure and establishing date of your 
invention. We also send our new free 
"Patent Guide for the Inventor". contain
ing complete information about patent 
procedure and how to sell lnventlons: 
giving Illustrations of many successful in
ventions: over 150 baste mechanical move
ments. We assure you prompt, confidential 
service. Delays may be dangeroua. Write 
today for your free "Patent Guide" and 
"Record of Invention" form. Clarence A. 
O'Brien & Harvey Jacobson. Registered 
Patent Attorneys, 52A-L Adams Building, 
Washin!non. D. C 
INVENTIONS. All kinds. having profit pos-

sibilities, needed b:v specific manufactur
ers. cash or royalty basis. Write fo1· free 
descriptive booklet , protecth·e disclosme 
form. references. and Instructions tor 
safely disclosing your invention for sale. 
Address: The Invention Reporter. JA-

; 11106 So. Longwood Dr .. Chicago. 
INVENTORS: A \·oid unnecessary expense. 

Write for free booklet explaining how our 
. Consulting and Advisory Service can as
: sist you in deriving greatest. profit from in
: \·ent!ng. lust ltute of American Inventors. 
: Dept. 30-C, 1926-Eye Street, N. W., Wash
! ington. D. C. 
i WHAT Should You Invent'? Our Free Book 
! tells you what today's lnvenUve market 
1 wants-how to put down, patent. and sell 

I your ideas. Scores o! letters in our flies 

I 
attest to the modern demand for inven
tions--our long experience us Registered 
Patent At torneys will help you. Get our 

j Free Book. "How to Protect. Finance and 
: Sell Your Invention." Also special docu
; ment ft•ee. "Itwentiou Record ' ' ou which 

to sketch and describe your invention. 
Write today. No obligation. McMorrow & 
Berman Pat.ent Attorneys, 1431. Atlantic 
Building, Washington 4. D. c . 

; INVENTORS read Pitfalls For Inventors. 
1 $1.50. Im·entors Hobbv Club. Box 827, 
! St. Louis. Mo. · . 
' APPRAISE Your own invention way manu

facturers do. Authentic methods show 
! how ~·ou can estimate Success: Failure. 
l How manufacturers compute Royalties; 

Prices. Information free. Industrial Man
agement, 7-B Randolph Place. Washing
ton 1. D. c. 
MILITARY Inventions are profitable! 

Authorized list 100 needed now only 50c 
coin. Write today. Military Resea rch Bu
reau. P.O. Box 116. East Pasadena. Calif. 
:i9 ••mnn'I.A!'I, PJ.ASS. i'~TC 
FORMULAS- All kinds. Latest money

makers; literature Free. KemiKal. Park 
Ridge. Ill. 
PREWAR Tire carcasses ever.vwhere, from 

these reclaim oure mbber. to make 
molds. tire-plastic, etc. Detalls tor stamp, 
Betke. Box 699. Borger . Texas. 
ANY Formula with Procedures $1. Krall, 

1627 Memorial Drive. Dormont. Pa. 
USE cheap laxative salts as base for sudsy. 

non-alkaline detergent similar to Dreft. 
Formul;;>, Five Dollars. J. E. Dick. Box 5641, 
Indianaoolls 1. 
AUTHENTIC Formulary. 924 page illus-

tra ted book. 10000 scientific formulas, 
recipes, secrets, instructions for most any 
product. Countless profitable business op
portunities. including D.D.T. new insecti
cide and our new book : "The More You 
Know The More You Can Earn". $2.98 
postpaid lc.o.d. U.S. only) . Foreign $3.25 
delivered. Adams Brown Co., Dept. 462, 
Chestnut Hill 6i. Mass. 
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SCIENCE 0 Pf/IO'R TVN I TIES 
MONEY Making Formulas, 638 page book 

containing thousands of formulas. $1.50 
postpaid. You Can Fix It Book, $1.00 
postpaid. R. A. Golden Co., Box 473, Am
bridge, Pa 
FORMULAs-Latest, best Analysis. Lit

erature free. E. Belfort, Engineering 
Building, Chicago 6. 
40 FltOG ltAISING 
"FROG Raising" New Book Tells How. 

Profitable. Marlboro House, 1035 Marl
borough, Detroit 15, Mich. 
I,L FRUITS & FOODS 
TREE Ripened Oranges and grapefruit. 

Write tor price. Nichols & Co., King
ston, Ga. 
WHEAT Germ Unexcelled quality 2~'2 lbs. 

$1.00 postpaid. Health-Wheat Co., 
Rochester 8, N. Y . 
E FUU FAIOUNG 
RAISE Chin-Chins, the Big Money-making 

Rabbit. Big Demand. Small Investment. 
Ideal Business for Anybody Anywhere. 
Willow Farm, Rl6. Sellersville. Pa . 
U GAMES, ENTEUTAINl\1ENT 
NAVAL Strategy. Popular Service Game. 

now available to all. 25c a pad plus 3c 
postage or 4 pads $1.00 postpaid. Wolters 
Co .• 8520 Third Ave .. Brooklyn 9, N. Y. 
HUNCH ! A scitmtific Psychological Game, 

based upon actual hunches. By the in
ventor of the world-famous game, "Tour
ing". Price 25c postpaid- no stamps. W. J. 
Roche. Cochranton. Pa. 
AD HANDWitiTING ANALYSIS 
ANALYZE Handwriting. Unlimited oppor-

tunities in uncrowded profession. Com
plete Course including free handwriting 
analysis $1.00. Mayer, 681S Market. San 
Francisco 5, Calif. 

42 HELP WANTED 
RELIABLE man with car wanted to call on 

farmers. Wonderful opportunity now. No 
experience or capital required. Permanent. 
Write today. McNess Co. , Dept. 652, Free
POrt. Ill. 
43 HIGHGRADE SALESMAN 
SELL Famous "Re-ZU-Arch". Write, Ev

erett Foot Cushion Company, Everett, 
Mass. 
SIDE lines; experienc.ed. Several depart

ments. Relate background. Gansnat, 1133 
Broadway, N.Y.C. 
44 HOBBIES, COLJ,ECIJ'IONS 
COLLECT colorful army patches. Latest 

picture book and catalogue only 15c. 
Insignia Mart. 703 Broadway. N. Y. 
JEWELRY stones removed from rings, etc., 

100 assorted $2.40; 50 large ones $2.40. 
B. Lowe. Holland Bulldlng, St. Louis 1. Mo. 
"GEM Cutting' •, Profitable, interesting 

Hobby. Instructive, Illustrated Booklet, 
Dollar. Mineral Specimens, Box 1191. 
Santa Monica, Calif. 
WHAT'S Your Hobby? Want to make 

money with it? Send stamp for circular 
that tells how. I. J . Mattushik, 5 Horatio 
Ct .. Newark 5, N. J . 
UNUSED Match Book Covers. 100 all dif

ferent $1.00. 35 Royal Flash Covers $1.00. 
Free list. Charles Edelman, 1311 P East 84, 
Cleveland 3, Ohio. 
440 ANTIQUE Firearms;-4,000 Bargains : 

--coins. Indian Relics, Cartridges, Min
erals. RU!es, Fossils, Fllntlocks, swords. 
Catalog with photograph 25c. Helke, 
Wenona, Ill. 
WANTED: Old Cigarette cards. Write. 

Charles Bray, East Bangor, Penna. 
CUT your own gem stones with a B and I 

Gem Maker. All necessary equipment. 
less motor and belt, $29.50 F.O.B. factory. 
Write for literature. B and I Manufactur
ing Company, Burlington. Wis . . Dept. M. 
EXCHANGE duplicates. Swappers every-

where. List free. Box 2166-S, Denver 1, 
Colorado. 
45 HOME CRAFTSl\IEN 
TOY patterns. Circus wagons, trucks, carts, 

pull toys, etc. 35 patterns $1.00. Con
tinental Products, 907 Birch, Eau Claire. 
Wisconsin. .. . --

. 
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STAINLESS Steel, bar or sheet assortment, 
$1.00 postpaid. Engineering, 1155 S. Ken

more. Los Angeles 6, Callf . 
LUCITE, Plexiglas. Catalin and Amerold 

are yours for the asking. Sold in sheets, 
rods strips and tubes. Cement, dyes and 
other supplies. Complete list lOc. Douglas 
Home Craftsman, Box 34, Stamford, Conn. 
TOYMAKERS, Wheels, Hardwood. Drilled. 

Trial Offer. Four 1 3/16'" and Four 11a"-
25c. Boyce, 50 Oliver. Bath. Maine. 
PLYWOOD-Beautiful nonpriority aircraft, 

cabinet and paneling stock. Thicknesses 
1/16" through 1" large, small panels. Fir, 
Gum, Birch. Mahogany, Walnut. Reason
able! Complete lists lOc. Carmen-Bronson, 
165A E. Third St .• Mount Vernon, N. Y • 
MAKE Shell Jewelry. Material furnished. 

Tell-U-How with orders. List free. Dixie 
Shell Service. Lakeland, Fla. 
28 LAWN Ornament patterns 25c. Other 

patterns: 15"-20" high; Dutch girl. Dutch 
boy, pirate, bull terrier, Mexican girl. Mex
ican boy, dwarf, penguin, flower girl, 10c 
each • 3 for 25c. 25 novelty patterns 30c. 
All 62 full size patterns $1.00 POstpaid. 
Strother, Box 383-HZ, Bel1ngton, W. Va. 
BUILD and sell Lawn Chairs. Plans $1.00. 

We tell you how and where we sell. 
Woodcraft. Danby, Vermont. 
MONEY In Plastics. Plastic Kit contains 

2 lbs. Luclte Sheets Coloring Dye and 
Cement with instructions. Send $2.50 to 
Plastic Specialty Co., 192 Lexington Ave., 
NYC. N.Y. 
PLASTIC8-Plexiglas. Lucite, Bakelite. 

Llgnollte, Lumarlth. Ethocel in sheets, 
rods, tubes and strips. Fine assortment of 
standard sizes. Cements. dyes and other 
plastics supplles, too! Complete lists lOc. 
Carmen-Bronson, 165A E. Third St., 
Mount Vernon, N. Y. 
WOOD Wheels 3~2" Diameter. Iron bushed 

hubs. Four for $1.00. Discount on Quan
tities of 100. Variety Shop, Box 1174, Char
lotte 1, N. C. 
440 ANTIQUE Fireal·ms;-4,000 Bargains: 

--coins. Indian Relics, Cartridges, Min
erals, Rifies, Fossils, Flintlocks, Swords. 
Catalog with photograph 25c. Helke, 
Wenona. Ill. 
WEAVING Spllnts. 1/16 to 1 inch wide. 

List of sizes. colors. prices for stamp. 
Samples, details many uses. 10 cents. C. 
Kelley, Box 165, Brockway, Oregon. 
CATALOG: Patterns plywood NoveltY 

Furniture - Letters - Numerals - Plaques
Frames - Weathervanes - Silhouettes- Lawn 
Ornaments. 100 Books & Booklet's on 
Crafts & Hobbles. Picture Frame Mould
ings, Tools. Large line Decal Transfers. 
Other lines. llundreda articles finely 11-
lustrated. Write Wo-Met Shop, Ashburn, 
Georgia. 
RAIN Switch Something New! Rings Bell 

or turns on light at First Few Drops of 
Rain. Easy To Make; Useful; Instructive. 
Let Your Boy Bulld It. Low Cost. Send 
$1.00 for Plans. Address Box 862, Miami, 
Fla. 
WHITTLER'B-20 Patterns. instructions, 

X-acto knife, wood, $1.00. "Old Whit
tier," 1402 Charles. LaCrosse. Wis. 
PLEXIGLAS And Luclte-The amazing 

crystal-clear plastics. Saw, dr111, bend or 
twist them into hundreds of articles that 
are beautifully different! Special one-pound 
assortment including cement, project draw
ings, complete instructions-only $1.25. Six 
pounds $5.00; 25 pounds $18.75. Masked 
sheets 12" x 12"' (144 square inches!) %" 
$2.50; 3/16" $2.75; ~~· S3.00. Fast-acting ce
ment $1.00. Red, blue, yellow dyes $1.00 
each. Pol1shlng compounds 65c. Please re- 1 
mit with order. Add 10% extra for postage. 1 
Satisfaction guaranteed. Carmen-Bronson. · , 
165A E. Third St., Mount Vernon, N . Y. 
"LUCITE", "Plexiglas" pieces. book of in-

structions and projects. 3 colors dye, ce
ment. $2.00 postpaid. O.K. for overseas. 
Barnett Specialty, 5430 Hollywood Blvd., 
Hollywood 28. Callf. 
ONE hundred twenty eight page completely 

1llustrated instruction book. Chock full 
of ideas and projects in all plastics, now 
given with Kosto Plasti-Kit Number Three 
$5.00. This kit contains Lucite, Catalin. 
Dyes, Cements, pol1shing materials. No 
waiting. Kosto Plasti-Kits Dept. PS-12 
3263 M St .• N. W ., Washington 7, D. C. 

EXPANDED glass blocks; Light, strong, 
heat-resistant, machineable. Sample, 

fifteen cents. Chateau Products, 800 s. St .• 
Pittsfield. Mass. 
TOOLING leather, Doll head Pins, felt 

Kits, wood sheep scrap 25c lb. Storr
Nelson, Rt. 2, Muskegon, Mich. 
lUUO TELUHOW Plans for homeworkers. 

List, dime. C. King, E . Kingston, N. H. 
LUCITE-Plexiglas. Colored and Clear 

Sheets. Rods %" -2"' diameters. Lames & 
prices. Free Listings. Craft-Plastics, Box 
1295, Somerville, N. J . 
TOYS Easlly made from scrap wood, 15 

Patterns 25c. 25 Novelty Patterns 25c. 
15 Lawn Ornament Patterns 25c. Complete 
Plexiglas Construction Kit only $1.25 
I'ostpald. Lynds, Medway. Mass. -
LIQUID Wood. Stronger than wood itself. 

Non-shrinking. Has a thousand uses 
around the shop. Kit $1.00. Frank J. Ives, 
Coopersv1lle, Mich. 
TOYS, Novelties. Lawn Ornaments, Sil

houette patterns. List lOc. Modern Wood
craft, Saginaw, Mich. 
~I J\1 INFOUMATION 
DRUNKENNESS Is a disease Which re-

sponds to treatment. Medical skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experience. 
Write for free booklet. P. s. Nelson. The 
Keeley Institute. Dwight, Ill. 
WHOLESALE Sources. Any Item. Addresses 

Supplied. "Service", 1332 Findlay, New 
York Clt:y 56. 
HANDICAP One-Seg Men, Women, Write, 

(Parogan Program). 6 East St., Jersey 
City 6, N. J. 
INFORMATION-Locating Articles, Prod

ucts (Wholesale) etc. Rakes. Box 0-5931. 
Chicago 80. 
ALASKA! Information on Fishing, Trap-

ping, Farming, Mining, Homesteading. 
Business Opportunities $1.00. Personal Ad
vice $5.00. Stevenson, 2713 N. Stevens, Ta
coma 7. Wash. 
47 INVENTIONS WANTED 
MANUFACTURER desires POStwar prod-

ucts to make and sell through drua. 
hardware, department stores and mall or
der. Or wm handle sales only. Reputable, 
nationally-known organization capable of 
promoting nationwide sales as well as man
ufacture of items. Prefer non-electrical 
products of metal. glass. plastics, etc. 
Write. Box AM6, care Popular Science 
Monthly. 
WANTED-Patented, unpatented inven-

t.lons having profit possibilities, all kinds. 
U wlll sell, reply immediately. Descriptive 
booklet, references, free. Invention Re
porter. 3B-11106 S. Lonawood Dr.. Chi-
cago. · 
INVENTORS: Have you a sound, practical 

Invention for sale, patented or unpat
ented? If so, write Chartered Institute 
of American Inventors. Dept. 3-C. Wash
Ington. D. C. 
CASH for Inventions-Patented, unpat

ented. lllr. Ball. BC-9U1 Pleasant. Chi
cago. 
INVENTIONS Promoted, Patented or Un

patented. Write Adam Fisher Company, 
183-A Enright. St. Louis. Mo. 
INVENTORS! Have you good patentable 

Ideas? Write Mr. Metzleer, 11 West 
42nd. New York. 
INVENTORS Attention! Have you an in-

vention patented or patentable of a 
novel electrical or mechanical device? Are 
you the owner of dies you wish to dispose 
of? If you have. either or both give full 
particulars. We are a highly rated manu
facturing concern with a nation-wide dis
tributing organization. Your rights wlll be 
scrupulously respected. Lion Manufactur
ing Corp., Dept. B M, 2640 Belmont Ave., 
Chicago 18, Ill. 
INVENTIONS and Designs Wanted At 

Once. Patented or Unpatented. Cash or 
royalty. John D. & Son, Dept. 1. 140 Spruce 
St .. Bridgeport 5, Conn. 
WANTED: Practical inventions for mar-

keting through chain, drug and cigar 
stores. Particularly desire lighters, smok
ers' articles. etc .. in plastic. wood or metal. 
Write Matt, 1412-GN, Great Northern 
Bldg., Chicago 4. 
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· WANTED: Practical Inventions. Inventors 
Patent Exchange, Research Divislon-Dt, 

Hartford 1, Conn. 
CASH for plumbing specialty inventions. 

Chicago Specialty Mfg. Co .• 295t Law
rence Ave., Chicago 25, Ill. 
PRACTICAL Inventions Wanted immedi

ately-Profitably negotiated. Box 1692. 
Oakland. Calif. 
EE JEWELRY 
CERAMIC Jewelry Supplies. Bar Pins. ear 

screws, for ceramic and woodworkers, 
also, glass and sea shell assemblers. Free 
catalog. Philadelphia Badge Co., 1007 Fil
bert St .. Philadelphia. Pa. 
GENUINE diamonds. out-of-pawn low 

prices. wonderful values. Unredeemed 
loans and big buying power enable us to 
offer beautiful gems at prices far less than 
original cost. Shipped Free for Inspection, 
Appraisal. Send for Big Free list showing 
fine diamonds at startling low prices. 
Lloyd J. Butler, Pres .. Prudential Loan As
sociation. 133-TL N. Clark St .• Chicago 2. 
"JEWELRY. Gem Cut ting. Metalcraft", 

excellent for hobby, profession. AI) in
clush·e. Cutting, pollshfng, mounting gem 
s tones. metal. Jewelry work for gift, house
hold, sale. Interesting designs. 287 pages, 
lllustrated. $2.95 postpaid. We supply 
tools. materials. Modern Technical Book 
Co., Dept. MS. 55 W. 42nd St., New York 
18. 
GOLD filled Anklets $1.95, initials Free. 

Moyer. B-252 M.ilton. Penna. 
BEAUTIFUL flowered agate for collections 

or Jewelry sample $5.00. Paul N. Barker, 
Midway, Wash. 
48 LANGUAGE Ol!TFITS 
29 LANGUAGES by Lingwaphone. Russian, 

Spanish. Portuguese-Direct conversa
tional method for mastering any language 
quickly, easily , correctly at home. Send for 
free book. L1nguaphone Institute, 54 RCA 
Bldg . . New York, CI 7-0830. 
.~A I .EGAL DIRECTORY 
MEXICAN Law Practice, A. B. Flota, Box 

236. El Paso. Texas. 
50 ::'\IACHI:SERY, TOOLS & 

SUPPLIES 
MAIL $1.98 and we ship parcel post prepaid 

E.Z. Drill Grinding At tachment for 
sharpening drills to factory accuracy. De
Luxe Model with prot ractor $2.80. Instant 
two speed friction clutch counter shaft 300 
t.o 1200 or fa.st reverse for Logan. Atlas and 
similar lathes $49.50. E. Z. Manufacturing 
Co., Dept. 2, 1709 West Eight h St., Los 
Angeles 14. Cal. 
DRILL GRINDER-Grinds drills to fac-

tory accuracy. Calipers with direct read
Ing scales. Circle cutters. New Tool grind
er. Lowest prices. Free literature. Facton. 
311-A East 31st. Kansas City 3. Mo. 
STAINLESS Steel, bar or sheet assortment. 

ten full pounds $5.00 prepaid. Engineer
Ing, 1155 S. Kenmore. Los Angeles. Calif. 
PLAN your postwar workshop now around 

Lewis Mills, Shapers, Dr111 Presses and 
other metal and woodworking tools-and 
save up to 80<;0 of usual cost by completing 
them yourself. Plain or semi-finished cast
Ings furnished with all materials and con
s truction blueprints. Send lOc to cover cost 
o! mailing catalog describing 23 ttems. 
Lewis Machine Tool Co .. P.O. Box 116, Sta
tion A. Dept. S-59. Los Angeles 31, Calif. 
EXPERIMENTERS-Repairmen - Crafts-

men. 400 valuable new springs 75 kinds, 
numerous sizes, 10.01)0 uses. $2.00. Deluxe 
assortment, $3.00. Jumbo, $5.00. Guaran
teed. Techntco, Box 246, West Hart ford, 
Conn. 
UNIVERSAL 8Pc Tool Set $14.85-10 Pe 

... $19.85. Wrench set 6 pc Boxend $7.85 
-Openend .. $9.85. Combination Box & 
Open 8 Wrenc.h set . . $14.95 . . Midget 
~~" or %" SOcket Set In Case . . $19.85. 
Standard ~~" 15 Pc SOcket Set & Case .• 
$29.85. Tractor % .. 14 Pc Socket Set & Case 
. . $49.85. Immed.late Shipment-cUp ad 
Mall Check Now. Universal Tool Co., 
1527 Grand, PSM. Kansas City, Mo. 
STEEL Stamping Set. 37 ~8-tnch letters 

and numbers. Army Surplus. $1.10 post
age preplild in U. S. Far Hills Branch, 
Box 26, Dayton, Ohio. 

r· CEMBER, 1945 . 

DRILL Grinder for t wist driUs $2.95. See 
ad page 264. 

GEARS for inventors, experimenters. 
model makers. schools, work shops, labo

ratories, etc. Government surplus made of 
brass, bronze. dural, steel and stainless 
steel. 12 matched pairs; 24 gears, bevel, 
spur and ratchet.. List price $12.00. our 
price $2.50. 25 matched pairs: 50 gears. in
cludes larger gears. also sets of worm 
gears. List price $30.00, our price $5.00. 
50 matched pairs; 100 gears bet ter assort
ment, including inten1al set and worm 
sets. List price $75.00 our price $10.00. 
Limited Quantity. Order now. Write for 
our Ball Bearing Catalog. Met Exchange, 
323 Canal St. , New York. 
PEPPY Governors make automobile motors 

power tmlts. Circulars. Harris Machin
ery. Minneapolis 14. Minn. 
BUILD Quickchange Gear Box for 12" 

Craftsman. 10" Atlas · la thes. Complete 
drawings. Instructions $3.00. No castings. 
Stevens Engineering, 2604 Military, Los 
Angeles 34, Calif. 
HOME Craftsmen-amazing new tools. 

heretofore restricted to important war 
work of motor transport and aircraft plants. 
are now available to you for the first time. 
Wit-h these patented, new war-developed 
Flex-Abrasive tools-wheels. micro-points, 
tlexacones-sclent.ifically made of soft. 
flexible, abrasive fabrics , you cut , shape, 
grind, and polish in one operation. Save 
time, labor; so fast precise work. Our ad
\'anced tapered thread design mandrel fits 
all standard rotary power units like 
Handee, Foredom, Crandall , others. Get 
useful Practo-Kit , of 15 assorted wheels. 

, points, cones and two mandrels for low 
introductory price of $1.95. Or big Master 
Kit with three mandrels and 36 assorted 
wheels. points and cones a t only $2.95. 
Send check or money order for either Kit. 
pre-paid. Or wtite card or letter ordering 
either Kit shipped C.O.D. !or regular price 
plus small delivery charge. Complete satis
faction and professional results fully 
guaranteed. Write: Flex-Abrasive Co 
Dept. 3-P-N, 100 N. LaSalle S t Chicag"o' 2. Ill. .. 

51 1\L>\HIC TRI(7K~. PUZZI.ES, 
JOKER NOVELTIES 

MAGICIANS'. Gamblers• secrets exposed. 
Cards. Dice. Punchboards . Slot Machine. 

Catalog lOc. Book Co., Box 671. St. Louis 
1. Mo. 
500 TRICKS you can do! Douglas' famous 

Catalog of 500 Tricks. now only 10 
cents. America's fastest service on magtc 
for pocket. parlor. stage. professional, 
amateur. Douglas' Maglcland. Dallas, 
Texas. 
TRICKY Match Box, It turns around! It 

stands UP! And It opens. most weird. un
canny magic novelty t rick. Complete ready 
to do 25c. The Magician. 2463- K, Kensing
ton Ave .• Philadelphia. Penna. 
WORLD'S largest professional magic shop 

keeps you in touch with latest tricks. 
To receive mailings send 25c for new cata
log. Holdens. P-220 W. f2nd St., New York. 
MAGIC vanishing card. Throw it into a1r, 

It completely disappears, reproduce it 
later from spectators pocket. Easy to do. 
Complete 25c with magic catalog. The 
Magician. 2463-D Kensington Ave. , Phila
delphia 25. Pa. 
25 EASY Card Tricks. lOc Cotn. VIctor 

Jones. Parma. Missouri. 
ATTRACTIVE Magic klt of 10 tricks ($2.50 

value) $1.00 postpaid. Kogel's Magic 
Novelt y Co., 6751B Colbert St., New Or
leans 19. La. 
BE a Magician. Large professional magic 

catalog of latest tricks. 25c. Ireland, 
F-109 North Dearborn, Chicago. 
FREE! Large catalog or maclcal apparatus 

If you remit 25c tor book "102 Eaay 
Tricks." Robbins Co.. 152-S W. 42nd St .• 
New York. 
54 MAGICIANS Tricks SOc. Magic Package 

25c. Professional Catalogue. List. 200 
tricks 25c. Lindhorst Magtc Den, 612PM 
Pine. St. Louis. Mo. 
MA

1 
OtIC: MB!g .160Gpagde Il~~~traFoted Catalog/ 

a est • agtc oo s. """"· r over ~3 
century we have supplied Professional as 
well as Beginner. Chicago Magic Co., 2300 
N. Mason. Chicago 39. 

DOUBLETALK. A riot of fun. Learn quick-
ly. Simplified Instructions 25c. Illustrated 

novelty lists included. Cable's Novelty 
Shop, 3166 W. 25th, Cleveland 9. Ohio. 
VANISHING Quarter and Catalog 25e. 

Sterling Magic, 347 John R ., Detroit, 
Michigan. 
AMAZE and mystify your friends wltb 

highest quality magic. New catalogue 25c 
coin. Mazda Magic Co .. Fond du Lac. Wis. 
MAGICIAN'S Encyclopedia! Four books! 

$1.00! Free Bookulogues ! Hirsch, Spring 
Valley 3, N. Y. 
SLICK tricks you perform easily. Clever 

party stunts! Dime brings big magic 
magazine. lucky p iece, catalog. Magic Fun, 
Box 35C. Irvington 11. N. J. 
BECOME Comedian ! Instructions Free! 

Kleinman. 25-31-M 30th Rd., Long 
Island Cit.y 2. New York. 
AMAZE! Myst.lfy! Hypnotize! Become Ma-

gician or Hypnotis t! Earn Big Money! 
Fascinate Friends ! Half Pound Clrculara 
Listing Hundreds Revealing Books, Star
t ling Secrets. 25c. Nelmar, 2851 Milwaukee. 
Chicago. Ill. 
FUN Cards. Seven laughs on your friends 

and thirty-five cents. Sent for Five 3 
cent stamps. Morgen. 663 7lst St .. Brook
lyn 9. N. Y. 
TRICKS. Secrets. cards, p unchboards, etc.. 

explained. Big illustrated circular free. 
Mack. Box 1278-P, San Francisco. 
AMAZING Tricks with dice, magical secrets 

exposed. S3.00 to W . Hansen, P.O. Box 
17 46. Dallas. Texas. 
JOKESMITH'S Supplies, comic cards, 

phony licenses. etc. Assortment Sl.OO. 
Samples 25c. Colorpress. Dept. s. Boll 
1612. San Francisco 1. Calif. 
52 :\IANUFA(:T(JUINO 
MANUFACTURING new specia lties you 

can sell. Baum•s Metal Specialties. 
Kansas City. Mo. 
MANUF ACTURE paints. Your garage a fac-

tory. No equipment capital needed. Com
plete Inst ructions. formulas-suppllera 
$2.00. Indust rial Chemist , 1826 60th, 
Kenosh. Wise. 
MODELS. small Jot manufacturing, met

als, plastics. etc. Milburn. Burlington. 
Kentucky. 
J>p lDLIT.'\U\' INSIHSI.-\. 
SILK Embroidered Emblems. Sample ancl 

price lists lOc. New Insignia Guide lOc. 
Insignia made to order. HobbyguUd. X35 
West 32nd St.. New York. 
FOREIGN decoration ribbons. list, sample, 

20c. Assorted insignia packet, folder. 
$1.00, Instgnincraft. 236-28th Ave .. N. w .• 
Calgary. Canada. 
o ~lii.K GOATS 
FREE: Postcard request brings you boot 

about dairy goats and sample montblJ 
magazine. (Subscription $1 yearly). DairJ 
Goat Journal. Dept. 568. Columbia. Mo. 
CC 1\DNERAI.S & J•RECIOUS 

STONI<~S 

FOUR pieces colorful agate. $1.00. Rock
hound, Box 555, Orand Junction. Colo

rado. 
OEMS, precious and semi-precious, aU 

genuine. from world wide sou1·ces. Deal 
direct. no overhead. save money. Cataloc 
lOc. Htll Co .. Route 7-K. Salem, Oregon. 
TWELVE Different Cabachons $1.25. Thirty 

rough Mexican opals $1.25. Dr. Ralph 
Mueller, Professional Bldg. , Kansas City 
6, Mo. 
»3 )0SCEI.LANEOUS 
GOOD "Used" self-Instruction educational 

boots on all subJects bought. sold. rent
ed. exchanged. Satisfaction guaranteed. 
Complete Information and 92-page lllua
trated bargain catalog Free. Write-Nelsoa 
Company. Dept. 2-01-2. Chicago f . 
DRUNKENNESS Is a disease which re-

sponds to treatment. Medical sk11l plus 
human sympathy prove successful with 
liquor and drue cases. 60 years experience. 
Write for free booklet. P . S. Nelson, The 
Keeley Institute. Dwight. Dl. 
GIANT Malls. Opportunities, Adsheets, Co

Publishing Plan lOc. Harvey Teeple, 
Decatur. Indiana. 
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TRADE Magazines- Business. Vocational. 

Diversion. Current single copies. Over 
200 fields. Free price-list. Commercial En
graving Publishing Co.. J•s N. Ritter. 
Indianapolis 1. Indiana. 
MEXICAN-Aztec Featherwork Tropical 

Bird Picture Card. Samples 25c. Bulletin 
Free. Mexican Products Co .• 126 N. Main, 
Tulsa 3. Okla. 

ARMY GOODS (USED) 
RAINCOATS $1. Bolo Knives $3.75, Jeep 

hats and caps lOc, Oversea Caps 10c. 
Dungarees 95c, Tool boxes $1, Gas mask 
bags SOc. Steel Helmets $1. Gun slings 75c. 
Holsters '75c, Canteens soc, Cups 15c, Mess 
kits 35c. Leggings 25c. Cartridge belts SOc. 
Minimum shipment $1. No C.O.D. N. Y. 
Salvage, 144 Chambers St . . N . Y.C. 

HEATING 6 rooms $25.00 yearly! Coal Fur
nace. Circulars lOc. Rosenzweig, RRIO 

b2. Cincinnati. 
FREE Drug List ! Druggist Z. Robins. 24 

S. Hamlin. Chicago 24, Ill. 
l:SOY Scouts- Campers. U. S. Army Surplus 

Used Equipment. Pup Tents $2.95. Can
teens, with cover and cup $1. Mess Kits 
'75c. Packs $1. Complete set $5. includes 
~Rrtrld~re belt. Samet Sales Co.. Hi!!l: 
Point. N. C. 
MEDICAL Laboratory Technicians in great 

demand. We train you in your spare 1 
time. in your own home. You can practice 
while studying. Write for free catalogue. 
Imperial Technical Institute. Box 9'73-S. 
Austin 5. Texas. 
UNUSUAL Novelties. samples lOc. Modern. 

Box 2, Station B. New York 2. 
DARE to Be somebody and Get somewhere! 

Unleash the creative magic inherent in 
your best self. Smash inhibiting fears. 
gain confidence, discover new qualtties in 
yourself. Make your confidence earn pro
motions. Put your imagination to work 
For you instead of against you . The writer 
of this course regained health. well-being 
and improved finances by the use of psy
chological principles. G et details of this 
Personallty-Develop!ng plan. No obliga
tion. Money-back Guarantee of satisfac
tion after trial period. Write today! Now! 
A card will do. School of Personal Psy
chology, Inc .. 321 Starks Bldg.; Louisville 
2. Ky. 
BE individual! Have striking, original 

monogram designed in India Ink on 
Bristol Board. Large size. $1.00. Send full 
name to Rupert Allen. Jr .. '728 N. Stone. 
Tucson. Arizona. 
GIANT explosive "caps". Easily made. In

structions SOc. Flxlt Shop, Dublin, Texas. 
SOUVENIR from Hollywood. Life like 

Turtle. hand made from large English 
Walnut shell. Head and tall balanced, 
sllghtest movement put them in motion. 
Postpaid SOc stamps accepted. Galen Hen
derson, SUO Harold Way, Hollywood 27. 
Calif. 
OBTAIN Free Fertile Lands or Profitable 

Employment in Latin-America. Interest
ing information. lOc. Vallesm. 395 Broad
way. New York 13. 
WHEEL assemblies for your own construc-

POWERFUL Alnico Magnets. Fully charged 
small Rods. War Surplus-Quantity 

Limited. Thousands of Uses. 30c ea. . SOc 
pair. Eljay, P.O. Box 891, Newark 1, N. J . 
MACHINIST-new book, Modern Method 

For Setting Locomotive Valve Gears. 
$1.00. Bridges. Box 3376, Jacksonville 6. 
Fla. 
PERSONALIZED Fun Cards. Latest novel

ty. Write Hughes Service. Shillington. 
Pa. 
SELECTED Products- Yours for better 

buying. Free circulars. Ives. Box 56. Ken
sington Sta .• Brooktvn 18. N. Y. 
PERSONALIZED Pencils. Name Gold. 

Dozen SOc, Christmas Boxes. Pencil 
Market. 611 15th St .. Knox\·IJle 16, Tenn. 
50 CLEVER new toy patterns $3.00. Cather

ine A. Schilder. Cresbard. S. Dakota. 
M 1\IOUEI.~ & 1\IODEI. 8lTPPUE~ 
MODEL Ship Builders! Are you looking 

for authentic, precision ship models? 
Send for richly illustrated fully descriptive 
catalogue in full color of famous ships of 
all kinds. Only lOc. Marine Model Co. Inc .• 
Dept. C6, 29 W. 15th St., New York. 
SHIP model kits and .littlngs. Complete 

line Fisher model yacht equipment. All 
Boucher. Fisher. Marine Model and Ideal 
Kits. fittings and blueprints at standard 
prices. Most complete stock in New Eng
land. Send lOc tor price Usts. James Bllsa 
& Co., Inc .• 220 State St .• Boston. Maaa. 
STEAM engines boilers castings blueprints 

circulars lOc. Anton Bohaboy, 229'7 Price. 
Rahway, New Jersey. 
MODEL Airplanes, Gas Models. Solid 

Models. Gliders. Gas Engines. Ship 
Models. Supplies, Tools-send 25c (includes 
refund coupon) for 68 page 8 ~izxll pro
fusely Ulustrated Master Model Airplane 
and Gas Model Catalogue. General Model
craft Co.. Dept. S12. 91-17 173rd St .• 
Jamaica 3. New York. 
BRASS Gears and model supplies for the 

Inventors. Send lOc for Catalog. Pierce 
Model Works. Tinley Park. Ill. 
BIO Ulustrated model engine catalog 10c. 

Active Products & Supply Co .• 53 W. 1 
Jackson. Chicago 4. 
MOST complete Illustrated Catalog-"0-

HO 00" Model Railroad Parts ever 
published. Send Sc for mailing. Belly, 13'77 
Gates Ave .• Dept. 824. Brooklyn, N. Y. 
WORLD'S largest selection model engine 

castings and drawings. Illustrated cata- 1 
Iogue lOc. Wayne Miller, Engineering 
Bldg., Chicago. 
SHIP and Yacht Model fittings and blue-

prints . . Hundreds of Items to choose from. 
Send for our War Time Supplement. A. J. 
Fisher. 1002 Etowah Ave.. Dept. W-S. 
Royal Oak, Mich. 
SHIP Model and yacht supplies. complete 

large 64 page catalogue. 25c. Wm. Wild, 
510 E . 11th St., New York City. 
CATALOGS (Illustrated) for Modellera! 

Airplanes: 60 page book on Solids. Fea
tures construction data. specUicatlans. 
camouftaglng, 15c; Railroads: 128 page 

DETECTIVES Earn Big Money. Experience 
unnecessary. Particulars free. Wagoner. 

P-125 West 86th. N. Y .• N. Y . 
MAKE money and travel. Two good Coast

to-Coast syst.ems $1.00. T-Systems, Box 
310. Memphis. Tenn. 
LEARN Metascience. Remarkable d rugless 

healing. No manipulation. No apparatus. 
Unbelievable simpltcity and results. Inex
pensive correspondence course. Write Meta
science. De Land, Florida. 
500 '1~ PROFIT puncture proofing tires. De

tails for stamp. Betke. Box 699, Borger, 
Texas. 
300 Money Makel'S 25c. Home Service. Box 

855PS. Des Moines 4. Iowa. 
MECHANICALLY Inclined Men-Own and 

operate general Appliance Repair shop. 
Complete. illustrated course shows you 
how. Welding, Refrigeration. Motor re
pair. How to get business. etc .. all phases 
covered. Free literature: Christy Supply, 
Dept. 1458. 2835 N. Central Ave .. Chicago. 
WANT Financial Independence? I've 

helped thousands. Dr. Tibolt. 31A, Phlla. 
20. • 
25c BRINGS Business Secrets. Success 

Plans. all tested. 25c Refund Coupon all 
postpaid. Rush. Wilkin, P-1348 N. High. 
Hillsboro, Ohio. 
DO You Want Results??? Opportunities 

galore. Earn big money at home. Dime 
brings details. Blllings. 210 Fifth Ave .• 
New York. 
NEED extra Money? Opportunities galore. 

Particulars-stamp. Jackson, Newfound
land 4, Kentucky. 
EARNINGS $2.000 year easy; Inventing 

simple Items for special cash markets. 
Ideas only. No patents. Write, Hendrick
son. Argyle 8, Wisconsin. 
EARN Money evenings. copying and 

duplicating comic cartoons for adver
tisers. Adservice, Argyle 2. Wisconsin. 
LEARN showcard writing at home In spare 

time. Fascinating, lifetime business of 
your own. No special skill needed. Free in
formation. Sherwood Publishing Co.. Box 
8. Dept. 64, Irvington. N. J. 
EARN money at home! Thousands dof 

"Home Worker Magazine" tells how. 
Sample. 25c. Sizemore. Box 6, 491'7 North 
Kastner. Chicago. 
PRIZE Contest Fans Can Win A For-

tune! Free announcement service! Good 
news for untalented contestants! Write to
day! National Contest Bulletin. Box 63C-M. 
Grand Central Station. New York CitY. 
PUT up powder and liquid-fast repeating 

products under your name. Large profits. 
Kohnn. 506 W 45th, Chicago 9. 
NOVELTY Manufacturing offers splendid 

opportunity to start fascinating. profit
able business. No expensive equipment 
needed- no molds to buy. Orders waiting. 
easily and quickly learned. start in garage 
or basement. Successful manufacturer 
sends literature free to adults. Plastex 
Products. 127 Clement St., San Francisco 
18, Calif. 
MAIL Order Work with real profits. Com-

pile and seil name lists. Start on shoe
string. Stamp brings exciting detalls. Vul
can Service, 2312 Ave. E-Ensley, Dept. 
S-5. Birmingham, Ala. 

tion of scooter wheelbarrow or wagon. 
8x2" Puncture-Proof Tire Metal wheels 
with bearings and axel. $2.25 per wheel. 
Send orders to City Machine Co., 868 E. 
Tallmadge Ave .• Akron. Ohio. 

1 " HO" guide. Equipment. accessories. fit
tings. 25c (includes refund coupon). Send 
coin or stamps for each profusely illus
trated catalog desired. Polk's "Nation's 
Leading Hobby House", 314-P Fifth Ave .• 
N.Y.C. 1. 
MODEL Engine Catalog. Railroad Sup

plies. 25c Refunded. Simonsen, P3654 
Greenview. Chicago, 13. 

' A $100-a- month hobby at home! No solicit-

SQUARE Dance instructions. calls. 25 sets, 
$1.00. OZarkians. Lonsdale. Arkansas. 

PHOTO':)ELLS. Make your own. Material 
and Instructions $1.00. Details free. Hill 

La!n>·atorles. Box 83. Glen Rock. N. J . 
RECEIVE Mails. samples. Moneymaking 

Opportunities. Literature. Your name In 
several malllng lists. lOc. Rodgowskl, 3415 
Broadway, New York 31. 
CUTTERS. Dental Burs assorted. reclaimed 

job-lot. $1.90 per gross. D'Wolf 192C E. 
Hartlane. PhiladelJ>hia. Pa. 
NEED something? Have you hunted every-

where and failed to buy it? Write us a 
letter. describe ~·hat you want. We find 
any article. any quantity, any price. Shop
pers Service. Box 441. Boston 2. Mass. 
YOUR Name featured "in Lights" on 

famous Broadway theatre! Free sample! 
Rickarby, 403-D W. 113th. N. Y. 25. 
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MODEI..S engineered to specification. Mod-
els for display, experimental design, In

structional. patent. decoratlonal. etmologl
cal, gift. etc. purposes. Also build any 
model ltlt desired. Your blueprint or letter 
given immediate attention. Scale Models. 
Inc.. Harold Mayle. Pres.. lOC Penn st. , 
Brooklyn. N. Y. 
BOAT Models. P. T .• Cabin Cruiser. SPeed

boat. Pree Circular. All Star. 2003 Lin-
coln Ave .. Chlca~ro 14. · 
65 'KioNE\'-MAKisG 

OPPORTt' SITIES 
PROFITABLE Hobbit>s & Occupations: tOe 

Publishers. 710 Gaston. Fairmont. w. Va. 
GIANT big mall! Hundreds or money mak

Ing propositions. home work offers. In
cluding blg magazine. all ror a dime. Gar
denville Publishers. Gardenv11le 12. N. Y. 

ing, no mail order. no meeting people. 
Easy, enjoyable pastime. Details. 25c (re
fundable.) Laura. Dickson, 241-PS Main 
Building, Lander College. Greenwood. S.C. 
ELECTRIC Clocks are every where you go, 

buildings, homes, parking-Jots. factories. 
Repairs increasing. Our easy to learn 
course with pictures and drawings teach 
You how to repair these clocks. Electronic 
Supoh· Co .• Box 2350-B. Houston 1. Texas. 
START profitable home business now capi-

talize spare time tree detatls. Manhattan 
House. 126P Lexington . New York 16. 
FREE literature. Small business of your 

own. Lynch. 402-SM Hazlett. Baltimore 
29. Md. 
CASH Mall Order Business. big profits. 

successful Income Builders. Hollywood 
28. Calif. 
INTERESTED in steady 

Write Deuaonstrators. 
Chicago. 

extra Income·~ 
1 '734 Harrison, 

POPULAR SCIENCE 

Copyrighted material 



SCIENCE O~PORTIINITIE$ 
EASY money d uring leisure time. New 
item everyone wants on sight.. Details. 
sample. International Industries. Culver 
City, Calif. 
BE The Car Polisher In Your Community. 

$75.00 to $100.00 weekly. Private or 
garage trade. My copyrighted course only 
$2.00. Ray's Polishing Service, 4502 Oak
mont, Philadelphia 36. Pa. 
PROFIT ABLE Local or Mail Order Busi-

ness in your home. Stamp brings free 
literature describing 137 proven plans. 
Kessler National Service, Box 392-PSD, 
Indianapolis ll. Ind. 
WHOLESALE Source 500,000 articles, 25c. 

Gisolfi, 135-A Chestnut, Scranton 4, 
Penna. 
X MONUMENTS 
WRITE For Direct Prices $1t.OO Up. 

Freirht Paid. Guaranteed. Free Catalor. 
Granite-Marble Factory. A49. Oneco. Fla. 
56 l'tfOTION PICTURES & 

SOUND EQ\JJP:.\IENT 
8-16mm SILENT-sound films. Complete 

rental !ibrary. All latest subJects. Free 
catalogue. (sample film lOc). Garden FUm, 
317 W. 50th. New York 19. 
FEATURE sound programs-shipped any

where $4.95 complete. Free Catalog. Na
tional Cinema Service. 71 Dey St., New 
York. 
BEAUTIFUL Koctachrome Slide and list, 

25c. Art Slide Co.. S-1, Canton. Ohio. 
PRE-WAR Outdoor Movie Film again avail-

able, Weston 12, Non-Halo, Machine 
Processing included, 16mm 100 ft. $2.95, 
Double 8mm $1.50, Ask for List of other 
popular types, Solar, 4247 S . Kedzie Ave .• 
Chicago 32, Ill. 
MOVIE Camera FUms. 100' 16mm $2.50. 

25' Double 8mm $1.25. Free Developing. 
Better Filma. 7t2 NewLots. Brooklyn 7. 
N. Y. 
MOVIE projectors bought and sold. List 

Hie. United, 2309-D Lawrence. Toledo. 
Ohio. 
SEND stamo for 16mm. 8mm catalogue. 

Sterling's. 679 Northampton. Easton, Pa. 
TAKE your Christmas Movies Indoors 100' 

16mm $4.25-100' outdoor 16mm $2.25. 
Ambassador 479-A Quincy S t. , Brooklyn, 
N . Y. 
SENSATIONAL full color movie subjects! 

8 mm., 16 mm. Big catalog 25c. Special! 
Projection length sample scenes (Koda
chrome), "Waikik.i Hula", $1.00. Specify 
width. Iriscope Kits, $5.00. World ln Color 
Productions, Box 392-A, Elmira, N.Y. 
CAMERA Film; 100 ft. Panchromatic 

16mm Weston 64 $4.95, 25 ft. Double 88 
Weston 64. $1.99 free processing. Movie ac
cessories, chemicals. We do proceasing. 
Free circulars. Fromader Genera. Daven
JXlrt 5, Iowa. 
LEARN movie projection. management. 

Free catalog. Theatre School, Elmira, 
N.Y. 
"THE World's Greatest Passion Play". All 

sizes. Rent or Purchase, Write Hemen
way Film, 33 Z Melrose St. , Boston 16, 
Mass. 
HOME Movie Rental, Sales, Exchange. 

8/ 16mm and Sound. Latest Releases
Money-Saving Rat~s. Details tor Stamp. 
Midland Film Exchange, Box 429, Oak 
Park 3. Dl. 
$1.00 BRINGS "Surprise" assortment 8-

mm colorful titles! Guaranteed. LeMoine 
Films, Nevada. Missouri. 
FREE, Year Subscription Offer, Amateur 

Screen News, 3021B Narragansett. 
Chicago. 
FREE Movie Film Catalog; samples 10c, 

Goodwill Co.. Jackson, Tennessee. 
16 mm & 8 mm SOUND & Silent Films 

Bought. Sold, Exchanged. Film Ex
change. 154 Nassau St . . N. Y. 
8mm MOVIES Bought, sold, exchanged. 

List free: MO Values . Woodbury, Conn. 
GUARANTEE fresh movie film! Three 

spools double 8mm.. $3.45! Six spools 
single 8mm. for Univex cameras. $3.50! 
(Limit six spools each t ype.) Processing 
free! Will send C.O.D. on $1.00 deposit. 
State make of camera. Eso-S. 4038 Broad
way, Kansas Cit.y 2. Mo. 

DECEMBER~ 19.45 

NICKELODEON8-8mm, 16mm, 35mm, 
Sound Comedies, Mellerdramas. Sold, 

exchanged. Meginnis, 340-W W. 29th , New 
York 1. 

8mm YOUR type in stock specify, 117 
Roosevelt. Phila. 20, Pa. Lists 25c. 

37 ::\IOTOJC(.' l.'('I.ES. BICYCLES 
& ~l' PPLIES 

FLOYD Clymer's Motorcyclin g Manual. 
120 illustrations. Information. specifica

tions. descriptions dozens motorcycles. En
gines. transmissions. carburetors, square 
four. two piston singles, overhead cam
shafts. spring frames. hydraulic forks. 
sidecars. riding instructions. Two cycle 
engines and power bicycles described, il
lustrated. $2.00 postpaid. Clymer, 2125 W. 
Pico, Los Angeles 6. Ca1i!. 
LARGE stock Indian parts. Expert motor 

rebuilding. Indian Motorcycle Sales. 
Kansas City 1. Mo. 
''MODERN Motorcycle Mechanics" en-

larged, revised. second edition. 560 pages, 
300 illustrations. The most up-to-date and 
complet.e motorcycle book published. Ex
tensively covers design, operating and serv
icing Harley-Davidson. Indian and Eng
lish makes. An Ideal Christmas gift for 
motorcyclist friends. Price $3.00 postpaid. 
Nicholson Bros., Motorcycle Engineers. 
Saskatoon. Canada. 
MOTORBIKE Manual. Contains Motor-

bike, Scooter plans. Helpful hints and 
catalog section, also a smal] motor tuneup 
leaflet $1.00. Variety Enterprise Co .. Post 
Office Box 124. Evansville . Ind. 
FLOYD Clymer' s popular motorcycle, auto

mobile books. See advertisement under 
Automobiles! Clymer, 2125 W. Plco, Los 
Angeles 6, Calif. 
1942 CUSHMAN Motorscooter $60; Briggs-

Stratton Motorbike $45; Midget Car $30; 
Briggs-Stratton motor $10, other motors 
as low as $3.50; plenty of tires tor motor
scooters and small cars $1 up. ( mailorder 
only). Send 25c for Big War-Bargain cata
logue Number Ten listing hundreds of bar
gains in motorscooters, midget cars, tires 
parts, plans etc. (35c by first class mall.) 
Midget Motors Directory, Athens. Ohio. 
PARTS. Accessories, Pistons Chain. Har-

ley Davidson Motorcycles. George's, P.O. 
Box 114, El Paso. Texas. 
TIRES, Tubes, Wheels, for Industrial 

trucks, carts. wheelbarrows, scooters. 
midget cars, coaster wagons. Nationally 
known makes. fh·st-llne quality. Sizes an 
to 18" o.d. in 2, 4, and 6 ply tires, separate 
Inner tubes, heavy duty demountable 
wheels. Also Caster Forks. straight and 
swivel types. Free Illustrated circular and 
prices. Jahant Co., 626 E. Exchange St., 
Akron 6. Ohio. 
MOTORCYCLE Parts. New and used list 

lOc. Ballak. 811 N. 9th . St. Louis l. Mo. 
ENGLISH "Motorcycling" Magazine. In-

teresting, educational, foreign motor
cycles. Racing, new-old models. advertise
ments. soc sample copy. Clymer. 2125 W. 
Ptco. Los Angeles 6. Calif. 
WHEELS. Tires. Tubes for Motor Scooters. 

Midget Cars, Wheelbarrows. and Indus
trial equipment. All siZes. Bicycle Parts, 
accessories. Largest stock in United States. 
Send dime for list. Cycle Transport Com
pany, 1241 S . Michigan Ave .. Dept . c. Chi
cago 5. Illinois. 
PROFESSIONAL Midget Racer. Motor-

scooter, Midget Roadster, and Midget 
Motorcycl.'!. Plans, specifications for all 
four contained in Illustrated handbook, 
25c. Big list used motors, motorscooters, 
Servicycles. etc., included free! Midwest. 
3839 Drummond. Toledo, Ohio. 
BUILD America' s lowest priced motor-

scooter speedster! Complete p lans. speci
fications, $1.00. Big list used motors, etc. 
included free! Motor Supply, Box 1682-CS. 
Toledo. Ohio. 
PLANS, Scale drawings, specifications. Il-

lustrations for building attractive motor 
scooter complete $2.00; plans electrically 
driven bicycle $1.50. Postpaid. Clymer. 2125 
W . Pico. Los Angeles 6. Ca!U. 
58 J\rtJ~JC. :!\ltTSI<' AL 

IN~TRUMENTS 

PLAY Swing Piano! Send JOe for Instruc
tion bulletin. Christensen Studios. 765 

Kimball Hall. Chicago 4. Ill. 

SONG Poems Wli.Jlted, for musical settings. 
Send poems for Free Examination. Write 

for Free Instructive Booklet outlining Op
portunities. United Music Corporation. 
Salem 12. Indiana. 
CROSS-Note Puzzles Music-Lover's De

light. Interesting, Instructive. Original 
$1.00. P .P . M.B. Guarantee. D' A leo, 190 
Sackman S t.. Brooklyn 12. N. Y. 
ATTENTION Fine Harmonicas $1.00. $1.50 

each. The Musician's Shop, 2 E. Centre 
St., Baltimore 2. Md. 
SONGS arranged and scored. Melodies 

composed for Jyrics. Workmanship guar
anteed. Write for particulars. Tommy Kil
bourne. Box 1253. Bakersfield. Calif. 
ADVANCED Piano Course. In one book. 

$1.50. W. Ot to, 4215 Park Ave., Union 
City, N . J . Sample lesson 10c. 
MAKE Money Play Guitar in Orchestra. 

Spanish or Hawaiian. Ten lessons will 
start you playing. One Dollar-Frank's 
Musicians Supply, 732 Jersey Ct. M .B. , San 
Diego 8. Calif. 
" G U I T A R S " "Band Instruments" 

"Bought"-"Sold". Free List. P . S. 
R udolph's. Atchison. Kansas. 
PIANISTS. Send $1.00 for my copyrighted 

easy "Chord Finding" course. PlaJ 
" tricky" chords to any number by ear or 
note. Guaranteed. Prof. Eggert , 4502 Oak
mont. Phlladelphla 36. Pa. 
AC ~A)lE LISTS 
SELL By Mail Book, Plans, write DiXie 

Mallers, King, N. Carolina. 
59 OI.D GOLD, WATCHES, l:TC. 
GOLD $35.00 Ounce-Mail old gold teeth. 

diamonds, Jewelry, watches- receive casb 
by return mall. Satisfaction guaranteed. 
Free information. Dr. Weisberg's Gold Re
fining Co.. 1500-B Hennepin, Minneapolis, 
Minn. 
B OLD STAMPS W~~TED 
WHAT have you to o1fer? A collection? .A 

"Shoe Box" accumulation? Anything In 
stamps. We urgently need them. Spot caab 
paid. Cosmopolitan Stamp Co .. 1457 Broad
way (Times Square) . New York. 
61 PATENT ATTORNEYS 
PATENTS Secured. Two valuable bCU~kleta. 

"Patent Protection" and "When and 
How to Sell an Invention", together wltb 
valuable "Evidence of Invention" form 
sent free. Write immediatelY to experienced 
patent counselors. VIctor J. Evans & Co .• 
941-M Merlin Bldg., Washington, D. C. 
"INVENTOR'S GUIDE" free, contalniDI 

100 mechanical movements, information 
about patenting, sellintr inventions. Frank 
B. Ledermann. 15f Nasaau St .. New York 7. 
PROTECT your invention through medium 

of my expert personal service. Prelimi
nary information without obligation. Hor
ace L. Beall, 902 F Street. N. W. 4, Wash
ington. D. C. 
PATENT Protection. Write for informa

tion. Pees. Record of Invention. Free. 
Randolph & Beavera, 340-A Columbian 
Bldg .. Washincton. D. C. 
PATENTS Obtained; selllng service, in

formation, recordinr forma free. Labiner. 
World Bulldlntr. New York '1. 
INVENTORS: Before disclosing your in-

vention to anyone send for Form ·•Evi
dence of Conception"; "Schedule of Gov
ernment and Attorney's Fees" and instruc
tions. Sent free. Lancaster, Allwine & 
Rommel. Registered Patent Attorney, 413 
Bowen Building, Washington 5, D. C. 
INVENTORS: Learn now-without oblitra-

tlon- how to protect and sell jour in
vention. Write for tree "Recor of In
vention" form and complete instruction• 
for making disclosure and eatabUshlng date 
of your invention. We also send our new 
free "Patent Guide for the Inventor," con
taining complete information about patent 
procedure and how to sen inventions; l'iv
in&' illustrations of many succeasful in
ventions; over 150 basic mechanical move
ments. We aasure you prompt. confidential 
service. Delays may .be dangerous. Write 
today for lour free "Patent Guide" and 
"Record o Invention" form. Clarence A. 
O'Brien & Harvey Jacobson. Registered 
Patent Attorneys, 52B-L Adams Building, 
Washington. D. C. 
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'PO 'PII l.A 11 SCIENCE OP'P01lTIINIT/E8 
PATENTs-Trade marks. Preliminary ad-

vice, book and dl.sclosure form free. Per
sonal service. Irving L. McCathran, 318 
McLaehlen Bldg., Washington 1, D. C. 
Registered Patent Attorney. 
WHAT Should You Invent? Our Free Book 

tells you what today's inventive market 
wants- how to put down. patent, and sell 
your ideas. Scores of letters in our files 
attest to the modem demand tor inven
tions-our long eXperience as Registered 
Patent Attorneys w111 help you. Get our 
Free Book, "How to Protect, Finance and 
Sell Your Invention." Also special docu
ment free. ''Invention Record" on which 
to sketch and describe your Invention. 
Write today. No obligation. McMorrow & 
Berman Patent Attorneys, H32 Atlantic 
Building. Washington 4, D. C. 
c. A. Snow & Co.. S-427 Snow Blda .. 

Washmgton 1. D. C. Registered Patent 
Attorneys. Established 1875. Literature 
mailed on request. 
62 PATENTS F'OR SALE 
NEW patented hair trimming appliance for 

everybody. Cash or Royalty. Other propo
sitions considered. Jacob Fox, 2376 Ryer 
Ave. , New York 57. 
63 PERSONAL 
DRUNKENNESS Is a disease which re-

sponds to treatment. Medical skill plus 
human sympathy prove successful with 
liquor and drug eases. 60 years experience. 
Write for free booklet. P. S. Nelson. The 
Keeley Institute. Dwight. Ill. 
LONELY People Everywhere are finding 

real happiness through introductions by 
mail. Particulars sent Free. sealed. I'll 
show you proof. Nancy Jordan. P.O. Box . 
466, San Francisco. Calif. I 
MAKE new friends thru old reliable club. I 

Free book wi th photos ot members. 1 

Correspondence confidential. Exchange 1! 
Company, 3827-PS Main. Kansas CitY. Mo. 

FORGET Constipation. Safe, sane, new 
way often ends constipation permanent

ly, No medicine. no mechanical devices. 
Write today for Free Information. Consol, 
765 S. Emerson, Denver 9, Colorado. 
SLEEPLESSNESS unnecessary-stop noise 

with Sleep-Rite. soft waxen earstoppers. 
Set lOe. Free literature. Raymond Dow. 
17 Park Row (1216AL), New York 7. 
CHANGING jobs soon? Let our psycholo-

gists advise suitable employment. courses. 
vocational future. Locate work where sue
cess 1.s easier. promotion faster. happi
ness greater. Discover your personality 
st rengths, special abilities, I.Q. Refund 1! 
dissatisfied. Free Information sent any
where. Vocational Guidance Clinic, High
land Park 9. N. J. 
FEET Hurt? Why suffer needlessly? Send 

postcard today for free literature. No 
obligations. Stem mons Mfg. Co. . Kansas 
City 2, Mo. 

LONESOME? Free particulars nations 
wealthiest. Arlington Club, Seven-B Ran

dolph Place, Washington 1, D. C. 

LONELY? Confidential . particulars free. 
Let America's largest club help you. 

Blair Club, 4554J Broadway, Suite 374. 
Chicago 40. Ill. 

LONESOME? Joln America's fastest grow
ing club. Free sealed particulars. Capitol 

Club, 3439-D S. Michigan, Chicago 16, Ill. 

HYPNOTISM. Complete 20 Method Course, 
25e. Western Institute Hypnotism D-1619, 

Palatine. Ill 

WIDOW and Widowers Club. (Confidential 
details 25e.) Write John Rankin, Spring

field. Missouri. 
LEARN Ventriloquism. 3c stamp brings 1 

particulars. Smith, Dept. 226, 801 Btge- I ----------------
low, Peoria. Illinois. LONELY? Plain sealed details free. Largest 
LONESOME? Get acquainted this easy Club In West. Endorsed by mlnl.sters. 

way. confidential sealed particulars 25c Club Elite, Box 71. Los Angeles 53. 
coin. Box 310. Memphis, Tenn. 
MEN: Wake up! Enjoy life. Be peppy. Get 

rid of that tired sluggish feeling. Send 
$2 00 now for 50-day supply of Youth
Bllt 9-ln-1 VItamin Capsules. Youth-Bilt 
VItamin Products. Dept. Z-52. 55 Vesey St. , 
N. Y. 7. N. Y . 
LONESOME Get acquainted wit h hund~eds 

of members. Confidential free partlcu
lars. Lone Star Club. P.O. Box 923, St. 
Louis. Mo. 
LONELY ·1 Establl.sh lasting friendships 

through reliable social register. Personal 
Service to all. Ml.ss Chase, Box 172. 
Seattle 11. Washington. 
REJUVENATION! _Afs_o_ D_i_a,_b-et_e_s_w---,-,1t7h_o......,.ut 

needle. Home treatments. Healthotel. 
South Whitley, Indiana. 
MEET new friends through our Personal 

Introductions. Original personal service 
dedicated to promotion of lnterest1ng 
friendshiPs. Established 1935: discriminat
Ing clientele all religious faiths. Phone 
Grace Bowes, or visit us at our omee any 
weekday . Ame:·:can Sel'VlCe, 236-PS W. 
70th S t .. N.Y.C. Phone Endicott 2-4680. 
PSORIASIS Sufferers: Has everything 

failed to bring even temporary relief 
from scales. lesions and itching? Then 
write today for Free Important Informa
tion. You needn't invest one cent ! P!xaeol 
Co .. Dept. s . Box 3583. Cleveland. Ohio. 
ATHL:Erifs ioot remedy $1.00 bottle pre-

paid. Guaran teed. Medically recom
mended. Dr. W. J. Renz. Room Three. 
Chavanne Bldg., Lake Charles, La. 
GET Acquainted Club-Through social cor-

respondence thousands yearly meet their 
"Ideal" . Write for list of eligibles. Many 
in your State. Sim}1son. Box 1251, Denver, 
Color11do. 
HAIR Falling? Dandruff? Write Trlcholo

glst . 139 Lewis Street. Phillipsburg, N. J. 
WONDERFUL Invention- corrects poor 

penmanship-few hours. Write, Ozment. 
15, St. Louts. Mo. 
"C" . Everything O.K. Please write. Give 

new address. "Roy". 

58 

LONELY for Love. Happiness. Companion
ship? Join Reliable Club. Ages. types, 

your selection. Details stamp, Francis 
Tower. Box 444- P. Kansas City, Mo. 
NEW Mothers-200 names $1.00. Mrs. D. 

Crawford. 61 Werden St .. Vallejo, Calif. 
NERVOUS? Bashful? Fears? Free, en

couraging information. John Englund, 
Ironwood. Michigan. 
FALLING Hair Its Cause and prevention. 

An Informative and educational pamphlet 
entitled "How To Keep Your Hair Till 
Ninety" mailed free. James Hilton, 4819 
Fourth Ave., Brooklyn 20, N. Y. 
"SEAL of God:'' Identified! 5c Bulletin, 

Box 87, Station H , New York 25. 
HAVE Penpals worldover. Illustrated 

Magazine with ll.st 10c. World Card 
Club, King, N. Caronna. 
LIVE Longer. feel better. enjoy life. Free 

Information. Fairchild Co .. Mt. Vernon, 
Ohio. 
FALSE Teeth that are loose can now be 

made to fit. Do It yourself at home with 
Dr. Reese's Dental Plate Liner. Entirely 
New. My private formula Not a paste or 
powder. Perfect. lasting fit guaranteed. 
Write for Information. Dr. C. N. Reese, 
Dentist. Box 268, Dept. B, Winnetka. Ill. 
LONELY, Have romance, companionship 

thru correspondence. Particulars free. 
Pearl Smith, Box 2732. Kansas City 13, Mo. 
ATTRACTIVE ladies want life mates. 

many have homes, farms, good positions, 
60 names. addresses, descriptions. 45c. 
Frank Sh111ing. 1017-C Dueber, Canton 6, 
Ohio. 
ROMANTIC Publlcation- 150 Names. Ad-

dresses. descriptions lonely people wish
ing correspondence. 35e. Year $1.00. Cu
pid's Magazine, Box 171, McKenzie. 
Tennessee. 
LONELY Hearts Club That 's Different! 

Introductions by letter. Confidential. 
Dignified. Honest service. Particulars free. 
Lester Golliday, H-15U Long, Columbus, 
Ohio. 

CIRCULARS mailed 6x9 20e per 100. Box 
298. Long Beach. N. Y. 

FIND yourself! Scientific tests reveal Per
sonality, IQ Vocation Logie. Set $6.00. 

Analyst, Box 758, Beverly Hills, Calif. 
BE Lonely No More! Open Destiny's Door! 

soc Brings Cupid's Dest iny. World's 
Greatest Social Publicat ion. including na
tionwide names. addresses; either sex. Cap.. 
tivating descriptions; sparkling pictures
widows, widowers, bachelors, beautiful 
girls desiring early marriage. (Year. bi
monthly, $1.00.) Mention your age. DestinJ' 
League. Aberdeen 75, Wash. 
LONESOME! Descriptions and details free. 

Big lists. ACME. Box 192-S, Aloha. 
Oregon. 
STEP Ahead Of The Crowd. Awaken sub-

conscious mind. Develop telepathic and 
Intuitive faculties. Banish fear and worry. 
Attain health. happiness. harmony, success. 
Booklet free. Five lessons and Great Key 
Thought $1.00. Atlantean Guild, Box 582. 
Harrisburg, Pa. 
SWAP; Trade. Free List. "Swappers' Ga

zette" . 2836-S Slevin. Loul.sv1lle 12. Ky. 
YOUR Career or Job Problems can be 

Solved. Tested Proven Methods. Career 
Counsellors. Trenton 1. N. J. 
LONESOM~? Names. Addresses. Deserip. 

tiona 25c. Ideal, Box 994, Sandusky, Ohio. 
STOP Baldness. Dandruff. Interesting 

Literature. Write, Aurbaek, 2345 Ocean 
Ave. , Brooklyn, N. Y. 
LONELY? Have penpals. sweethearts. 

everywhere. Magazine with descriptions. 
10c. George A. Simon, 6843 Jonathon. 
Dearborn. Michigan. 
MENS Plastic Belts. New Jewel-Like Plas-

tic that Is the result of War-Time re
search. Guaranteed to outwear leather 
five times. AU sizes up to 60" postpaid 
$1.50. Agents Wanted. Worthington Mfg. 
Co .. Box 676. Brockton. Mass. 

: PIMPLES Disappear overnight. I tried 
everything till I found this formula. 

$1.00. Morean. Box 243, Lowell. Mass. 
ACQUAINTANCES quickly made through 

correspondence. Find friends, friendship. 
companionship. Confidential. Lonesome 
tolks write, Social, Box 157-A, New York 
11. 
GENTLEMAN would like correspondence 

with refined lady any part of world. 
Also shutins. Object friendship. Write Box 
55. Hudson Falls. N. Y. 
"SAINT Christopher Medal" Said to bring 

luck and protection. Magnificently
struck. 14-karat gold plated coin with your 
full name engraved. Ideal personal good
luck piece. Send only $1.00. (Print name) 
Keystone Bazaar, Dept. 6, P.O. Box 2071. 
Philadelphia 3, Pa. 
DANIEL Williamson, Make Christmas 

Merry. Phone or Write Collect. Family. 
BUY VItamins direct. Save. Postcard. Ma

toaka Products. White Bear Lake, Minn. 
LONESOME? Get "Cupid's Mall". Many 

wealthy. (Stamp). Excel, 2H9 Jackson. 
Chicago 12. Ill. 
LONELY ? Really Big Lists. Descriptions. 

Photos Galore. men-women. 10e (coin) 
None Free, (State Your Age?) Jack P. 
Painter. Box S-966. Akron 9, Ohio. 
GASSY Stomach "Balloon" After Eating 

Corrected. Dr. Renzulli food combina
tion diet list. get well at home $3.00 post

. paid. Dr. Renzulli Healthlana Resort. 
Jacksonville Beach, Florida. 

64 PHOTO FINISHING 

SENSATIONAL introductory offer! Send 
snapshot or negative. this ad. and 3e. 

We' ll send you a beautiful 7" x 5'" enlarge
ment! Or. Kodak roll developed with 18 
guaranteed deckled-edge velox fadeproof 
prints or 8 double-size prints. 25c ! Special! 
From your negatives. 16 regular-size or I 
double~size reprints. 25c! Candid Rolls- 36 
exp. 35mm developed, vaporated, enlarged 
to 3x4. $1.00! 18 exp. SOc. Reprints. 3x4. Jc 
each. We have new. perfect 35mm film. 
Low prices. Free Mailer. details on re
quest. American Studios. Dept. 280, La
Crosse. Wis. 
CENTURY delivers work and service that 

can' t be beat. 8 exp. roll 25e with two 
professional enlargements Free. Century 
Photo Service, LaCrosse, Wis. 

POPULAR SOIENOE 
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SCIENCE OPPORTIINIT/E$ 
BIGGEST $1.00 value in 35mm finishing 

today. 36 exposure fine grain 3~~x4~2 en
largements; deckled. embossed margin and 
date. Eighteen exposure 75c; 16 exposure 
splits 55c; 36 exposure reloads soc. Special: 
return this ad with $2.00 and we will send 
five 36 exposure reloads. Free Mailers. 8 
exposure rolls in beautiful. deckled con
tact finish with embossed wide margin. 
25c. Mailbag FUm Service. Box 5440A. 
Chicago 80. 
CHOICE Film Offers-Roll developed, 8 

beautiful enlarged prints (deckled if de
sired); or 16 brilliant "Lifetime" prints: 
or 8 sparkling prints plus 2 fade-proof en
largem ents. Pre- war qualit y and price--
25c. Fast service. Quali ty guaranteed Free 
mailers, Dept. 18, May Studios, La Crosse, 
Wisconsin. 
OIL coloring photographs can be a fasci-

nating hobby or profitable sideline for 
those with artistic talent . Learn a t home. 
Easy simplified method. Send for free 
booklet. National Photo Coloring School, 
1315 Michigan. Dept. 1722. Chicago 5. Ill. 
MONEY Back Guarantee 16 Sparkling 

double clear Nu-Art Prints, also 2 Enamel 
Finish Enlargements. All complete 25 cents. 
Rolls or negat ives. Prompt, Careful. Guar
anteed. Lifetone Studios, Dept. 308, Des 
Moines 8. Iowa. 
YOUR 6-8 Exposure Roll Developed and 

Two prints each good negative JOe; Or 
enlarged to about Post Card size 8 Expo
sures 2Sc. 12 Exposures· 40c. 16 Exposures 
soc. Rapid Foto Service. G.P.O. Box 413. 
New York 1. N. Y. 
EVERY picture an enlargement! 8 spar-

kling deckle-edge Enlargements and roll 
developed 25c coin; 116 size or smaller: 
enlarge reprints 3c. Enlarge Photo, Bo:a: 
791Q. Boston. Mass. 
AT Last! Roll Developed, all your snap-

shots hand-colored as beautiful as most 
actual colored photography 35c. Band col
ored reprints 4c each-12 for 4Sc . National 
Photo Art Co., Janesville 27. Wise. 
TECBNIFINISH 35mm 36 exposure rolls. 

fine grain developed and beautifully en
larged to 3" x 4" high gloss prints only 90c; 
18 exposure rolls SSe. Credit given for non
printing negatives. Reprin ts only 90c for 
36. 55c for 18. Reprints of selected frames 
from uncut rolls 4c each. Reloads for your 
empty cartridges: 36 exposure reloads 35c. 
18 exposure reloads 20c. Fresh s tock. Tech
nifinish Color Prints 8" x 10" from your 
JSmm Kodachromes or 35mm area of larger 
t ransparencies only $3.00 in distinctive 
mounts ; $1.50 for additional prints from 
your 3Smm negatives for your projector: 36 
exposure positives SOc, 18 exposure 3Sc. 
Write for free malling bag, sample print 
and complete information. Technifinish, 
Dept. 113. Rochester 3. N. Y. 
8 EXPOSURE rolls 25c, over 8 exposure tOe, 

for one Velox print each and Free en
largement coupon. Reprints 3c. minimum 
2Sc. Fred A. Eastman. Bode, Iowa. 
100 MINIATURES $1.0~1%" x %" Any 

Photo (Returned) Perforated. Gummed 
tor S tationery . etc. Photos Copied. En
larged. Reduced SOc. Lang. 1334 Thorn
dale. Chicago. 
:BEAUTJF'OL double size Pictures 3~2c each, 

from 116 and 120 negatives. 3 1.~x4 ~2 from 
all other sizes. All work guaranteed. Over
night service. Roll developed and 8 pictures 
JOe. Roll 12 pictures 45c. Roll 16 pictures 
60c. Enlargements on double weight por
trait paper 5x7-30c, 8xl0-50c. Copies 
made from any picture 75c. Pacific Photo 
Service. Box 666, San Francisco, California. 
ROLL Developed and 8 beautiful enlarge-

ments 2 to 6 times larger. Decided Edge 
-High Gloss. Any 8 exposure roll 25c 
coin. 12 ex. 35c-16 ex. 50C-36 ex. $1.00. 
Reprint Enlargements 3c each. Alden 
Photos. 94-4 Astor Station. Boston 23. Mass. 
WE have fresh films . Roll Developed cou-

pon for six 5x7 enlargements . 16 prints-
2Sc. Reprints 3c. 3S mm 36 3 %x4 1,2 prints
$1.00. New film $1.00. Dick's Photo. Louis
ville, Ky. 
2 BEAUTIFUL Hi-Gloss prints each good 

negative and enlarging coupon with each 
6 or 8 eXposure roll developed 2Sc. Owl
photo Co., Weatherford, Oklahoma. 
ROLLS Developed. 8 prints 20c ; 16 p rin ts 

35c; Reprints 4c ; 10 for 3Sc; 35 for $1.00. 
Overnight Studio. 156 Elm, Albany, Wise. 
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PHOTOGRAPHS beautifully finished in 
oils-Reasonable rates. Send color de

scr ipt ions. Color Shop. 401 Bernice Bldg., 
Ta coma 2. Wash . 
SPECIAL-25 re-prints SOc; Suburban 

Studio, 1408-S Bond , Rockford, Illinois. 
CONFIDENTIAL developing, two prints 

each negative 2Sc. Royal Photos, 1718 
N. Sixth . Harrisburg, Penna. 
$1.50 SPECIAL 35 mm 36 exposures Roll 

Fine grain developed , 36 Beauti.ful 3x4 
high gloss prints, 3 5~x7", 1 8"xl0" Enlarge
ment from 4 best negatives and 1 36 ex
posure Reload, Beaut-iful color prints from 
3S mm Kodachrome, 3x4 Prints 75c. mini
mum order Sl.SO. Brown Color Labs., Box 
214 . La nsing 2. Mich. 

WW PI.AFiTICS 
MOLD new p la stic a t home. Complete in

structions Sl.OO. Tirekop. Box F-12. 
Madeira . Oh io. 
MONEY In Plastics. Plastic Ki t contains 

2 lbs. Lucite Sheets Coloring Dye and 
Cement with inst ructions. Send $2.SO to 
Plast ic Specialty Co .• 192 Lexington Ave .. 
NYC, N. Y. 
PLASTIC, Cement , Dye, Sanding. Buffing, 

Inst ructions. Complete KJt. Two Dol
Jars. No Checks. Rickys, 601 S. Vermont, 
Los Angeles 5. Calif. 

66 POUI~TRV & SUPPLIES 
RAISE turkeys the new way. write for tree 

information eXplaining how to make up 
to $3000.00 in your own backyard. address 
National Turkey Insti tute. Dept. 57. Co
lumbus. Kansas. 
YOUR great.est poultry problem will look 

simple when you read American Poultry 
Journal regularly. 500,000 poultrymen do. 
why not you ? 2 years SOc, 5 years $1.00. 
American Poult ry Journal. S29 South 
Clark. Chicago. 
PRACTICAL money-making poultry rais-

ing helps from Experimental Farm tor 
only 25c per year. Five years, $1.00. Sub
scribe today ! Poultry Tribune. Dept . 20, 
Mount Morris. Ill. 
RAISE Poult ry the Moneymaking Way. 

Get hidden profi ts. Ma ke up to $2500.00 
in backyard. Particulars free. White Poultry 
Service . 155 F . La wrence . Kans as. 

67 PRINTING, 
ll\;'l..TIGRAPHING, 

-'IDIEO<J.RAPHING. ETC. 
400 S\2 x 8~2 LETTERHEADS $1.25. Sample 

Free. Mango, 5S5-B South 20th, Newark 
3. N. J. 
LETTERHEADS. envelopes. blotters, cards. 

statements. shipping labels. $4.00 per 
1000 postpaid. Pricelist free . McCall Press. 
1326 S. 27th . Omaha. Nebraska. 
150 LETTERHEADS and envelopes $2.00 

postpaid. Going Print Shop. S-1S44. 
Muskogee. Oklahoma. 
QUALITY Print ing prepaid: Business . Per-

sonal Stationery, Letterheads, Envelopes. 
statements. Prlces Reasonable. Sample's 
Mero Products , Box 344, Punxsutawney, 
Penna. 
200 8 ~2xll BOND Letterheads. $1.00 Post

paid. Envelopes same. Royal Publica
tions. Prosoect Heights 3. Ill. 
3SO BUSINESS cards $1.00 postpaid. Art

craft . 40-06 97th, Corona 2. N. Y. 
200 S\2X812 LETTERHEADS 100 Envelopes 

Sl.OO. Abbott Press . Oswego. Kansas. 
BUSINESS, Personal Stationery. State re

quirements. Samples. Price List free. 
How Printing Co . . 717-23 Eunice, Webster 
Groves 19 . Mo. 

68 PRINTING OllTFITS & 
SUPPLIES 

PRINT your own Postal Cards, paper. or 
anything on "Printomatlc Self-feedin~r 

Rotary Postal Card Stencil Duplicator. 
Only $9.50 wit h $2.35 worth of supplies, 
Stenc!ls. Ink. etc . Literature Free. Pit ts
burgh Typewriter Supply, 336-RE Fourth 
Ave .. Pittsburgh 22, Pa. 
PRINTING equipment. type and supplies. 

Send stamp for details or dime for com
plete illustrated supply book. Kelsey Inc. 
X-8. Meriden. Conn. 

PRINTING Presses, Type, Supplies. Lists 
3c. Turnbaugh Service. Loysville. Pa. 

MAKE p r inting press . mimeograph cuts! 
Ent ire Instructions $1.00. Tirekop, Box 

B-12, Madeira. Ohio. 
INEXPENSIVE home- made p rinting press. 

Details free. Novel ty Shop, Downsville, 
Louisiana. 
PRINT At Home--Send 10c for Catalogue 

-Type, Presses, Supplies. Barnhard Co., 
6 Columbia St . . Newark 5. N. J. 
PRESSES, T ype, Supplies. Specimens. 3c. 

La Garza. 8 Walden, Cambridge, Mass. 
NEW Presses, T ype. Supplies. Bulletins, 

3c. Levinson. Box 918. New York 8. 

69 PUOI<'IT.o\BI~E OCCt:PATIONS 
ANNOUNCING home study course In com-

mercial baking. Practical basic training. 
Good field for those with aptitude. Nearly 
depression proof. Send tor free booklet. 
" Opportunit ies Jn the Baking Industry." 
National Baking School.. 1315 Michigan 
Ave.. Dept. 172-A, Chicago 5, Ill. 
$5000 FROM Half Acre! Growing Ginseng. 

Seed. contract supplied. Part iculars 10c. 
Associated Growers. Dept. 12. St. Norbert. 
Manitoba. 
LOCKSMITHING- P rofitable Business or 

Hobby! New course teaches you how to 
Pick locks, fit keys, de-code. master key. etc. 
Easy self- instruction lessons. Bargain 
price. Free details. Write-Nelson Com
pany. Dept . 7-01. Chicago f . 

MUSHROOMS grown; Boxes, Barrels. In
struction 50c Spawn $1.00. Gordons, 553 

William, Winnipeg, Man itoba. 
$<!0.00 WEEKLY. Made growing mush

rooms. Fresh. Dried. Dominion Patent 
331S83. free spawn. North American. 169Y 
Yonge. Toronto. Canada. 
PANNING Gold-Vacation Expenses-Oc-

cupation. New 160 page beginners book 
and three large blueprints-modern equiP
ment $3.00. Free literature, Old Prospector, 
Box 21S63, Dutch F la t . Call!. 
ALARM Clocks Easily Repaired. Adjusted. 

Inst ruct ions SOc. Jones, 12108 Dudley, 
Ut ica 3. N. Y. 
SHELL Jewelry, novelties. Easy to make 

a t home as hobby or to sell. Beginners 
k.it $1.00. Catalog free. Burton . Dept. M-1, 
~ox 27, Station A, St. Petersburg, Fla. 
"OPPORTUNITIES Abroad" - Complete 

Where, When, How Information for good 
jobs with American Firms in Foreign 
Countries. soc. William-Frederick Press, 
313 W. 35, N.Y.C. 1. 
PAINTING fiagpoles often pays $50.00 

d aily. Particulars f ree. The Skyline Co., 
P.O. Box 1601-A. Uniontown. Pa. 

~0 JlADIO. SUPPLIES & 
INSTRUCTIONS 

RADIO Service men and exPerimenters 
send s tamp for our giant radio cata

logue. Save dollars. United Radio Co., 
(1000-V) . Newark 1. N.J. 
YOUR New Free Catalog Is Ready! Ra-

dionic's Catalog lists hard-to-get radio 
parts and books. All available for immed
iate shipment . Send today to: Radionic 
Equipment Co .. Dept. 12C; 170 Nassau St., 
New York 7. N. Y. 
MAKE Simple. t ubelesa. batteryless. dis

tance-eet ting crystal radios. crystal and 
Illustrated instructions. 25c postpaid. Al
len. S-427. Clinton . Missouri. 
REVISED Plans 18 Crystal Sets (SW record 

5300 miles), inc luding ·'Radiobuilder"-
25c. Laboratories . 2610-T 18th Ave .. Ban 
Francisco 16, Calif. 
RADIO sen·tce fiat rate schedules solve 

pricing problems. Compiled from 20 years 
experience. Write for information. Radio 
Equipment Co.. 1415 W. Franklin Ave., 
Minneapolis S. Minn. 
BUILD Latest . Ext ra-Loud Crystal Set. 

Instructions. 20c. Amorose Radio, Rt. 4, 
Hungary Road. R ichmond, Virginia. 
RADIO Tubes- At tention Radio Repair 

Service Men. For sa t isfact ion in Radio 
Tubes. Le-Hi Electrical Co .. 650 Broadway, 
Newark 4. New J ersey. Distributors ot 
guaranteed Radio T ubes. 
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SCIENCE O~~OtlTIINITIES 
FAMOUS Razor Blade Radio! Illustrated 

Plans 35c. New Radio. Lohrville. Iowa. 

TEN, Simple, Easy to build Crystal Radio 
diagrams and crystal 25c Postpaid. Pot

ter, 1314 McGee. Kansas City 6. Mo. 
---··-~ 

CRYSTAL frequency control units. All 
kinds. Including 1000 KC calibrating crys

tals. Also blanks. High quality. Low price. 
Prompt del1very. S tandard Piezo Co., Box 
164, Carlisle. Pa. 
LOWEST Prices. Radio Tubes, parts. Bar

·gain lists Jc. Potter, 1314 McGee. Kansas 
City 6. Missouri. 

IN Stock: New Echophone EC-1A six tube 
radio receivers tuning 550 to 9.85 meters. 

Price $29.50. C.O.D. if you wish. Or sold on 
terms. Order from Henry Radio, Butler. 
Missouri, or Henry Radio, Los Angeles 25, 
California. 

TELEVISION: Oscilliscopes. New RCA 
5BP4 factory sealed $18.00. Others; also 

television parts. Send 25c for list includ
ing Schematics RCA, GE, Andrea televi
sion sets. Electronics Service Supply. 264 
W. 40th, N. Y. C. 
HEAD Phones; Latest type, Ught weight. 

finest quality, adaptable for use to mak
ing crystal sets. Slightly used sets without 
head bands $1.25. With leather covered ad
Justable head bands $2.50. New sets without 
head bands $1.'15. New sets with leather 
covered adjustable head bands and rubber 
covers $3. 75. Add 25c for mailing, send 
check or money order- quantity limited. 
Dept. B. Nico Supply Co .. 540 N. 17th St., 
Philadelphia 30. Penna. 

BUILD Your Own Radio. Simple Instruc-
tions. All kits complete including tubes. 

4 tube T.R.F.-$10. 75, 5 tube Superhetero
dyne--$17 .95. National Radio Distributors, 
Dept. P. 140 W . 42ud St .. N. Y. 18, N. Y. 

CRYSTAL Radio operates loudspeaker. Il-
lustrated instmctions. 25c. Sensitive crys

tals 25c. Tuners. $1.50 Old Reliable Crys
tal-Set kit . $3.25 Radio phones. $1.50 
singles: pair, $4. Aerials. 75 Ft .. 85c En
amelled wire 25c per coil. " World' s Sim
plest" one-tube circuits. 25c. No Aerial cir
cuit 15c. Crystal and tube circuit 25c. Cata
log free. Hulet, 334 E. 39th. New York. 

NEW FM-Televis!on Radio Courses Start-
tog January. Engineering. Box 291. Dal

las. Texas. 
AMAZING Pocket Tester Test AC-DC cir-

cuits. Fuses. Motors, Radius Ignition 
with Instructions 50c. Radio Tubes whole
sale. Retail. World Sales, Box 81. Clifton, 
N. J. 
POCKET Radio! Build vest pocket radio 

for local and long distance reception. 
Listen while walking or working. Attrac
tive. Unique. Plans and photo $1.00. Unit ed 
Manuf. Associates, P.O. 6163, Dallas. 
Texas. 
PORT ABLE Electric Amplified Record 

Player. Easy To Make. Detailed Plans 
soc. Radio. 1545 Adams, Denver 6, Colo
rado. 
OSCILLOSCOPES, 5 inch BC 412-15 A.C. 

opr. from Government Radar scr 268, 
Western Electric manufactured; cost Gov
ernment approxima tely $500; Special Price 
$44.50 with 13 Tubes. Receivers. BC 406S 
with 15 Tubes including 6 acorns from 
Radar scr 268 Super-Het.. 115 A.C. ap
proximately 203-207 Meg, easlly adapted to 
all VHf' use. Western Electric Mfd .. Price 
$39.50. Emerson built new short wave Re
ceivers. 4 band. 4 position 2-6 Me~. with 7 
Tubes. portable. powered by 2-volt battery, 
value $100 for $37.50. Cathode Ray Tubes 
5 BPI (Sylvania) tested $12.50. Head 
phones HS33 high Impedance. 2000 ohms 
D.C. res. light weight $1. 75. Microphones, 
lip-button (Signal Corps) 75c; throat type 
SOc. Telegraph Keys $1.15. 1 MFD. 1000 
V.W.G.E. Pyranol 95c; 2MFD, $1.65 ; 8 
MFD. 600 VW. $1.85; 10 MFD, $1.95, 1 
MFD. 6000 VW (Westinghouse) $9.25. 
Coaxial Cable 10c foot. One 500 Watt 
Transmitter mfd. Federal Telephone & 
Telegraoh Co. 500 Watts CW grid modu
lation 50 watt phone ; Price $1.250. All 
prices F .O .B. New York City. 25~ deposit. 
Crating and shipping charges added. Send 
for our Free weekly flyers. World Wide, 350 
Pearl St .. Brooklyn, N. Y. 
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PLASTIC radio, batteryless, tubeless. New 
sensational kit includes luc. ~e p,as .. c. 

solvent . detector. wire, hardware. plans. 
etc. $3.00. Plans only soc. Single earphone 
$1.00. Aerial ki t $1.00. Hallock-Busse Co. 
Products Division. Waseca . Minnesota. 

A UEPAIU WOUK 
GUARANTEED Watch Repairing. Old 

Jewelry Bought. Robert Corbitt, 1721 
Roosevelt. Chicago 8. Ill. 

SELF-INKING Pocket Stamps-2 lines 
$1.00; 3 lines $1.25; Dater 50c. Postpaid. 

Circular free. Press. Warm Springs 1. 
Georgia. 
RUBBER stamps. all kinds. Send for Cata

log. Excello Sales. Box 5UO. Shreveport. 
Louisiana. 
BETTER Rubber Stamps. Literature. 

Pocket calendar Free. Lee-Vall Press. 
Box 1242. Indianapolis 6, Ind. 

77 SONG\\'IUTEUS 

POEMS Wanted. To be set to music. Send 
your song poem today for free examina

tion by our staff headed b:v nationally fa 
mous hit composer of " Dream A Little 
Dream of Me' ·. Our new 6 step piau is most 
liberal and complete ever offered. Write 
today for free booklet. Screenland Record
ers. Dept. PS. Hollywood 28. Calif. 
SONGWRITERS: Collaborate wi th nation-

ally fa;nous composer of "Boots and Sad
dles". Send poems for free examlna tion. 
Get Free instructive booklet. Hollywood 
Harmony House. 126 S . La Brea. Studio 
L-10. Lon Angeles. California. 
SONG Poems Wanted. tor musical s ettings. 

Send poems for Free Examination. 
Write for Free Instructive Booklet outlin
ing Opportunities. United Music Corpora
tion. Salem 18, Indiana. 
POEMS Wanted! I'll compose special mu

sic. Send poem for Free examina tion. 
Eliot Wright. Box 3861-Y . Portland . Ore. 
POEMS Wanted to be set to music. Free 

examination. Send poems. McNeil. Mas
ter of Music, 510-PS s. Alexandria. Los 
Angeles. California. 
WANTED! Lyrics. melodies for songs. We 

arrange, publish. sell. Superior Song 
Studios. Passaic, N . J . 
SONGWRITERS. Songs Published Monthly. 

Advance Royalty. Send your songs or 
poems today for our exciting offer. Holly
wood Tunesmiths. Dept. lOF-C, 650 N. 
LaBrea. Hollywood, Calif. 
NEW songs and lyrics wanted for popular 

radio program and professional promo
tion. Free examination. Trausradio Mu.sic 
Inc.. Department P .S.. 1650 Broadway. 
New York ( af!Uiate of B.M.I.) 
POEMS Wanted for Musical Setting, Send 

poem for immediate consideration. Five 
Star Music Masters. 646 Beacon Building. 
Boston. 
OUTSTANDING ethical songwriting offer. 

Hlbbeler. CHi. 2157 N. Avers. Chicago. 
SONGWRITERS-send Poems for llnmedl-

ate examination and Free Book. "Your 
Future in Songwrlting". Radio Cit y Music 
Academy, 1674 Broadway, New York 19. 
SONG Writer' s Attention! The amazing 

demand for phonograph records. acceler
ated by more than 300.000 Juke Boxes and 
the Hits accredited them warrants your 
Immediate consideration. We are offering 
song-poem writers the rare opport uni tY of 
having established composers collaborate 
on appealing material received this month. 
Recola Records. Box 987S, Hollywood 28, 
Calif. 
SONG poems wanted. All subjects. Before 

sending poems. get the inside facts In our 
free booklet "Getting Ahead In Song
writing". Write today. Song Service. 331-J 
West 46th . New York. 
POEMS wanted for Immedia te musical set-

ting. Free examination; any subject. 
Well known music publisher in urgent need 
of original material. Send poems to: Com
poser's Guild of America. 545 Fifth A\'e .• 
New York 17. N. Y. 
SONGWRITERS. A llmited amount of 

musical compositions wanted for radio 
distribution. Tin Pan Alley Publica tlons. 
1587 Broadway, New York 19. N. Y. 

THE Complete Songwriter-$2.00 M.O. 
Post paid. Learn to write music. words, 

arrangement and publishing-96 page 
book. Write for publication offer free. 
Puritan Publishing Co., Dept. APS. 343 
S. Dearborn St .. Chicago 4. Ill. 

S(){l\ 'ENIIC.S 

JAP-0-LIGHTER. J a p hand grenade table 
cigarette lighter. Attracti\'e, nickel

plat ed. Souvenir of Pacific War. Ideal 
Christmas gift for veterans or any smoker. 
Made in U.S.A. Five dol.ars. Send mail 
orders to Woodrow W. Davidson, Box 5953. 
Dallas . Texas. 
JAPANESE Surrender Document. Photo-

copy of original with J apanese and Eng
lish Translations, same size, complete with 
all signatur~s. $2.50. Scholler. 507 E. 
Street. Washington 1. D. C. 
USEFUL Everlasting Hand Made. Silver 

Mounted cats- Eyes. Inlaid Turt le Shell. 
Silver Mounted Paua Shell. Hula Costumes. 
Many other offers. Sen d for circular. Di
rect Sellers. P.O. Box 4, Lautoka, Fiji. 
COLLECT Japanese and German Flags, 

and Military Emblems souvenirs. from 
o1·erseas. Details, sample emblem. 15c. 
Hobbyguild. S-35 W. 32nd St., N. Y. 

WAR Souvenir price list. five colorful Nazi 
ration stamps JOe. Peters. Box 308-J, 

Hemet. California. 
JAPANESE Invasion Cunency. Uncircu

lated. Philippiues and Dutch. List on re
quest . John Tillman. P .O. Box 881, Boise. 
Idaho. 

iH SPOUTINC.i (.iOOUs, G l !NS, 
t'lSlii:SC.i TA('KI.E, .-\.lt<'HERY 

BOWS-Arrows for Recreation-Hunting-
Fishing. Beautiful Archery instruction 

tJook. 70 pages. 50 illustrations. only 50c. 
mustrated catalogue Free. Archery Sales
Serl'ice. 617 Sout h State. Chicago, 
USED Guns. Binocula rs. Bought Last op-

portunity to get good prices before new 
merchandise comes in. Also Sold and 
Traded. Stoeger Arms Corp. , 507 5th Ave .• 
New York 17 . N. Y. 
WORLD'S most famous military and sport-

Ing knives. Hand crafted from Swedish 
Tool Steel. Manual containing price list 
lOc. W. D. Randall, Jr .. Box 1988, Orlando, 
Florida. 
SEND 10c for list 100 used guns. Fray

seths. Wilmar. Minnesota. 
USED GUNS. bought. sold. exchanged. List 

stamp. Howe, Coopers Mills. Maine. 
2000 BARGAINS. firearms. binoculars. war 

relics. catalog JOe. Smith Museum. Run
nemede, N. J. 
SWAP Guns. or get Spot Cash! We pay 

More. sell for Less. Large selection of 
bargains in new and used Rifles, Shotguns. 
Handguns. Send 25c (refundable with first 
order) for "Guaranteed Bargain Catalog" 
and Swap Jist o1 new and used guns. Klein's 
Sporting Goods. 503TJ S . Halsted. Chicago 7. 

"AMMUNITION" Available to Qualified 
Purchasers. List 10c. P. S. Rudolph's, 

Atchison. Kansas. 

80 STA~n· COLI .. ECTING 
ROOSEVELT Special- 2 two-cent covers. 

with handcolored photo o! Little White 
House; 8X10 portrait. reprint local paper of 
his deat h wit h poems, $1.00. Press. Warm 
Springs 1. Ga. 
ZOWIE-E-E! A Barrel of Fun for only a 

Dime! 500 Unl ted States-Absolt.tely un
p!cked and unsorted-just as received from 
church missions. Many varieties, lncludlntr 
large commemoratlves airmails, high de
nominations up to 15.001 Stampdom•s big
gest package of run-and you might ftnd 
something reallY valuable!! Price only JOe 
to serious approval service appllcanta. 
Money back U not delighted. Illustrated 
bargain lists with each order. Mystic 
Stamp Company, Department 55. Camden. 
New Yorll:. 
WORLD'S Largest Diamond And Triangle 

Stamps, Free Stamp Magazine, Stamps 
from Fighting Free French. 20 stamps 
from 20 different Countries. Pictorials. 
Atrma!ls. Big Bargain 5c wi th approvals. 
Capital Stan1ps, Dept . 10. Little Roell:. Arlt. 

POPULAR SCIENCE 
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SCIENCE O~'PO'R TVNIT/ES 

WANTED-Collections a n d Accumulations. 
Prompt payment. Rich ard Groman. 

306P. East Ha milton. Allentown , Penna. 
FREE-Pick 25c worth of stamps from our 

first U .S. Approval Selection . . . AP
proximately 100 stamps to choose from 
. . . Excellent va lue . . . No obligation to 
buy. List s 1llustrating the most popular 
U .S . stamps-a t prices you can a.fford
w111 be Included. Don't miss this oppor
tunity! Write todaY. S . D . Engel Co .. 
38 Park Row, New York City. 

BRITISH Empire I 55 Different Including 
Batum, Burma, Cyprus. Gwalior, T as

m ania. 5c to Approval Buyers. Lyman, 97 
Nassau St.. New York 7 
FREE-Canadian Sets. Royal VIsit. George 

VI, George V. Coronation . Jubilee. oth
ers. to approval applicants. Ensign, Box 
118- P . So. Orange, N. J . 
SPECIAL--Airmai)B-19 different, Includ-

Ing Zeppelin. Triangles. Latin America , 
etc. 5c with approvals. Continental Stamp 
Co .• Box 606, Dept . c . New R oche lle. New 
York . 
118 DlF'FERENT st&mps m cludlna com-

memoratlves, charttlea, airmail. sets. etc. 
Only Jc to approval buyers. We buy collec
tions. Badger S tamp Co.. Milwaukee 3. 
Wisconsin . 
SCARCE 1880 U. &.-Hussey Local Carrier 

Stamp listed at 15c. Also Costarica No. 
65 listed at 40c. Bot h sent free to approval 
buyers sendlna Jc 1>()8ta.re. Pladon S tamDs. 
1717-S Idaho. Toledo 5. Ohio. 

FREEl Leeward Is .• Cayman Is .. Turt.i 
and Caicoa plua 60 different mint Geo. 

VI Coronation poster stamps, to approval 
aervice applicants sending Jc postage, Tat
bam Stampco., 8J)rin&fteld 50, Mass. 

19t h CENTURY U. 8 . Commem, Civil War-
Battleship revenues. $5 and $10. Stamps 

free to U.S . approval appUcants. Met ro
politan Stamps, 198 G , Broadway. New 
York. 
COMPLETE "Uni ted States" catalog with 

1000 Ulust ratlonsl Send 10c for ma!Un~t. 
Harris & Co., 99 Transit ' Bldg., Boston. 
Mass. 
UNITED STATES apJ)r ovals comJ)lete cov

erage ft.ne quality. a ttractive prlcea. 
Seminole Sta mJ)s, Box 436, Coconut G rove. 
Florida. 
DEALER'S Wholesale Catalog. Postage J c. 

Frank.sco, 5031 Queensberry, Baltimore. 
Maryland. 
55 DIFFERENT United Sta tes-5c. Ap

J)rovals. Utechts. 1143D N . Keeler, Chi
cago 51. 
SCARCE " Pole To Pole" Packet ! Stam ps 

from strange, mysterious coun tries onlY 
-Greenland (North Pole !) SOlomons, 
Spanish Morocco. Bhopal, Patlala. Siberia, 
Graham land (Sou t h Pole I ) . D jibouti. Zan
zibar. etc .. and Including stamps cataloging 
up 1.0 25c each! Our P rice only 5c to ap. 
proval applicants. Big Dime Packet List 
fr ee! Met h uen Stamp Service, Inc., Dept. 
146. Lawrence, Mass. 
RUSSIA, 20 Different lOc. appr ovals. Reid

enbach. Lexington Ave .. T roy, N. Y. 
ATTRACTIVE Approvals tor Beginners, 

advanced collectors. J acobsen. 59 Nagle 
Ave .• New York 34. N. Y. 
WOW I $10.00 Worth Of Fun Only 10c. 

What a treasure hunt! Big package 500 
Foreign Stamps-just as received from 
foreign missions other sources. Includes 
stamps from Afghanistan, Africa. South 
America. Ph111pp1nes. Dutch Indies, Cape 
J uby. Palestine. etc . includ ing airmails. 
commemoratives, and stamps worth up to 
50c and 75c. This amazing offer is given for 
lOc to serious approval aJ)J)llcants only. 
One to a customer. money back if not more 
than delighted. Jamestown Stamp Co . . 
Dept. 5. Jame~;town. New York . S tamps
Valued Up To li'Oc And 75c Each. 
1000 MIXED U. S. none better JOe lists. 

Weatherby. Medina. Ohio. 
BOX Stamps containing h undreds all dif

ferent cataloglng up to 25c each . Every
thing $1.00. Longacre Shop, 106 W. 42nd, 
N.Y. 

·D ECEMBER, 191,5 

TURKS. Calcos Grenada. Brunei, Domi
nica. Caymans; everyt hing Jc wit h ap

provals. VIking, 130-P Clinton St .. Brook
lyn . New York. 
BIG 35 Nation Packet Including hard-to-

get countries. commemorative&. Airmails, 
5c with a pprovals. Beverly, Box u c. I . 
Station. l:irooklyn 24. N. Y. 
t· i ~· r Y Canadian:......~N:-e.:..w:..or"'o.:..un.:... -:d""la-n- d7 .-i-n-c..,.lu-d-

ing enrlles, commemoratlves l Oc ap
provals. Reade, 696 Gerrard. Toronto. 
ROCK of Gibral tar Packet Free. A nice 

collection of stamps from G ibraltar. the 
might lest for t ress In the world-also New 
Zealand CPn tennial- British Uganda
French Colonials-Early BI' Itlsh Colonial
Wt.:s t Indies-Sout h Am erican and War 
stamps plus sample copy Phllatoplc Month
ly Magazine. Send only 5c for postage. 
Empire Stamp Company, Dept. PR. T o
ron to 5. Canada. 
FREE! The Stamp F inder! Send today for 

big new edition. fullv Illustrated, en
abling you Instantly to lclentlfy all d ifficult 
s tamps! P.Jso fine packet strange. fasclnat
in~t stamps fmm Bosnia-Hrrzei:ovina. Mo
naco, P atiala. Cyprus. etc .. Including maps. 
ships, animals and str ange scenes. All free 
to approval applicants inclosing Jc postage. 
Garcelon Stamp Co .. Box 918. Calais. Maine. 
FINF. Approvals. freshly mounted. Fast. 

personal servicP.. T ell me what countriP~ 
you prefer and I'll send their stamn~ . 
Milton Skinner , 345· Eut Ocean. Lone 
Beach ·2. Ca lif. 
FREE-Stamp Wallet. Makes a nice Christ

mas gif t. Write today for our approvals 
and particulars. Alpine Co .. Box 536. New 
Rochelle. N. Y. · 
JUST Out! F ree New X mas Packet List. 

Intercity Co. , Dept. Y. P ort Washington. 
N. Y. 
FREE. 30 Different Including L iberia "Hip-

popotamus" Trian gle, Half-Stamp Tri
angle, Ml\ya, others. Approvals. Send Jc 
postage. P ilgrim, Waverly 18; Baltimore. 
Md. 
POSITIVELY Greatest Free Offer-Latest 

Scott's International S5.00 Stamp Album 
-covering entire World. contains 36.000 
Illus trated. descriptive spaces; Scott's 1946 
Standard S5.00 Catalogues " Philately's 
Encyclopedia " -absolutely Free to app li
cants for Foreign Approva ls becoming 
customers. Plymouth. Bell , Californ ia. 
lH DIFFERENT stamps from far away 

countries Including Airmail and Free 
Fighting French to approval applicants for 
10c. R eich Stamp Co., 4647 K enmore. Chi
ca go 40. Dept. S9. 
FREE! P ony Express· set (facsimiles) . 

Postage lc Roberts, 401 Shearerbldg., 
Baycity. ~.i!ch. 

FRF.E ! 1' British Empire Packet. Posta~te 
Jc. Williams, 601 Archerbldg. Baycity, 

Mich. 
F REE! Western Hemisphere Packet. Post

age Jc. Owens. 801 Welshbldg .• Ba~'clty. 
M1ch. 
1,000 GRABBAGS. 15c each. Special Ba gs 

25c. Sandy, 630 Bingaman. Reading, 
P ennsylvania. 
FLASH ! Super Value! D jibouti. Bechuana-

land, Cameroons. Dominica, o thers. all 
6c, Approval Appl!cants only, Southwest 
Stamp co.. Box 117. Long Beach 1, Calif. 
31 DIFFERENT wit h George Washington 

Stamps from BraZil and Ecuador; Pira te 
I sland; Victory Issue; Medical set; others 
-all 4c with approvals. Grayson- S tamps, 
Sherman. Texas. 
FAR Eas tern Rep ublic (Russia) # 42- 46. 

ca ta logues 75c. to approval applicants for 
25c. Collins'. 71 Coleridge St .• San Fran
cisco 10. Call!. 
PACKET Scarce United States before 1910. 

Only JOe to approval applicants. E . J . 
Banks. 6635-16S Ave .. Kenosha . Wis. 
FREE! Complete Balkan aviation set wit h 

appro\·als. Beaman, Glenbumie 10 . 
Maryland . 
60 DIFFERENT United States. lOc. Price

list free. Seidenberg, Cassopolis. Mich. 
PENNY Approvals by countr y. M. H. 

H(Jemlng. 102. Farmington. Arkansas. 
STAMP Magazine- Subscription 25cl 

"Stamp Post" , Station A, Pasadena 3, 
Ca!U. 

LIBERIAN Triangle set 10c wtth approv
als. Vargo Stamp:;, 6044 · S. :r·a1rfield 

Ave. . Chicago 29. Ill. 

' 25 DIFFERENT Guatemala lOc wit h ~·-~2-
l c Approvals. Canou·s. 4357 c s. Hoover, 

Los Angeles 37. California. 

FREE-stamps of the Orient! Manchultuo, 
China. Strttits-Settlements. Japan. Phil

Ippines and m any other Far East countries 
contained In ' h is inte resting packet. Free 
to app roval applicants. Send only 5c for 
mailing. F. Sh erman. Box 92, Brooklyn 
29, N. Y 

SMOKY Mountain commemorative sheet, 
largest U. S. stamp issued. and 33 U. 8 . 

Including commemoratlves. airmail reve
nues. rtc. Catalogs 75c-To a pproval appli
cants for 5c. Cyrhan Stamp Company, 
Dept. C. Gloucester. Mass. · 

FREE-2 sets. Postage Jc. Approvals. 
Eagleco. 2439 S . 5th St., Phila. 48, Pa. 

HlSTORICAL covers. stamplc bargalns. 
collectors' names. Stamporlum. 2660-E 

Rochester. Detroit 6. 
CANADA Wa r set 10 var. lOc with interest

ing approvals. Rheaume. 8949 Routhier, 
Montreal 12. Canada. 
MISSION Mixture. 500 S tamps 25c. G ar

:-ow. 851 W. 177th. New York 33. 

1000 WELL mixed U. S . 25c. Monjar, 1750 
Fairmount. Cincinnati. Ohio. 

UNITED STATES on Approval. Largea' 
varieties. Americas lowes t selling prices. 

Fort Orange Stamps. Albany 7. New York.-
UNITED STATES Collection-fifty differ

ent mint unhinged commemorative& 
1893-1939 only $2.00 to a pprova l appllcantL 
Stamp Co .. Alba ny 7, New York. 
10 DIF'F'ERENT U. S . Over 40 Years Old, 

5c. Foreign, U. s. approvals. Scott, 38 
Baker Ave. . Lexington 7, Mass . 
PENNY approva ls that please. McKee, 841 

Bankllck St .. Covington. Ky. 
TRIANGLE8-(Mozamb1que Co.) other 

beauties. 10C. Approvals. Reuter. 811-D 
W . 40th. Los Angeles 37. 
30 BEAUTIFUL Airmails 10c; Selected AP

provals. Louis .Morrison. Mllmont Park, 
Pa. 
8 ATTRACTIVE Airma ils Jc, With Ap.. 

provals and L ists. Gaydos. Kenosha. Wla. 
NOTICE ! H11 ve good supply mixed foreign 

stamps. better than average condit ion. 25e 
per 100, $1.00 per 500. Satisfaction Guar
anteed. K arr Ross. DeR idd er. Louis iana. 
PENNY Approvals that satisfy. NeU Gron-

berg, Box 5U1S. Ph1ladelphia 43. Penn
sylvania . 
OLD Scarce U . S. Seconds. Approvals. 

Herrnftt:ld 's, 551 Clinton. Newark 8. 
N. J. 
APPROVALS. Canada. Newfoun d land, 

Reference. Ell1s B ros.. Cedar. British 
Columbia. Canada. 
DON'T Buy any U.S. until you see my Free . 

List. Better stamps only. No overhead. 
Bargain prices. S. H . Dike. Box 1663, 
Santa Fe. New Mexico. 
BECHUANALAND Protectorate. Gorgeous . 

Tonga. Exotic P itcairn Isle. Beauteoua 
Fr ench Colonies- Everything only 3c wltb 
approvals! Saxon Co.. Dept. 6. Walden, 
New York . 
TRY my approvals from Vermont. You wiD 

be pleased . Edward Het!lon. St. Albans, 
Vermont. 
FOREIGN approvals for beginners. lc and 

up. M. W . Payne. W. Cheshire. Conn. 
CEYLON Set 3c Attractive Approvals. 

Johnstone, 18 Crest. Springfield 9m, 
:\fnss. 
CANADA 50. Dlffe1·ent; Egyp t 25. Differ

ent; 15c each. Approvals. Mitchell's, 
r •ssville. Mo. 
U. S. APPROVALS? Thousand Boots f or 

Inspection-Box 488A. Minneapolis. 
CHOICE African packet. 50 all different. 

A galaxy of scenes sh owing lions. tigers. 
n ative chiefs and jungle villages. Regular 
JOe value only ten cents to serious ap. . 
proval applican ts. Detroit Postage Stamp 
Co .• DeJ)t. S, Detroit 21, Mich. 
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'PO PUlA 'R SCIEN.CE OPP O"R TIINITIES 

BRITISH Colonial Collection-$3.00. An 
extremely fine collection of the British 

Empire. consisting of over 300 different 
varieties. which hils just arrived from 
England. It contains many New Issues of 
the Empire. Price of this collection is Just 
$3.00 postpaia. w. L. Bedard. 3420 Mont
clair, Detroi t 14, Mich. 

EXCELLENT Pictorial approvals. Reason
ably priced. Crown Stamp Co. , Box 331. 

Toronto, Canada. 

PACKET Silver J ubilees. Approvals, 10c. 
Quatsalt, 1242 Kelton, Pit tsburgh 16. 

Penna. 

U.S.-60 Dlff. Commemoratlves. Etc. 3c. 
Approvals. Moseley. 4515a Laclede. St. 

Louis 8. •Mo. • 

8 2 TATTOOING Sl"PPLIES 

TATTOO Outfits. inks. designs. Write. 
today. Zeis Studio. 728 Leslie. Rockford, 

IlUnoia. 

DIAMOND Point Engraving Outfits. for 
Jewelry, Tools and Freehand Engraving. 

Also Tattoo Supplies and Equipment. Send 
for Free literature. Wm. Moore Mfg. Co., 
Inc.. 651 S. State St.. Chicago, Ill. 

84 T OBACCo-P IPES 
6c CIGARS, Also National Brands. Whole

sale available. Continental Cigars. Cor
ning 3, N. Y. 

HONECAKE Plastic- Precakes new pipes. 
repairs cracks and burnouts in old pipes. 

Liberal jar· fifty cents. Honeycake. 6100 
Prescott, St. Louis, Mo. 

SUBAC-Smoking Tobacco Blending Turk
ish. Three Pounds $1.80. Chewing 4 

pounds $3.60. Postpaid. Belmont Farms, 
Chatham. Va. 

CIGARETTES Galore. Free details 25c. 
Box 294. Herkimer, N. Y. 10. 

K TRA P PING 

TRAP Fox and Coyote--On bare ground or 
deep snow. Learn modern tricks to out

wit the sly furbearers. Free Ulustrated cir
cular. Q. Bunch, Welch 1, Minn . 

BB T UEASUR E FINDE US 

NEW powerful Goldak electronic locators 
now ready. Amazing detecting power. · 

War time secrets of electronics now yours 
for finding valuable minerals and metals. 
Radically new circuits and principles of 
operation. Money back guarantee locate 
burled gold, silver or any metal at greater 
depth than any other device. Write for 
full details. Send stamp. The Goldak Co .. 
1544 W. Glenoaks Blvd., Glendale 1, Calif. • 

SEEK Buried Treasure, Methods. myster-
Ies. devices explained. Circulars free. 

Century Press. Box 151D. Glen Ellyn . Ill. 

86 TYP E WR ITERS 
USED Typewriters. Mimeograph, Multi

graph Print ing Devices. supplies. Dixie
Graph, King, N. Carolina. 

J VOCATIONAl~ G,t;IDANCE • 
DISCOVER your best ab illties through 

scientific aptitude tests. Information 10c. 
Testing Servi.::e, 507-S3 Gas-Electric Bldg., 
Rockford. Ill1nols. · 

87 W ANTED MI SCELLANEOUS 
MERCURY- Highe.s t prices. Free Contain

ers. Write Mercury Terminal. Norwood. 
Mass. 
IF you want to Swap Buy or Sell Anything. 

send 25c for The National Swappers 
Guide. It' s chock full of Swappers, Sell
ers, and Buyers from coast to coast and 
opportunities to Swap, Buy, and Sell al
most anything under the sun. National 
Swappers Guide. 610 St. Joseph, Evansv1lle 
12. Ind. 

Can a Man MY Age 
Beuo e a HOTEL EXECUTIVE 

W ATCHES 
WATCH and clock repairing--eomplete 

practical course in modern horology, 66 
Illustrated self-Instruction lessons. J ust 
out ! Low price. In formation Free. Write 
-Nelson Compan y, Dept, 8-01-2. Chi
cago 4. 

WATCH & Clockmakers Handbook by F. J . 
Britten $5. 79. Most Complete On Sub

Ject. For Description, Write for Catalogue. 
Engineers ' Book Service, 19 W. 44th St .• 
Rm. 1002, New York 18. 

TRAIN yourself for watchmaking, repair , 
adjustment . New. all-inclusive "Prac

tical Course' • for beginners, professionals. 
Illustrated. Sensational value. $2.95. Post
paid. Money back guarantee. We supply 
tools. materials. Modern Technical Book 
Co., Dept. 2MS, 55 W. 42nd St., New 
York 18. 

WATCH and clock repairing increasing. 
complete home study course with draw

ings and pictures. Information free 
Houston Chronomatic and Watch Co .• 
P.O. Box 5367B Houston 12. Texas. 

88 WE LDING, SOLUEIUNG 

NEW Model electric welder 110 volt AC-
DC; will weld all metals; easy to use. 

full directions. Complete with power unit, 
fiame and metallic arc a ttachments. car
bons. fluxes. rods, mask; all for $19.95-
Used by the Na vy. Magic Welder Mfg. Co .• 
239-PS-12 Canal St .• New York City. 

BUILD D.C. Arcwelder without rewinding 
a rmature. Plans $1.00 each. 25 to 600 

amperes from automotive d.c. motors. light 
plant generators. Automobile starter -gen
erators. Welders Club WB-3432, Chicago 54. 

NEW and Used Arc Welders and Brazers. 
220 Volt. 32 Volt. and 110 Volt. Un con

d!t!onally Guaranteed. Forney Mfg. Co .. 
Fort Collins, Colo. 

EvenThough He Has NoPrevious Hotel Experience? 
One day- soon-would you like to step into a well-paid 
position as Hotel or Club Ma nager, Purchasing Agent, So
cial Director, Apartment H otel Manager or Assistant Man
ager ? Would you l!ke to be able to look forward happily 
to thE' future? The success of L ewis graduates from 18 to 
50 P ROVES you can- though you never had a minute's 
experience in hotel work. 

IN 90 DAYS 

Electric Company Employee Becomes T raveling 
Manager o f H o tel Chain Tho u gh Wi tho ut 

P revious H otel Exferience 
"I h ad a comparatively good position in a 
Gas a nd Electric Co., but could go no f urther. 
Seeing a Lewis a dvertisement, I inquired and, 
later , enrolled. Now I am Traveling Manager 
of a well-known Hotel Chain. I h ave not 
only increased my pay, but have ever-increas
ing opportunities ," writes Ivor Bill berg. 

S tep Into a Well-P ai d Hote l Position 
FREE Boo k Give s Fa scin ating Facts 

Our F R EE Book, "Your Big Opportunity," explains how 
you can qua lify for a well-paid positionlut home, In leisure 
time. It tells how you are registered FREE of extra cost In 
the Lewis National Placement Service; shows how you can 
be a Lewis Certified Employee-certified t o "make good" 
when placed in a position. Mail the coupon N OW ! 

fliWasliouLTRmtiNG scHiiiiL-- 31Y'su~,f~~L i VETERANS 
I Room QX·2724, Wasll lntton 7. 0. c. u_ I This course 

I ~~~t?o~e 0\,~Tg~~~.;n~~0~is~~~u~n~!~ 1~c!'$0[~uqn~zi;>: I is available 
ror a well-paid position at home . In my leisure under gov' t. 

1 time. 1 auspices 'to 
disch arged I Name · · · · · . · · . · .. · · · · .. .. . · . . . · . · . . . . . . . I veterans, if 

I Addres s ..... . .. . . . . .. .. . .... . .. .. ... .. . .. 1 Q U: 1 if i e d 

I City· · · · · · · · . . ...... . ... . . .. . . State . .. . . .. I ~~I. e~ilth e ... ________________ , ______ .. 
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AT BOMB 

Money· Making Career Open 
to Men alid Women, ~• to so 
Hundreds of men and women between 18 and 50 make $10 to $20 in 
a single day giving sc.ientific Swedish Massage and Hydro-Therapy 
treat111ents. There ia big demand from doctors. hospitals. aana
t.nriltlll& and clubs. Graduates earn large full tlme incomes from 
these or in pr ivate practice i n their own oiHces. Others make goO<l 
money from home treatments gil·en in spare time. Learn this in
teresting, money-making profession in your own home, through our 

home study course. Same instructors as in our 
nat ionally known resident school You can win 
independence and prepare for future security 
by Qualif:;-ing for your Diploma. Course can 
be completed in S to 4 months. Many earn 
while they learn. Begin your training at once • 

Anatomy Charts & Booklet FREE 
Enroll now and we will include, at no extra. cost, 
many needed supplies. Fit yourself to help meet 
growing demand for massage now and after the 
war. Send the coupon at once for complete details, 
Anatomy Charts and 32-Page Illustrated Booklet, 
FREE, postpa id. -- ............... -- --------THE COLLEGE OF SWEDI S H MASSAGE 

Dept. 570R, iOO East Ohio St., Chicago II, Illinois 
Please send me FREE and postpaid, Anatomy 

Booklet and complete details on Home Training. 

. 
Charts, 32-page 

c·t t y -·······- ···. n .oo · ···· · ·-···· · ·-···· · ... ••• • .•••• •• • • •·• • •• ••• ••• • ••••• • • • • state ..•. - ..................... - ........... .. 
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TRAIN FOR KEY 1GB OR aJSINESS OF YOUR OWN 

REFRIGERATION ......... and • •••••••• 

AIR CONDITIONING 
111111• of Older Units Need Expert Service. BIE After-the-W1r Expensioa Will 

Cre1te Even More Opportunities. Approved for Yeter1ns "G. I." Trelnl111 
A key job-a successful business o f your own- yuu can have either In lhis ..-ita!, 
wu-h1t induKtry. A 6erioue • hortage of "'"vice-expert~ exi•tM in every branch. 
Big pos t-war boum will open thou~andK of new opportunities . Get ready for your 
big chance. We'll give you the practical tTainln~.t you need - at home- and In 
our big Chicago shops, larges t and most cumpletely equipp~d in the country. 
No advanced schooling needed. Our uni<JU" metbodK muke everythin~ ea•y 
to grasp. We'.-e trained thousands . l'ay R• you " "· Quit when you want to. 
Get the full facta without obligation. Wri t<' TOIJA Y. 

INDUSTRIAL TRAIN lNG INSTITUTE 
2150 Lawrence Avenue, Dept. P2-M, Chicago 25, Ill. 

Get Ready for Big After War Opportunities! 
I Will Train You 

at Home Until 
You Get a GOOD 

PAY JOBin 

DRAFTING 

Act now to get a better job with more 
pay and pleasant working conditions. 
Get into Drafting-the basic profession 1 
where all post war products will start. 
I will train you a t home- give you ex
perience-doing t.he same kind of jobs 
you will do with the best pa ying firms. 
I furnish instruments . d1·awing table 
and all equipment when you start. 
Write today for vital facts and FREE 
illustrated book. Give Age. 
Enalaeer Dobe, Dlv. 212, Libertyville, Ill. 

5 PRINTING PAYS BIG E 
•• "Make your future secure. Prepare for a COMPLETE :: 

highly paid position or a print shop of your COURSE ONLY 
• own. Students throughout the world are • 

• 
e nthusiastic In their praise of our tralnin.: $14 • 5 0 • 
program and the personal attention given 

• each student. Rush name today for free CASH • 
• literature and sample l esson. No salesman TERMS AVAILAIU • 

; i~i~rn~ti~nal School of Printing, Dept. 1125, Troy, o. ; 

Thousands of 
Trained Men 

Will Be Needed 

e New homes and other structmcs to be built after 
peace returns will provide a tremendous number of well
paid jobs. Men trained in Architecture, Drafting-, Con
tracting, Carpentry anti related building trades will cash 
in BIG on their knowledge and skill. YOU can train in 
spare t ime at home, at low cost, for a big-pay job in 
this rich field. American School can belt> you to success 
just as it has helped others during- it.s 48 yearli. Uheck, 
fill in and mail coupon NOW for FREE infonnatlon. ----------------------
AMERICAN SCHOOL, Dept. 8946, DrexeiAve. at58thSt., Chlcago37 ,Ill. 

Send me FREE information nbout your special training plan 
covering subjects checked below. 

0 Architecture and Building 
0 Drafting and Dealgn 
0 Contracting 
0 P'ractlul P'lumbing 
0 Air Conditioning 
0 Refrigeration 
0 Electrical Engineering 

0 Automotive Engineering 
0 Dieael Englne<>ring 
0 Mechanical Engineering 
0 Plastics Engineering 
0 Aviation 0 Radio 
0 Business Management 
0 H igh School Courses 

Name . , • ••••• ••••• ••• •••• ••• • • ••. • • •••... •. • • • • • • 

Address . •. .. • .. • .••.. ••. •.• • .. . . ... . •• ...•...•.••• 

. - 7 • . 

Open-for-yourself IIIW 
world opportunities with 
flnothe·_r language by 

LINGUA ONE 

The post-war world will belong 
to the two-language man and woman. 
They will be able to take advantage 
of opportunities wherever the pros· 
peas are brightest, the pay highest, 
the work more interesting. 

LINGUAPHONE 
Convenational METHOD 

prepares you, in your own home, to SPEAit 
any one of 29 world-languages: 
SPANISH POLISH 
PORTUGUESE RUSSIAN 
NORWEGIAN FRENCH 

and 20 otlter languages 

GERMAN 
ITALIAN 

SWEDISH 

You learn through natural, everyday conver· 
sation. First you LISTEN to the clear voices of 
native teachers .•• they speak to you as often 
as you wish ..• You REPEAT what they say ••• 
ask and answer questions, and before you are 
actually aware, you are conversing. 

Endorsed by leading educators; used in thou• 
sands of schools and colleges, and by Army, 
Navy, Flying, Signal and other Services. 
"Ling11111Jh011e is unique ••• it h11s no equlll." 
SEND FOR FREE BOOK. Save time, work and 
mone)•-become a two-language man. 
LINGUAPHONE INSTITUTE ------------------ .... I LJNGUAPHONE INSTITUTE I 
I 58ARCA Bldg., New York 20, N.Y. I 
I Without cost or obligation please send I 
I me the Linguaphone BoOk. I 
I 1'141,., .•..••.....•.•......•.•......•••••••••••••••••.••••••••• I 
I I I At/.llress ••.•••.•••• •• · • •• •• • · • ••• •• ••• • ••• ·•• •••• •• ••• •• ·••• I 
I Cily ......•.•.......•.•.•.. Zo•e ...... Sltlle............ I 
I_LI•& u~g ~in I ~~S! ed.:.:: ·:.:: :~:::.:. ~ ·.:.: ::.:.::.:.:.:.:.: ._ • . 

p~ PM{e:u«m 
BE YOUR OWN BOSS 

There's a big po:;;t-war demand for trained Dental 
Technicians. Start now and learn this profitable 
profession-a career for both men and woman. Our 
amazing new method o= teaching is a short cut to 
success. Individual instructions. No classes. Instruc
tions on practical work-day or night. Also part
time instructions. 

Visit Us or Write for Free Booklet 11P.S." 

National School, Mechanical Dentistry 
10 W. Jackson Blvd., Chicago 4, Ill. 
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anes 
E at Taylorcraft believe in ac• 
tion, not words. The facts are 

these. We are delivering Taylor· 
craft planea in volrtme-and have 
been aince Y ·1 Day. 

. 
But so great has heen the advance 
demand for side-by-side airplanes at 
moderate cost that even though 
Taylorcraft-world'slargest builders 
of side-hy-side airplanes-is now in 
production at a rate unprecedented 
in all peacetime aviation, still de· 
Jnand exceeds supply. 

To insure fairness in distribution, 
priorities are being established on a 
"first come-first served" basis. This 
applies not only to orders but to 
requests for information. 

• 

• e1r 

To make sure of getting your 
Taylorcraft at the earliest possible 
moment, we respectfully suggest 
that you send now for the name of 
your nearest Taylorcraft dealer-and 
that you fty this amazingly safe and 
comfortable plane without delay. 

Prompt action now will guarantee 
you against having to take ''second 
choice"-ifyou want to fty by Spring! 

PRESIDENT 

VICTORS! Because you weren't here to 
order your personal plane, we at Taylor;. · 
craft have reserved 25% of our entire pro
duction for you. Just show your diicharge 
papers-and go to the head of the llnel · 

7e' .. t.t4 .lot,ut B,i/M., .j7 .. ,.,,t 1-.. -p,..,,,,.. S«e-~-SIU 1'1~,,~ 
Write: TAYLORCRAn AVIATION, Dept. 8, Alliance, Ohio (Division of Detroit Air-Craft Producrs, lnc.J 

TAYLORCRAFT Model B-12 • 
(Two Place, .Side-By-Side All Purpose Plane) 

Wing span ................ 36 feet Climb (first minute) 600 feet 
\ Luggage capacity ...... 50 lbs. Service ceiling ...... 11,000 feet 
/1 Maximum speed 105 m.p.h. Cruising range ........ 378 miles 

·- Cruising speed ...... 95 m.p.h. Fuel consumption .... 23 .m.p.g. 
Take oft (full load) 350 feet Landing speed ···-··· 40 m.p.h. 

Price: $2295 
Fly Awny Alliance, Ohio 

We will finance your plane for only $763 down. balQnce 
divided in twelve monthly payments. 

TAYLORCRAFT IS TAKING ORDERS AND DELIVERING PLANES TODAY 
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The "moss defect" explains t he atomic bomb's power. 
When nuclear fragments ore united and divided , 
t he resulti ng totcl weight s d isrega rd all the rules of 
ordi nary arithmetic. Th e small d ifference in moss 
explains t he energy released whe n on atom is split . 

iENCE 
• 

MONTHLY 

E CAN HARNESS THE ATO 
You will soon see mobile engines running on U-235, and 

cities heated by steam from stationary graphite piles. 

By DR. W . L. DAVIDSON, JR. 
• 

Drawings by RENE BRAS 

THE consensus among experts now is that 
engines to harness the same kind of 

atomic power that was used against Japan 
can be developed within 10 years. 
Whether such engines will re
place those we already have is 
another matter; too many "ifs" 
stand in the way of intelligent 
forecasting. For uses where the 
weight of fuel is a deciding fac
tor, however, engines utilizing 
atomic energy almost certainly 
can and will be produced. 

have enabled scientists to describe the in
terior of an atom almost as accurately as 
they might describe their own homes. The 
only secret now is just how tremendous 
nuclear energy is freed at the precise times 
and places chosen by the possessors of the 

secret. 
Nuclear engines would have 

been developed long ago if 
nuclear physicists had not been 
such notoriously poor marks
men. They had to fire roughly a 
million projectiles to smash a 
single atom; they rarely hit the 
nucleus of an atom because mat
ter is mostly emptiness. It seems 
continuous to us only because 
powerful electrical forces hold 
atoms together. 

Hundreds of nuclear reactions, 
dozens of which release relative
ly large amounts of energy per 
atom, have already been dis
covered. Ingenious experiments 

Insigne of the A rmy's 
" Ma nhattan Pro jec t." 

Despite the vast empty spaces 
in matter, the developers of the 
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A physicist':; ideo of the inside of on oxygen atom. The nucleus occupies only one trillionth of the total 
volume. If the nucleus were the size of o golf ball, the nearest electron would be a quarter of o mile away. 

atomic bomb found a way t o make every 
bullet used in a tom-smashing not only score 
a hit but also produ ce two new bullets with 
which t he hearts of two more atoms could 
be hit. They succeeded, mor eover, in re
leasing from 10 to 100 times as much energy 
per atom as bad been obt.a ined in any pre
vious man-made nuclear reaction. 

To grasp the potentialities of a tomic pow
er, you must first become acquainted with 
atoms. They consist of: 

Nent·rons, which may be thought of as 
mass without any electrical charge; 

P 1·otons, or mass with units of positive 
electrical charge, and 

Elect?'O?I,S, which are units of negative 
electrical charge with virtually no mass. 

The n eutr ons and protons con stitute the 
nucleus of an atom, and the electrons revolve 
a round this nucleus like planets around the 
sun. Most of the mass of a n atom , conse
quently, is in its nucleus. No atom's nucleus 

U ro nium-otom nucle us is more complex. Electrostatic repulsion ornong protons gives it a dumbbell sho pe. 
Only a small amount cf e nergy need be applied to this nucleus to make it break aport into two fragments . 
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is satisfied until it becomes electrically neu
tral by gathering around itself as many elec
trons as it has protons. Changes in the ar
rangements of these electrons are respon
sible for the energy released in chemical re
actions. Hence, burning coal or gasoline re
leases "atomic" energy, but not "nuclear" 
energy. Much more energy is released by 
changes deep in the heart of atoms. 

Atoms of the same element do not always 
have the same mass, because the number of 
neutrons in their nuclei may vary. This is 
true of uranium, the raw material of the 
atomic bomb. Every atom of uranium has 
92 protons, but the number of neutrons var
ies. A uranium atom having 142 neutrons 
is called U -234 ( 92 plus 142 equals 234), one 
having 143 neutrons is called U-235, and one 
with 146 neutrons is called U-238. 

The most common kind of uranium is 
U -238. Atoms of U -234 are found so seldom 
that they can be disregarded. But U -235 
atoms are highly important, because ways 
to separate them from U-238 have been dis
covered, and the energy provided by adding 
one slow neutron to this kind of atom's 
nucleus will shatter that nucleus. This is 
not true of the nucleus of an atom of U -238. 

The diagrams on page 66 show why an 
atom of U -235 is more vulnerable than . 
most atoms. You will note that the nucleus 
of an oxygen atom is depicted as a sphere, 
whereas the uranium nucleus looks like a 
distorted dumbbell. What accounts for this 
difference? 

Two forces affect nuclear particles. The 
first of these is an electrostatic, repulsive 
force pushing the protons apart. If it were 
the only force present, the nucleus of an 
atom · would fly apart automatically. But 
it is opposed by an attractive force that 
operates among all nuclear particles, wheth
er they possess electrical charges or not, 
when they are brought into close proximity. 

In a light nucleus, such as that of the 
oxygen atom, the attractive force far sur
passes the repulsive force, so the nucleus 
tends to be a compact sphere. In a heavy 
nucleus, such as that of the uranium atom, 
the repulsive force is relatively greater. 
When it is great enough, a slight perturba
tion divides the protons into roughly equal 
groups, pitted against each other in a kind 
of tug of war. A single, additional neutron 
entering the nucleus may then make the 
nuclear drop fly apart into two smaller 
droplets. 

You probably have seen a chunk of dry 

When a neutron splits a. uranium atom, more neu
trons are released. Nearly all the elements from se

· lenium {atomic no. 34) to lanthanum {57) have been 
found among fragments of shattered U-235 atoms.· 
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Possible design of a mobile nuclear engine. A chain reaction started by a cosmic: ray in a small piece 
of uranium 235 would turn water into steam. A cadmium rod might help retard the release of energy . 

NEUTRON 
MODERATOR 

Heat given off by uranium-graphite piles could heat cities or drive stationary engines using low-boil
ing liquids. Water circulated through piles at the Hanford, Wash., plant would supply a fair-sized city . 

. 
ice dropped into a pail of water. Part of the 
dry ice turns to vapor, and the water bubbles 
as though it were boiling. Roughly speak
ing, this is what happens when a neutron is 
added to the nucleus of an atom of U -235. 
The nucleus acquires vibrational kinetic 
energy at the expense of a bit of the neu
tron's mass. 

68 

The energy results from what is known 
as the "mass defect." Suppose, for a mo
ment, that you had 100 ordinary marbles, 
each weighing one pound. Lumped togeth
er, they would weigh 100 pounds. But, if 
those marbles behaved like the protons and 
neutrons in the nucleus of an atom, the 
total weight would be only 99.2 pounds. 

POPULAR SCIENCE 
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Matter is mostly emptiness. If the electrical "glue" between the atoms composing two heavyweight fight
ers were removed for an instant, the men might pass right through each other like a couple of ghosts. 

In other words, the marbles would weigh 
less in a heap than separately. 

Now suppose that you had 200 such ex
traordinary marbles. If they all behaved 
like nuclear particles, you would naturally 
expect them to weigh two times 99.2, or 
198.4 pounds, when brought together. But 
they would actually weigh 198.6 pounds. 
And if you divided a group of 200 such mar
bles into halves, each group of 100 would 
weigh 99.3 pounds or a tenth of a pound 
more than your original pile of 100 marbles. 

This peculiarity of protons and neutrons 
has been found to be true experimentally. 
The loss in weight when they are united in 
nuclei is the mass defect, and the change in 
weight when a group of 200 such particles 
is divided into two groups of 100 is exactly 
analogous to what happ~ns when a U-235 
nucleus is broken apart. The resulting frag
ments are about .1 percent heavier than 
ordinary atoms having the same number of 
particles. · These overweight fragments, as 
if unhappy because of their obesity, im
mediately shake loose their excess mass in 
the form of kinetic energy. This is the 
energy that powers an atomic bomb. 

But how are enough neutrons obtained 
and put into the nuclei to break up tremen
dous number of (Continued on page 218) 
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BAROMETRIC 
SWtTCH ' .,...._..,--~ ~-

U-235 . 
. "' 

OR • 

Pu-2.39 i 

An explosion occurs when sufficient amounts of 
uranium 235 or plutonium are brought together. In 
an atomic bomb, this may be done by shooting one 
piece of explosive material into another piece 
from a tiny cannon fired by a barometric switch. 
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Popular Science announces $3,300 
Servicemen's Handicraft Contest-

All men and women now in service 

AND veterans eligible-Details on 

page 150-Judges from wide fields. 

HERE are the judges of Popular Science's 
Servicemen's Handicraft Contest. These 

:five men and two women have made out
standing contributions to America's success
ful war effort, and particularly to the wel
fare of the :fighting forces. Two of them 
have directed fine service publications which 
meant so much to the servicemen and wom
en, especially overseas. Two others have de
voted their full energies to vocational and 
cultural rehabilitation of those returning 
f rom the fighting fronts. Another was one 
of the most popular entertainers at every 
front she visited- and she got to most of 
them. Of the other two, one played an im
portant role in providing the weapons of war 
to the fighting men, and the other in bring
ing the story of the war to the people. 

SGT. MERLE D. MILLER founded and edited 
the Pacific Edition of YANK, the Army Wee~ly, 
in 1942. In Paris, in August 1944, he established 
YANK's Continental Edition. Miller covered two 
Pacific invasions and · the Battle of the Bulge. 

70 

BRIG. GEN. GEORGES F. DORIOT, ASF, is 
Director of Military Planning for the Quartermas
ter General. French-born and World War I veter
an, he has been a Harvard professor and industrial 
executive. He became a U. S. citizen in 1940. 

MRS. CASS CANFIELD, noted sculptress, di
rects the Arts and S~ills Corps of the American 
Red Cross, which provides constructive and creative 
occupation for sic~ and disabled servicemen during 
their recuperation in military and naval hospitals. 
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MAJ. NATHANIEL SALTONSTALL, as Chief 
of the Handicraft Branch of Army Service Forces, 
supplies handicraft kits and workshops to overseas 
theaters and troop transports. The program, 
for able-bodied soldiers only, is extremely popular. 

REAR ADM. HAROLD B. MILLER, at 42 the 
Navy's youngest admiral, is that service's Director 
of Public Information. He has done more than 
any o·ther one person to bring to the public the 
full story of the Navy's part in World War II. 

DECEMBER, 1945 

FRANCES LANGFORD, movie, stage, and ra
dio star, has been a globe-trotter entertaining 
millions of service personnel. Tropic heat, lashing 
sandstorms, Nazi shells, Jop snipers couldn't stop 
her, and she says war-end is not job-end for her. 

MAJ. WALTER W. HITESMAN, JR., has been 
editor of the Morine Corps magazine, THE 
LEATHERNECK, since January 1942. A graduate of 
Louisiana State, he was a newspaperman in Baton 
Rouge before joining the Marines in October 1940. 
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Idlewild'~ landing strips will be able to accommodate three of the largest types of planes taking off and 
three landing at the same time. The longest runway will be over two miles. In all, there will be 12 land
ing strips with a total length of over 16 miles. A 15,000-foot seaway on Jamaica Bay will serve seaplanes. 

ENSE IDLE ILD 
New York's $200,000,000 airport will be equipped 
to handle 600,000 landings and take-offs per year. 

NEW YORK CITY is taking an enormous 
gamble on the future of intercontinen

tal airplane travel-a hundred-million-dollar 
gamble. It is sinking that sizable sum in the 
swamplands of Jamaica Bay, building what 
is confidently expected to be the world's 
greatest airport. The total cost eventually 
will be near $200,000,000. 

Millions add up mighty fast when you go 
out and buy 4,600 acres of land 13 miles 
from the heart of New York, and with it 
the 1,100 buildings that stand on it. For the 
site alone, the city paid over $10,000,000, 

. 
Putting the terminal buildings and loading arcade 
in the center of the field will speed up the heavy 
traffic expected when air travel hits its stride. 

Looking toward the west over New York City's concentration of skyscrapers, one sees Idlewild as a dim 
white area in the background, 13 miles from the heart of the city. The new field takes in an area of more 
than 4,600 acres; its cost will reach $200,000,000. Thirteen air lines have already contracted for space. 
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More than 40,000,000 cubic yards of earth were pumped onto the swampy meadowland from the adjacent 
waters of Jamaica Boy to bring the site of the airfield up to 12 feet above sea level. This tremendous load 
would fill an area 3,000 feet (I 0 city blocks) long and 300 feet wide to a height of more than 1,200 feet. 

and this was just a starter, with more to go. 
Idlewild is not just another airport of 

immense size. It is unique in design, f rom 
runways to the huge loading and adminis
tration area in its center. They call the run
way system "tangential," beca use none of 
the landing strips runs directly into the 
central area. 

While the City of New York took the 
original gamble in starting an airport on 
such a grand scale, the major air lines have 
come in and eagerly taken on their share 
of t he ante. Thirteen lines have signed con
tracts for use of the field at fixed fees 
calculated to amortize the city's investment 
and pay for the whole operation. Though 

Idlewild's runways will be the world's finest, with a combined length greater than New York City's Man
hatton Island. Their int ricate pattern will make it possible to hand!e 600,000 landings and take-offs per 
year, more than one every minute, day and night. This is for in excess of LaGuardia Field's 90,000 capacity. 
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Idlewild 's 4,600 acres dwarf New Yor~ City's famous LaGuardia and Floyd Bennett airfields. A 20-mile 
network of roads, with its own bus line, will thread the layout. A parking orea will hold 30,000 cors • 

they were being charged in proportion to the 
space used. there was such a scramble for 
it that city officials had to haggle some of 
them downward on their demands in order 
to squeeze them all i.n. 

Idlewild is New York's bid for the air
plane trade of the world, passenger and 
freight. It is to be used for international 
traffic and the longer trips within this 
country. LaGuardia Field will eventually 
handle only the shorter hauls . 

Space for hangars and shops has been 
cont racted for by the air lines to the extent 
of 685 acres. The total cost of these build
ings is estimated at $60,000,000. The city will 
build them and charge the lines rental in 
proportion to cost. Each line may design its 
own buildings, but the city will have the 
veto on exterior appearance. 

Construction of Idlewild has been planned 
in three stages, the first one of which is now 
finished. Besides the first three runways. 
there is a tempora~y administration build
ing of concrete blocks and sufficient apron 

for the time-being use of these few runways. 
The second stage calls for six complete 

runways, a four-story administration build
ing to cost $12,000,000. and more apron 
space. The date set for completing this 
stage is 1947. By that time, too, there will 
be many hangars and shops as well as a 
tank farm for storage of fuel. Oil com
panies have been clamoring for privileges at 
the airport but no contracts have been 
signed as yet. The present plan is to permit 
all companies to participate. There will be 
a complete pipe-line system through which 
oil and gasoline can be pumped from the 
tanks to any part of the field. 

Just when Idlewild will reach its third and 
final stage of completion._ with its 12 run
ways finished, is not certain. The date will 
probably be after 1950 and will depend upon 
the growth of long-distance plane traffic. 
Already, the original ambitious plans for 
the field have been modified many times in 
the light of developments and indications 
of future demands. 

The enormity of the new field is emphasized in the drawing below. The central area alone, including the 
administration building, arcade, and aprons, will be more than 300 acres, bigger than most major airports. 
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Bedridden People Can Read 
Books Flashed on Ceiling 

• 

THE microfilm th;1t sped V -mail to service
men overseas is no~ being used for the 
entertainment of hospitalized veterans and 
other bedridden patients. Books, magazines, 
and comics are recorded on it. The roll is 
placed in a projector, and the patient reads 

· from the ceiling, as shown at right. 
The patient needs only to operate three 

buttons on a panel placed at his hand. The 
first flashes a square of light on the ceiling, 
the second brings the pages of a book into 
view progressively, and the third turns the 
film backward so that any page may be 
reread. A patient in an iron lung moves 
the head to either side to turn the pages 
forward or backward. The projector was 
developed by Eugene B. Power and Robert 
D. Howse of Ann Arbor, Mich. 

DECEMBER, 191,5 

Built-in Stand Makes 
Firm Support for Book 

A STAND that is part of the 
front and back covers of a 
book forms a sturdy support, 
holding the volume or note
book in an upright position 
for reading and ready refer
ence. Two triangular-shaped 
segments fold down from the 
covers and are locked to
gether with a long pin, mak
ing the book appear as if it 
were resting on a lectern. 

Invented by Hugh Pearce 
Botts, a New York City artist 
and etcher, the standing book 
cover will facilitate reading 
for convalescents, students, 
businessmen, and typists who 
are required to copy excerpts. 
It is also expected to find 
wide use on books specially 
bound for libraries. 
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Something new has been added to the iet engine: propeller 
drive that gives top efficiency at any speed or altitude. 

By LT. COL. N. F. SILSBEE 

ENGINES that deliver both jet and pro
peller power have been developed be

hind the veil of wartime secrecy. While the 
atom smashers were tapping a new source 
of heat, the aviation engineers were seeking 
new, more efficient means of using heat to 
fly airplanes- -and their discoveries can be 
used immediately. 

Already, the new-type engine's perform
ance is being evaluated in an experimental 
AAF plane soon to be test-flown. This air
plane differs from all others in that a gas 
turbine both pulls and pushes it through the 
air. The P-80 Shooting Star and the British 
Vampire are merely jet planes. The Ryan 
FR-1 Fireball has a conventional engine in 
its nose and a jet engine in its tail. The 
new fighter has ll. gas turbine that twirls a 
prop in the nose and a turbo-jet engine that 
emits a jet in its tail. 

Jet propulsion is such a momentous de
velopment that May 14, 1941, the date the 
first British jet fighter flew, already ranks 
second in importance in aviation history 
only to December 17, 1903, the date of the 
Wright brothers' first flight. That fighter 
had a W-1 turbo-jet, designed by Frank 
Whittle, and was built by Power Jets, Ltd. 
It proved that, at long last, airplane speeds 
were high enough, heat-resistant alloys were 
good enough, and the installed weight of 
power units plus fuel was low enough to 
permit the gas turbine's use in aircraft. 

The turbo-jet engine, as is now well 
known, operates by pulling in air, compress
ing it, and adding heat at high pressure. 
Some of the energy resulting from the ex
pansion of the combustion products turns 
the turbine that drives the compressor; the 
rest can be ejected through a nozzle at high 
velocities. The reaction to this high-pow
er discharge of ( Continned on 1m!Je 78) 

THE VAMPIRE, British jet fighter, has a normal top speed of 540 m.p.h. with full military load. It 
is powered by a De Havilland Goblin turbo-jet engine with a single-sided impeller and "straight
through" combustion, rated at 3,000 pounds' thrust. Top speed can be maintained from I 0,000 to 25,000 feet. 
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PROPELLER AND JET drive are combined in General Electric's TG-100, soon to be flight-tested 
in on experimental AAF fighter , which also has a regular jet engine in the tail. Combination of 
jet and propeller drive in the same plane is expected to give efficient operation at all speeds and 
altitudes. Engines of this type may be widely used to power the huge tr~nsport planes of the future. 

such a jet will thrust an airplane forward. 
Such turbo-jets differ from rocket engines 

( P.S.M., May '45, p. 70) in that they rely on 
the atmosphere rather than their fuel sup
ply for oxygen. They are most efficient at 
very high speeds and altitudes. At low 
speeds and altitudes, too much of their 
thrust power is needed to turn the turbine 
which pulls in and compresses the air. By 
using two gas turbines, however, one to emit 
a jet and the other to turn a propeller, air
craft can be operated efficiently at either 
high or low speeds and altitudes. "The gas 
turbine," says Dr. Jerome S. Hunsaker, 
bead of the department of aeronautical and 
mechanical engineering at Massachusetts 
Institute of Technology and chairman of 
the National Advisory Committee for Aero
nautics , "gives evidence of being the next 
step in the evolution of power plants, com
parable in its effect on technology to that of 
the steam turbine at the turn of the cen
tury." 

There are two important types of turbo
jet engines, operating on the same funda
mental principles but differing in the ar
rangement of the essential parts. One type 
is the centrifugal-flow turbo-jet, and the 
other is the ax ial-flow turbo-jet. The dif
ference is somewhat analogous to that be
tween conventional radial and in-line re-

Rear view of the General Electric 1-40 ( J-33) cen
trifugal-flow turbo-jet that drives the P-80 Shooting 
Star. Note the cylindrical combustion chambers. 

• •• • 
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ciprocating engines. A centrifugal-flow 
turbo-jet is likely to be short and fat like 
a drum, whereas an axial-flow engine may 
be long and thin like a cigar. 

Centrifugal-flow engines, based on Cap
tain Whittle's original conception, pull the 
air in near the center and whirl it out 
toward the ends of the compressor blades. 
The rear casing of the air compressor may 
have seven, ten or more symmetrical chan
nels radiating outward, depending on the 
number of combustion chambers. These 
channels distribute the air to the chambers 
where it is mixed with the fuel. 

In the axial-flow engines, on the other 
hand, the air flows straight through the 
five essential parts of a turbo-jet: ( 1) in
take duct, ( 2) compressor, ( 3) combustion 
chamber, ( 4) turbine, and ( 5) exhaust noz
zle. These parts are arranged in a straight 
line in axial-flow engines, and compression 
is obtained by the action of several sets of 
blades rather than by the single-stage ac
tion usually found with centrifugal flow. 

Advocates of centrifugal-flow engines 
rightly contend that greater power per 
pound of the engine weight bas been ob
tained thus far from engines of this type 
than from axial-flow engines. The latter, 
however, being smaller in diameter, are 
cleaner aerody- (Continued on page 234) 

This is the multistage axial-flow compressor of the 
General Electric TG-180, the projected power plant 
of several experimental fighters and bombers • 



DEVELOPMENT OF TURBO-JET ENGINES 
• 

ITALY. Engine-compressor-jet. Flight-tested in August in CC-2 plane. 

ENGLAND. Whittle W-1 , Power Jet~, ltd. Centrifugal compressor, reverse flow. May. Gloster E 28/ 39. 

' ·• 

GERMANY. BMW 003 A. 7-stage axial flow. 1,760 lb . static thrust. August. HE-180. • 

GERMANY. Jumo 004 A. 8-stage axial flow. 1,980 lb . static thrust: December. ME-110 (test only). 

U.S.A. General Electric 1-40 (J-33). Centrifugal compressor, through-flow. June. lockheed XP-80A. 

. ' 
• 

ENGLAND. Rolls-Royce Weiland. Centrifugal compressor, reverse flow. October. Meteor I. 

GERMANY. Jumo 004 B. 8-stage axial flow. 2,000 lb . static thrust . July . ME-262. 

': _, 

• 

U.S.A. General Electric 1-40 (J-33). Centrifugal compressor, through-flow. June. lockheed XP-80A. 

GERMANY. Heinkel-Hirth HE 011 . Mixer fan, 3 -stage axial compressor, 2-stage turbine . Summer. AR-234 . 

• 

U.S.A. G.E. 1-16 (J-31). Centrifugal compressor, reverse flow. Used with reciprocating engine. Ryan FR-1 . 

' • • 
• 

ENGLAND. De Havilland Goblin 2 (H-21. Centrifugal compressor, through-flow. Winter. Vampire. 
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GUNSIGHTS, gyrocompasses, and other 
intricate instruments of war, together 

with the people at the Sperry Gyroscope 
Company who developed them and who 
helped to assemble them, are the subjects of 
a group of drawings and paintings by Alfred 
D. Crimi. Six selected specimens of his 
work are reproduced here. Widely known 
in the art world as a mural painter, Mr. 
Crimi imparts an individualistic technique 
that is particularly effective in industrial 
drawings because he is able to show intri
cate detail and more general impressions at 
the same time. 

The artist has captured the deep concen
tration of operators, working with micro
scopes, fitting into place the tiny parts of 
mechanisms that were vital to victory. In 
other drawings be depicts massive gyro
compasses undergoing tests that compare 
with the actual conditions under which they 
are to be used. His entire series of pictures 
reflects the keen application of skilled bands 
on the home front striving continually to 
send the best and latest weapons to the 
men on the fighting fronts. 
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TURRET GUNNER sits in a sling, hands (seen 
through body) on levers, thumbs on range dial. 

HIGH-ALTITUDE LABORATORY at Sperry's simulated conditions 60,000 feet up and 90 degrees be
low zero. Crimi depicts a typical scene in the main test chamber during a "flight into the stratosphere." 

' 

: 

-· } 



ASSEMBLY LINE of a Navy gunsight, whe re rigid 
adj ustment is made on the sight's optical alignment. 

GIANT GYROCOMPASSES getting the Scorsby 
test , which simulat es roll, pitch, and yow of ship a t sea. 

-, 
l 

RANGE SPRINGS for the sight are set under a 
microscope. A study in patience a nd concentration. 

"INVASION" COMPASSES for landing craft 
get the Scorsby and, in the background, swing test. 

... 



Former Lt. Burl D. Harrison (left) and ex-Maj. Edgar D. Yule, founders of Yule Industries, Inc., were both wounded 
in battle. The African campaign cost Harrison a leg: Yule wears a metal cap where a bullet shattered his skull. 

CUSTOMARY 

-
Combining grit. and git-up with some tricks they 
learned in the service, these disabled veterans 
started a successful motor-maintenance business. 

METHOD LAYS UP TRUCK DURING MOTOR REPAIRS • • • 

In the conventional way of major motor overhaul a heavy-duty freight truck is left standing idle while garage 
mechanics make the necessary repairs. This method is costly to owners of fleets of trucks because it not only 
ties up the vehicle !n the shop, but often necessitates sending another huck and transferring the freight load. 
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IN THE OFFICE. Yule, whose left side is still para
lyzed as a result of his war injury, directs the company's 
activities. He was formerly sales manager of a truck firm. 

IN THE SHOP. Harrison checks a cylinder block 
that has been reground. Despite his artificial leg, 
he is able to oversee and help with the shop's work. 

\ 
By ROBERT K. LEAVITT 

• 
·' 

Photosraphs by WILLIAM W. MORRIS 

ONE year ago a couple of cracked-up 
veterans in the Army's Percy Jones 

General Hospital spent much time project
ing the kind of business they would start, 
when, as, and if they ever got to be opera
tional again. Today that business is run
ning, brisk as you please, in Quincy, Mass. 

The story of how these two bunged-up 
men started a business concern while they 
were still so shaky they had to hold each 
other up, how they did it on very limited 
capital, how they surmounted difficulties 
that would have stumped an able-bodied 

citizen, and how they have now turned the 
corner is one of grit, git-up, and know-how . 
And by no nieans the least is know-how. 
These two boys are smart apples. 

Step up and meet them : 
Edgar D. Yule has a brainpan that is 

mostly metal- put in by surgeons to replace 
bone shattered in ~ line-of-duty accident. 
He walks with a cane, and his left side is 
still partly paralyzed. During the war he 
was Major Yule, running a top-efficiency 
ordnance motor-maintenance shop that 
"kept 'em rolling" for outfits in the Sixth 
Service Command. Before that, he had been 
a successful sales and service executive in 
the truck end of the busy automotive busi
ness around metropolitan Boston. He's still 

• 

YULE SYSTEM KEEPS TRUCK ON ROAD WITH MOTOR REPLACEMENT 
Under the Yule system, the pattern of Army Ordnance Maintenance is followed. A broken-down truck is towed 
into the garage, where its engine is disconnected and lifted out intact. A rebuilt engine is immediately in
stalled, and the truck goes right back on the road. The damaged motor is rebuilt and held for the next emergency. 
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Skilled mecha nic {right) instructs J. F. McKeever, an ex-61, in crankshaft grindir.g at Yule Industries, Inc. 

a success in this highly competitive line. 
Burl D. Harrison is minus a leg. The 

Krauts shot part of it off in North Africa 
and amputated some more when they took 
the wounded Lieutenant Harrison prisoner. 
He had been commander of a mechanized
cavalry reconnaissance unit. Before the 
war he was a chemical engineer, mechanical 
engineer, and metallurgist. 

The war taught these two-as it taught 
millions of other Yanks- that there's no such 

thing as being licked. It taught them the 
science of organization and the art of leader
ship. Further, it gave them both firsthand 
experience with one of the really big ac
complishments of the Army: motor main
tenance. Harrison depended on ordnance 
outfits that kept his vehicles moving. Yule 
ran the kind of outfit that did this job. 

Now, the essence of Army Ordnance 
Maintenance is to keep vehicles moving by 
a process that (Continued on page 210 ) 

Here McKeever is pressing sleeves out of a cylinder 
block of a motor. This is ordinarily a factory job. 

Aida DeGrasse. former Navy seaman, starts as appren· 
tice valve grinder. Yule men are schooled in the shop. 
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Super X~Ray Machine Develops 100,000,000 Volts 
ELECTRONS will be speeded to energies of 

100,000,000 volts, producing X rays of the 
same power, in a machine developed by 
General Electric scientists and engineers at 
Schenectady, N. Y. Fifteen feet long, nine 

• • • 
( . 

• 

feet high, and six feet thick, the super X-ray 
machine contains a huge electromagnet, 
between whose poles there is a doughnut
shaped glass vacuum tube in which the 
electrons are whirled. 

: ·':t" ···~~ • • ~, ..... ·.1''~:·:'.· '•"~"·· 
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Navy Bearcat Fighter Has Range of 1 ,500 Miles 
ANOTHER cat of the famous Grumman 

litter of Navy fighter planes, the light, high
powered F8F Bearcat, can do more than 400 

DECEMBER, 1945 

miles an hour at sea level and climb over 
5,000 feet a minute. A bubble canopy gives 
the pilot 360-degree visibility. 
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Sending out invisible radio "feelers," a projectile fitted with the VT fuse will burst if it comes within 
60 or 70 feet of its target. This gives it 50 times the target area of a projectile with impact fuse. 

By DEVON FRANCIS 

EARLY last December, every man on a 
certain sector facing the Von Rundstedt 

"bulge" in the Ardennes suddenly was thrust 
into combat. Cooks, waiters, and truck 
drivers were called on to participate in a 
counterattack. The Germans had speared 
into the American lines, and in doing so 
had overrun an ammunition dump contain
ing thousands of shells. 

The counterattack succeeded. The dump 
was recovered intact. And the Germans, all 
unknowingly, sacrificed a chance to filch 
from the United States the secret of one of 
the three great scientific developments of 
World War II. If, in retreating, they had 
carted along with them just one of those 
thousands of shells, they would have known 
about the VT or "proximity" fuse, as closely 
guarded against enemy intelligence as the 
atomic bomb and radar. 

So cautious had the Army and Navy been 
about using the VT fuse, which explodes a 
shell or a bomb merely by "looking at" a 
target, that for almost two years after its 
development the device had not been com
mitted to battle use under any circum
stances where the enemy could recover duds. 
When the "Battle of the Bulge" developed, 
it was decided to risk the fuse for the first 
time under such conditions. 

The VT (variable time) fuse is what 

86 

artillerymen the world over have wished 
for ever since the explosive shell was in
vented. When it passes within damaging 
distance of a target, it explodes the pro
jectile that carries it. 

Until a sultry August day in 1940, when 
the first handful of what was to become a 
home army of 80,000 persons began work
ing on VT's, only two ways of exploding a 
bomb or a shell were known. It could be 
set off either with a fuse that started a train 
of detonation when it actually hit a target, 
or with a fuse that was timed to start work
ing a given number of seconds or fractions 
of seconds after launching. 

But time and impact fuses could not be 
relied on to give a blanket of air bursts over 
an enemy position at long or even medium 
range. An enemy soldier hidden in a trench 
or foxhole, or even lying flat on the ground, 
had a fair chance of escaping an artillery 
barrage unhurt. An impact-fused shell did 
some damage, but when it hit it shattered 
upward in an inverted cone. In antiaircraft 
fire a direct hit on a plane at long range 
was pure accident, so impact (or contact) 
fuses could not be used. Time fuses caused 
a great dispersion of bursts around a plane, 
but only a small percentage of them were 
close enough to do any damage. 

All armies recognized the problem. Navies 
recognized it even more. It had begun to 
look as though the airplane, as a weapon 
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OcuRRENT 
FROM BATTERY 

TO RADIO 

. . ' 

"'sET-SACK" FORCE OF 
"RING BREAKS ACID 

FLASK, WITTING 
BA"rTERY PLATES 

WHI!N SHELL IS FIRED. 
ACID VIAL &REAKS, AND 
ENERGIZED aATTERY STARTS RADIO 

' 8AT-T.ERY 

Drawings by STEWART ROUSE 

Construction of proximity fuse for a rotated shell 
and how it operates (A) in firing, (B) in flight, 
(C) on receiving radio wave reflected from target, 
and (D) on bursting. VT fuses for rockets and bombs 
use three-tube instead of five-tube radio sets and 
get their curront from windmill-driven generators. 

against ships, might never be coped with. 
Despite our firepower, could we ever bring 
our Navy to within effective distance of the 
inner core of Jap resistance without losing a 
prohibitive number of ships? If the Navy 
found a weapon to solve its problem, it 
would be a two-edged sword-our air forces 
could use it against the ground fire that 
plagued their operations. 

Every resource of research was applied to 
the problem. The detonation of an explosive 
container by a change in air pressure or by 
changes in light intensity was considered. 
Then someone thought of the possibility of 
detonation by radio wave. A radio wave 
travels at the speed of electricity and light, 
or at the rate of about 7 % circuits of the 
earth in one second. That would provide 
sensitivity. Someone in Germany had 
thought of it, too. Captured German docu
ments showed that Nazi scientists had 
worked on the radio-wave problem for at 
least 10 years and had given it up. 

American and British scientists didn't 
give up. Less than three years from that 
day in 1940, radio fuses were in production. 
And this is their record in combat: 

In the Battle of the Bulge, German 
prisoners trudged dejectedly rearward mut
tering that this new and terrible weapon 
of the Americans ought to be outlawed. 

In the famous 80 days of V-1 bomb at
tacks on London, the VT fuse became so 

DECEMBER) 1945 
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Making tubes and other parts able to withstand the shock and centrifugal force was one of the greatest 
problems in developing VT fuses for rotated shells. Mortar-shell fuses were difficult because of size . 

effective that defensive airplane attacks on 
the robots were almost abandoned in favor 
of straight antiaircraft fire. In the final 
week of the buzz bombs, four out of every 
five of the missiles shot at from the ground 
were destroyed. No small measure of the 
VT fuse 's success in antiaircraft operations 
was due to its comp~nion piece, the Ameri
can electronic predictor ( P.S.M., Sept. '44, 
p . 115) . 

In ground operations, the VT swept Rhine 
bridges clear of enemy troops like a broom, 
yet left the bridges themselves intact. It 

snapped Jap and German telephone com
munications and opened paths through 
barbed-wire entanglements as easily as 
Moses parted the waters of the Red Sea. 

In one instance, 60 howitzer shells, catch
ing the enemy in the midst of a sneak attack 
by rubber boat across a river, killed 702 men. 

Allied fighter planes firing VT-fused 
rockets averaged two hits out of every 
three shots against enemy planes. 

In one year, the Navy's statistics showed 
that 51 percent of all enemy aircraft shot 
down by antiaircraft five-inch guns had to 

Below, left. to right, are proximity fuses for a rocket, for either rocket or bomb, for a mortar, and 
for a bomb. The projections on the bomb fuse ore antennae for "transverse excitation." In the photo
graph at extreme right is a clockwork mechanism that keeps the wind-driven generator on a bomb fuse from 
working until the bomb has had time to pass through formations of friendly aircraft beneath the bomber. 
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CONTACT FUSE on artillery shell causes 
fragme nts to be thrown upward in o cone. 
Airplanes con be protected by revetments , 
and soldiers by trenches or foxholes. 

I 
I 

VT FUSE explodes shell before it hits 
the ground. Fra gments o re showered across 
revetment walls o nd into hideouts. Blast 
e ffect for destruction of build ings also 
is enhanced by explod ing shells in air. 

be credited to VT fuses. The remainder 
were shot down by time fuses but three 
times as many time-fused as VT-fused 
shells were used. 

VT fuses gave the American First Army 
a bag of 471 enemy planes in a single two
week period. In the Pacific, trouble from 
Jap antiaircraft fire was stopped regularly 
with an antidote attack by aircraft carry
ing VT-fused rockets and bombs. 

The gun firing VT-fused shells was, gen-
erally speaking, from 300 to 400 percent 
more effective than one using time fuses. 

Perhaps the most brilliant characteristic 
of the proximity fuse used in bombs and 
artillery shells is that it causes bursts to 
conform to the terrain. An explosive charge 
detonates as readily at a given distance 
above a 2,000-foot mountain as it does above 
a river valley. 

"I think," wrote a four-star general from 
the European theater to Maj. Gen. T. H. 
Campbell, Jr., of the Ordnance Department, 
Washington, D. C., "that wh.en all armies 
get this shell, we will have to devise some 
new method of warfare." 

The success of the VT fuse rests on a 
well-known scientific principle known as the 
"Doppler effect." Happily enough, the minds 
engaged in working on detonation by radio 
wave knew it would function from a change 

DECEMBER, 1945 

General Electric eng ineer 
S. D. Epstein looks ot 
o proximity fuse used 
on o rocket projectile. ; 

Radio tubes fo r VT fuses 
ore tiny. Experience in 
moking them shockproof 
will bring us sturd ier 
bulbs for Christmas trees. 

• 

in the intensity of the reflected signal. In 
other words, they knew a shell could be fired 
on a horizontal path five feet off the ground 
and that it wouldn 't go off until the signal 
rose in crescendo by increasing proximity 
to the target. 

You get "Doppler effect'' when an air· 
plane or a train roars by you. Astronomers 
get it when planets approach and retreat 
from the earth. The pitch of sound in the 
train or the airplane rises as it approaches 
you. The pitch drops as it goes by you. Stars 
change color as they come toward the earth, 
change again as they move away. All this is 
due to the faCt that a moving body, over
taking the waves that it creates, piles up 
those waves into shorter segments. Their 
"pitch" rises. 

The radio signal from the VT fuse builds 
up "pitch" on the rebound, and the explosive 
goes off. And to show how sensitive the 
VT is, as compared with other devices pro
posed, it will measure a distance of 70 feet 
accurately, even though the waves energizing 
it travel at more than 186,000 miles a second. 

The VT fuse in the United States started 
as an idea in 1940 at the Department of 
Terrestrial Magnetism, Carnegie Institution, 
in Washington. The Navy sponsored there
search on VT fuses for high-rotation pro
jectiles such as (Continued on page 280) 
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THE inside story o·f ho~;'~~merica· won mastery of the skies was recently reveaJe:d 
by the Army Air Forces .at Wrjght Fi~~d;. Dayton, Ohio,· the $150,000,000 lab

oratory of aeronautical sci~nce. · On these ·three pages POPULAR SCIENCE shows 
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l 

1 

. ·same of the newer develop~ents. . ' 
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XA-38 Wallops Like a Bomber, Flies Like a Fighter 

D ESIGNED around the hard-hitting 75-milli
mcter cannon, which makes it look like a 
flying swordfish, the Beech XA-38 attack 
plane strikes with the powerful blows of a 
bomber while boasting the speed and ma
neuverability of a fighter. A gunner, who 
rides in an armored cockpit well back on 
the fuselage, mans a four-gun top turret and 
a two-gun bottom turret by means of remote 
control while aiming through a two-ended 
periscope sight. The pilot fires the cannon 
and, in an emergency, can take over both 
turrets for straight-ahead firing or strafing. 

The XA-38 has no bomb bay, but pro
vision is made for carrying externally in 

90 
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wing racks either four 1,000-pounders or a 
combination of smaller bombs. Four tree
type rocket Jaunchers, which permit firing 
a salvo over a wide area, can also be car
ried on these wing racks. 

Powered by two 2,200-horsepower Wright 
Cyclone engines and equipped with three
bladed, full-feathering propellers, this 14 %
ton attacker can make a speed approaching 
the 400-mile-an-hour mark. From the for
ward end of its cannon to the tip of its tail 
and from wing tip to wing tip, the XA-38 is 
a model of streamlining which gives it the 
speed and maneuverability of a fighter when 
it needs to defend itself. 

POPULAR SCIENCE 
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Eiector Seat Saves Jet Pi lots 
THIS new catapult seat, soon to become 

standard equipment in the Army Air Forces' 
speedy jet planes, throws the pilot clear 
of his ship when serious trouble develops. 
An explosive charge swings the seat up
ward and backward, hurling him out of 
the cockpit and over the plane's tail. 

Radar Ball Spies Enemy Planes 
RADAR beams from the antenna of a plas

tic ball fitted on tail turrets of B-29's and 
B-32's put the finger on invisible enemy 
planes. A distant ship shows up as a spot 
on the gunner's radar scope. When this 
spot comes between two "goal posts," the 
gunner knows the enemy is within range. 

Mobile Radio Land Target Tests Bomber Marksmanship 
DESIG!'\ATED the A-6 landborne target, the 

radio-controlled device at the right is used 
to train Army Air Forces and Navy bom
bardiers. Improvised from motorized trucks 
being made for railroad section gangs, the 
A-6 was fitted with rubber-tired wheels 
and a radio robot to permit maneuvering 
under remote control (see picture below). 
It is powered by a 63-horsepower gasoline 
engine and has a speed of 35 miles an hour. 
An A-5 model is made with wheels to run on 
railroad tracks laid on some bombing ranges. 
The target itself is a pipe frame covered 
with canvas, shaped for easy visibility. 
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Clean -looking and 
compact, the Pratt & 
Whitney4-row radial 
powerhouse develops 
3,000 horsepower at 
normal rating and up 
to 3,500 horsepower 
with water injection. 

The German BMW 
803 appears to be 
two 14-cylinder radi
als joined back to 
back. Its normal 
horsepower rating is 
3,350, but nitrous ox
ide boosts it to 4,000. 

11X Ray11 Shows Cyclone Insides 
CRANKSHAFT, articulating rods, and pis

tons of the Wright R-3350 Cyclone engine 
are revealed in the unusual Lucite mockup 
below. R-3350 Cyclones powered B-29's and 
other hard-hitting USAAF craft. 

92 

Multi-Row Radials Pack 
Power of Steam Engines 

CONCENTRATED power is locked 
up in these two compact aircraft 
engines, the Pratt & Whitney air
cooled Wasp Major ( above) and 
the German BMW 803 (left). The 
Wasp Major drives the F2G-1 Cor
sair fighter, and is being installed 
in a number of super airliners. The 
BMW 803 was the Luftwaffe's most 
powerful air-cooled job, but was 
never used in actual combat. 

• 

,, ,._ 
a~o& A'lll~o:...__.... ____ ,.~--=--

'Chute Blossoms Automatically 
WOUNDED airmen need only to jump clear 

of their ships in emergencies; an automatic 
parachute will float them down safely even 
if they lose consciousness. At a given alti
tude a barometric altimeter device makes 
an electrical contact that fires a cartridge, 
releasing the pilot 'chute. This, in turn, 
drags out the large canopy. 

POPULAR SOIENOE 
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WITHOUT A PILOT, a Culver PQ-14 radio-controlled plane flies in close formation with a CQ-3 
"mother plane," from which an operator maneuvers it with a little "stick box." The robot at the controls 
handles the radio plane as deftly as a human pilot, and collision is not so imminent as it may seem. 

? 
• I 

He's a robot pilot that flies a plane like a veteran, 
under radio orders from the ground or a mother craft. 

By JAMES L. H. PECK 

A WAR-WEARY Flying Fortress stag
gered off an Eighth Air Force airdrome 

with the heaviest war load ever lifted by 
this type of bomber. It carried only enough 
fuel for a one-way trip, a pilot, a copilot, 
and a device they called "Yehudi." This was 
the take-off of the top-secret, joint Army
Navy "Anvil Project," and the beginning of 
one of the war's weirdest air miss ions. 

After the climb to its cruising altitude, 
the explosive-filled Fortress was abandoned 
by the two pilots, who parachuted safely to 
British soil, leaving the bomber in the hands 
of "Yehudi"- the little man who isn't there. 
Guided by his invisible hands, the B-17 flew 
in perfect formation with the accompanying 
Fortresses and escort fighters out over the 
North Sea for nearly three hours. 

Flak became heavy as they approached 
the vital German naval base on Helgoland. 
The Forts and fighters climbed several 
thousand feet higher and took evasive 
action. None was more evasive than that 

DECEMBER, 1945 

lone B-17 with the empty cockpit away 
below. Suddenly it stopped its weaving in 
flight, made several turns in a steep, glid
ing spiral. Then it dived straight toward 
the submarine installations on Helgoland. 
The German gunners never got it on the 
way down. And they never got that sub 
yard back into operation. Concussion waves 
from the explosion bounced the escorting 
planes at their 30,000-foot altitude. 

The push-button warfare continued from 
early in 1944 until the very end of World 
War II, as war-wearies \\'ere crammed with 
TNT and a new explosive, which is still 
secret, and sent plunging, by remote control, 
into a number of German and Japanese 
high-priority targets. On each mission an 
officer on special duty from the Air Tech
nical Service Command's Equipment Labo
ratorv- one of the AAF's most secret in-

~ 

stallations at Wright Field-rode in the 
copilot's seat of one of the accompanying 
bombers. He carried in his lap a small 
aluminum box with \Vbicb be sent radio 
commands to "Yehudi," a combination radio 
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ENGINE STARTS at a rad io command. The PQ 
taxies onto the field and lines up with the run
way. It can take off with a 30-m.p.h. cross wind. 

receiver and automatic pilot in the con
trolled plane. 

Smaller pilotless craft have been used as 
ground and aerial gunnery targets for more 
than three years. And the art of radio 
piloting has progressed to the point where 
"Yehudi" can now replace the pilots of jet 
planes and carrier-based Hellcat fighters, or 
the test pilots who normally fly untried, 
experimental craft. 

This miracle of radio piloting is accom
plished through the use of an aluminum 
"stick box" which is fitted with a miniature 
control stick, switches, and indicating lights. 

IN THE AIR, landing gear is retracted, rud
der locked, and eng ine throttled to cruising spe"ed. 
Automatic pilot flies plane if radio is cut off. 

A cable connects this with the FM radio 
transmitter and its five-foot, half-wave
length whip antenna that sends the com
mands to the 10-channel FM receiver in the 
controlled plane. The radio impulses then 
go through a "function multiplier" box 
where they are "decoded" and passed on to 
the remote flight control unit (RFCU) 
Here they are translated into motion for the 
working of the plane's controls by means of 
hydraulic pistons. 

You don't have to be a musician to be a 
good radio-plane pilot, but it helps. There 
is a balanced modulator in the transmitter 

"YEHUDI/' the Remote Fl ight Control Unit, rides just behind the pilot's seat in the radio-con
trolled plane. Stabilized by three gyroscopes, it works controls through hydraulic pistons and elec
tric "trim motors.'' This is the most human robot pilot. It doesn't just help a flyer; it replaces him . 
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TURNS ore mode by bon ki ng with ailerons, rudder 
being used only in take-offs and landings. Gyros 
with p neumatic solenoid governors control bonking. 

hookup that produces eight musical tones 
which can be heard through headphones 
worn by the operator. Each of these de
notes some movement of the plane's con
t rols. Each of the eight amber lights on the 
stick box a lso glows to the tune of some 
control function, but the lights are seen 
before the tones are heard. When the "turn" 
light glows, for example, this indicates that 
t he circuit is clear for turning action. Tbe 
operator hears no tone until be moves the 
little stick and the plane begins to turn. The 
or der is given with the light, and t he 
"execute" command with the musical tone. 

• 
• 

• 

• 

FOR LANDING, wing flaps and la nding gear 
a re lowered a nd engine is throttled. Bra kes are 
applied; p lane taxies off field; engine shuts off. 

Expert radio-plane pilots rarely wear the 
headphones while the plane is within sight. 
Real1y "hot" operators do not even watch 
the lights, but concentrate on the controlled 
plane itself. Only rated AAF or Navy flyers 
are recruited for this musical .flying duty, 
and it takes an experienced airman about 
50 hours to learn bow to be a "beep pilot." 
Ther e is no "feel" to radio flying ; it is 
strictly a matter of air judgment and 
finger facility. A safety pilot rides in the 
controlled plane to cor rect the student's 
mistakes, a nd an automatic power valve 
enables him to (Gontinned on page ~~~ ) 

11STICK BOX.11 
Selector switch (A) seis a nd resets circuits fo r action. Actuator switch ( B) o p

e ra tes the t hrottle , la nding gear, fl o ps, bra kes, etc. Cont rol st ick (C ) noses PO u p or down, banks, a nd 
t urns. Indicator lig hts ( D) show a ctio ns selecte d . Button ( E) prevents occidental raisi ng of g e ar. 
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"RELUCTANT ROBOT" -first radio-controlled 
jet. (A} Television camera and instruments. {B) 
Special RFCU. {C ) Television transmitter {below }. 

TELESERVER is combination camera and illu· 
minoted instrument panel in rear of fuselage of 
Bell YP-598 jet fighter for "telemetering" tests. 

TRANSMITTER of television unit in nose of o test plane. 
With the camera pointed downward, same equipment 
could transm it views of terrain below for reconnaissance. 

RECEIVER SCREEN in mother plane or 
on g round shows instrument read ing in test 
plane. Camera makes permanent record. 

CULVER XPQ-15 is newest ra dio p lane. First 
U.S. type wa s Kettering 's " bug" of 1941. Then come 
Culver PQ-8, Fletc he r PQ-1 I, and C ulver PQ-14. 

11 MYSTIC MJSTRESSJJ is mothe r p la ne fo r "Re
luctant Robot. " Extra cockpit is for o bserver. 
Ra d io controls a re on p ilot 's t hrottle a nd stick . 

... . .. 
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CONVAIR B-32 BOMBER. With a wing span only about 
six feet less than that of the Boeing 8-29 Superfortreu and a fuselage 
only 15 feet shorter, Consolidated Vultee•s "super., bomber has a 
,gross weight of 100,000 pounds with capacity load and normal crew 
of eight men. Four 2, 200-horsepower, 18-cylinder Wright Cyclone 
engines, equipped with two exhaust-driven superchargers apiece, turn 
the 16%-foot Curtiss electric reversible-pitch propellers. 
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MACERATIOW T.AWIC ION ElCCMANQ£ COLUMNa 

QUININE DIRECT FROM JUNGL·E TREES 

A MOBILE unit for extracting quinine 
and other drugs from the l;>ark of fresh, 

green cinchona trees right where they grow 
in the dense forests of Latin America is 
the newest weapon in the fight against 
malaria. Although the military require
ments for antimalarials have been met sat
isfactorily by other means, the new process 
has important peacetime possibilities for 
providing low-cost drugs for the 300,000,000 
malaria sufferers in the world each year. 

Three types of field extraction plants 
whose product is totaquine, . a medicine con
taining quinine and other related alkaloids 
- ha.ve been developed under the direction 

• 
of .Maj. Robert L. Kaye, chief of the Cin-
chona Research Unit of the Engineer Board, 
U. S. Army. · 

Totaquine has long been called "the poor 
man's quinine." Its cost today, when made 
from dried bark shipped to this country, is 
$16 per 1,000 doses, or about one and one 
half cents per dose. Even at that price, 
most of the millions of malaria victims can
not afford proper treatment. Quinine, at 

the time the Government last bought it, 
sold at $90 per 1,000 doses, and atabrine, 
the synthetic compound, cost $4 per 1,000 
doses when bought in large quantities. The 
cost of these drugs 'is far out of the reach 
of the poor inhabitants of malarial regions 
who are in most need of such medicine. 

Totaquine can be produced from fresh 
bark by the new method at a cost of $3.80 
per 1,000 doses, or about one third of a 
cent per dose. This figure is based on labor 
costs in this country when the gasoline-

• 
·engine, ion-exchange process is used. When 
a simplified method is used and native labor 
employed, the production cost is cut dras
tically. 

One type of mobile plant is an engine
pumped outfit using the ion-exchange prin
ciple (separation of the quinine and other 
related alkaloids from the cinchona bark 
by an acid solution), the operation of which 
is shown in the flow chart above. This plant 
weighs 1,500 pounds and the necessary 
chemicals for one month's operation weigh 
another 1,000 pounds. However , it can be 

The engine-pumped plant is here set up and ready for operation in the field to extract malaria drugs 
from· fresh cinchona bark. Each of the three percolator bags on the rack holds 500 pounds of bark chips. 

• 
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broken down into small units and carried 
by pack mules over mountain trails. T.he 
plant' can process 13,000 pounds of fresh 
bark a ~onth, producing 120,000 ten-grain 
doses . of totaquine at a cost of $182 for 
labor and $68.78 for chemicals. 

Another unit is a hand-pumped, gravity'
ftow plant th~t also uses the ion-e~change 
principle. It operates in the same manner 
as the· engine-pumped plant, except that 
the circulation o( the acid solution through 
the ion-exchange columns is accomplished 
by graylty flow and that the agitation of 
tbe bark mass in the maceration tanks is 
by means of a manually operated paddle or 
similar device. The capacity · is about one 
half that of the engine-pumped plant. 

Quinine-extraction field units will get th.- malaria 
drug from these trees in the rugged Andean region. 

The third type is a simplified plant that 
does not use the ion-exchange method. Al
kaloids are precipitated from an acid solu
tion by the addition of a strong alkali. . This 
plant is not nearly so etllci~nt as the other 
two, but it is well adapted to .small-scale 
production to meet local needs. . Equipment 
may ·be improvised from l;>arrels or pottery 
jars. -A. minimum of technical ~owledge is 
necessary, and vinegar may be used for the 
acid solution. 

The totaquine produced by any of these 
plants. is an immediately usable anti-

. 'malarial that conforms to United States 
Pharmacopoeia standards. ·The quinine 
content of the alkaloid depends on the 
quality of the bark use.d . 

• • 

Seedlings flown o.ut of the Philippines start~d this 
American-operated cinchona planting in Costa Rica. 
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COUNTLESS tiny pieces of differently 

colored wood, inlaid in patterns to give 
the illusion of perspective and shadow, cre
ate the definite impression of a wide variety 
of furnishings in a small, bare room now 
on f;Usplay at The Metropolitan Museum of 
Art in New York City. It is the private 
study of Federigo da Montefeltro, Duke of 
Urbino, transplanted from a palace at Gub-
bio, Italy. .· 

The wainscoting was executed 500 years 
ago in intarsia (wood inlaid in wood) by 
Renaissance artists under the supervision 
of the Florentine woodworker Baccio Pon
telli. It makes the room realistically ap-

100 • 
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pear to be lined with hinged benches and 
latticed cupboards containing articles sym
bolic of the Duke's many interests and 
accomplishments. The partly open cupboard 
doors reveal books, writing materials, mu
sical instruments, and other . contemporary 
objects, including a very businesslike 
dagger. 

Electric lighting outside the ·frosted win
dow is arranged so that sunshine appears 

. to throw the shadows indicated by the dark 
inlaid wood. Visitors are allowed to enter 
a restricted portion of the r oom to study 
its detail and the three-dimensional effect 
of its decorations. 

POPULAR BCIENOE 
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The lady in the per}od 
costume stands in a 500-
year-old room at The 

, Metropolitan Museum 
of Art. None of the 
furn iture shown is real. 
The illusion is produced 
by 'the skillful inlay of 
wood on the flat wall. 

A musical corner in the 
study of the fifteenth
century Duke of Urbino. 
It represents a portable 
organ resting on a wall 
bench. Behind the organ 
is an open cupboard 
contai nin~ a lute and 
cornettos (top shelf) and 
a rebec upside down. 
PhotOI courte111 O/ TM 
M et ropolftan Muaeum ot Ar t 
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Flat walls, inlaid to lend 
lifelike perspective, ar.e 
mode to give the impression 
of a fully furnished room. 
The hinged bench is repre
sented so realistically tho+ 
people have tried to sit on 
it . Undulating edges of 
the books' pages on the 
shelves look as though they 
were rea~y for thumb
ing by the ducal reader. 

A section of the bench is 
shown lifted to display an 
arabesque on the underside. 
This inward-jutting cor
ner of the room gives an 
opportun ity to study the 
effective use made of pe r
spective in creating the 
realistic sense of depth. 
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NONCLOGGING SALT SHAKER. The dry
rice treatment otfers temporary relief, but 
there must be some way to "make it .pour" 
always especially when you're sitting be
hind a luscious steak and, don't want to 
ha'(e your digestive J!ystem upset by a 
balky salt shaker before tackling the meat. 

LUMINOUS KEYHOLES would be a boon at 
all times. And, for high-spirited people 
who are. ·lucky even to ft.nd the house, it 
would be like hitting ·pay dirt to have the 
~eyhole stand out in the dark. 

. . . . -

,. 

• 

. . . 

THEFTPROOF BILLFO.LD that ~ould be fas
tened securely to the trousers pocket. Such 
a tie would readily warn th~ wallet's owner 
when some light-fingered thief attempted to 
lift it. A further improvement would be 
a warning with sound etrects, but that can 
come later, 

TELEPHONE SIGNAL to tell a person to. 
call the "message operator.'~ This would be 

· a telephone-company service to get mes
sag~s through should the phone be unat
tended when the origin~! call is made. 

A KNinED ELASTIC CAP for us fellows 
who "can't do a thing'~ with our hair (what 
there is of it) after a shampoo. Of course, 
we could use a football helmet, but a knitted 
cap would let the air dry the hair and at ·· 
the same time help train it. It just seems 

· to be one of thoie quirks of nature that 
ma,kes some men's hair, after a washing, 
look as if it should adorn the head of a wild 
man of' Borneo, while the Missus, her iocks 
in crimpers, tries valiantly to make hers 
look alive. 

DECEMBER, 191,5 
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By W~LTER J. SPARKS . 

ONE DAY in 1933, Jesse Dimmick, a Vir
ginia farmer, while tramping through 

a densely wooded portion of his land a little 
more than a mile from Jamestown, stumbled 
upon an ancient glass furnace. It proved to 
be the furnace in which the ftrst glass made 
in. North America was produced. Captaln 
John Smith had it built in 1608 for use by 
some Polish artisans who made bottles and · 

• 

windowpanes for the ftrst permanent Eng-
Ush settlement in America . 

. The discovery, w~ like one of those lucky 
breaks that sometimes happen. in detective 
stories. It led to the reopening of an inves
tigation that had· been started in 1930 by 
the Governor of Virginit with the purpose 
of finding the fabulous ,.King's Treasure" 
of Powhatan, the Indian sachem who was 
the father of Pocahontas. Many obscure 
clues have been followed up, and today we 
know the whole extraordinary story. 
. It · turned out that Dimmick had found 
not ~:mly the spot where American industry 
was born, but also what was really the ftrst 
mint of the New World. A few years after 
it was built, this furnace had been con
verted to the making of glass beads for use 
in trading with the Indians. The beads were 
handled exactly like money; each one, even 
if defective, had to be accounted for as if 
it were a coin. Great care was taken to 
safeguard the process and restrict the out-

. put of the Italian glassmakers who operated 
the furnace. This was to prevent what 
would now be called inflation. Today ~e 
beads are very rare; the few illustrated on 
these pages are insured for $1,000. 

The story of these skilled Italian artisans 
is in itself romantic. They had journeyed 
to London in quest of fortune. But when 
one Captain Norton, a man· no less adven
turous . than th~y were, discovered · them, 
they were living in want in a London slum. 
Norton got an idea. Across the seas, in 
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Virginia, glass beads were in great demand 
for trading with the Indians. They were 
money. . 

So Captain Norton went t9 his friend, the 
poet George Sandys, "a Fentleman of ample 
means and noble birth,' and together they 
formed a joint-stock company with Sandys 
as treasurer and Norton as manager of the 
glass works. A contract was signed with 

· the six Italians, who, with their ·wtves and 
families and their two forward-looking em
ployers, set sail (Continued on page i08) 
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MERCURY 
SWITCH 

DROP 
OF 
MER-
CURY 

° CONTACT MADE 
CONTACT · 
BROKEN 
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.PAINTBRUSH CLEANER ha.s teeth in it to 
comb out dirt and hardened paint. Embedded 
in a cylinder of wood or plastic material are 
wire teeth set at an incline toward the direc
tion in which the cylinder revolves. The 
brush is fastened on a support so that the 
spirally arranged teeth will . travel across it 
With a back-and-forth motion when the ~yl-
1nder is turned by the handle. For a brush 
that has become hard with caked .paint, a 
cleaning solution is ftrst used to partially 
soften it. The machine embodies the ideas 
of Carl Jay Wiksten, St. Joseph, Mo. 

' 

jl 06 0 \ 

0
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0 0 
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COLD AIR IN
TAKE AND FAN 

' 

ME.TAL S"f.RIP 

BATTERY 

QUICKSILVER FLASHLIGHT SWITCH con
trols the beam according to the position ~n 
which ~e lamp is ~eld. It lights up when 
you point it do~ or hold it horizontally. In 
the end opposite the bulb is a drop of mer
cury, which rolls to make the contact clos
ing the ci~cuit. The 1lash1ight was mvented 
by Gwilym F. Prideaux, Cleveland Heights, 
Ohio. 

-

BRUSH 

• 

WIRE 
TEETH 

0 

CHEATING 0 THE OUTDOORS of the heat 
that would mer~ly go to waste up the chim
ney is accomplished by the device originated 
by Wilbur R. Brooks, West Hartford, Conn. • • 

Since the largest proportion of 0 the heat 
generated by an open ftre goes up and out, 
even with a well-designed fireplace, the 
inventor conceived the idea of returning 
part of this heat to the room by means 
of a fan intake that pipes the chilly air 
through the ftames of the ftre. Lengths of 
pipe are joined and arranged continuously 
at the 0 back of the ftreplace in the direct 
rays of the heat going up the flue. Low
t~mperature air· from the room is sucked 
throug}1. the conduit, heated, and ejected 
back where it will do 0 the most good. The 
contrivance also helps in the ventilation of 0 
the roolJl. It is . portable, easily set' up, and 
can be fttted to any fireplace with a few 
simple tools. The end of the pipe through 
which the heat is discharged can be ex
tended to the part of the room where addi-:0 
tional heat is most needed. 

0 
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THE INVENTORS 

IT'S EASY TO READ IN BED if you have 
one of the new · attachments designed by 
Courtland D. Burton, Indianapolis, Ind. You 
can lie fiat on your back and, except for the 
slight exertion involved in turning the pages, 
do nothing but enjoy the latest "whodunit" 
or the current issue of POPULAR SCIENCE 
MONTHLY. A suitably slanted easel is held 
at a comfortable distance in the reader's line 
of vision by an adjustable rod that is secured 
by a thumbscrew to the headboard of the 
bed. Suspended on this rod is an electric 

• spotlight focused to illuminate the reading 
matter. The book or magazine is ·attached 
to the easel by spring clamps on either side, 
and is kept from sliding down by a rest ·at 
the bottom edge. The apparatus can be 
easily removed, taken apart, and packed for 
storage or shipping. 

.. 

BALL 
E. NGAG ES 
THREAD 

-~ 

·-
GLASS 
TUBE 

' 

BELL YWHOPPERS DE LUXE ~re possible 
to girls and boys who own the sled im
provement invented by Emerick Hodaly, 
Detroit, Mich. Not even a hill is required. 
A. pole with a handlebar crosspiece at one 
end and a pointed piece of steel at the other 
is fixed by ropes fastened to the sides of 
the forward end of the sled. Holding onto 

DECEMBER, 1945 

• 
• 

ELECTRIC BULB SNAPS INTO IT. No more 
twisting of a bulb in its socket if the inven
tion of Louis Frank, Fellows, Calif., is 
generally used. Bulb ends are molded of 
plastic, in which, instead of threads, are 
from one to three friction catches, or steel 
balls on spring cushions. The bulb is shoved 

• into an ordinary socket, where the friction 
catches establish connection with one pole 
of the circuit. The other pole connects in the 
usual way with a wire extending through 
the lamp to the base of the plastic plug. 

-· . . . 

this attachment, the sledder can propel 
himself over level snow or ice, or he can 
use the device for steering when coasting 
downhill. The ropes that attach the pole 
to the sled control the length of stroke and 
thereby· prevent bruised hands from too 
hearty a. push. Stretched ahead, the con
trivance can be used for pulling the sled. 
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c ·oMPOSE YOUR. COLOR PHOTOS 
• 

AS HOLLYWOOD DOES 
. . 

HOW THE ·GLAMOUR CAPITAL TAKES LESSONS FROM· NATURE . 
. . 

By ROMAN FREULICH 
Porlrolf Pltotoorop#l•, R.publ1c Pld'!f••, Inc •. 

W
~~ I am asked why I prefer 
color .to black-~d-white photography, 

I invariably reply: "Not . until you copy a 
painting with your camera can you under
stand." 
· In taking color pictures, you paint o.n film 
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• with light. You copy the Visible colors of 
the spectrum 1n their many combinations 
and variations as re1lected by the objects 
within range of the camera lens. 

Although the amateur must be aware of 
important. difference& between black-and
white and color photography, there is no 
reason for him to hesitate to explore the 

·beauties of color, for he can ~e good color 

POPULAR BCIBNCB 
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pictures with the equipment that he 
probably baa at hand. Besldea the 
ftlm, he needs only his camerau tri· 
pod, sunshade, two flood lamps and 
a reflector, and perlla}>s a light 
meter. 

I make man~ color portraits of 
Hollywood stars, some of which are 
reproduced on these pages. But at 

• home I get just as pleasing results 
with amateur equipment. When tak
ing outdoor snaps of .my two chil
dren, I boost light into the shadows 
with a homemade reflector. It ls the 
approach rather than the equipment 
that counts. 

Amateurs know that in black-and
white photography they can put the 
shadows to work, balancing them 
against the lighter areas to render 
a more pleasing composition. You 
achieve much the same etfect in 
color if you play complementary 
colors against each other. Try to 
wash out the shadows and permit 

Yellow and red provide contrast for Janet 
Martin's brunette hair, .while her gown is 
set off effectively. Below, red-headed 
Linda Sterling taken against a synthetic 
ocean, and at left, against a green tray. · 

color to give separation, for 
deep shadows blacken color. 

You cannot correct mis
takes on the transparency, as 
you can by intensifying or 
reducing a black-and-white 
negative. The shutter snaps 
on color with dnallty. 

Put complementary colors 
to work! That is the basic 
rule in a nutshell. You need 
only explo~e the fields-or 
your flower garden-to find 
many examples of colors 
working harmoniously to
gether as nature intended. 
Fted roses are complemented 
by green leaves and branches. 
We call the colors comple
mentary because in combina-
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tion the red appears redder and the green 
actually greener. Both stand out more 
brilliantly because of the relationship. But 
pluck a red rose ~d place it against a 
wall of dull-red brick, and it loses much 
of its brilliance. . 

As in arranging complementary colors in 
painting, compose your photographic sub
jects with the same eye for . colors. Here 
are stx color combinations that will be 
easy to remember and of immeasurable 
value in color photography because the 12 
colors in them occur fr~quently: 

Crimson . . . . . . . . . . . . . . . . . . . . . Green 
Scarlet . . . . . . .. . . . . . . . . . . . Blue-Green 
Orange . . . . . . . . . . . . . . . . . . . . . . . . Blue 
Yellow ... ... · .. .- . . . . . . . . . Blue-Violet 
Green-Yellow . . . . . . . . . . . . Red-Violet 
Yellow:-Green . . . . . . . . . . . . . . Magenta 

In portraiture, including even informal 
outdoor snaps, clothing colors and the 
background should harmonize as· do these 
examples. Colors should be subordinate to 
the subject. Contrary to black-and-white 
practice, light backgrounds need not be 
provided for dark subjects and dark back
grounds for light subjects.because the colors 

will create contrast. Harsh and brilliant 
colors, as well as very dark ones including 
black, should be avoided because they ob
scure impor~~ detail and may be other
wise unpleasing. Children dressed in light 
colors photograph well · against pastel 
shades. Men in blue may be placed against 
a background of maroon. Try pastel green 
for women in lavender, or jade green for 
women in pi.nk. 

Faces, tending toward yellow-orange, usu
ally photograph well against blue sky, but 
many portraits, particularly close-ups, can 
be improved greatly by make-up. In gen
eral, application of make-up offers no dUB
cult problem-provided you can get any 
males in the picture to stand for the stutr. 

Make-up obscures b~emishes such as slight 
scars and splotchy freckles. Persons, par
ticularly girls and children, who enjoy a 
fair and clear skin require scarcely more 
than a touch of lip rouge. 

Several types of make-up are generally 
available in drug stores. I prefer a grease 
base of a tint to suit the individual. Simply 
daub it on the forehead and cheeks with a 
finger and smooth it down. Shade the sur
face with powder. Apply a natural red lip 

··-------------------------------------------------------------------
PLANNED LIGHTING ·15 THE SOLUTION TO YOUR 

0 NE of the most important factors in 
the p~oduction of a good portrait is. 

the photographer's ability to see high lights 
and shadows. Every light that is used has 
a specific purpose and does a certain job 
in creating an effect in the portrait. 

What ·the four lights most often used by 
professionals will do for a portrait is shown . 
dramatically in the five photos below. The 
diagram at the far right is keyed to indi
cate just which lights were used in making 
·the photos. Thus, the . key light was used 
for Figs. 1, 2, 4, and 5, but not for Fig. 3. . 

Just as in nature, wher·e the sun is the 
Jnain source of light, good portraiture ord.i-

·'I 

narily involves the use of a single key light. 
This key, which alone was used in Fig. 1, 
should be placed before any other light. 
Without complementary lighting, it will 
leave sharp shadows. Either a spotlight or 
diffused floodlight can be used; a spot gives 
sharp-cutting, crisp details, while diffused 
light . is often more desirable for photo
graphing children or elderly people. A spot 
is ideal, nevertheless, when a dramatic char
acter study is being made of an old man 
or old woman-it brings into sharp contrast 
every whisker, wrinkle, and pore in the face. 
In general, a ftoodlight is more flattering. 

A "fill" light is used to throw an over-all 
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rouge, smoothing the contours with a soft 
brush. Men usually require a rouge of 
brownish cast to match their naturally 
ruddy complexton. 

Y'ou cannot always find exact color com
binations for . your photography, especially 
outdoors where you usually must take what 
nature provides. A change of suit or dress, 
if you are at home, may simplify the prob
lem. Since the light ip early morning and 
late afternoon carries a reddish tinge, it is 
a good idea to take your pictures· between 
nine and three. Place your subjects in the 
sunlight away from both shadows and 
shade. Include such dark backgrounds as 
trees and hedges only when they are lighted 
by the sun. It is a good idea, too, to photo
graph people from a low angle in order to 
include blue sky or clouds. To avoid un
sightly squinting, have your subjects turn 
slightly away from the sun. Use a re:tlector 
to fill in shadow and provide some side 
lighting. 

There is little you can do about the light 
for landscapes and scenics except to se
lect an appropriate time. Choose a bright, 
sunny day if possible. Include a tree or 
doorway or a friend in the ·foreground. 

PORTRAIT PROBLEM 
illumination on the subject and serves to 
soften the shadows created by the key light, 
as indicated in Fig. 2, which was taken 
with both the key and fill in place. The tlll 
should be as close in line with the camera 
as possible and at about the same level to 
direct light full on the subject from the 
yiewpoint of the camera lens. Its intensity 
should be less than that of the key. The 
closer it is to the subject, the more the 
softening effect on the shadows. But take 
care not to wash out shadows completely. 

A "hair" light, while not a necessity, adds 
greatly to a portrait. Figure 3 was taken 
with no other lighting, and it shows yividly 

Once you are satisfied with outdoor color 
pictures, you will be ready to move indoors 
This means artificial light, either flash or 
ftood, and you will discover the most im
portant difference between black-and-white 
and color photography. 

Contrary to what you have learned in 
making black and whites, you will find flat 
lighting best, except for certain effects in 
which shadows are needed to dramatize a 
scene. The fiat technique succeeds because 
the contrasting colors themselves provide 
separation and give a feeling of depth. 

To. produce fiat lighting, two No. 2 :flood 
lamps in retlectors are adequate for full
length figures and room corners. Place one 
on each side about 18" from the camera, one 
at camera level, the other 18" higher. 

Start with close-ups of persons or a still 
life of objects grouped on a table. I always 
try to include at least four colors, for the 
more you include the richer the result 
will be . 

• 

If possible, back up the principal interest 
with a colored screen or dyed bed sheet, or 
place your subject near a colored wall to 
take advantage of reflected back light. Se
lect a background of some variant of l'ed, 

By EMERSON HALL 
• 

just where the hair light falls. A small spot 
is best for the purpose, though a diffused 
light will serv~ fairly well. Place it l)ehind 
the subject and 12" to 24" higher on the 
side opposite the key. Take care that its 
rays do not hit the lens, and don't let its 
light strike the subject's nose. What effect 
the hair light has when used with the key 
and fill is shown in Fig. 4. 

The final light is that for the background. 
It is focused on the background itself, not 
on the subject, and is used to build up the 
light value of the background in relation to 
the picture, as in Fig. 5, where ·all four 
lights were used in making the portrait. 

L . 
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Both sky and water are captured with the camera 
at a low angle, and .their color adds beauty to 
th is diving-board study of actress Lynne Robers. 

blue, yellow, or green. Leave dark colors 
and white alone. A pattern sometimes adds 
eye appeal. I created the synthetic ocean 
background in one of the accompanying 
photos by projecting hard blue-white light 
through an empty 5-gal. bottle. Colored 
cellulose acetate sheets over a spot or :ftood 
give similar results. . 

Brilliant pottery, gourds, china :dowers, 
paintings lighted from the side to avoid 
re:ftections, figured sweaters, brilliant neck
ties, and ribbons or flowers in the hair-all . 

-
• b 

Even a background of stray.' lends interest to this 
view of blonde Vera Hruba Ralston. One flash bulb 
was used. The straw reflected light on her hair. 

these add e1fectiveness to color composition. 
If the colors you select harmonize, then 

the picture is good and you are pleased. 
But if they clash, the picture looks odd 
even to an untrained eye. 

One final word: A void an extreme bright
ness range, that is, do not include very 
dark and very light areas. Outdoors this 
may be done by having the sun somewhere 
behind the camera. Indoors, careful selec
tion of your colors and careful placement 
of your lights will do the trick. 

MAKE-UP IS IMPORTANT. First, a grease base of a tint to suit the skin is dabbed on and 
smoothed with a finger, and then shaded with powder. Natural red lip rouge is ned applied and blended 
to the contours with a soft brush. The make-up items show_n at right c:on be obtained at most drug stores. 

·-
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Ll'I*I'LE time :remains to complete 
that gift llst. Shown on this page 

are four of the many projects de
Bigned especially for thi8 postwar 
ChristJ:!lU by PQrULAR SCIENCJ: con
tributors. To make them, see the 
llated Home and Workshop pages. 

WHEN BIG 'BROTHER comes home 
from the wan he will go in for colorful 
ties, and what could be more qpprapriate 
than an equally colorful tie rack? This 

· one, with alligator and palm trees for ttl 
tropical allure, is described on page 161. · 

DAD OR A FISHERMAN PAL will 
delight in the cigarette box shown at the 
right. In In glaued-in top is space for 
a display of favoritt flies. It holds . 
an ample supply of smokes. See page 141. 

DECBMBBB~ 1946 

A JEEP FOR. AN ACTIVE BOY. Junior will . go 
fo~ this all-wood pedal model, but you may make him 

. o·ne of metal If you prefer. Turn to pages I 62 to 166. 

. 
FOR THE YOUNGER CHILD. The pull toy shown 
above flashes the colon of the rainbow from the 
blocb extending from ita whMis. They turn along with 
the wheels for a variegated color show. See page. I 55. 



' PLASTIC LOUPE with precision- ground 
lenses giving a magnification of 2.5 times 
is put out by the American Optical Com
pany, Southbridge, Mass. The lightweight 
plastic frame is held securely and com
fortably before the eyes by an adjustable 
elastic headband. Also adjustable for dif
ferent facial contours and widths between 
eyes, the loupe is well ventilated and will 
ftt any type of face. It can also be worn 
over eyeglasses easily. Artists, inspectors, 
and others will find it conserves eyesight 
and improves efficiency. 

• 

FAST AND SMOOTH wood cutting is ob
tained with the new expansive bit below. 
It features a wedge-lock groove that is 
formed when the replaceable center lip is 
locked tight with a machine screw and 
which holds the cutter blade at the diam
eter set. The bit comes in two models, each 
with two blades with easy-to-read scales, 

I 

and cuts holes from %. of an inch 
to 3 % inches. Manufacturer is 
Bruno Tools, Beverly Hills, Calif. 

• 

PLANE IRONS AND CHISELS can he kept 
sharp as new with this adjustale grind
ing attachment. It can be used with 
grinding wheels of any size or shape and 
will take plane blades and chisels up to 
3% inches wide and % inch thick, holding 
them firmly at the critical sharpening 
angle. Read-Lewis Machine Co. makes it. 

MAG~ETIC STRAIGHTEDGE that exerts 
an 18-pound pull and adheres to any metal 
surface is used to guide flame-cutting tools 
in making uniform cuts. Made of alumi
num by the B. & W. Company, Los Angeles, 
Calif., it is available in three models from 
18 to 36 inches long. 

• 



Here's Collector Charles 
B. King examining one 
of his important group 
of working models, a 
British locomotive that 
is shown complete with 
tender on the next page. 
The collection includes 
models of prac t ically 
every form of power in· 
stallation for ind ustry . 

• 

• 

PIONIIR AUTO 
OWNS RARE COLLECTION 

"wwlotraplea 1J1 IOifiT f. SMITH 

Scal'l model of a I 00· 
hp. National gasoline 
engine built by A. C. 
Curzons of Leeds, Eng
land, about 1'91 0. Th e 
bore of the model is 11f2 
inches, with a two-inch 
stroke. The shaft diame
ter is % of an inch, and 
the flywheel nine inches. 

DECEMBER) 1945 
• 
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THIRTY-SIX working scale-model engines, 
made with the precision of fine jewelry 

and representing practically every form of 
power installation used in industry, make 
up one of the finest collections of its kind 
in the world. The models, some of which 
are shown on these pages, are owned by 
Charles B. King, and are on display in his 
home at Larchmont, N. Y. The machines 
in miniature include electric-light plants, 
steam-operated mill machinery, ferryboat 
and· steamboat engines, locomotives, auto
mobile and airplane engines, steam ham
mers, locomotive air pumps, and power
generating plants. 

Engine models comprise only a small pa rt 
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Two marine-engine mod
els. At thtt left is a com
pound engine with bores 
of I y,. and · I* inches, 
having a one-inch stroke. 
At right is a triple-expan
sion job that is equipped 
with feed and air pumps, 
and overhead lubrication. 

This North Eastern Rail
way passenger tonk loco
motive model was bu ilt in 
England about 40 years 
ago. It has a copper boil
er, firebox, inside cylin
ders, and Joy valve gear. 

Fired with cannel coal, 
this model is bel ieved 
capable of deveiQping 
approximately one horse
power. It is 64 inches in 
length, and the height to 
top of stack is 18 inches. 
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looking into the cob of the Great North
ern model. Controls and gouges ore all 
ma.de to seale, and ore in working order . 

• 

of King's complete group, which 
includes small-scale cGpieS of ships, 
guns and cannon, and antique 
locks. His ancient ·eight-inch how
itzer model was described and pic
tured in the November issue. of 
P .S .M. (pages 116-117). 

Mr. King, who has spent several 
years in gathering his collection 
from all parts of the world, was 
a pioneer in the automobile indus
try. Back in 1895, he was a driver 
in America's first automobile race, 
held in Chicago on Thanksgiving 
Day over a 54-mile course. He fin
ished second. He helped Henry 
Ford build his first car by giving 
him some parts and suggestions, 
and, in 1896, rode with Ford in the 
first test run. . In the following 
years he designed automobile, 
marine, and aeronautical engines. 

On a base 9V,. by 17'/,. 
inches is mounted o model 
en9ine-room layout. It 
ineludes a horizontal com
pound mill engine, and 
the miniature tools upon 
rack are correctly sealed. · 

DECEMBER) 1945 

T ondem compound marine condensing engine, fitted with steam 
reverse gear and air and circulating pumpi, is 18 inches high 
and has 896 bolts and screws. The model was built in England. 



• ... 
~. .. ,. 

~ ~ ·~ tl\ ~ ,.. . • 
~ 

• •• 
·~ . .., • ·t-x-; ~ ~ .. 1 • 

There ore approximately 1,800 tiny screws in that thimble, all individually mode on automatic machines 
t hat turn out 600 an hour. Used in fine instruments, they cost a bout $100 on ounce {more tha n 4,200 screws) . 

• 

100-AN-OUNCE SCRE S 
MAKE GOLD LOOK CHEAP 
A MERE spoonful of little screws as a 

day's work for a man and a compli
cated machine would seem to be a poor 
output, but when the tiny screws are worth 
more than their weight in gold it's a differ
ent story. Though they are made of brass 
or steel, these little scr ew::; cost around $100 
an ounce. Gold is worth $35 an ounce. 

Automatic screw machines do what the 
ancient alchemists could not- they take 
base metal and turn it into something more 
precious than gold. 

An operator checks o machine that forms, threads, 
and slots the heads of screws bv successive auto
matic steps from l2-foot lengths of wire stock. 

These miniature screws for watches and 
instruments are all made individually. To 
turn out one of them is just as much labor 
for man and machine as to make the larg
est machine screw. And, of course, they 
are as important as the big ones, for with
out them we would not have many fine 
instruments that are essential to the ma
chine age of today. 

A firm that takes pride in the smallness 
of its products, having specialized for three 
generations in the finest machine screws, 

In making o screw, the end of wire stock (greatly 
magnified) is tapered to size and threads a re cut. 
A knife cuts the head and forms base of.next screw. 

• 

• 

• 
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Here is the shaping knife cutting the head of a 
screw and making the taper of the screw to follow. 

Photograph• by WILLIAM W. MORRIS 

is ·the Waltham Screw Company at Wal
tham, Mass. There the writer saw how these 
tiny machine parts are turned out. The 
workers go around with watchmakers' eye
glasses hinged to their regular glasses or 
on headbands. You can watch one of the 
screw-making machines in operation with
out seeing what it is doing unless you look 
very closely and have good eyesight. When 
threads are as :fine as 100 to the inch they 
are almost invisible. And this factory turns 
out screws with 240 threads to the inch. 

Automatic machines developed in this 
plant helped to make the dollar watch 
possible by bringing down the cost of the 
screws that went into it. In wartime this 
factory's products were as important as the 
guns, tanks, and planes in which they were 
used by the million. 

Tolerances on these fine screws are on the 
order of half a thousandth. It is not mere
ly a matter of cutting so many threads to 
the inch, but the shape of .these microscopic 
threads must be correct. They are just so 
high and so wide, and have an exact angle 
of "pitch," usually 60 degrees, which is the 
American standard for machine screws. 

The master tap from which the cutting 
die is made to turn out screws with 240 
threads to the inch is smaller than a pin. 
yet close examination with a glass will 
show that the threads are there. These taps 
are produced on a miniature lathe, then 
hardened and tempered. They are used to 
thread the dies used on the automatic ma
chines. A die may make as many as 100,-
000 screws before it wears out. That is, 
when it is used on brass or ordinary steel; 
stainless steel wears out the die about five 
times as fast. 
· Automatic screw machines in the Wal
tham plant occupy only about a square 
yard of space each, but they do everything 
to turn out a :finished screw from wire 
stock, once they are tooled and adjusted. 
-GoLD V. SANDERS. 
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Screws not slotted on the automatic machine are set one 
by one into rim of this wheel and cut by a circular saw. 

Tiny hexagonal nuts also get individual handling. Two 
drills countersink the hole on both sides to avoid burrs. 

A shank threaded only about a half inch from the end 
taps the nuts and they build up until the shank is full. 
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Christmas T Are 
Now Lighted by 
FluoreKent Bulbs 

FLUORESCENT lamps 
have been adapted for 

· Christmas· tree lighting 
by ·Sylvania Electric 
Products, Inc. Being free 
trom mercury, which 
tends to return to its 
normal liquid state when 
there is a low bulb tem
perature, these new bulbs 
can be used outdoors in 
winter as well as indoors. 
No starting device is 
neceuary since the care
ful selection of gases 
helps to keep the glow 
discharge voltage below 
the 120-volt standard. 
Lamps are marked tor 
AC, but can be used on 
DC . without any partic
ular harm. 

CANDILA81U. ...... 

Conning Tower for Railroad Cars Will Give Panoramic . View. 
PASSENGERS on ratlroad tr~s will have 

an opportunity to see all the landscape there 
Is through the windows of the Vista Dome 
car recently put in service on the Burlins· 
ton system. This penthouse addition to the 

standard car Ia built into the roof, and its 
top and aides are laminated heat- and. ray
resisting glass. Air conditioning adds· to 
the comfort of the 24 passengers who can 
be accommodated at one time. 

• 
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IN RUBBERIZED diving suits fitted with 
helmets and breathing apparatus, Br itain 's 

web-footed "frog men'' performed one of the 
most hazardous operations of the war. 
Shortly after dawn on D Day, they slipped 
unobserved from rubber dinghies and swam 
like fish to neutralize underwater mines and 
booby traps. Also, they flattened massive 
obstructions the Germans had erected in the 
shallows off the coast of Normandy and 
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STOCKINET 
SUIT-----

lACK 

opened a path to the beaches for the flat
bottomed landing craft. 

In the Pacific, from the Marshalls to Ba
likpapan, the U. S. Navy had its "warriors 
in swim trunks." Unarmed, and garbed only 
in shorts and webfoot galoshes, these mer
men of the Underwater Demolition Units 
braved sharks and enemy fire to blast nat
ural and man-made obstacles, clear- ..llll...... 
ing the way for our assault troops. ..,.-
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Brita in's underwater specialists could remain submerged fo r nine hours while swimming on missions covering 
more than I 0 miles. Unhampered by t heir equi pment, they moved aboutfreely without bet raying their presence. 

Unseen by surfa ce watchers , the frog men swam close to the Normandy beaches to flx magnetic charges to 
thousands of G e rman mines (above) and underwater steel barricades , blasting a path for our invasion craft. 

Overboard ! Carried by rubber d inghy as near as 
possible to the ir target, the men spill out and ••• 

• . . sl ither noiselessly to their objective, towing 
explosive cha rges. They better two miles in an hour. 



• 

•• 

--· -· . -- .. • 

- -0 - ~-....;:. . ..... --- - - -
The human mine sweepers corry their boot too beach to heod out into the Channel. Under their rubbe rized 
suits they weor inch-thick kapok jerkins for protection ogoinst the shock of underwater explosions. 

Frog men olso worked out of midget submarines. Armed with cutters, they severed the strands of antisubma
rine nets, allowing the subs to slip through. In enemy waters they fixed deloyed-oction charges to harbor croft . 
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In the Pacific, U.S. Navy underwater scouts hit at 
the Japs. Sergei Aalto, of Portland , Ore., exudes 
delight at the prospect of smashing Guam defenses. 

A smoke and a drink make just the right bracer for 
Shipfitter 1/ C John Regan , of Boston, aboard the 
pickup boat after he had set charges at Ba likpa pa n. 

No zero-hour nerves here. Members of a Navy Underwater Demolition Unit watch in fascinat ion as B-25's 
strafe Ba likpapan's beaches to drive the Jops in land. After the bombers winged away, warships took up the 
shelling to provide protection for these heroes, soon to dive in and plant explosives around underwater obstacles. 
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THE II PIRAL II 

lOOKING like a coil spring set on 
L its small end, a strange building 
will be added next year to New 
York City's skyline. Frank Lloyd 
Wright, "modern" Wisconsin archi
tect, designed it to house the Solo
mon R. Guggenheim collection of 
"non-objective" painting. 

Although the building will be 
12 stories high, it will have no 
floor levels. Instead, a spiral ramp, 
increasing in diameter from bot
tom to top, will wind around a 
central light shaft topped by a 
glass dome. Paintings will be 
displayed on the outside walls. 
As visitors pass over a grill at 
the entrance, a vacuum system 
will draw dust off their clothing 
and shoes. This, with air con- • 
ditioning, will make it unneces
sary to cover . pictures with glass. 
Floors, ceilings, and walls will be 
covered with cork for heat and 
sound insulation. 

Model of the unique museum building designed bv Frank Lloyd 
Wright for construction in New York next year. Its "gallery" 
is a continuous ramp spiraling outward as it circles a light 
shaft. The overhang of successive turns will provide a con
tinuous window-the only openinq in the outside wall. Rectan
gular sections at base will house the administrative offices. 

Cross-section view shows the odd interior arrangements of what will be Manhattan's most bizarre building. 
The tower at the right, topped by a glass-bubble astronomical observatory, contains "fast" ramps that 
will enable visitors to go from one level to another without making the circuit of the main gallery ramp. 
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IT IS FUEL FOR THE HOUSEWIFE ... RAW MATERIAL ·fOR THE CHEMIST 
Since 1859 natural gas has been used for cooking in America, but it was not until t he 1920's that chemists 
discovered that the hydrocarbons of the gas were reactive, opening up a vast, new field of research. 

By J. D. RATCLIFF 

Drawings b y Stanley Bate 

RESEARCHERS HAVE BARELY ENTERED THE CHEMICAL 
WONDERLAND THAT HOLDS A STORE OF NEW PRODUCTS 

MENTION natural gas and people think 
of the flame in the cookstove. They 

never think of the chemist. But to the 
chemist natural gas is a fabulous raw ma
terial with dazzling possibilities. It is a 
source of desirable atoms that can be re
strung to make molecules worth millions. 

"If one starts with natural gas," says Dr. 
Gustav Egloff of Universal Oil Products, "all 
the known synthetic products that man has 
developed in organic chemistry can be de
rived- and there are over 500,000 of them!" 

Potentially, natural gas is the basis for a 
new industry which can dwarf the coal-tar 
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industry we built a generation ago. The 
gas that issues from the ground in 37 of the 
48 states can be converted into an incredible 
array of products : potable alcohol, plastics, 
rayons, perfumes, drugs, solvents, explo
sives, insecticides, flavorings. 

Practicing the wizardry of his trade, the 
chemist has done all these things. And he 
believes that he barely has his foot in the 
door. Yet some chemical texts still state 
that natural gas is completely unreactive, 
completely inert! These texts even offer 
proof that the molecules in natural gas can 
never be ripped apart and retailored into 
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FLAVORINGS 

PRODUCTS FROM NATURAL GAS may be seen almost everywhere, and chemists have only be
gun to explore its possibilities. They call it "the most desirable chemical raw material the world 
has yet seen:· During the war, natural-gas chemistry produced tens of millions of gallons of -toluene
for TNT-when the building of thousands of coke ovens to supply such an amount was out of the question. 

new patterns! This idea was accepted by 
everyone until one day in the early 1920's 
when a momentous accident happened in · 
the laboratory of an oil company. A group 
of chemists were studying the problem of 
corrosion in natural-gas pipe lines. They 
correctly guessed that corrosion was due 
to the action of gas plus air that had 
leaked into the pipes. 

To reproduce conditions arti.ficially, and 
to hasten any reactions, they put natural 
gas and air in a steel chamber under pres
sure. When they opened the chamber they 
found droplets of wood alcohol, formalde
hyde, and formic acid! This was one of the 
golden moments of chemical research, and 
the investigators had the wit to realize it. 
It was easy enough to see what had hap
pened. One atom of oxygen from the air 
had combined with a molecule of methane 
to make wood alcohol, two atoms of oxygen 
to make formaldehyde, and three to make 
formic acid. 

DECEMBER, 191,5 

Despite what chemical texts said, the 
hydrocarbons of natural gas were reactive. 
Once this was realized, the lid was off. Natu
ral gas represented a chemical raw ma
terial cheaper and easier to handle than 
any other raw material previously known. 

Rough calculations brought out striking 
facts. Potentially, 1,000 cubic feet of natu
ral gas which cost five cents at the well 
- could be converted into eight gallons of 
ethyl alcohol, four gallons of methyl alcohol, 
one gallon of a cetic acid, and other valuable 
products. Weight for weight, natural gas 
costs only one fifth as much as crude oil. 

Natural gas is a mixture of four gases: 
methane, or marsh gas, ethane, propane, 
and butane. Of the four, methane is the 
lightest and most plentiful. It constitutes 
90 percent of all natural gas. Besides these 
things, natural gas contains smaller amounts 
of pentane, hexane, heptane, and helium. 

In most cases, industry takes out the 
component wanted, then uses the remaining 
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FROM WELL TO DWELLING. Compressing stations located near gas fields extract rich gaso
line vapors and such gases as propane, butane, and helium before the natural gas is piped to the con
sumer area. Transmission mains as long as I ,000 miles then carry it to the smaller distribution pipes • 

. 
gas as fuel. Carbide and Carbon Chemicals 
Corporation uses this procedure in its vast 
plant at South Charleston, W. Va. It ex
tracts ethane from natural gas, and pumps 
the remaining gas into city fuel lines. ' 

The chemist has four general lin~s of 
attack in ripping apart the molecules in 
natural gas: 

OXIDATION: Oxygen is added to various 
components of natural gas under heat and 

pressure and sometimes in the presence of 
a catalyst- to produce a giant array of 
chemicals. Example: ethane and methane 
are oxidized to produce formaldehyde. In 
tum, formaldehyde is used to make resins 
of the bakelite type. Ethane and propane 
can be oxidized to produce ethyl alcohol and 
acetic acid- used in making acetate rayons. 

The magical oxygen atom interacts with 
natural gas to make dyes, solvents, photo 

37 OF THE 48 STATES have natural-gas deposits, but only 24 (indicated on the map) are now 
marketing the gas in commercial quantities. Pipe lines from Amarillo Field in Texas extend as far 
north as Minneapolis, Chicago, and Detroit, and plans are under way to liquefy the gas and ship it by barge. 
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film, paraffin, antifreeze compounds, and a 
thousand other substances. 

DECOMPOSITION: Chemists can chip 
off an atom of hydrogen here, an atom of 
carbon there, to convert natural gas into a 
variety of new products. Or, the molecules 
can be split completely apart to leave free 
hydrogen and carbon. The hydrogen may 
be used to hydrogenate cottonseed and other 
vegetable oils into edible fats. Or, the hy
drogen may be combined with atmospheric 
nitrogen to make ammonia for fertilizer 
and explosives. The carbon left in this proc
ess goes into automobile tires and print
ing inks. 

. . .. .. . : .. 

solvent, carbon tetrachloride, is another. 
NITRATION: Adding a nitrogen atom 

to natural gases opened the way to a host of 
new explosives, some of them almost in
credibly violent. Several years ago a tea
spoonful of one of these explosives went off 
in a Swiss laboratory. It wrecked the 
laboratory, killed 10 people, and injured 20 
others. 

All this new knowledge, which was being 
put to work just as war started, was invalu
able. It would have been virtually im
possible for the United States to wage war 
on such a tremendous scale without the 
help of natural-gas chemistry. Products Qf 

THE NATURAL-GAS RESERVE in the U.S. is 200 trillion cubic feet, or enough to last over 60 
years, as compared with a petroleum reserve of 20 million barrels, a 15-year supply at the present rate 
of consumption. The average domestic consumer of natural gas uses approximately 62,300 cubic feet a year. 

Retailoring the hydrocarbon molecules in 
natural gas is an infinitely fruitful field. 
Either the ethane ( CHaCHa) or methane 
(CH4) molecule can be converted into acety
lene (HC=CH). Then the acetylene is 
used to make nylon and a synthetic rubber, 
neoprene. 

Ethylene ( C2H4) is derived from ethane, 
propane, or butane. This gas is used to 
ripen oranges and other fruits. It is also 
used to make antifreeze, ethyl alcohol, and 
blending stocks for high-octane gasoline. 

HALOGENATION: By combining the 
halogens-chlorine, bromine, iodine, fluorine 
-with natural gas another set of chemicals 
results. Chloroform is one of them, and the 
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this new industry are everywhere: in the 
Lucite nose of a bomber, in the rayon fabric 
of the bomber's tires, in the plastics on the 
instrument panel, to name only a few. 

Natural-gas chemistry broke one of the 
most dangerous bottlenecks that faced the 
country. We needed toluene-for TNT-in 
unprecedented quantities. Coke-oven gases 
supplied the 25 million gallons of this vital 
stuff we used in World War I. This time 
we n eeded more than ten times this piddling 
production-and building coke ovens to sup
ply it was out of the question. Gas chemists 
came to the rescue-producing tens of mil
lions of gallons of toluene at unheard-of low 
prices. (Continued on page 206) 
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II II 

Chemists produce synthetic crystals that are 
larger and purer than those found in nature. 

By HARRY WALTON 

THROUGH a new kind of gunsight, a 
Navy gunner sees projected in space a 

series of concentric rings like a bull's-eye 
in the sky. It moves wherever the gun is 
aimed, an optical finger of death pointing 
out the spot where the shell will strike. 
Its heart is a thin, transparent optical 
element- a chemical crystal that could be 
"grown" in a kitchen oven. 

In a plant making synthetic rubber, buta
diene passes before the inanimate but alert 
eye· of a spectrophotometer. This is a critical 
stage in the process; if impurities pass, they 
may spoil material already further proc
essed. Suddenly electric relays click. An 
automatic valve snaps to a new position, 
and impure butadiene is by-passed and re
turned for processing. Infrared light passed 
through the chemical is continuously and 
instantaneously analyzed by the instrument. 
A change in the characteristics of the 
spectrum signals, "Impurities." This acti
vates electronic controls without halting 
production for an instant. The prisms and 
windows of the spectrophotometer are not 
glass, but chemical compounds synthetically 
"grown" in crystalline form. 

Optical crystals, ground into prisms and 

lenses, can spot enemy camouflage unde
tectable by the eye, photograph objectives 
by night or in fog, analyze the smoke of 
factory chimneys to reveal the product of 
the furnaces beneath, monitor the quality 
of aviation fuel, and serve the cause of 
victory-and peace-in myriad other ways 
that may not yet be revealed. 

Optically considered, the finest glass has 
limitations at both ends of the visible 
spectrum as well as within it. Common 
glass only imperfectly transmits ultraviolet 
and infrared radiation. Certain natural 
crystals not only are more transparent to 
these wave lengths, but are more effective 
in spreading incoming light into wave bands 
analogous to the color bands in an ordinary 
sunlight spectrum. Many are capable of 
double refraction-they break up a single 
unpolarized beam of light into two beams 
polarized at right angles to each other. 

Natural crystals such as calcite (Iceland 
spar), rock salt, sylvine, fluorite, tourma
line, and others, have long been used in 
laboratory instruments, but proved alto
gether inadequate to meet wartime needs 
for more and better military and analytical 
instruments. Natural calcite and fluorite 
crystals of optical quality are scarce; only 
a fraction of those found are suitable for 

lens, prism, and window blanks cut from a synthetic crystal grown from common table salt are ready for 
polishing. Made by The Harshaw Chemical Company, of Cleveland, the crystals are used in gunsights and 
in instruments for infra-red and ultraviolet spectroscopy, infra-red photography, and polarizing optics. 
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A platinum crucible comes out of the furnaces bat
tered and scarred. This one has just been reshaped 
on the steel mandrel, or mold, and repolished both 
inside and out. It is now ready to be used again. 

use. The supply of rock-salt crystals from 
Russia was cut off for several years. Prisms 
or lenses were always limited by the size of 
the natural crystals from which they were 
made, and large crystals were rare. Further
more, some natural crystals could be judged 
as to quality only after laborious grinding 

and polishing, with resultant waste and 
high cost. 

Naturally these disadvantages stimulated 
efforts to produce. synthetic crystals with 
the same optical properties. It was known 
that certain chemical salts could be melted 
by heat and would, under favorable condi
tions, solidify into crystalline form. But 
more often they merely hardened into a 
mass consisting of thousands of separate 
crystals. Such a mass is partially opaque 
and useless for optical purposes. Its atoms 
lie in random planes, whereas those in any 
single crystal are oriented along definite 
lines. The difference is roughly similar to 
that between frozen winter slush and a 
clear block of ice. 

The problem was to orient the atoms of 
the molten mass during the critical cooling 
period. A means for doing so was developed 
at Harvard University and Massachusetts 
Institute of Technology. Since 1937 The 
Harshaw Chemical Company, of Cleveland, 
Ohio, under the direction of Dr. H. C. 
Kremers, senior chemist, has been produc
ing by this method crystals much larger 
and more nearly perfect optically than those 
found in nature. 

In outline the procedure is simple. The 
raw material- purified common salt, for 
example is poured into a cylindrical plati
num crucible with a cone-shaped bottom 
and lowered into a crystallizing furnace. 
By carefully controlled heat, the mass is 
melted and then allowed to cool enough to 
"grow" into a single crystal. The crucible 
with the completely grown crystal, still red
hot, is then transferred to a meJt.ing-out 
furnace, where the outside of the crucible is 

The largest rock-salt prism blank ever made (left}, and the 25-pound single crystal from which it was cut. 
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heated sufficiently to let t he crysta l drop 
free, like ice cubes f rom a tray over which 
warm water is run. 

The r ed-hot crystal is then quickly t rans
ferred to a n annealing furnace a nd a llowed 
to cool slowly over a period of one week. 
The k ey to proper growth of the crystal is 
careful control of temperatures at all stages 
within a tolerance of one half a degr ee 
centigrade. 

Platinum crucibles are used not only to 
withstand the high temperature of the 
molten salts, but to prevent contamination. 
After a crystal has been grown in it, the 
crucible is re-formed on a steel mandrel, 
patched if damaged, and repolished both in
side and out. 

The single crystals as grown are 250 
millimeters (about 10 inches) high and 190 
millimeters in diameter, and weigh between 



30 to 35 pounds each. They are sawed or 
split by cleavage into prism blanks or lens 
blanks of various sizes, as shown in some 
of the accompanying photographs. The 
largest salt prism made by the P erkin
Elmer Corporation. of Glenbrook, Conn., 
f rom a H a rshaw-grown crysta l, has faces 
fo ur by six inches- a size many times larger 
than the biggest natural-salt crystal ever 
found would afford. The synthetic sodium 
chloride crystal is further superior because 
it is free from defects caused by imperfec
tions and impurities in natural rock salt. 

Sodium chloride (common salt), potas
sium bromide, and lithium fluoride crystals 
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are used in infrared spectroscopy, the latter 
in the r egion between one and five microns, 
sodium chloride up to 14 microns, and po
tassium bromide up to 25 microns. Lithium 
fluoride is used in ultraviolet spectroscopy. 

A comparative n ewcomer is the sodium
nitrate crystal, which replaces natural cal
cite. It has been the most difficult to grow, 
and fo r a long time could be produced only 
in small s izes. But a new technique de
veloped by Dr. Cutler D. West and Frederick 
J. Binda of P olaroid Corporation, Cambridge, 
Mass. , makes it possible to produce good
s ized crystals readily even in a kitchen oven! 

The problem was to make the first atomic 
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layer of the molten salt harden in correct 
orientation. If this could be done, subse
quent layers would all orient themselves 
after the first. The West-Binda method is 
amazing in its simplicity. It is t o place in 
contact with the molten surface a substance 
having the same atomic arrangement as 
that required in the melt. Mica, which is 
available in sheets up to three feet in di
ameter, is the natural matrix so used. The 
potassium atoms on its surface have a pat
tern like those of the sodium atoms in the 
molten sodium nitrate and thus form an 
atomic 1J10ld for the latter. Once the contact 
layer has hardened in cor rect orientation, 
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succeeding layers follow the same basic pat
tern and the crystal grows downward. 

In practice, sodium nitrate is melted in 
an aluminum dish. A sheet of mica is then 
carefully lowered into the molten surface 
and the melt is returned to the oven. Tem
perature is gradually reduced until the 
crystal has solidified, at which point the 
mica is stripped off with the aid of water. 
The whole process can take as little as 20 
minutes. The crystals have high resistance 
to thermal shock. In tests they did not 
crack even when taken from an oven at 
300 degrees centigrade and quenched in oil 
at room temperature. 
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Wh.at's New in Modern Living 

COMPRESSED FOODS of the type used by 
the armed forces will be presented to civil
ians by self-service stores. Foods will be 
sold from dispensers that flash a light and 
ring a bell when a package is removed. It 
is the idea of Maguire Industries, Inc., N. Y . . 

CLOTHES ARE SPUN DRY in heated a ir 
in this automatic drier, a Westinghouse re
conversion product. And when they are dry, 
the machine shuts off of its · own accord. 
It can be stopped manually for removal of 
damp pieces for ironing. 
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KNOCKDOWN FURNITURE that can be 
assembled with wood pegs in the home is 
now being made. Available besides tables 
like the one shown below are beds, chairs, 
and cabinets in both wood and plastic mod
els. Ferdinand Kramer, a New York archi
tect, is the designer. He says a saving in 
shipping space and in the cost of assembly 
results in reduced prices. 

TYPING OUT TUNES is possible with this 
little musical instrument having a type
writer keyboard and a 2 %-octave scale. 
Music provided with it permits an untr.ained 
per son to play tunes by striking the right 
letters. Made by the E lectronic Corpora
tion of America, the "Typaturie" also helps 
teach touch typing . 
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~RAFTSMEN 

BIDE THEIR 
HOBBIES 

CALLED A 11000DLE BUG/1 this tiny 
car that "rides like a baby carriage" 
was built by Sgt. Arthur P. Joslin, of 
WashingtQn, R. I., during spare time 
while he was stationed at Peninsular 
Base Headquarters at Leghorn, Italy. 
It is made entirely of salvaged ma
terials that were available there. 

Sergeant Joslin took the motor from 
an Italian Fiat 500 and the wheels from 
British Spitfires. The body is a spare gas 
tank from an American P-38, and the wind
shield is part of a plastic nose from a 
bomber. There is only one headlight. 

Spring construction is the sergeant's own 
idea. The rear spring is a cantilever type, 

WITH WHEELBARROW WHEELS, a three
speed motorcycle transmission, and a tiny 
%, -hp. gas engine, Louis M. Goodman, of 
Detroit, built the little underslung car 
shown below. He can get 30 m.p.h. on a 
level surface. 

The little car weighs only 230 lb. and is 
chain driven, eliminating problems of belt 
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but it is made from a semielliptic model, 
and it contributes to riding smoothness. 

With four speeds forward, the ''Doodle 
Bug" is said to get up to a top speed of 70 
miles an hour. It averages more than 50 
miles on a gallon of gasoline. 

MOTORIZING A BIKE was accom
plished by C. Hill Hutchins, of Spar
tanburg, S. C., by installation of a 
1%-hp. engine and a homemade trans
mission and clutch. A standard 52-
tooth sprocket was put on the rear 
wheel, being turned and bushed for 
a tight fit on the coaster-brake hub. 

There are two driving speeds from 
a double-grooved pulley on the motor. 
One ratio of 11% to 1 gives a speed 
up to 30 m.p.h., and the other, at 9% 
to 1, has a maximum of 40. 

The bike has gone 10,000 miles. 

slippage. Goodman asserts that the motor
cycle transmission is the secret of good per
formance, for without it the tiny motor 
would hardly drive a scooter. The motor
cycle clutch is connected by chain to the 
transmission. After a 10' start in low 
speed, it is possible to skip second and go 
immediately into high. 
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outside the Park House for the 
last 20 years. Old-timers say he 
got his game leg, with a double 
lungful of poison gas thrown in, 
in the Argonne back in 1918, but 
Charley never talks about it- or 
about anything else, for that mat
ter. Until a few years ago his 
motherless daughter- a skinny, 
shabby kid with a nice smile
helped him at the stand some
times. Then we began to miss 
Ann, and people who asked about 
her got no more than a grunt 
from Charley. 

"Oh, sure," Gus told her. "But 
you look so different in uniform, 
and your father never told us 
you had enlisted." 

"He wouldn't," Ann said brief
ly. "I supposP. everyone ·in town 
thought I'd walked out on him. 
Well, I . hadn't. He wanted me 
to go-not having a son to send." 

Gus thought of several things 
to say, but he couldn't put them 
i.nto words . 

. . ., . -

For 20 years he'd run a newsstand in front of the . Pork House. "Well," he said lamely at last, 

By MARTIN BUNN 

WITH a wide grin, Gus Wilson reached 
up to the wall calendar that hangs 

over his workbench. He tore off a leaf and 
indicated the big red "25" he had disclosed. 

"Knock off, kid," he told Stan Hicks, the 
Model Garage's grease monkey and slowly 
developing mechanic. "It's close to five 
o'clock of another Christmas Eve and time 
to celebrate ... Now, what's this?" 

The shop door had opened, letting in a 
wintry blast, and closed again. Inside stood 
a pint-size figure in olive drab. Gus was 
surprised to see that it was a girl- the 
smallest Wac he'd ever come across. When . 
she opened her overcoat to flap off the wet 
snow, he noticed an ETO service ribbon 
over one pocket of her blouse and an 
honorable-discharge insigne over the other. 

".Yes, miss," Gus said. "Is there some
thing we can do for you?" 

She was unsmiling. "You don't recognize 
me, Mr. Wilson," she said. "I used to sell 
you newspapers at Pop's stand. Ann 
Perkins- Charley Perkins's kid." 

Gus remembered her then. Charley 
Perkins is a gaunt, silent man with a bad 
limp who has run a sidewalk newsstand 
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"I'm glad to see you back. We'll 
have to put your name on the Honor Roll 
outside Town Hall. We're mighty proud 
of you kids." 

"Skip it, Mr. Wilson," Ann cut in. "I 
didn't come to get a bouquet-! came be
cause I'm out of luck about something that 
means a lot to me and because you're the 
only person I know who might help. But 
I guess even you can't." 

"I can try, anyway," Gus told her. "What 
is it that you're out of luck about?" 

"It's a car I bought for pop- for his 
Christmas," Ann said. "He needs one so 
badly- his bum leg's worse, and it's pretty 
tough for him to have to walk to the Park · 
House and back every day. I was going to 
have it waiting for him in front of the house 
tomorrow morning. But I guess that's 
washed out now. I'm told I've bought a 
lemon with a good paint job." 

Ann dabbed at her eyes with a large 
khaki G.I. handkerchief. 

"Cheer up," Gus said. "Maybe it isn't so 
bad. Anyhow, I've taken the sourness out 
of tnany a lemon in my time. Where did you 
buy it, and what's the matter?" 

"Excuse me," Ann said, "I didn't mean to 
stage a baby act. I bought it from a used
car place in the city. It had to be cheap, 
because I didn't have much money. The 
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bus is 10 years old but looks real nice. They 
let me try it. and it ran fine, but the boss 
told me I'd have to take it 'as is'- no 
guarantee. I knew I was taking a chance
but I wanted a car for Pop's Christmas, 
and I thought it ~ould turn out all right. 

''Well, I drove it home and left it in a 
neighbor's garage so Pop wouldn't see it. 
Next day I drove it dqwn to the city where 
I'm trying to find a job. When I got there 
I stopped for gas, and the oil was low. I 
thought that was queer, but I had a quart 
put in. The next time I got gas the oil 
was two quarts low. I started watching it 
then and found I was only getting 25 miles 
to the quart." 

"That," Gus said unexcitedly, "does seem 
sort of unreasonable." 

"I don 't know much about automobiles," 

~.----------- ""---- " . : 

• -
' 

• -. .•. 

Ann went on, "but that's what I thought, 
too. It made me afraid that something 
really serious was the matter, so I took the 
car to a big repair shop in the city. The 
manager told_ me the only way to a void 
bad trouble w~uld be to have the cylinders 
rebored and new pistons put in. They 
wanted a lot more for the job than I could 
pay, so I took the car back to the place 
where I bought it. The boss there just 
laughed, told me it was my headache now, 
and asked why I thought they had sold 
it so cheap. 

"That was this afternoon. I came home 
feeling sunk and made up my mind that 
there wasn't anything I could do about 
Christmas but just sweat it out- that I 
wasn't going to stick Pop with a present 
that wouldn't be anything but a disappoint-

-

----~--
-~~-~-----------------~~-~~=-------··--~~ .. ~.~·~--_.--~ 

"It was my headache, they told me, and asked why I thought they had sold the. bus so cheap." 
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ment and an expense. Then I remembered 
how people used to say that if anyone could 
make an automobile run right, you could. 
So I brought the car over. I don't much 
hope you can do anything, but if you'd 
just look at it-" 

"Drive it in," Gus said. "That's easy." 
Stan opened the big shop doors, and Ann 

drove a black sedan into 
the shop. Gus's ears told 
him the engine would be 
better for an overhaul, but 
it sounded no rougher than 
plenty that are on the 
roads every day. 

"Leave the engine run
ning, please," Gus said. 
He raised the hood, and 
stood watching for half a 

· minute. "Switch her off," 
be told Ann. "Your en
gine could stand having 
some work done on it, but 
there's nothing seriously 
wrong. There's just an oil 
leak somewhere. It prob
ably won't be hard to fix, 
but it may take a while to 
find. Leave the car here 
and come back for it this 
evening- say about 10 
o'clock." 

find an oil leak. There's an awful lot of oil 
around the pan and the bottom of the crank
case, but I can't find where it comes from." 

Gus grunted and went over to the car. 
He ft !led and lit his pipe. Then he leaned 
over, removed the oil-filler cap, glanced in
side it, and handed it to Stan. 

"I guess you've never seen a filler cap 
just like this one," he said. 
"They were before your 
time." 

"What's this stuff in
side?" Stan asked. 

"It's a metal-wool filter 
- same as there is in an 
air filter over a carbu
retor," Gus explained. "On 
some of these old cars the 
oil-filler cap also serves 
as a breather." 

"So what, boss?" Stan 
wanted to know. "How 
does that help find the 
leak?" 

Ann's face crinkled into 
her nice smile. 

11Why " she cried "that's 
' ' wonde'r ful! Tomorrow I'll 

She hod been planning to hove the cor 
outside the house to surprise him when 
he came downstairs Christmas morning. 

"We don't have to look 
:t;tow," Gus said. "There 
isn't any leak. This cap 
caused the trouble. As 
you see, the filter in the 
breather is clogged. Since 
there's always some blow
by past the pistons, the 
clogged breather lets this 
build up pressure in the 
crankcase. This forces oil 
past the rear main bear-

be able to-but isn't it 
past your quitting time, Mr. Wilson? '' 

Gus gave Stan a surreptitious wink. "We 
always stay open Christmas Eve," he said. 

After Ann had gone, he grinned at Stan 
and asked: "What are you planning to do 
this evening, kid?" 

"Same thing you are, boss," the grease 
monkey replied gravely. "Without getting 
paid for it, you understand. What are you 
going to do to the gal's car?" 

"The first thing," Gus said, "is to find and 
fix that oil leak. That ought to be easy 
enough. Then we can do a few little jobs 
that'll make the old bus run better-but 
we needn't tell her we've done them. She's 
the kind of kid that deserves a break
especially on Christmas Eve." 

"You said it," Stan agreed. "While you're 
getting your dinner at the Park House, I'll 
look for the leak. Soon as I find it I'll go 
over to the diner. Then when you get back, 
we can get on the job." 

When Gus got back, he found Stan 
munching a sandwich and looking gloomy. 
"There's something screwy about this car," 
the grease monkey confessed. "I've checked 
everything two or three times, but I can't 
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ing, and also past the rings 
into the firing chambers. Clean out the 
filter, and the pressure will be released." 

They replaced the clogged filter with 
new metal wool. Then they really went to 
work. At half past nine Gus took the car 
out for a test, and came back grinning. 

"Good for another five years!" he gloated. 
Stan went into the office and switched on 

Joe Clark's radio. When Ann came in a few 
minutes before 10 she found the two listen
ing to Christmas carols. 

"Did you get the leak fixed? " she asked. 
"It's all right now," Gus assured her. 

"You haven't a thing to worry about. It 
didn't take Stan 15 minutes . . . Where's 
your time slip, Stan?" He took a slip and 
did some figuring on the back. "Thirty
five cents-and I'm overcharging." 

"That seems very little," Ann said, and 
put the money on the bench. "I won't 
even try to thank you- I'll just wish you 
as nice a Christmas as Pop and I are 
going to have." She got into the car and 
stepped on the starter. "Why, what's hap
pened?" she cried. "The motor is smooth!" 

" Oh, that's because the oil isn't leaking," 
Gus said vaguely. "Merry Christmas!" 
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LOADING A TRUCK equipped with the auto
matic hydraulic unit below requires only a few 
minutes, and the driver can accomplish the job 
alone without leaving his seat. The shovel, which 
has a one-yard capacity, will handle earth, grav
el, sand, fertilizer, snow, and other loose ma
terial. Locked in position in front of the truck, 
the shovel also can be used as a modified bull
dozer. The unit is manufactured by the West
ern Industrial Engineering Co., of Los Angeles. 

-- -, 
i 

• 

With shove! lowered, the truck above moves forward to 
scoop up a load of earth. Then, swinging the load up 
ond back, the driver dumps it, below, into the truck. 

-
WHEN TO SHIFT GEARS for efficient engine 
operation is shown at a glance by a combination 
speedometer and tachometer produced by the 
White Motor Company. Curved white lines on 
the dial are provided for each transmission ratio. 
To read engine speed, the driver notes where a 
scale marked on the pointer intersects the curve 
of the transmission speed in use. A white area 
in the middle of the pointer indicates the ideal 
operating range- from 1, 700 to 2,400 r.p.m. At 
either end is a red area indicating that the en
gine is outside that range. 

DECEMBER, 1945 

TEST TIRES like the on e above have been 
installed on a number of Shell Oil Com
pany cars and t rucks. The purpose is 
to ·determine the wearing qualities of 
Dutrex, a petroleum product developed 
by Shell for use as a plasticizer and ex
tender for synthetic GR-S rubber in 
place of the more expensive Buna-S. 
With the co-operation of the General 
Tire and Rubber Company, 212 test tires 
were pr oduced, half of each tire being 
made of ordinary synthetic r ubber and 
half of synthetic rubber with Dutrex 
added. Weekly records of tread wear 
on each half a re bein g kept. Tests a l
ready have shown that the new plasti
cizer. speeds up the production of tires 
manufactured from synthetic rubber. 
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THE TREND IS TOWARD AUTOMATIC OPERATION. HERE'S 
By MORGAN C. KENT 

TIME was when an autoist's dexterity with 
a gearshift lever was a tip-off on his driv

ing skill. The duffer produced harsh gnash
ings of t eet h, while the fellow who could 
deftly doubleshift from high to second at .25 
m.p.h. proclaimed himself a hot shot. For 
a decade or· more, however , designers have 
been steadily making it more difficult to 
separate the sheep from the goats by the 
transmission test. First came ingenious 
little synchronizers that matched the speeds 
of m eshing gears ; then came steering-col
umn shift levers ; and just before the war, 
transmissions that could shift for them
selves. Still brainier gearboxes are sched
uled to put in an appearance soon. 

The only reason why a transmission is 
needed at all is because of an inherent lim
itation of the gasoline engine. It cannot de
velop sufficient torque (twisting force) at 

low speeds. Transmissions weren't needed 
in the old steamers or electrics, because 
their power plants developed high starting 
torque. There wer e no gear s t o shift and no 
clutch to operate. Only three controls were 
used to driv-e the car: the throttle, brake, 
and steering wheel. 

Engineers have long been searching for a 
commercially practicable automatic trans
mission that will duplicate steam-car sim
plicity. Transmission designers have posed 
two requirements for this ideal gearbox; it 
must be s tepless or infinitely variable, and 
1t must be of the "positive-displacement" or 
nonslipping type. No transmission to date 
has fulfilled all requirements. 

The automatic transmissions in prewar 
cars are, nevertheless, a close approach to 
the ideal. The considerable variation in their 
methods of operation reflects a difference of 
opinion as to what the motoring public 
wants. The battles between the hydraulic 

Introduced in America i11 the late thirties, the hydraulic coupling is now found in many different drives. 

·FIG. 1 

' DRIVING 
MEMBER IS 
RIVETED 
TO OIL 
RESEA.VOI 

• 

ENGINE 
SHAFT 

DRIVING 
ASSEMBLY . 
TU RNEO BY ENGINE 
IS SHOWN IN GREEN 
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DRIVEN MEMBER 

• 

OIL IS THROWN FROM 
DRIVING MEMBER 
AGAINST FINS OF DRIVEN 
ME M8ER, CAUSING IT 
TO TURN ALSO 

SHAFT TO CLUTCH, 
TRANSMISSION, AND 
REAR AXLE 
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AN EXPLANATION OF HOW THE NEWER GEARBOXES WORK 
and the mechanical transmissions, and be
tween semiautomatic and automatic ones, 
have just fairly begun. 

A semiautomatic transmission is one re
quiring the direction of the driver, however 
slight, as when he releases the accelerator 
to shift gears. In a fully automatic one, on 
the other hand, the driver is relieved of all 
gear-shifting responsibility. Here is a quick 
picture of the main transmission devices 
now in use· or under development: 

Automatic Clutch. Here the job of throw
ing the clutch in or out is taken over by a 
vacuum-operated piston. To throw out your 
clutch in the low-speed range, release the 
accelerator; to engage it, step on the ac
celerator. Solenoid-powered valves, con
nected to the throttle linkage, control the 
piston. In the high-speed range, a centri
fugal governor keeps the clutch always en
gaged and thus prevents free-wheeling. 

Ove1·drive. Introduced more than a decade 

ago, this device adds a fourth speed, allow
ing the engine to turn over about 25 per
cent slower in the high-speed range. To go 
into overdrive, the driver releases the ac
celerator for an instant when traveling 
above a set "cut-in" speed. Later, as the 
car drops below this critical speed, the 
transmission drops back to third speed auto
matically. If he needs a burst of speed to 
pass another car when in overdrive, he can 
push the accelerator down hard and be back 
in third in a jiffy. A free-wheeling unit is 
commonly provided that operates only be
low the "cut-in" speed. 

Current overdrives consist of a planetary
gear combination that produces the needed 
increase in ratio, an overrunning clutch, 
and suitable controls linked to a centrifugal 
governor and to the accelerator. 

Hyd1·aulic coupling. In this device (Fig. 
1), the two rotating members resemble two 
halves of a grapefruit after the edible parts 

I The torque converter, essentially a pump and turbine, performs hydraulically what gears do mechanically. 

FIG. 2 
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DECEMBER, 1945 
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have been removed. The driving member 
acts as a simple centrifugal pump that 
throws oil outward and against the driven 
member. Oil alone transmits the power. 
The driven member can never revolve as fast 

• 

as the other because of power lost . in cir-
culating and heating the oil. Slip is of 
course 100 percent when the engine is idling 
and the car is stationary, but at high speed 
it is said to be less than 1 percent. 

In its present form, the hydraulic cou
pling cannot transmit a torque greater than 
that of the engine, and a transmission must 

. therefore be used. A friction clutch is 
needed to allow gear shifting, which the 
drag of the coupling otherwise prevents. 
Another weakness is slip ; so far it has not 
proved practicable to "lock up" the coupling. 

Tor que convert er. The ability to multiply 
engine torque is the outstanding feature of 
this drive, shown schematically in Fig. 2. 
The engine drives a centrifugal pump that 
forces oil against three sets of revolving 
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eAT HIGHER SPEEDS, REACTION-BLADE 
ROTOR STARTS FREE-WHEELING, MAKING 
UNIT A HYDRAULIC COUPLING 

The free-wheeling torque converter is 
on effort to combine the better char
acteristics of the hydraulic coupling 
and the torqu81converter. Now und e r 
developmentfor use in both passenger 
cars and buses, it will probably still 
need to have an automatic gearbox 
added for good road performance. 

blades and two sets of stationary blades. 
The secret of the ability to increase torque 
lies in the three turbine stages, which in
crease force at the cost of distance ( revolu
tions), much as does a hydraulic press. In
stalled in a bus, a converter of this type de
livers a starting torque five times greater 
than that provided by the engine. 

In its present form, the torque converter 
is relatively complicated and costly to build. 
Unlike the simple hydraulic coupling, which 
gains efficiency with speed, it loses efficiency 
sharply above a fixed speed. For this rea
son it is often used only for starting and ac
celeration, through the lower speeds, after 
which the converter is "short-circuited' ' and 
the vehicle moved by direct drive. Fuel con
sumption is apt to be higher than with con
ventional drives. So far, torque convert~rs 
are used chiefly in trucks and buses. 

F ree-W heeling Tor q·ue Conve1·t er. This 
device, shown in Fig. 3, is an ingenious at
tempt to combine the hydraulic coupling and 
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FIG. 4 VACUUM P1PE TO 
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• 
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TO 
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RELEASE 
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HEAVY 
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(NOT SHOWN) 
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PARTS THAT MOV~ WHEN 
TRANSMISSI ON IS IN 
NEUTRAL ARE SHOWN 
IN YELLOW 

The semiautomatic transmission shifts 
between first and second or third and 
fourth according to throttle position 
and cor speed. A steering-column lever 
allows the driver to select either of 
t he two ranges. The foot clutch is 
not used except in changing from one 
range t o the other, or fo r reversing. 

NEUTRAL 

the torque converter. It has one set of re
action blades that are fixed at low speeds, 
providing torque increase for starting. At 
the point where the efficiency of the con
verter starts to fall off, the reaction blades 
are automatically "free-wheeled " or allowed 
tb rotate. Thus the unit · operates as a hy
draulic coupling at higher speeds, where 
such a coupling is most efficient and where 
torque multiplication isn't needed. One pen
alty of this compromise is that the single
stage converter cannot increase torque as 
much as a three-stage one, and a two-speed 
automatic transmission is therefore needed. 

Semiau tomati c T r ansm issions. Four de
signs of semiautomatic transmissiooo were 
available in the last pre-Pearl Harbor cars. 
The operation of one can be considered as 
typical (Fig. 4). It combines a hydraulic 
coupling, a conventional clutch, and .a gear-, 
bmc. affordmg four speeds forward plus re-
verse. The gearshift lever has but three 
positions- high, low, and reverse. In the 

DECEMBER, 191,5 
• 

CE 
GOVERNOR 

high position the transmission is semiauto
matically shifted back and forth between 
third and fourth gear by a vacuum unit and 
centrifugal governor. As in an overdrive, 
the upward shift is initiated by a momentaty 
release of the accelerator, and the down 
shift is governed automatically by speed. 

The low position of the shift lever, recom
mended for steep hills · and rough going, 
causes the transmission to shift semiauto
matically between first an<:f second. The 
conventional clutch is used only when the. 
lever position is changed. A "kickdown" 
linkage permits the driver to use the lower 
speed of either range at will. 

F u lly A u tomati c T r ansmission. In a car 
equipped with this almost magical mechan
ism, all driving is done with the steering 
wheel, accelerator, and brake, though there 
is a control lever that can be set for high 
(normal driving) , low (difficult going), neu
tral, and reverse. Once placed in the de
sired position, the lever can be forgotten. 
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FIG. 5 
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How a broke and clutch can change gear 
ratio in a planetary system is shown above. 
In both diagrams t he ring gear is driven by 
the engine and the planet carrier (spider} 
acts as the output shaft. If the sun gear is 
braked, the carrier rotates at a reduced 
speed; but if the b ra ke is released and the 
su n gear is lo cked to the p la ne t carrier, 
power is the n transmitted a t e ng ine speed. 

. 
OIL PUMPS .PROVIDE PRESSURE 
FOR GEAR-SHIFT CONTROL AND 
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The only fully automatic transmission to ap pear on 
Am e rican passe nge r ca rs so far, this device selects 
the right gea r ra t io for each car spe ed and accel
era tor posit io n, witho ut a ssi sta nee from th e driver. 

-
It is not even necessar y to ease up on the 
accelerator to change gear s . As you r oll 
along, gears are automatically shift ed up 
and down through four different r atios. 

As shown in simplified form in Fig. 5, the 
drive combines a hydraulic coupling and 
three sets of constantly meshed planetary 
gears. The planetary units are placed in 
series so that power may be transmitted 
through either or both of the two forward 
sets to produce four forward speeds, or 
through the rear unit to produce reverse. 
Since only a portion of the engine torque is 
transmitted through the coupling in third 
and fourth gears, slippage is minimized. 

A centrifugal governor selects the proper 
ratio for each car speed and throttle posi
tion. When quick acceleration is needed in 
fourth speed, the car can be "kicked down" 
to third at will by the accelerator. The act
ual shifts themselves are accomplished by 
oil-actuated pistons that control brakes on 
the planetary units and clutches within them. 

Like all transmissions, fully automatic 
drives have their disadvantages. They do not 
quite attain the stepless a nd posit ive-dis
placement goals. They are more compli
cated than semiautomatic transmissions, 
cost more, and are harder to service. Al
though development will undoubtedly pro
duce simplification, these penalties may al· 
ways be pr esen t in some degree. 
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CASTER SERVES AS FRONT WHEEL OF TOY TRACTOR 

PULL toys as a rule are a favorite of the younger child. With 
a stout cord attached, this tractor will go places and do things. 
T he body is cu t from a piece of pine t wo-by-four about 10" long, 
while t he axle, which is 5 ~" long, and the rear wheels are turned 
from %, " oak or maple. A groove is cut into the lower edge of the 
body for a depth of lh ", and the %. " by %, " middle section of the 
axle is fastened into this with a 1 14 " wood screw . The w heels re
volve on the screws that hold them t o the axle.- LESTER DEWITT. 
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AMUSING SEAL JOGS DOWNHILL BY . ITSELF 

IF THIS toy is started down a n inclined plane, it will jog 
a long to the bottom in a delightfully seal-like manner. A 
car efully balanced capsule containing a heavy metal ball or 
marble animates the toy. This capsule, as well as the seal 
itself, is cu t from 14-ply showca rd board. The parts may be 
held together w ith rubber bands while the glue hardens. In
sert t he ball before assembling t he capsule. Two thumb
tacks serve as pivots. A small weight. such as a piece of 
putty, p laced in t he tail will balance t he seal. Bristles f rom 
a brush provide a mustache.- FRANK SHORE. 
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Sportsman's 
Cigarette Box 

By FRANK HEGEMEYER 

COLORFUL and practical, this cigarette box 
displays a fisherman-smoker 's favorite flies. It 

has a glass-topped lid that houses a shallow tray 
in which the flies are attached with bits of cellulose 
tape holding t~ hooks at the eye and point. The 
tray is readily removed for changing the display. 

The box is dimensioned so as to hold three full 
packs or 60 cigarettes of standard size. Resting 
on two strips on the bottom, the cigarettes are easy . . 
to pick up even when few are left in the box. Re-
movable partitions separate brands if three dif
ferent kinds are used. Details of construction are 
given in the drawing at right, and the step-by-step 
process of putting the box together is shown in the 
photos above and on the facing page. 

A full-color photo of the box .finished in red, 
green, and gold is shown on page 113. Equally 
effective color combinations might be a bright yel
low outside with a light blue interior including the 
inside tray walls, a blue-green exterior and light 
purple interior, or a medium blue exterior and 
bright orange interior . 

Use lacquer on the outside and rub it to a high 
polish. Model-plane dope in colors is a good in
terior finish . Bronzing powder sprinkled on tacky 
varnish and brushed off when dry is a brilliant 
background to show off the flies. 
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Glue and two brads hold each joint of both 
the top and bottom. Drive brads part way 
in a trial assembly; then take the frames 
apart, apply glue, and drive the brads back . 
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Cigarettes lie on two 
strips bradded to the 
bottom and ore easy to 
lift out. The bottom 
is glued and nailed on 
the assembled sides • 

. 
Spring clothespins are · 
good clamps for gluing 
gloss- retainer strips. 
They also hold a lining 
that extends above the 
sides of the container. 

Edges and corners are 
rounded with a concave 
sanding block- using 
coarse and then fine 
grit. The entire box 
is next sanded smooth. 

Airplane dope, which 
comes in a variety of 
colors, gives a good 
inside finish , but it 
dries quickly and must 
be applied with core. 

Bronzing powder makes 
a rich background for 
the flies. Sprinkle it 
generously on varnish 
that is slightly tacky. 
Brush off the surplus. 

Lacquer the outside of 
the box and rub it to 
a high polish. Rubbing 
compounds are handled 
by paint stores. They 
are applied sparingly. 

After the bronzed troy 
bottom has thoroughly 
dried, brad it onto the 
frame. Attach the flies 
with bits of cellulose 
tape holding the hooks. 

Picture- framing gloss 
cut to size is placed 
on the retainer strips 
to prot~ct the flies. 
Glazier's points secure 
the glass and the tray. 

Felt attached to the 
bottom with linoleum 
cement keeps furniture 
from being scratched. 
Wipe off excess cement 
C{t once and trim later. 

If small hinges aren't 
available, ~" cellulose 
tape makes a temporary 
substitute. Attach it 
along the full length 
of the box, as shown. 
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Offers · :t 
'" ... 

SPECIAL SERVICE of
ficers are urged to write 
at once to POPULAR 
SCIENCE MONTHLY for 
copies of this bulletin
board poster. It lists 
the rules, awards, and 
9ther contest details. 

; 

• . . ..... ' .... ·~ ; . . 
.... . .. . 

• 

• 

. q RULES , OF THE C:ONTES!I' _ 
' 1 . ';('he conte&t is open to_,,(l) m(m 'and women now 

;J,~i..""i • serv.ing in . any brandi of' the armed forces of 
~ th United State's, •(2)"" men and women who have 
fie en honqrably. discharged from any ·of these ser:v-

• • ... ... ... ... ... ..... . .. .. ... . : - ,, 
~ . 

·~ 

. " 

. . 

' 

' 

3 Prizes will be awarded· for those articles of 
• craftsmanship which, in the ·opinion of the 

judges, rank highest in craft t echnique, use of un
usual or' discarded mater ials. or.iginal design, and 
utilitStrian or decora.tive value. In the case of ties, 
duplicat~ priz~s will b~ awarded. " · 

' . " i~ s ince December7~ 1941~, and (3) m en who ~erved 
in · the United State;~ merchant marine during the A f · d 1 · 

"' warUme m.onth~: iVeterapS: ~nd mercpant se~men, ·A r1en or" re !ltive may en.ter an arUele in the 
. :.how~ver, must 'b:a ·e completed tbel,_t ·handJCr-aft . • name of a; serv1ceman. provided the entry is ac
' entt•it?s du~'ing t he · period (!f their seryice. E~- · 'companied by a signed cStateipent from the service-

. p1oyees ·.of , PoPULAR· ~SciENCE MoNTIILY or th~lt ma.n giving hfs · ~ermissi?n apd at~esting tliat the 
~ families .are not elig'il;>le. · ·, . · . · obJect was mad~ by . htm under the conditions 

• . · , . · · . . . , . l . . . · s tipulated ip these r '!,les. ' . . 2 Each article enter.ed2in this .contest ptust h~ve , . • 
• been made p ersonally, by. the servtceman or 5 All entr ies m:ust be· accompanied 'by a s tate-

woman in whose name it, is tentered. Entries may • ment giving t he name, rank, and perman ent: 
r epresent any type of craftsmanship or handicraft · home address of t he contel!!.tant; the materials and 
except paintings, draWings, p rints, nendetings,' or tools .used: the approximate date when the object 
photdgtaphy. Conte~;~tants maY. enter: .as many was completed; if a veteran . the date of discl:large: 
article~ as they ·desire, but no one shaH pe eligible · and if a merchant seaman, the beginning and clos-
for more than o~e prize. '. · ·· · . ' '· ' ing dates (appToxity~atg) of h is sen-ice at sea. 

r ' -~ •• • 
• 

' 
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Veterans Also Can Win Share 

of $3,300 in Cash Prizes 

·LIST OF PRIZES 
First ...... ............ ..... ... $1,000. 
Second ................ .... . . 
Third · ... .................. .. . 
Fourth ..... ........ ........ . 
Fifth 
Sixth 

• • • • • • • • • • • • • • • • • • • • • • • • 

• • • • • • • • • • • • • • • • • • • • • • • • 

500. 
200. 
125. 
100. 

75. 
Seventh . . . . . . . . . . . . . . . . . . . . 50. 
And 50 other awards of $25 each. 

W HEN Americans went off to World 
War II they carried into all _parts of 

the world an inherent ability to improvise, 
an adeptness at making something out of 
nothing. 

Waste scraps of metal, plastics, and other 
materials were put to good use. Native 
materials, free for the taking or obtaina ble 
by barter, were turned into various articles 
of beauty and utility. 

Cigarette lighters were made from empty 
shell cases. Discarded ammunition con
tainers became mail boxes. Strips of tin 
cut from old cans were woven into cigarette 
boxes. Sea shells turned up by bulldozers 
on South Sea beaches were made into neck
laces and bracelets for girl friends back 

6 T he a rticles of craft smanship themselves (no t 
• photogr a phs) mus t be forwarded direct to 

Senicemen ·s H andicraft Contest Editor. PoPuLAR 
SCIENCE MONTHLY. 353 F o ur th A\·enue. Ne w York 
10. N. Y .. in a packa ge cat·efull y tagged with t he 
name and add ress of the sender . An e nve lope con
tain in g the in formation t·eques ted in R ule 5 s hould 
be attached s ecu re ly to the pa ckage. 

7 W hen packed for shipm ent, en tries must n ot 
• exceed 50 lb. in weight. 

8 E ntries mu'St bea t· a p ostmark not la t er than 6 
• p.m .. Monday. Apr il 1. 1946. or must ha \·e been 

shipp ed not later than that ti me ; prodded. how
evet·. that no en t r ies wi II be a ccep ted if received 
later than 6 p.m .. Tuesday. Ap ril 30. 1946. W inners 
w ill be announced in P OPULAR SCIENCE Mo NTHLY as 
soon as pra cticable after the closing date . 

DECEMBER, 191,5 

....... -.... :-:. 
: .. ·"'- ..... -.: . 

... I?._ .. 

. 

Seaman Edward M. Wood shows his model of a Coast 
Guard cutter to Wave Ensign Florence Chamberlin. 

home. The variety of such mementos had 
virtually no end. 

POPULAR S CIEKCE MON T H LY is conducting 
this contest to bring into the limelight 
some of the thousands of craftwork articles . 
so produced by servicemen, servicewomen, 
veterans, and merchant seamen, and to give 

,, •. -·· , ' .. . ... .,_""!":·· .)o.~'?'~' \' 'l.' "" ' . .. ~ ' ~f. ·~--- ~-
• i ' , .~. • ~ :.%.z.1 ' .. ' .·~· 

. '~ '("..., · .1 ~ r~: ::.:~~ · 't •. . )5 - .~ ~ 

:, g "l Prize-~in:n~tf1entri es will becoJe the prope r'ty 
.. • ,Of ~:rOJ'.t{~cc~~SJE -MONTH~Y. P OPt:LAR SCiENCE 

:MoNTlrLY .:wlll ma.ke .,.ever y effor t to retun 1 non -
• -~ • ~-- ... '<of • ' ·• 

·. w inning ent vies whi¢41• are a ccompan ied by a de-
"quate postag e but a-ssumes no r espons ibility there-

.. f or .: ' Cohtes.tants ,l'des ir ing return o f items must ,. " . " .. . 
'- attach: t he r·et9 ali, envelope contai ning postage and 
~ a 'self-addiiesS.ed s ticker or tag. 
t" , . v , t . ": ';, II'"' t'' ~ 

, .. "! ·, ; ~ • 

of the ' 10 -JUdg:es Will .include r epresen . \~es 
, _ ·• 11':.llit9d States armed serv ic!'!s. th"'"'"'rt 
· P oBVLAR' sciE:NCE MoNTHLY, ira'n<t' TP.·e ~.lJ.t::-

-v -- -' - ' " ,, "t' ' . 

' cl's\oriS -of the j udges will,_ be v~al, ,,' ' 
~ " • ,f • ·, •• -"' . . . 

, --l!• . ~ • 
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Booms and fuselage of this P-38 ash tray are Jap 
bullets, soldered end to end. A mortar shell was 
cut off to form the tray, and the waste used for 
wings and a toil. A .;ortridge supports the plane. 

special recognition, through cash awards, 
to those whose work is adjudged the best. 

Work done overseas, work done in bar
racks in this country, aboard ships, in hos
pitals, in rest camps, prison camps, rede
ployment centers-anywhere in the world, 
in fact-can be entered. Friends and rela
tives who have received choice examples of 
a serviceman's handiwork may submit them 
for him, if his permission is sent along . 

• 
Sea shells gleaned from a beach in the Pacific were 
wired together ~o make this necklace and bracelet. 
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Leatherwork was a common hobby in all branches of 
the service throughout the war. Here are examples 
of such handicraft-a billfold, a key ring, and a 
make-up case-produced in one recreation center. . 

But .before dispatching your craftwork to 
POPULAR SCIENCE MONTHLY) check all the 
contest rules carefully. Make certain par
ticularly that you are embraced in one of 
the classifications given in Rule 1 and, if 
you are a veteran or a merchant seaman, 
that your entry was completed within the 
prescribed time limits. If you still are in 
the service it is important that you give 
your permanent ( Continued on page 154) 

Scraps of stainless steel obtained on Kwajalein 
were the raw materials for this wrist-watch band. 
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WHEN THE MARINES USED A SEWING MACHINE 
By LARRY McMANUS 

Former Correspondent for Yank in the Pacific 

A MID the ruins left by war the rhythmic 
/\ whir seemed strangely out of place in 
that Saipan village. It was a familiar 
sound, one somehow remindful of home, 
and the strolling soldiers and marines, now 
shaved and clean after days of fighting, 
shrugged their carbines to new positions 
and turned aside from the debris-littered 
street. 

Hopping over abandoned foxholes and 
climbing piles of rubble, they emerged in 
the back yard of a battered Japa nese house. 
There they joined a dozen others already 
watching a lone marine. Sitting on a three
legged stool, his helmet on the ground be
side him and his carbine resting against a 
banana tree, he was working intently over 
a sewing machine, pedaling it as furiously as 
an old-maid dressmaker finishing a wedding 
gown. 

But no cloth slid across the top of the 
machine, nor was there any thread on the 
dancing spools. The old Singer was in use 
strictly as a power plant, and its belt, in
stead of agitating a threaded needle, was 
rotating a dentist's drill with which the 
marine was boring holes in a pile of J apa
nese coins on the makeshift table before 
him. 

After drilling four holes in each of the 
coins, the marine joined them by two strands 
of small chain, formed a crude clasp of 
chrome wire, then tried on the bracelet for 
size, eyeing it with obvious pleasure. 

Earlier that day he hadn't looked so 
happy. That was why we'd noticed him. 
He was sitting glumly by himself, while 

DECEMBER) 1945 

other survivors of his platoon frolicked and 
splashed around a cistern of brackish water. 
These men had every r eason to be jubilant. 
They had just been pulled out of the line, 
they were washing for the first time in more 
than three weeks, and, most important, 
the struggle for Saipan was over and they 
were alive. 

The glum marine profanely told us his 
troubles. 

"Here I am out on this fouled-up island," 
he said, " my wife's birthday coming up in 
a couple of weeks and what in the hell can 
I get her for a present!,. 

Frowning, he idly patted his pockets, 
finally pulling out a grenade and tossing it 
into the air. 

"Should I maybe send her a hand gre
nade? " he asked rhetorically. "Or maybe 
she might like a nice box of K-rations " 

We agreed that he was indeed in a spot. 
Next time we saw him he was at the . 

sewing machine- and his troubles were 
over. His wife was to have a bracelet with 
a history, a gift not to be found on the 
counters of any store in the United States, 
a n example of GI handicraft from an island 
which had been secured only the day before. 

There was a minor scuffle as the marine 
left the machine. His place on the. three
legged stool was won by a soldier carrying 
small strips of aluminum. A red arc curved 
across ea ch strip, a sign that the metal had 
been cut from the "meatball" section of a 
Japanese plane. The newcomer said . he 
planned to make a wrist-watch band. 

While this Rube ( Continned on page 205 J 
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While recuperating at a naval hospital, these sailors made decorative articles from scraps of plastic • 

(Continued from page 152) 
home address, for you may have been 
discharged before the contest ends. 

A maximum weight limit of 50 lb. has 
been set for entries in order to rule out any 
office-filling, king-sized projects such as the 
windmill washing machines or belly-tank 
boats which were common in the Pacific. 

Your entry may be sent either by parcel 

Tiny tools, shown here beside their normal-sized 
counterparts, were produced by Cpl. Paul L. McFall. 

-·_,.liP 

• 
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post or express. Make certain that the 
article is carefully packaged and, if you 
place a high value on your work, it would 
be well to insure it. If you want your entry 

. returned, do not forget to attach directly 
to the article itself an envelope containing 
postage and a self-addressed sticker or tag. 
In any case, attach your name and address 
securely to the article itself. 

John Hoermle stitches a coat on a wooden figure 
carved by one of his pals in the Merchant Marine. 
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WHAT'S YOUR INGENUITY UOTIENT? 
Have you pulled off a smart one lately? We will pay for each contribution 
accepted fm· this page showing ingenious solutions of problems · in the 
home, shop, garage, or camp. It doesn't matter if it's wacky-if it works. 

NOW YOU'LL BE. NICE 
AND WARM!-
,/ AND I W0"!1T BE! 

HOT STUFF in the form of a soldering iron 
in a radio m an 's tool kit is no help when he 
wants to pack up to go to the next job. To 
keep from scorching my tool bag, I made a 
heatproof jacket out of glass cloth stuffed 
with glass wool. ~titching can be done with 
asbestos cord or fine-gauge copper wire. On 
busy days I find that the iron is still fairly 
warm at my next stop.-RUFUS P. TURNER. 

SHOULDERED DOWEL 
THROUGH HOLE 

PRIVATE DRAWERS are the . 
right of any man, but my kid 
brother didn't think so. To 
keep his prying mitts out of 
my possessions, I drilled a 
hole in the bottom of the 
drawer and inserted a shoul
dered dowel as a drop lock. 
It works!- P AUL HALLIDY. 

'------... ,.,.,., 

SMART LITTLE 
6ROTHE~ 
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ANYTHING TASTES GOOD when you're 
stranded in the wilds of Burma with a busted 
fuel pump, but I would have been glad to 
pass up the gasoline a la rubber hose I had 
to swallow to get my jeep rolling again. With 
an extra fuel can tied to the windshield, I 
started siphoning the gas through a rubber 
tube, and then let the liquid flow directly to 
the carburetor intake.-MAJ. BRUCE E. REY. 

CARS DON'T CRY, as I discovered to my 
sorrow when, rushing out to the garage for 
a late start, I found the old girl sitting dole
fully on a ll that was left of a slow leak. 
Not wanting to have it happen again, I 
dreamed up an alarm . system that never 
hesitates to break the bad news. 

Two pivoted contacts in front and two 
hinged to the garage door keep all four 
wheels under inspection. As the tire goes 
down it closes a bell circuit. You may not 
believe this, but I've discovered that fiat 
tires can be fun.- T. M. RUTHERFORD. . 

HINGE 

DRY-BATTERY ACTIVATED BELl RINGS 
WHEN Pt. AT TIRE. LOWERS CAR AND 
BUMPER CLOSES CONTACTS AT "A" 

__/ 

CLOSED 
CONTACTS 
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¥!'-~ LABYRINTH PUZZLE IS _ 1 6 ', ~ 
J_ r-- ~~ -f 1/4!' ~ A MAZE OF CARDBOARD ~f ~ . .... ~ 

FOUR of the eight bridges that 
~ ~ ~ ·' ~ ' ~~· ' ~ - . 

pan the cardboard alleys of this X =--
~ ~~ abyrinth conceal open traps de- ~ - :::::::--:::· ~ 

• " :::;..-~-

s 
1 
s igned to catch the 3/ 16" ball 

• before It reaches the goal. CARDBOARD 
~ ~ = · CARDBOARD STRIP 

The game is made of show-
card board and a few strips of o/s II by %, II 
wood. Cut and glue the wood to form a 
frame. Make the labyrinth walls out of two 
layers of showcard board glued together 
and trimmed to a height of ~ ". For the 
traps and the goal, cut holes ~ " square; 

elongat ed holes at each end of the goal line 
will prevent the ball from sneaking in the 
back way. Paste a cardboard patch under
neath the goal opening. Sandpaper all edges 
and finish with several coats of liquid floor 
wax.-FRANK SHORE. 

SPINNERS FOR MODEL AIRPLANES FROM GELATIN CAPSULES 

HALF OF GELATIN 
CAPSULE 

'~ ' PIN 

IF you can forget your dislike for those 
tonsil nudgers your doctor sometimes pre
scribes, you will find that gelatin shells, 
available in small and large sizes at any 
drug store, make good prop spinners. Only 
half a capsule is used, of course. Cement it 
in place over the pin.- F. M 

WRISTWATCH BAND OF SCRAP ALUMINUM WEATHERS PACIFIC DAMPNESS 

DOWN in the South Pacific, where men 
had to battle humidity and heat as well as 
J aps, leather and cloth wristwatch bands 
deteriorated rapidly. That's one reason why 
this all-metal strap became one of the most 
popular items of G.I. jewelry. Another rea
son was that the band could be fashioned 
easily and was as individual as its maker. 

The body of the band is made of hardened 
aircraft aluminum; use fairly thin stock so 
that it can be shaped to the wrist and still 
remain flexible. For the holders, select any 
aluminum soft enough to be bent around the 
pins. Fasten each holder to the band with 
one 3/ 32" soft aluminum flush-type rivet. 
Countersink and file the rivet head flush on 
both sides. The holder or the entire band 
can be worked as desired.- W. OTTO. 
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CABINET 
TOYS IN 

KEEPS 
ORDER 

HABITS of orderliness taught in child
hood, we are told, help to build char

acter. They also pay a quicker dividend by 
freeing parents from the chore of following 
behind a child to pick up toys. The cabinet 

• 
shown here helps give a little one a sense of 
order. It has roomy shelves on which he 
can keep his toys fairly well sorted and, be
cause there is no lid to slam down, it will 
help to prevent breakage. 

Cut corner posts and notch them for the 
shelf supports, as indicated in the drawing. 
Assemble the two sides separately with glue 
and nails or screws, and then assemble 
them on the base and add front and rear . 
cross members at the top. These pieces are 
end-rabbeted in the form of a half-lap joint 
to receive the side moldings. Notch the 
shelves around the corner posts, glue and 
'=j~~~~ nail them in place, and add 
~ the grooved front strips. Then 

• 

dress the shelf edges at the 
sides and back and put on the 
plywood panels. Finishing 
nails well set and puttied 

over are sufficient if the piece is to be 
painted, but gluing in clamps will be neces
sary if a natural finish is desired. 

Solid vertical strips are glued 
.. 

• 0 .. .~ - ~~)>- -~{; to the edges of the plywood 
door and dressed quarter 
round. The handle is jigsawed 
and painted, as indicated, and 
a friction catch for the door is 
added.- HARRISON NEUSTADT. 

I " q/2. 

1/4dPLYWOOO £ 
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Clean-cut, simple lines harmonize 
with an·y nursery plan. The jigsawed 
handle is beveled to afford a grip. 
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YACHT•RA<E GAME 

CAN you pick the winner of 
this race between three 

yachts? You'll be lucky if you 
can, for it's largely a game of 
chance, and the hidden be
havior of the steel balls that 
drive them forward can rarely 
be predicted. 

The board is built on the 
familiar bagatelle principle 
with the balls driven by a 
plunger, as ·shown in the draw
ing below. Nail heads pro
truding slightly above the bot
tom board cause the balls to 
bounce about, but a solid hit 
on a block under a boat drives it forward. 

Rabbet the frame at top and bottom to 
receive the hard composition-board panels 
and attach two 1" legs to slope it toward 
the plunger. The bottom panel is glued and 
nailed, but the top is left free to lift out if 
adjustments are necessary. Three slots in 
the top provide courses for the boats. 

Cut out the boats as indicated and sand 

/ IOi ~ : ~ 

.I 

"" 
TOP OFF SMOWIHG LOCATlON OF NAIL MEADS 

' ., 
them and the base blocks so they will slide 
easily. The lighthouse and the base of the 
buoy, which serve as handles to lift off the 
upper panel, may be turned or whittled. 

Paint the si¢es red and the top green ex
cept for a brown area around the light
house. The lighthouse may be gray or white, 
and the numbered boats painted in various 
colors for contrast.- HI SIBLEY. 
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O'f IN T£R£ST TO 

I-lOME OWNERS 
WHAT SIZE HEATER a building needs can 
be determined with a cardboard indicator 
developed by the Evanair Division of the 
Evans Products Company, Detroit, Mich. 
When the length, width, and ceiling height 
of a space are known, the dial indicator 
yields the B.T.U. requirements. A heater or 
furnace giving this heat is then chosen. 

• 

l 

• 

• 

..,.., 

, 
' 

• GARAGE DOORS are opened by the me
chanism shown above at the touch of a dash
board button as your car enters the drive
way. Pressing the button sends current 
from the battery through a coil mounted un
derneath the car near the ground. The mag
netic field of the coil trips a sealed all
weather mercury switch buried in the drive, · 
and the latter switch closes a relay, setting 
the mechanism in operation. Likewise, while 
you are leaving the drive the doors can be 
closed from the driver's seat. Other control
button switches are located in the house and 
garage. The Horton division of The A via
tion Corp., Detroit, makes the system. 

PROCESSED COAL put on the market in Philadel- ~ 
phia by the Blaw-Knox Company as "White Glove .,. 
Packaged Fuel" simplifies furnace tending. BOth an
thracite and bituminous coal are used. After dust and 
moistu.re are removed, the two types of coal are crushed 
se.Rarately, and then placed in a mixing chamber where 
a hot asphaltic binder is added. Presses squeeze the 
mixture into 3" cubes, six of which are wrapped in each 
package. The fuel is used without opening the wrapper. 
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DECORATIVE and eas-
. ilyapplied,ready-pasted 

cutouts put on the mar
ket by Trimz Co., Inc., 
are intended for use on 
accessories around the 
house as well as on 
painted walls and fur
niture. The objects at 
the left show how the 
cutouts can be used to 
advantage by the dec
orator. These cutouts 
are available in a vari
ety of designs. 
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WALNUT BLOCKS LACED TO FORM GIRL'S NOVELTY BELT 

Two rawhide laces and , 11 walnut blocks make a 
pleasing belt to wear with feminine sport ensembles. 
Drill each block in the four corners; and sand both faces 
smooth with coarse and then fine sandpaper. The edges 
may be rounded or chamfered. 

Rawhide laces 54" to 60" long of the t ype used in men's 
high boots are ideal for joining the blocks, but 48" 
lengths may be sufficient. They cross on alternate blocks, 
as shown below. 

For a satin-smooth finish, rub the blocks with a ha lf
and-half mixture of turpentine and linseed oil, repeating 
daily for a few days, a nd then wax.- R ALPH S. W ILKES . 

TROPICAL TIE RACK HOLDS 
YOUR SPORTIEST NUMBERS 

IF YOU can't go to F lorida this 
winter, you can at least create a bit of 
its atmosphere with this tie rack, a lso 
shown in color on page 113. Draw the 
outline on 1f2" stock by tracing it on a 
grid of 1" squares, and jigsaw to 
shape. Use · a big wooden button or 
disk for the eye. Cut the palm trees 
out separately, attaching them with 
spacer blocks so that the body is held 
off the wall.- MYRON FLEISHMAN. 
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WALLBOARD-AND-WALLPAPER SCREEN 
IS DECORATIVE HOME PROJECT 

EITHER as a gift for a friend or for your own 
home, a screen like that shown above is sure to 
be useful. It consists of three frames of 1 % " or 
2" stock covered on both sides with wallboard and 
wallpaper and assembled with two-way hinges. 
If desired, paper of one design can be used on one 
side and another design on the other. 

Lap joints make firm corners, but be sure t hey 
are square. Brad the wallboard to the frames, 
paste on wallpaper, and bind the edges with passe 
partout. When dry, brush with hot gelatin mixed 
1 tablespoonful to 1 cup boiling water, and when 
dry again, apply three coats of shellac, the first 
diluted with half a lcohol. Sand lightly between 
coats and finish with wax.-N. E. 
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EITHER of the two pedal-powered jeeps 
described in t his article would make 

some boy or girl the envy .of every other 
child in the neighborhood. Of the two, that 
shown in the photograph at the right is the 
simpler, although it has two features that 
the other does not- a windshield that pivots 
forward on the hood, and coil springs under 
the kingpins to provide a degree of "knee 
action." The other, the "Bizerte Gerte" jeep 
pictured on page 164, is a more ambitious 
project. It has a metal body, headlights that 
work, a more elaborate steering mechanism, 
and an adjust~ble seat. If the dimensions 
were increased somewhat, it could be pow
ered with a gasoline washing-machine 
engine. 

Herbert R. Pfister, of New York City, de
signed and built the first; H. A. Machlan, 
of E l Campo, Tex., the second. Some build
ers may want t o use some features of each. 

Construction details for the first are given 
on this and the next page. For the hood, 
four pieces of stock are glued and screwed 
together to form a tapered box 15" wide in 
f ront and 17" in back. The body sides are 
one piece from the hood to the rear panel. 
Bevel the f ront edges of the sides and the 
matching edges of the hood cowling so that 
they will butt evenly against each other. 

After assembly, round off the joints and the 
upper edges of the hood. 

Cut from %" plywood to the shape shown 
in the side elevation, the sides of the wind
shield frame are bolted to the hood so that 
the frame pivots forward, with the top edge 
coming to rest on two rubber toilet-seat 
bumpers near the front of' the hood. 

After bending the rear axle, thread l lh" 
of each end with a % "-20 die. Pillow blocks 
support the axle on the frame and attach 
it to the wooden pedal rods. 

Note in detail A that kingpins are turned 
in one piece with a circular head %, " in 
diameter. A %" hole is drilled in this head 
for the axle. Experiment with several 
springs under the kingpins until you find a 
set that gives a soft knee action, yet sup
ports the jeep and child. · The axle consists 
of four pieces of %" rod- the two L-shaped 
end pieces bent from 8" lengths, and a two
part tie rod with a threaded connection 
(shown in detail C) for adjustment. The 
L-shaped pieces are each threaded for llh n 

on one end while the other is filed flat to 
fit in a slot (detail B) in the tie rod. 

Detail D shows how the tie rod is con
nected with the steering arm by cutting a 
slot 1" deep down the middle of a %, '' rod 
2" long. The steering arm, filed flat, fits 
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SCQEWS LIMIT TURNING 
RADIU5 

BLOCI<S 
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A XLE SUPPORT, 

SI DE AAIL 
0 __ ../ __ _ . 

M>JU~T TO 

SUIT QEAR 

~SQ. PINE 

PEDAL DETAILS 

.• .. 

ROUND C.OLL.A~ 
DRILLED AND 
TAPPED~-20 

AXLE 
• 

AXLE 

\' . \ . 

H ow H e rbert R. Pfist e r built t he pedal jeep above 
is shown in plans o n this a nd-- t he p receding page. 

loosely in the slot. The 7" st eer ing w heel 
is jigsawed f rom a p iece of %" plywood. 

Aft er turning t he five wheels, fit them 
with regula r t oy-wheel or ga rden-hose tires. 
F or the latter, grooves %:" deep should be 
cut in the edge of each w heel. Bend the 
hose a round this a nd cut it off so the ends 
meet snug ly. Then form a 4" p iece of m etal 
r od t o the ra dius of t he wheel a nd drill nail 
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Designed by H. A. Mathlan, this jeep boasts a meta l 
body and adequate room for little sister in back. 

holes in each end. The ends of the hose are 
s9oved over this rod and the whole nailed 
into place. 

Three of the wheels are equipped with 
ball bearings. Experiment on scrap wood 
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with an expansion bit until you have it 
adjusted to bore a bole just large enough so 
that the bearing is a press fit. With tpe 
bit so adjusted, drill a hole in the center of 
the wheel deep enough so that when the 
bearing is in p lace it will be about in the 
center of the thickness of the wheel. Then 
drill a %" hole the rest of the way through. 
Tap a % " -20 thread in a collar that is a 
press fit inside the bearing. Finally, cut 
plywood rings of the same outside diameter 
as the bearing and thick enough to come 
flush with the face of the wheel when set 
in on the collar. 

Assemble on the axles in this order: a nut 
screwed all the way ·up to the end of the 
thread, the collar turned on tight against 
the nut, the wheel with the bearing pressed 
in place, a lock washer and nut turned up 
against the collar, the plywood rings against 
the bearing, and the hub cap, which is 
screwed into place. A lj2 " hole drilled half
way through the hub cap allows the end of 
the axle plenty of room. 

The other two wheels are drilled % 11 and 
counterbored 1" half through to allow room 
for a flat washer, a lock washer, · and a nut. 
One is bolted to the back as a spare, and 
the other is the driving wheel. A 1%" 
metal disk at least % 11 thick is used to at
tach the latter. Drill and tap the disk in 
the center % "-20. Also drill it for three 

-. -•• ~· i. ~ • ' · 

--~--t-.J .j,: . ... ~ • .,- ......... . 

POPULAR SCIENCE 

. . 

. .... 

Copynghted material 



• 

' 
• 

• 

wood screws. Turn the disk up as far as it 
will go a~d solder or braze it to the axle. 
Then slide on the wheel, screw it to the 
disk, and put on a washer, lock washer, nut, 
and the hub cap. 

Two wooden blocks with 14 " holes drilled 
in them are screwed to the front cross brace 
to support the pedal arms. The latter are 
formed of 14 " rod bent in the shape of a U, 
each end being drilled for a cotter pin. 
Wooden pedals are fitted over the lower ends 
of the arms, each arm operating in a metal 
plate bolted to one of the connecting rods. 

After attaching the connecting rods to 
the pedal arms, set one pedal to the back 
limit of its movement and the other to the 
forward limit, place the rear -axle so the 
crankshaft throws are parallel to the floor, 
and screw on each rod the pillow blocks 
that have been placed on the axle. This 
should give the proper action. 

HARDWOOD, preferably oak, ash, or 
hickory, is used for the chassis of the 

"Bizerte Gertie" jeep, and pine for the fend
ers and body structure. Dimensions for 
these parts are given on this and the pre
ceding page. 

Forming the body shell of sheet iron is 
not as difficult as it might appear, for all 
the lines are straight, with no compound 
curves. By rolling a wire into the ede-es you 
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will have a more professional-looking job. 
Note that although only half of the hood 
pattern is given on page 166, the entire hood 
is to be cut in one piece. 

The windshield frame is a single piece of 
%" by %, " strap iron. Safety glass is fitted 
into a groove in the narrow strip of wood 
across the bottom of the windshield. 

. Turned from three layers of hard
wood, the finished wheels are 10% " . 
in diameter w.ith tires attached. Ap-

Here is . the steering assembly of the metal jeep. 
Note the slight twist in the drag link so it can 
join the steeri ng·column arm to the knuckle. 
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ply a coat of shellac to all five wheels. In 
three of them, fit bushings of 1h 11 i.d. brass 
tubing. Two of these are t o be used in the 
front and the other in the rear. Drill lh 11 

holes in the remaining two wheels, and to 
one of these attach a 1f2 " collar, welded to 
a 311 metal disk, for locking the driving 
wheel to the axle. Cotter pins hold on the 
other wheels. Bushings or bearings with 
a lh" i.d. are attached to the frame, as 
indicated in the side elevation, to support 
the rear axle. Form this axle from cold
rolled steel brazed together as shown. 

P ossibly the most troublesome parts of 
the entire jeep may be the front axle as
sembly and steering gear, but these should 
give no difficulty if the plan is followed care
fully. Note that the spindles are made as a 
pair, one right and one left, with extra 
length on the left steering knuckle arm for 
the drag link. 

• F or the upright body of the spindle as-
semb1y a l llz" length of 1" shafting was 
used, but 1" square stock would be. easier to 
handle. A % 11 hole for the spindle is bored 
transversely most of the way through; and 
is then counterbored for part of its dept p. 
to give brazing space. Saw a slot in the 
body to receive the steering-knuckle a rm, 
made from 'IS " by %, " strap iron. After 
brazing in the spindle atld arm, drill the 14 " 
longitudinal hole for the kingpin. 

Locate the holes in the tie rod by aligning 
the spindles after this part of the assembly 
is completed and measuring the distance 
between the holes in the steering-knuckle 
arms. At the same · time measure the dis
tance f rom the hole in the outer end of the 
extended arm to the center line of the axle. 
Use this meaurement to lay out the drag 
link. A slight twist in the drag link is 
necessary so that it can be connected to the 
l:!teering arm at the bottom of the shaft. 

• 
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Two angle irons serve as rails on which the seat 
can be adjusted back and forth to suit the child. 

Metal bushings are placed diagona lly in 
the dashboard and the second cross member 
of the frame as bearings for the lh 11 steel 
steering shaft. The steering arm, made of 
14" steel, is riveted or welded to the lower 
end of the shaft, and a 14 " hole drilled in it 
for the drag link. An 8 11 valve wheel, ob
tained from a junk yard, served as a steer
ing wheel in the jeep shown. 

Connecting rods are cut from oak or ash 
and have no bushings. If lubricated oc
casionally, they will wear very little. Bore 
the hole for the rear bearing before sawing 
the slot that is provided for adjustments. 
Pedal hangers are bent as indicated from 
% 11 mild steel rod, the upper ends - being 
supported in a % 11 i.d. pipe welded to a piece 
of angle iron placed a~ross the fenders. 

H eadlights are made and installed as 
shown, and are operated by a switch on the 
instrument panel. Small cleats screwed t o 
the bottom keep the seat at any desired 
location on the angle-iron rails. Upholster 
the two seat pieces before assembling. 

Both jeeps need a good coat of olive-drab 
paint. The white star on the hood will do 
a lot to make them more realistic . 
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TOY STREAMLINER 
A One-Evening Proiect 

W ITH youngsters in the family, you'll 
certainly want to give this stream

liner a high priority on your Christmas 
schedule, so that it can roll in "on time" 
bright and early Christmas morning. All 
three units, including the 30 wheels, were 
actually completed in two hours with the 
use of machine tools, and the painting was 
finished the second evening. 

The whole train may be laid out on a 30" 
length of 2 %," by 3 ¥2 " pine or redwood, the 
top beveled on the table saw, and the profile 
bandsawed to cut off the undercarriage. A 
1" strip is .. then ripped from these under
carriage blocks, and they are replaced un
der the locomotive and cars with glue and 
finishing nails to leave a 1f2" recess on each 
side. The hood, windshield, sloping front. 
and guard of the locomotive are beveled by 
tilting the handsaw or jigsaw table 10 deg. 
and cutting around a line drawn %, " from 
the edges. Portholes are made with a 1f2" 
drill stopped when the full diameter just 
enters the wood. 

Wheels are lh " thicknesses sawed from 
1" dowel or curtain rod. They may be faced 
in the lathe, if desired. Holes in the central 
wheels of each car somewhat larger than 
those in the end pairs provide "knee action" 
on bumps. The horns are turned or whittled 
and attached with finishing nails through 
drilled holes. Couplings are screw hooks 
and eyes. Rubber-covered tacks on the 
front of each car serve as bumpers . The 
handrails on the locomotive doors are of 
coat-hanger wire.-LECIL J. SLABACK. 
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India ink, a 'Is" drawing pen, 
and a ruler are used above to 
form window outlines. Glass is 
simulated by a single coating 
of thin silver paint. Overall 
colors are dark green, bright 
yellow, and white trim stripe. 
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JUNIOR DESK-CHAIR 
HAS FOLDING LEAF 

A NY youngster of early school age will 
r\ welcome this desk-and-chair combina
tion. The drop leaf on the arm serves as a 
desk · when it is pulled up and is fine for 
coloring or writing letters to grandmother. 
Two drawers of different depth hold crayons, 
pencils, coloring books, and tablets. 

Use %, " stock for the legs, arms, leaf, 
hinged leaf support, seat, drawer guides 
and pulls, and for the side panel at the 
rear of the drawers. For the front and 
back panels, the slat between the baGk 
posts, and the drawer members, :14 " stock 
is heavy enough. Plywood can be used for 
the drawer bottoms if desired. 

Note that the back posts are grooved for 
a distance of 4" from the top to receive the 
back slat, which is glued in place afte~ the 
chair has been ·assembled. Attach %," by 
%, " by 12" drawer guides to the inside of 
the front and back panels before assembly, 

• 

• 

• 

• 

-

• 

• 

taking care to lay them out accurately so • ..::.o~~~_;o_~~;;;c::...,.-..:!!!'J·-...., 

the drawers will not bind. A single rail 
under the front of the lower drawer joins 
the front and back legs. ' 

Dimensions of the drawer backs and bot
toms are not given. The bottoms might be 
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SUPPORT FOLDED BACK 

DESK DOWN 

DESK IN PLACE 
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assembled between the sides, and the backs 
and fronts then butted with glued corner 
blocks for reinforcement. This 'isn't stand
ard construction, but it is simple. Make the 

1 •• 2" 12" I ~ ,.. " 
! 

·~(x2~·xl2" 

drawers %, '' shorter than 
the space allowed for 
them to insure closing. 

In hinging the drop 
leaf, turn the chair up
side down and rest the 
arms on a flat surface. 
Then lay the leaf in place 
and screw on the hinges. 
The lea f s upport is 
notched for the seat and 
is hinged on the bottom 
of the leaf~ n ·'folds back 
for dropping the leaf 
down. 

Apply varnish, rub
bing well and waxing, 
for a natural finish. Or, 
if preferred, the piece 
can be stained first to 
match other furniture or 
finished with lacquer or 
enamel in colors.-E. W. 

With the desk height only 8" 
above the seat, the chair is 
suitable for children up to 
six or seven years. Assembly 
is chiefly with nails, but 
screws at several key joints 
assure sturdy construction. 
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At the American Glass Blowers plant, descendants 
of Herman Hammesfahr hove for four generations 
carried on the art he brought to this country in 
1854. Above, antlers are put on the head of a deer. 

And here is the completed deer, one of a number 
of decorative objects turned out by the Brooklyn 
gloss-blowing family. Besides ornaments, they make 
glass t ies, belts, lamp shades, and hotpins. 

Glass ~ith the Breath of Life 

Come to papa. This long-combed and long-tailed 
rooster of colored and clear gloss bends down to 
breakfast on a glass worm he never gets-just one of 
many amusing displays created byt the Hommesfahrs. 

Jam session of the perky penguins, gloss fantasy 
reminiscent of a familiar circus and vaudeville 
a.ct. The figures ore hollow gloss, the limbs and 
instruments solid, and the piano and drum network. 

Two graceful blown-gloss swans here serenely float post a grazing gloss horse and a spry-looking glass 
donkey tugging at a gloss cart. The Hommesfohr talent is also applied to making industrial objects • 
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GLAS BEAD 
CEMENTED IN 

REMOVE .JEWEL 

SALVAGED EARRINGS TRANSFORMED 
INTO MODEL RAILROAD LAMPS 

EXTRA realism is given your model-rail
road layout by adding dummy street, sta
tion, and platform lamps made of discarded 
earrings or ones bought for the purpose. 

Remove the ornament and cement in its 
place a glass bead. Then cut off the end of 
the loop and bend the rest as required. 
Either push it into an undersized hole drilled 
where you wish to mount the lamp, or solder 
a brad to it and drive the brad in at the de
sired point.- RICHARD SALZER. 

PRACTICAL GATE LATCH REQUIRES 
ONLY WASTE BITS OF STOCK . 

NEEDING a gate latch and being unable to 
find one in nearby stores, I made one from 
odds and ends that has been in use over a 
year. 

A two-by-four is set on edge along the 
latch side of the fence. In this I cut a square 
hole in which the latch is pivoted well off 
center. A 20" length of 14 " dowel sliding 
in two staples rests 
on the light end of 
the latch and has 
half a spool on top. 

The latch should 
be drilled to work 
freely on its pivot 
nail, and must be 
overbalanced enough 
to lift the dowel and 
spool. Cut the hole 
in which it pivots 
small enough to keep 
its heavy end from 
fa lling below the 
strike when the gate 
is open.-E. R. S. 
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ADJUSTABLE WORKBENCH LAMP 
GIVES SHADOWFREE LIGHTING 

You can't get in your own light when 
working at your bench if it's equipped with 
an overhead fixture like that shown below. 
Because the lamp can be slid the full length 
of the workbench, light can always be 
thrown on the work from the best angle. 

For my own fixture, I used 1" pine 
throughout. The length of the beam and of 
the end hangers will depend on your own 
workbench and the height of the ceiling. 
Bring the cord out through the front of the 
sliding support a nd loop it over cup hooks 
to keep it out of the way.- T. M. RUOTSALA. 

SLIDING LAMP SUPPORT 
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Y8" PIPE NIPPLE 
AND NUT 
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OLD CLOTHESTREE FORMS STANDARD 
FOR ARTIST'S UTILITY TABLE 

A CONVENIENT stand for an artist's paint 
box and palette was made by cutting a 3' 
long base section off a discarded clothestree 
and building a three-sided case atop it. The 

12"x • 
TOP 

BOX 

OLD 
CLOTHES

T EE 

size of this case was 
determined by the di
mensions of the paint 
box, some extra space 
being allowed for 
clearance so that the 
box could readily be 
taken out and re
placed through the 
open front. 

A %, " decorative 
molding was mitered 
around the top of the 
case to afford a fin
ished and more profes
sional appearance to 
the job.-J. H. RICH. 
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;· WALL PLANTS HARMONIZE WITH MUSICAL BRACKET I • 
•• 

• KEYED to any bright room where 
flowers and music are equally ap
preciated is this flowerpot wall 
bracket patterned after the mu
sical G-clef. 

For convenience, the drawing at 
the right has been marked off into 
lettered sections corresponding to 
the dimensions shown on the ¥2 11 

by 34 14 11 strip of light band iron. 
Scribe the metal and bend part 

A to form the outline of the mu
sical key. Next, form the 3 11 diam
eter flowerpot ring by curving 

part E. Holding the strip in a vise, use a wrench to 
form the two quarter-turns at Band D. Where C and 
D meet, bend a right angle so that the ring will be 
horizontal when attached to the wall. After these op
erations are completed, grind the back flush, drill a 
mounting hole, and paint the bracket to harmonize 
with the colors of the room.- GLENN A. WAGNER. 
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WEDGE-SHAPED SNOWPLOW EASES 

WINTER PATHMAKING 

• 

SHOVELING snow off your doorstep be
comes a sizable chore when the "doorstep" 
between house. and barn is a hundred yards 
or even a lot less. A few pieces of sturdy 
lumber of the approximate dimensions 
shown below will cut the job from hours to 
mi.Iiutes. Assemble the sides around a 2" 
by 4" by 8" wedge, and use cross braces to 
hold the pieces firmly. Any strong stick will 
do for a handle; since your lawn mower 
isn't doing much good at this time of year, 
you might use its handle.-T. MCDO::\"ALD. 

BENT PAPER CLIPS HOLD GIFTS 

ON CHRISTMAS TREE 

PAPER clips bent to an S-shape are handy 
hooks for attaching gifts to a Christmas 
tree. Hook the larger section over a branch 
and slip the smaller through the ribbon or 
tape on the package. Small-size clips sim
ilarly bent will secure a string of lights to 
the tree. The clips can be coated red with 
fingernail polish.-KEN MURRAY. 

BOILING WILL ADD THICKNESS 

TO THIN PLASTIC PIECES 

THIN plexiglas and similar clear plastic 
can be thickened by boiling in water. The 
finish is not affected, but allowance must be 
made for loss in width to compensate for 
gain in thickness.-FRANCIS E. HOLMES. 
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By 

EDWARD J. THATCHER 

• 

YOG ca n ring out the joyful tidings in 
true Yuletide style with this animated 

display, which is sure to delight young 
hearts on Christmas morning. A bell rir ~er 
in colorful garb, standing in a Gothic bell 
tower, tugs lustily away to the chiming 
of a bell. 

Any small electric motor, such as might 
be taken from an old fan, will operate the 
display. A bell with a clapper is required. 
The one shown is a Swiss cowbell of heavy 
bronze, shaped like a church bell and 
possessing an excellent tone. · 

The tower, 14" by 1411 by 26~ ", is built 
around a firmly constructed frame in which 
the motor, pulleys, bell ringer, bell, and bell 
y,oke are mounted. A height of 7" between 
the base and platform gives ample room 
for the motor and pulleys, and brings the 
overall height to 3314 11

• Slot the platform 
for a length at least equal to the tliameter 
of the bell-rope pulley and just above it 
so the rope will have enough space to work 
in. The bell wheel is glued and screwed to 
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the yoke, and the assembly is pivoted by 
two screws on parts A and B of the frame, 
as shown. 

Grooves in the pulleys and bell wheel may 
be turned, if a lathe is available ; filed pains
takingly ~y hand ; formed on a spindle 
shaper or drill press with a suitable cutter; 
or made by assembling the part from three 
disks, the middle one being smaller than 
the outer ones. 

Make the bell ringer from 14, II plywood 
in four parts, pivoting the two arms on the 
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body. Pivot the body to the legs at the 
waist so the arms move and the body bends 
as the bell rings. The lower end of the 
back leg is pivoted on a block attached to 
the 4 % " high upright along the center of 
the pla~orm . Run the bell rope up through 
tight holes in the hands, over the grooved 
bell wheel, and over a pair of pulleys at 
the back of the tower, as shown at the 
lower right of the drawing. The counter
weight should be heavy enough to pull the 
bell back with sufficient force for the 
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• 
clapper to strike when the link at the 
pulley end is at top dead center of its travel. 

Jigsaw the sides of the tower from wall
board and glue and nail them to the frame ; 
then glue and nail on .the buttresses at the 
corners. Attach a fiat roof of %" stock and 
add the pinnacles and parapets, as indicated, 
beveling the latter toward the outside. 

Evergreen twigs hide the motor and 
pulleys when the bell ringer and tower are 
set on a table at the window. Arrange lights 
to show the assembly to best advantage. 

173 

• 

. . . '; 
. 
• 

Copynghted matenal 



By Walter E. Burton 
and W. A. Conway 

' 

OMMON carpenter's and machinist's 
hammers can usually be purchased 
at the nearest hardware store. But 

what if your hobby is making silver bowls 
or building elaborate scale-model locomo
tives, fashioning jewelry or turning out 
hand-carved furniture, tooling leather or 
tinkering with gasoline engines? Have you 
ever tried to buy a machinist's 1-oz. ball
peen hammer or any of the many other 
specialized forms from the average dealer ? 

Every craftsman has his own ideas about 
hammers for special purposes, and often 
the only way he can acquire a tool that 
pleases him in every respect is to make it. 
This in itself is a fascinating hobby. From 
old cold chisels, scraps of drill rod or other 
tool steel, or alloy steels obtained specifical
ly for the purpose, you can fashion an end
less variety of hammers. And from broken 
ax handles and similar sources, you can ob
tain the hickory for making handles. 

The illustrations on this and the following 
pages show only a few possible forms
some conventional, some highly specialized. 
Your own requirements should dictate the 
ultimate size, shape, and material. Those 
described here are all made of steel, but 
for use on delicate work that might be easily 
marred, you may prefer brass, lead, plastic, 
wood, or fiber. 

Forging, especially for large hammers, is 
sometimes the method preferred by crafts
men. In addition to shaping the piece, it 
compacts the steel and often improves its 
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Try This Anvil Chorus 

physical properties. The method is simple 
enough if you have a furnace and an anvil. 
Heat the piece to redness and hammer it to 
shape, reheating as often as necessary. Most 
of the hammers shown here, however, were 
turned i~ the lathe and then filed or ground. 

To make the square hammer shown in 
• 

Fig. 1, you have only to square up the steel 
and form the hole for the handle. One face 
is fiat with the sharpness of the corners and 
edges removed by abrasive cloth, and the 
other is slightly crowned. The design is 
primarily for driving brads in close quarters 
such as the inside corners of a box, and is 
useful also for driving nails into picture 
frames. If the hammer is hardened all over, 
it can be used as a small anvil for jewelry 
and model work. Holes or small depressions 
in the sides will adapt it as. an anvil for 
small-scale dapping or punching jobs. 

A simple way to form the oval eye in a 
hammer is to drill two holes that almost 
touch and then cut away the unwanted 
metal with a round (rattail) file until the 
oval is smooth. Or a neat eye can be pro
duced with an end mill. Usually the eye is 
slightly smaller at the handle end so the 
wood will grip securely when the handle is 
spread by a wedge, but for extremely small 
hammers that are never •swung with much 
force, the eye may have straight sides. 
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on Your Lathe • • • 

The embossing hammer shown in Fig. 2 
bas a flat bead that may be used for 
planishing and for driving small chasing 
tools or punches. Its cross peen has a 
number of uses, among them the smooth
ing of the bottom of a narrow groove in 
sheet metal. The peen is turned to a 
diameter equal to its width and then flat
tened with a file or on a grinding wheel. To 
curve the slender nose, heat the metal to 
redness, clamp it in a vise, and hammer or 
otherwise force the nose to the desired con
tour. If you use a torch, you can exert con
siderable control over the bending by ap
plying more heat at certain spots. 

Most of the shaping of the bird-nose 
hammer shown in Fig. 3 can also be done 
in the lathe, and its nose is similarly curved 
by heating and bending. It is useful for 
planishing, producing faceted textures, and 
working in deep depressions. 

Whether or not a hammer should be 
curved depends partly on whether it is to 
be swung from the wrist or elbow. Planish
ing hammers, used in working silver and 
doing other sheet-metal craftwork, are 
usually straight and are swung through 
small arcs by wr ist action. The so-called 
silversmith's and shaping hammers are gen
era lly swung through wide a rcs by elbow 
action and are curved. This sounds a bit 

Using the machined shingl ing hamme r. The hatchet 
edge splits bad shing les to make re mova l easier. 

reversed because the arc described by a 
hammer in wrist action is more c.urved than 
that in elbow action. The best way, no 
doubt, is to shape the hammer so it has the 
best feel and is most easily cont r olled. After 
you use a few different hammers, you can 
determine which form is best in each case. 

Figure 4 shows a small shingling ham
mer turned from tool steel and then cut to 
a wedgelike shape on a metal-cutting band-
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Slender, rounded ends of a silversmith's hammer 
ore turned with a high-speed tool having a skew 
edge. The lathe tool holder is used as a rest. 

Filing brings the ends to oval shape. Note that 
two holes ore !o~d out on the flat for the eye. 

I 

Heoting and bending curves the noses; and then 
the ends are heated and quenched for . hardening. 

saw. The egg-shaped eye was started· . by 
drilling two holes of different sizes. Includ
ing the handle, the hammer weighs less 
than 1 lb. 

Ball-peen hammers shaped as in Fig. 5 
are among the handiest in use, but it is not 
always easy to obtain them in small sizes 
for delicate work. The dimensions given in 
the drawing are for a hammer weighing 
about 1 oz. Chuck a piece of drill rod, 
machine the ends, finish the central portion 
with a file, and make the eye. 

A modification of the ball-peen hammer, 
generally called a French chasing hammer, 
is shown in Fig. 6. The broad, flat face is 
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Flats are ground on the central portion here with 
a cup whee l mounted in the drill press. A cloth 
over the milling table protects it from grit. 

These holes are drilled through and the metal is 
cut out and further shaped with a rattail file. 

Finally the handle is shaped and fitted in the 
eye. A wedge driven in the end holds it fast. 

ideal for striking chasing tools, punches, 
nail sets, and the like. All machining on it 
is done in the lathe, for the central portion 
is round. Hammer and handle weigh 5 oz. 

For shaping bowls of silver, copper, or 
other sheet metal on a sandbag or in a 
wooden mold, for embossing sheet metal 
embedded in pitch, and for much other 
craftwork, a silversmith's hammer with a 
curved and rounded end is essential. A 
small hammer of this type is shown in 
Fig. 7. Made of tool steel, it is chucked in 
the lathe for machining one end and re
versed for machining the other. File the 
ends and polish with abrasive cloth while 
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· the piece is still in the lathe; then grind, 
mill, or file the central portion to a rec
tangular cross section and put the eye 
through the wider dimension. The ends are 
curved with the help of heat. 

Although the tips may be left spherical, 
it is customary to flatten them slightly, as 
shown, and smooth them up to form an oval 
tip. If you make several hammers of this 
type, include at least one with a tip one 
and a half to two times as wide as it is 
thick, as shown in Fig. 8. A full set of 
silversmith's hammers would contain sizes 
up to 71h" long with the largest weighing 
nearly 3 lb. 

Variations are almost endless. Besides 
silversmith's, you can make tack hammers 
and upholsterer's long, slender, curved ham
mers; square hammers shaped something 
like that in Fig. 1 but longer and wit.h one 
end brought to a transverse chisel edge; 
and hammers for riveting and many other 
purposes. A useful hammer is one shaped 
exactly like a cold chisel with a handle that 
makes it easy to hold for delicate cutting. 

It is not always easy to get a smooth ball 
peen or spherical face in the lathe by 
manipulating the compound rest. In such 
a case, shape the end roughly with the aid 
of the compound, and then finish with a 
hand tool, such as a lathe bit of high-speed 
steel sharpened to a skew point and 
mounted in a holder like a wood-turning 
chisel. By holding it so the edge makes a 
shearing cut, you can shape the steel with 
surprising ease and produce a finish that 
needs little more than a bit of abrasive
cloth work. The tool post may be turned 
so the regular tool holder is parallel to the 
lathe axis to form a tool rest. 

Drill rod can usually be obtained in 
diameters up to 1 1,4 ", and most craftsmen 
have no difficulty in obtaining tool steel 
suitable for making hammers. When the 
steel can be selected specifically for hammer 
making, a carbon percentage of around .60 
is preferable for heavy-duty hammers and 
sledges, while drill rod and similar steels 
running as high as 1.10 or 1.20 percent in 
carbon are suitable for light work. 

If you use special alloy steel, follow the 
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manufacturer's. directions when possible for 
hardening and tempering. For other steels, 
heat the hammer until it is cherry red all 
over- if it is not too large- and quench it 
in water or a quenching oil. Water produces 
greater hardness, . and there is no reason 
for preferring oil, since hammer shapes are 
relatively simple and their dimensions are 
not critical. Quench drill rod in water. 

When a hammer is fairly large, or you 
do not want to harden it all over, direct a 
torch against one end at a time until it is 
cherry red, and then quench it. This works 
only when the heating of · the second end 
does not soften the one already hardened. 

A hammer should possess toughness and 
enough hardness to keep it from deform
ing rapidly or becoming rough on the face. 
For carbon tool steel such as drill rod, the 
temper should be drawn to a dark straw 
color or, if the work is done in a furnace, 
heat for about nine minutes at 550 deg. F. 

After hardening and tempering, polish 
the ends or faces until they are bright and 
smooth. Fine abrasive cloth is probably 
best for this. 

Sometimes you can find in a hardware or 
salvage store a handle that will be just 
right for a special hammer, but more 
often it will be necessary to make a handle 
by splitting and shaping hickory from an 
old handle or by cutting down a new ham
mer handle. By splitting a large handle, 
you do away with cross grain. Actual shap
ing may be done with a rasp, a belt or drum 
sander, a sandpaper block, or a wood 
scraper or pieces of window glass. 

The conventional handle is straight and 
often uncomfortable. For maximum ease 
and accuracy, you will find a form fit like 
that shown in the drawing below much 
superior. This drawing shows some fea
tures of a handle designed for one-way 
swinging, as with a chasing hammer. 

First grasp the partially shaped handle 
in the usual manner and note where your 
thumb rests. Then make a depressed spot 
with a rasp, testing and filing until the 
depression feels comfortable and firm to 
your thumb. Next make a similar depres
sion for your index finger, or rather, two 

----··-··- ·-·· ·- -··-····· --·-·--------------· .. ·-·---·-·- -·-·-·-··--·------------., . 
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Silversmit h's hammers are useful for shaping 
sheet-metal craftwo rk on s'ondbogs or in molds. 

Below, a French chasing hammer like that shown 
in Fig. 6. It is ideal for striki ng punches. 

depressions- one where the finger rests in 
ordinary hammering and the other where 
it is extended for gentle tapping. 

Sometimes the thumb and index-finger 
depressions are enough, but you can carry 
the process further by making shallow 
grooves or notches for the fingers. 

In the same drawing is shown a method 
of mounting a hammer at an angle on the 
handle so it is more effective when used 
for striking punches and chisels. 

Avoid making handles too stiff. You 
might be surprised at the extremely thin 
handles some craftsmen use for relatively 
heavy· hammering. They shave the wood 
down a long the 3" or 4" just behind the 
hammer head until it looks scarcely strong 
enough t <;> hold itself together. Such a han
dle is not suitable for prying, but when 
properly manipulated it produces a resili
ency that permits hammering all day with
out fatigue. 

After shaping the handle, wet it thor
oughly with water and toast it gently in a 
gas flame to raise the grain. Sand until 
smooth again and repeat the wetting and 
drying. The result is that if the handle 
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• 

SMALL SILVEQSMITHS HAMMEtt TL_g.~ 

is later wet accidentally it won't roughen. 
Next, file and sand ·the end to the contour 

of the eye. Don't force the handle if the 
eye turns up a shaving. If the fit isn 't tight, 
cut a wedge-shaped notch in the end, make 
a hardwood wedge to match, drive the han
dle again into the eye, put glue in the notch, 
and drive the wedge in to spread . the tip. 
Cut · off excess wood and smooth it even 
with the metal. Use metal wedges for large 
hammers and carpet tacks with the heads 
cut off for extremely small ones. 

A good handle finish is one or-two coats 
of linseed oil. Some craftsmen use auto or 
furniture wax. Clear lacquer or shellac is 
good when sanded smooth . 

One attractive finish consists of charring 
the handle unevenly with a torch, sanding 
lightly, and then applying linseed oil, 
lacquer, or a French polish of shellac and 
linseed oil. Apply French polish with a pad 
and rub to a high polish: then let it dry 
overnight. This finish is one of the best for 
occasionally used hammers. For much-used 
handles and those used around lacquer 
thinner and other solvents, linseed oil or no 
finish at all will often prove best . 
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SMOOTHER FINISH results when a cutting 
fluid is applied in heavy turning or thread 
cutting in the lathe. The oil can common
ly used often supplies too much fluid at one 
point on the work and too little at another. 
The applicator shown at the right, made of 
a sight drip oiler and a cheap paint brush, 
supplies just the amount of fluid you want 
evenly all along the work, besides clearing 
away chips from previous cuts. 

Solder a short length of 14" copper tubing 
to the bottom of the oiler arid make a clamp 
as shown. Secured by a screw and nut, this 
clamps the brush to the oiler. Hold the 
brush against the work and adjust the oiler 
to the amount of flow best suited to the 
particular job.-AUGUST DOBERT. 
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OUT-OF-THE-WAY SWITCHES can be 
brought close to hand with an automobile 
choke ca ble. The photo at left shows such 
a switch extension on a jigsaw. Make a 
bracket and cable clamp as shown in the 
drawing. Fasten the latter under a bolt on 
the switch housing and mount the bracket 
within easy reach. Cut the cable to length 
and mount it.- HORACE GAMBELL. 
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CLAMP DOGS such 
as are used for driv
ing work mounted be
tween lathe centers can, 
in an emergency, be used 
as drill-press vises. They 
permit the work to lie 
squarely on the drill-press 
table and afford a measure 
of safety over holding 
work by hand.-C. W. W . 

• 

FACEPLATE CLAMPS can 
be improvised in a hurry 
from ordinary bolts. Cut 
the heads off; then clamp 
the bolts in a heavy vise 
and hammer over the un
threaded ends at 90 deg. to 
the shanks. Use nuts and 

washers behind the 
faceplate.-C. W. W. 

PATTE~N FOI< ~ 
BRAC.I<E.T ON MOTOR 
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FLASHLIGHT MAGNIFIER PUTS 
LIGHT WHERE YOU NEED IT 

By COMBINING a lens and a flat piece of 
glass you can make an illuminating mag

nifier that will enable you to inspect the bot
tom of a pistol barrel, internal threads, deep 
bores, and similar cavities hard to illuminate 
and look into at the same time. Illumination is 
afforded. by a piece of plain glass mounted at 
an angle of 45 deg. below the magnifying lens. 
Light from one side is partially reflected down 
into the work and back from it to your eye. 

Make a square sheet-metal box, open at 
both ends, to suit the lens. Dimensions given 
are for a 45-mm. diameter lens · of 136-mm. 
focal length. The box should be shorter than 
the best working distance between lens and 
object. In one side cut a hole the same size as 
the lens ring of a flashlight (Fig. 1) and solder 
the ring to it. 

Flat, flawless glass from an old photo plate 
or. lantern slide is mounted with metal clips 
soldered into the box. Paint all the inside flat 
black (Fig. 2) or glue a bit of black velvet 
opposite the flashlight. Make a lid for the box 
and mount. the lens by means of small lugs, as 
in Fig. 3, over a hole in it.- M. C. WALLING. 
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Directly above, a 6-power magnifier of a t ype 
requiri ng no fl a shlight . It's held so that light 
from a nea r-by source is t hrown into t he object. 
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Running on aluminum tracks, this all-metal model locomotive is operated by steam generated by fuel oil. 

CRAFTS~I~N AT "'ORK 
STEAM RAILROADING in miniature, exemplified by 
the live-steam locomotive above, is a hobby of Daniel 
Boone VII, of Burnsville, N. C. He started this engine 
in 1937, intending to exhibit it at the 1939 World's 
Fair, but it wasn't completed until 1943. lt weighs 
200 lb. and pulls a 1,500-lb. load with its builder
engineer perched on top of the tender. 

HOLDS ALL, HIDES ALL just about sums up the func
tion of the handsome sewing cabinet shown below, de
signed and built for his family by R. M. Utterback, of 
Newark, Ohio. Although full of thread, there are cer
tainly no strings attached to this job. 

It is built of solid oak and is 13" by 22" by 32". ·The 
drawers are set in to allow room for spool racks, fitted 
with metal pins, when the doors are closed. Shelves 
at top and bottom are for storing unfinished work. 

DECEMBER) 1945 
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WOODCARVING is only one of 
several hobbies of Chester E. 
Lawton, of Whitewater, Wis., 
but it is the one in which he can 
best express his historical inter
ests. Mr. Lawton uses only a 
jackknife and a few assorted 
chisels, and specializes in reliefs 
carved in pine planks. 

In the photo above, he is seen 
holding a plaque called · "The 
Alamo" which he completed in 
40 hours. Among his varied 
subjects are a ballet dancer, a 
prehistoric man, an American 
eagle, local buildings, and a 
castle. He also carves lapel pins. 
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NEITHER BEEHIVES NOR IGLOOS these, 
but the nose sections of housings in which 
aircraft machine guns a re mounted. The 
photo was taken at a Douglas Aircraft plant. 

GEARS IN AN ADDING MACHINE? No, 
the photo below is a cropped one of ordinary 
rubber jar rings stacked with the tabs 
stepped. It is the work of Stella M. Ludlow, 
of Penn Yan, N. Y. 

WOULD A CAR ROLL 
up or down on this optical 
downgrade on the Blue 
Ridge Parkway in North 
Carolina? You guessed it. 
The car shown would coast 
backward, apparently up
hill, for the road actually 
slopes down toward the 
camera. Optical illusjons 
are frequent in mountains, 
where there are few hori
zontal bases. 
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CAN YOU BEAT 
THESE PICTURES? 

ll'e u·iil pay $5 for a1ly pboto used otl 
tbis page. lf/ rite your name and address 
Oil each pri1lt. Enclose a stam ped, s~lf· 

ddressed enr·elope and the negattt•e , 
~~ it is ar·ailable, and se1ld your ~o1l· 
tributio1l to the Currous Photos Edttor . 

WHAT DOES THE CAMERA SEE over a 
wall that's t oo high for you? E. W. Schade, 
of Fair Haven, Mich., tried it at the St. 
Louis Zoo and got two ducking swans. 

• 
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Photo Christmas Cards Are 

Personalized Greetings 

STEREOTYPED holiday greetings may 
be avoided if you use the photographic 

method to make your own individualized 
cards. The three shown on this page sug
gest how la rge is the scope for your imagi
nation. 

For the skating card, the angels were 
built up with wooden bodies, wire legs, tin
plate skates, and costumes snipped from 
gift wrapping paper. Base of the scene was 
a sheet of glass, over which melted paraffin 
was flowed to simulate ice. The lettering 
was scratched into the paraffin and the 
grooves filled with table salt. For the jagged 
edge, the paraffin was cut away with a knife 
and a piece of black cardboard placed un
der the glass at that point. Lighting was 
arranged to pick up the lettering. 

In the manger courtyard, the stable gates 
were thin strips of wood bound with cord, 
the stairs were cut from a block of wood, 
and dried grass served as hay. The lettel·
ing was painted on a sheet of clear glass 
with white poster paint and the scene 
photographed through the glass. 

A triple exposure was needed for the 
Christmas- tree card. Lettering was punched 
with an ice pick through the back-lighted 
cardboard background, in front of which an 
evergreen sprig was mounted. Soap flakes 
and water, mixed to paste consistency, 
served as snow. The outlines of the balls 
were carefully traced on the ground glass 
of the camera as a guide for making the 
portrait exposures, which were tlren suc
cessively taken on the same film. It was 
necessary, of course, not to throw light on 
the exposed portions.-CARL W. BERTSCH. 

DECEMBER, 1945 

Cit~ &AtH.E. 

~:<-·-i _j_ -
The effective monger 
sce ne above, o t able
top shot, was set up 
os shown ot t he left. 
The star was mode by 
cutting some slits in 
the background and 
using o light behind . 

183 

Copynghted matenal 

1 



Drops of water splashing from a glass coaster under a wide-open faucet are caught in a I I I 0,000-second 
photc flash. Rig ht, water bounces out of a tumbler rebounding frcm felt on which it has been dropped. 

HOMEMADE SPEED FLASH STOPS FAST ACTION 

A high-speed flash comes from the gas-filled tube, 
left. The electronic control for it is in the box. 

SHOEHORN HELPS MEASURE OUT 
DRY PHOTO CHEMICALS 

GETTING the scales to balance exactly 
with those last few grains of chemical is 
often an exasperating task. Try using 
a metal or plastic shoehorn, and you will be 
surprised at how it speeds up the job. 

A shoehorn is more efficient than a spoon, 
for its smoothly rounded end permits shak
ing off small amounts of powder or crystals 
to get an exact balance. It removes excess 
chemical just as welL-WILL THOMAS. 
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USI!\"G home-assembled equipment, Arthur 
Palme, of Pittsfield, Mass., catches on photo
graphic film action that is too quick to be 
seen by the eye. Motion arrested with the 
aid of his speed-flash outfit is much faster 
than any that could be stopped by the best 
mechanical shutter. 

The essential parts of the equipment are 
a high-voltage transformer, a rectifier tube, 
a battery of condensers charged with 2,000 
volts D.C., a spark coil, and a krypton-gas, 
coiled flash tube. By means of a special
ly devised electric-trigger circuit, intense 
flashes as short as 1/ 10,000 second are re
leased at the exact instant of desired action. 
With the camera shutter left open in semi
darkness, the film records only what is vis
ible during the brief flash. 

Examples of action that can be stopped 
are the photos above of a violent stream of 
water splashing on a glass coaster and of 
water bouncing out of a dropped tumbler. 

POPULAR SCIENCE 
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COMBINATION CABINET HOUSES BOTH A RADIO CHASSIS AND CLOCK 

HAVING a good but unhoused 
radio chassis and an electric 
clock with a baqly damaged 
case, I constructed a combina
tion cabinet for both units 
along the lines shown here. 

Clock, speaker, and shaft 
positions were first marked off 
on a composition panel, which 
was then drilled and jigsawed. 
A square of cloth is glued 
behind the loudspeaker grille. 
To extend the clock-setting 
knob, I soldered to it' a stiff 
wire extension, and between 
the clock and radio I placed a 
metal shield grounded to the 
radio chassis.- JOHN E. RASK. 
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t-- N.EON 
lAMP. 

GLOW OF RADIO "CANDLE" KEEPS TIME TO MUSIC 

--CUT 
WIRES 
HERE 

An old wooden candle
stick adds a realistic 
touch to the lamp, but 
another base would do. 

SPEAKER 

S1 LAMP 
CORD 

SHOP ANTENNA FOR AUTO RADIOS 
MADE OF COPPER TUBING 

TESTING auto radios 
in a shop sometimes 
fails to give an ac
curate picture of per
formance because the 
long outside antenna 
tends to overload the 
set under test. Auto 
radios are designed 
for high - sensitivity 
reception since they 
are expected to oper
ate with short aerials. 

• 
If you often have oc-
casion to service these 
sets, use a copper tube 
about 5 ' long, installed 
above your workbench 
by means of stand-off 
insulators, as shown at 
the right.- W. MOODY. 
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BATTE 
CLIP 

A LITTLE light that seems to flicker and 
flare in time with the voice or music repro
duced by your radio can be made of a neon 
tester of the kind used to check circuits. 

Substitute a 5! length of lamp 
cord for the test leads and en
close the shaft in a 4" tube of 
white enameled cardboard to 
simulate a candle. Mount the 
tester in a wood or cork base and __ 
connect the wires across the pri
mary of the output transformer 
of your radio.- E. E. YOUNGKIN. 

SEALING WAX FILLS SCRATCHES 
IN PLASTIC CABINETS 

SMALL nicks and scratches on plastic ra
dio cabinets can be neatly repaired with 
ordinary sealing wax. To prevent the seal
ing wax from hardening too quickly while 
it is being worked, warm the cabinet by re
moving the chassis and replacing it with a 
large lamp bulb. 

Drop a tiny blob of wax where needed and 
smooth with a razor blade.- H . KLEI~. 
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ANSWERS • 

1. Universal output transformers. 
2. C bias cell, a "perpetual" battery that 

maintains a llh -volt potential for an in
definite time. 

3. Intermediate-frequency (456 kc.) trans
former. 
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4. Radio-frequency chokes. 
5. Straight-line frequenGy short-wave tun-

ing condenser. 
6. Short-wave receiver plug-in coils. 
7. Paper bypass condensers. 
8. Mounting or terminal strips. 
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-RADIO IDEAS--------------

ERROR-PROOFED radio-telegraph 
transmission has been developed 
by RCA Communications, Inc., for 
its eight-channel, single-transmit
ter system betw~en London and 
San Francisco. The printing mech
anism, capable of handling 488 
words per minute in either direc
tion, sounds a warning bell if any 
letter is garbled by static. At the 
same time a Maltese cross appears 
on the tape in place of the error to 
facilitate correction. The printers 
receive each letter in seven im
pulses, three with a signal and four 
for spacing. Each arriving impulse 
is counted automatically, and if it 
varies from the proper number the 
error-proofer goes into action and 
prints the cross on the tape. 

FUSING STEEL AND GLASS by a new meth
od developed by the Radio Corporation of 
America, Camden, N. J., made it possible to 
use steel instead of a more costly alloy for 
the header insert of this tube stem. The in
sert is the band of metal encircling the glass 
through which wires enter the tube. 

DECEMBER, 1945 

CLOCKS APPEAR where 
television performers can't 
miss seeing them with the 
arrangement shown at the 
left. General Electric's 
WRGB in Schenectady ac
complishes split-second pro
gram timing by having a 
large clock installed below 
the front of each camera. 
Then, when cameras are 
moved from one position to 
another, at least one is 
bound to be within all per
formers' sight, and lines 
may be speeded or slowed 
as necessary in order t o 
bring the program to an end 
exactly "on the nose." 

SANFR~N Y CH AN IDLE 

EXTENSION SPEAKERS known as "Husha
tones" now are in wide use in Government 
hospitals, enabling patients to hear a radio 
program without disturbing others. Pro
duced by the Brush Development Company, 
Cleveland, Ohio, the flat, disk-shaped speak
er is designed for 
use under the pa-
tient's pillow. Adapt
able for any sound 
system or bedside 
radio, the Hushatone 
is declared to have a 
tone quality compa
rable to large speak
ers. A lightweight 
crystal element in
sures good response 
and sensitivity. 

'. 
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By John W. Campbell, Jr. 

TRACING receiver troubles is a rou
tine job with this multipurpose test

er, for it has the "know how" to pick 
out even carefully hidden sore spots in 
most sets. Turning the selector switch 
converts the gadget from a cathode
follower type vacuum-tube voltmeter 
with two voltage ranges to a very tricky 
and equally useful sort of detector-and
audio system; another flick and it be
comes a simple audio amplifier with 
speaker. 

Touch the grid-cap lead of the 6F5 
tube to any point of any circuit carrying 
amplitude modulation at audio frequen
cies, and the speaker will tell whether 
that modulation is clear or distorted. 
Acting as an infinite-impedance detector, 
the 6F5 adds very little capacitance and 
almost no load to the circuit being tested. 

Do you want to trace the I.F. signal? 
The infinite-impedance detector can 
pick it up anywhere down the line. It 
is also quite capable of isolating audio dis
tortion no matter at what stage it origi
nates, from the output right back to the 
antenna. 

The fact that the tester can pick out mod
ulation at the antenna stage itself permits 
you to determine the frequency to which 
the antenna stage is tuned independently of 
the oscillator tuning. 

Switching from an infinite-impedance de
tector to a cathode-follower vacuum-tube 
voltmeter, you have an extremely sensitive 
instrument that can be used as an output 
meter at power levels where the loading 
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imposed by a standard meter would be ru
inous. When no signal is applied to the 
vacuum-tube voltmeter circuit, the cathode 
tends to bias itself upward to near cutoff, 
due to plate-current flow through the cath
ode resistor. If a positive signal is applied 
to the grid of the 6F5, the tube is no longer 
biased to cutoff, but the increase in plate
current flow tends to cause a larger drop 
across the cathode resistor, till the cathode 
is again biased up to nearly match the grid 
voltage. Since the cathode will always re
main slightly negative with respect to the 
grid, grid current never flows. 
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The filter a r rangements R,-c. and R 2-
CG hold the cat hode at the highest volt age 
attained during any voltage wave cycle, so 
the instrument becomes a peak-reading volt
meter. To obtain a root-mean-square volt
age, you will have to a djust the reading. For 
a sine wave, r .m.s. voltage equals 0.707 
times peak voltage. 

Shunting the grid condenser of t he 6F5 
w ill cause the instrument to record D.C. 
volt s , the grid lead becoming positive. 

Potent iometer R ,a is used t o adjust t he 
m illiameter to zero so that the initial plate 
current that must flow to bias the cathode 
can be balanced out of the met er . 

To minimize grid emission in the 6F5, the 
heaters are operated at less-t han-rated volt 
age via t he 5-volt filament winding, and a 
6X5 rectifier is employed in place of the 
usua l rectifier circuit. If a 6X5 is not avail
able, but you happen to have a 5Y3 or sim
ilar tube, t he 5-volt transformer winding 
can be diverted to its use. In this case, 
insert a 5-ohm resistor in ser ies with the 
6.3-volt tap and the 6F5 filament. 
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KEY TO MULTITESTER PARTS 

C1 : 1.000 mmfd. mica 
C2 : 8 mfd. ele~trolytic. 400 v. 
Ca. C.4 : 25 mfd. electrolytic, 25 v. 
Cs : 8 mfd. electrolytic, 200 v. 
ell : 500 mmfd. mica 
Ci : .01 mfd. 
Cs, Cn : 10 mfd. 25 v. 
C9, Cu : .1 mfd. 
Cto : .01 mfd. 
C12, Cta : 8 mfd. 450-v. 
CG: .01 mfd. m,ica 
R : 10,000 ohms 
R2. & : 200,000 ohms 
Rt : 1-megohm pot. 
R. : 1.400 ohms 
Ro : 2.2 meg. 
R , : 0.5 meg. 
Rs : 350 ohms 
RD: 1 meg. 
Rto : 30.000 ohms, 10 watt 
R11 : 5,000 ohms, 2 watt 
R12 : 25,000 ohms 
R. : 25,000-ohm pot. 
~1* : 25.000 ohms, 3 watt 
RG: 20 to 50 meg. 
T1 : 350-volt. 50-ma. power trans. 
T2 : 8,500-ohm output trans. 
L1 : 10-henr·y filter choke 
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HOW CURRENT WORKS in arc lights. arc 
furnaces, and arc welding may be shown 
with short iron wires as electrodes on the 
ends of two stout copper wires. Use a 6-
volt storage battery or four dry cells in 
series. 

The iron wires become red and then white 
bot when brought together ; an arc jumps 
the gap when they are pulled slightly apart. 
It will melt foil and solder. Don't keep the 
ftow up long if you use dry cells. 

VISIBLE DIFFERENCES between direct and 
alternating current are shown in a fascinat
ing experiment. Wet a cloth in water con
taining a little starch and potassium iodide, 
wring out the excess, and smooth it over an 
upturned pie tin. 

For direct current use a hookup of sev
eral dry cells and connect the negative (out-
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ELECTRICITY HEATS stoves, 
irons, light bulbs, and heat
ers in proportion to the re
sistance of the conducting 
material to the current pass
ing through. Substances of 
high resistivity become hot
ter than those of low because 
their molecules put up a stiff
er fight against the flow of 
electrons. 

You can demonstrate this 
with two dry cells and a 
short length each of th in cop
per and iron wire of the same 
diameter. Twist ends of the 
wires together and wrap the 
opposite ends around nails in 
a block, as at left. Connect 
the nails to the dry cells for 
a few seconds and cautiously 
touch the two wires. The iron 
one, with greater resistance, 
will be the hotter one. 

side) terminal to the plate. Then draw the 
bare end of a wire from the positive t~rmi
nal across the cloth. A solid line will be left 
as the current releases free iodine and it 
reacts with the starch. 

Use a bell or toy transformer for A.C. 
and repeat the experiment. There will be 
a dotted line with uncolored spaces. 

• • • • ._..._w.l;i. ...... ,._ .. ,... 

* ; IIA 

-.. 
---· -· 
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MAGNETIC ~EPULSION illustrates the 
principle of A.C.-D.C. current-measuring 
instruments. Anneal two nails by heating 
to redness and letting them cool slowly; 
then hang them side by side on threads in 
the center of a %- to 1-lb. coil of bell wire. 

Connect the ends of the coil in turn to 
several dry cells and then to your toy trans
former. In both instances the nails, acquir
ing similar poles, will fly apart, for though 
A.C. direction changes constantly, the poles 
change with it. Some ammeters and volt
meters depend on this mutual repulsion. 

• 

Two nails hang side by side when no current flows 
in the coii, but when a magnetic field is set up, 

--~·------~·-··~·-··---_..... . ..... ..-~ they acquire like poles and fly apart as at left. 

THAT LESS CURRENl FLOWS in a speed
ing motor than in one running slowly un
der load is shown by connecting a bulb in 
series with a small motor. As the motor 
starts, the bulb shines brightly, but it grows 
dimmer as speed picks up, becoming dim
mest when top speed is reached, as at left 
above. Grasp the shaft to slow the motor, 
as at right, and the lamp again becomes 
bright, indicating a great er current flow. 

What causes this variation, making a 
motor draw more current when hard at 

DECEMBER, 1945 

work ? It is because an armature spinning 
in a magnetic field acts secondarily as a 
generator, creating a voltage in its windings 
that is always opposite in direction to the 
electromotive force impressed upon the mo
tor. It is generally called the back e.m.f., and 
it is this back e.m.f. that reduces the current 
flowing through when the motor is running 
a t high speed. At the instant of starting, 
back e.m.f. is zero. Large motors require 
such high starting current that a variable 
resistance is needed in the circuit to limit it. 
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Midget Lantern Uses Four-Cell Battery 
By ERVIN WALTERS 

ELECTRIC lanterns aren 't usually appre
ciated until a flashlight peters out at an 

awkward time. Before that happens to you, 
convert a few pieces of plywood and metal 
scrap into one of these durable lanterns that, 
with its series-parallel circuit, will give long 
service on a set of cells. 

Near the top of the front piece, cut a hole 
2" in diameter. From a piece of bright-sur-

. faced metal, snip a disk of about 3" diameter 
and make a ~·2 II hole in the middle. A 
straight line cut from this hole to the disk 
edge will enable you to bend the metal into 
a smooth refleclor. 

Two angle lugs soldered to the back of the 
cone and screwed to the wood will hold the 
reflector securely in place. Insert a two-

cell flashlight bulb through the hole, and 
wrap two or three turns of soft copper wire 
around the threads to form a socket. Solder 
one end to the cone, then bridge a liz 11 strip 
of brass over the cone so that it touches the 
center contact of the bulb but doesn't touch 
the reflector. -Bend two battery-cell contact strips out 
of sheet brass %, " wide, and clip them over 
the horizontal partition as shown in the 
drawing. Connect one contact strip to the 
bridge strip, and the other to one side of the 
switch. If a toggle switch is used, attach it 
in the center as indicated in the drawing; if 
you can get a push-type canopy switch, place 
it to one side as shown in the photograph 
below. Insert the cells so that the pair in 
one compartment faces up while the other 
pair faces down. 

Bend the 2~" metal square to the shape of a flattened "M" before wedging it beneath the partition. Wr~p 
cloth tape around the cells for easier removal, screw on the back piece, and the lantern is ready for use. 
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PORTABLE POWER SUPPLY FOR 110-VOLT ELECTRIC SHAVERS 

ANYONE who uses an electric shaver reg
ularly knows the inconvenience of being 
away from a suitable source of power. With 
this converter you can turn your car into a 
private barber shop. To operate shavers 
with contactor-type motors, connect an a uto
mobile-radio vibrator, a center-tapped 7.5-. 

MOTOR 

~ 

PERMANENT SWITCH-----1~"\., 

- -
COMPACT SICK-ROOM CALL BELL 
SUMMONS HELP TO BEDSIDE 

. 
' ' • . , 

., . . , 
·> 

-
• 

SICKNESS IS confining not only for the 
patient, but also for the others in the family 
who are afraid to leave the sick one out of 
earshot. This easily storable call bell can be 
contained in a box of the size shown, for it 
consists only of a bell, a transformer, and 
two lengths of wire. . 

Plug the unit into an A.C. outlet and 
place the box at some central point. The 
wire ending in a pushbutton can then be 
led along to the bedroom, terminating at 
the patient's bedside.-THOMAS S. SMITH. 
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volt transformer, and a .02-mfd. condenser 
as shown above, using the high side of the 
transformer for the output. The condenser 
reduces the vibrator's tendency to arc. For 
shavers with commutator-type motors, 
place a .5-mfd. condenser in series with 
the output.- J. A. BENNETT . 

FIXED SWITCH ON POWER TOOLS 
MAKES BORROWED MOTOR SAFER 

EVEN when motors were plentiful, it· was 
often convenient to use a single motor inter
changeably on several "power tools. For 
added safety in using and moving such a 
motor, mount a permanent switch on each 
tool, wire it to a plug, and connect it in 
series with the motor as shown. 

To use the motor on a job where no 
switch is available, insert a shorted plug 
(one with a jumper between the prongs ) t o 
complete the circuit.-CURTISS M. PEASLEY. 

I 
I 

I 
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BELL TRANSFORMER 
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BELL t 

I 
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CABINET IN WALL WILL KEEP FIRE EXTINGUISHER OUT OF THE WAY 

FEW homes include ar
chitectural provision for 
storing fire extinguishers 
without obstructing hall
ways or detracting from 
the decorative scheme. A 
cabinet recessed so that 
its face is flush with the 
wall will serve this pur
pose. The accompanying 
drawing shows construc
tion details of a cabinet 
with adequate space not 
only for the extinguisher 
but for a can of extin
guisher liquid and a small 
funnel. Except for the 
back, it is built entirely 
of %" plywood. It is a 
good rule to locate extin
guishers so as to be acces
sible from two directions. 
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REDUCER CUT FROM RAZOR HANDLE SAVES SCROLL-SAW HOSE FROM WEAR 

FORCED over the outlet tube, the blower 
hose on a scroll saw frequently begins to 
leak and fall off because the rubber end is 
stretched, causing it to deteriorate rapidly. 
A neat reducing fixture that does not inter
fere with the saw and makes this stretching 
unnecessary can be formed from the hollow 
handle of a safety razor. Cut off about 1%" 
of the handle and ream out the threaded sec
tion to fit the outlet tube. After cutting 
off the hose to fresh rubber, sand a taper if 
necessary so that it can be pushed inside 
the large end of the reducer. Since the rub
ber then is in a normal state or even com
pressed, it will last indefinitely.- E. M. L. 

TEMPORARY PAPER GUARD GIVES PERFECT PAINT JOB ON NEW MOLDING 

~ .. 

r 
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WHEN new quarter-round or 
other molding is being installed at 
the base of a wall, you can get a 
perfect paint job by inserting 3" 
strips of newspaper under the 
molding before nailing it down. 
Dust off both the molding and the 
paper before applying each coat 
of paint. After the last coat has 
dried thoroughly, hold a sharp
pointed knife at an angle of about 
60 deg. away from the wall and 
neatly cut the paper strip away 
from the molding. The resultant 
job will be clean as a whistle and 
no signs of the paper will show 
between molding and floor.-N. E. 
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Supported on a cable reaching from the farmhouse porch, the bucket 
above splashes into the spring and fills with water. On the porch 
far up the hill, the farmer's son then turns a crank, and away goes 
the bucket bn its journey to the house. It saves a lot of walking • . 

ELEVATED CABLE TRANSPORTS SPRING WATER 
UP TO A FARMHOUSE ON A HILLSIDE 

ON ONE hillside farm in the mountains bf North Carolina 
the farmer's son no longer has to trudge down the hill and 
carry up water from a spring several hundred yards away. 
Standing comfortably on the farmhouse porch, he can 
now hook a bucket on a cable that reaches to the spring
and pull up the water. 

Impelled by gravity, the empty bucket rides down the 
cable, through the garden and high over a field. When it 
reaches the spring, metal weights wired to the lip cause 
it to tilt over and fill with water from the leaf-shaded 
supply. Then, on the porch, the boy, who used to have to 
make several fatiguing trips to the spring each day, begins 
turning a crank attached to an old auto wheel mounted on 
a post. As the cable is moved by the wheel, the bucket of 
water comes up the hill to the porch with comparative ease. 
Several neighbors also have installed similar systems. 

MOBILE SERVICE UNIT SAVES TIME IN CARING FOR FARM EQUIPMENT 

DESIGNED especially for farm use, 
a portable unit produced by the Ale
mite Division of the Stewart-Warner 
Corporation brings the facilities of a 
service station directly to equipment 
in the field. It supplies pressure 
lubrication, inflates tires, dispenses 
gear lubricant or motor oil, and has 
a spray gun for application of rust 
preventive or paint. Mounted on a 
tubular base which serves as an air 
tank or reservoir, the unit weighs 
246 lb., measures 29% " by 31 % ", 
and can be easily pulled behind a 
car, truck, or tractor. It has its own 
air compressor, driven by a gasoline 
engine, which maintains constant 
pressure of 130 lb. in the air storage 
tank. The engine is started when the 
unit arrives 3n the spot. 
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EXPERIMENTS IN YOUR HOME LAB DETECT RADIANT ENERGY 

By TRACY DIERS 

HEN two atomic bombs hastened 
the end of our greatest war, the 
world suddenly became uranium 

conscious. And much of the discussion, 
when the first awe had subsided, was over 
the possible effect of radioactivity set loose 
by the splitting of uranium or plutonium 
atoms. 

As a matter of fact, many substances 
around us are radioactive. You can make 
simple tests that will detect their strange 
emanations and identify them as well. Prac
tically all the chemicals and materials need
ed for the experiments can be obtained from 
large chemical-supply houses at a cost of 
no more than two or three dollars. Most of 
the apparatus is homemade. 

First, you will need a leaf electroscope of 
the kind used in high-school physics classes. 
One shown on the facing page is made of 
thin plywood and measures about 31A, 11 by 
3 l;.i " by 61,6 " . It has a glass-covered open
ing in front about 4 ~~ 11 high. A specimen 
holder is attached by means of a bolt and a 
spacer, which may be a large spool, through 
a slot in the back. Its wing nut permits ad
justment for height. The conducting rod 
may be copper, brass, or other metal and is 
topped with a metal ball through which it 
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Photography without light. Beta rays emitted by 
powdered carnotite mode this shadowgraph negative 
of a key resting on the slide of a cut-film holder. 

is charged. A thin piece of aluminum %" 
by 1%", a 5/16" by 1% 11 leaf of extremely 
thin aluminum foil, and a cardboard scale 
are bolted to the end of the rod, as shown. 

Before assembling the box, bore a % 11 

hole in the center of the top; then lay the 
piece on a sheet of cold metal and fill the 
hole with molten sulphur, a nonconductor. 
Drill a smaller hole through the sulphur 
when it has solidified and press the rod 
through, sealing it with more molten sul
phur. 

The electroscope can be charged by touch
ing the metal ball with a stick of sealing 
wax that has been rubbed on flannel or wool. 
If the weather is not too humid, the con
ducting rod carries a charge of the same 
polarity to both the aluminum plate and foil 
at the end, they repel each other, and the 
leaf swings up on the scale, gradually fall
ing back a~ the charge leaks off. 

But place some radioactive substance 
such as pitchblende or carnotite in the spec
imen tray, and the leak is much more rapid. 
This is because emanations from the radio
active substance ionize the surrounding air 
and make it a better conductor. 

The emanations that this test detects are 
known as alpha rays, which are identical 
with helium atoms. They are easily stopped 
.by paper or aluminum foil. To show they 

POPULAR SCIENCE 

.. 

Copynghted material 



• 

Store ouse 0 Atomic Power 
THROWN OFF BY ELEMENTS AS THEIR ATOMS DISINTEGRATE 

can be stopped, lay a sheet of writing paper 
over the specimen, recharge the electro
scope, and time the falling leaf. You will 
find the drop considerably slowed. 

Besides pitchblende and carnotite, you 
will want to test other radioactive substances 
for alpha rays. Some of these may be such 
minerals as autunite, orangite, thorite, eu
xenite, samarskite, broggerite, and chalco
lite, as well as uranium salts. 

Another test for alpha rays, and a rather 
spectacular one, is based on fluorescence. It 
is carried out in a dark room, and the alpha 

rays bombarding grains of a fluorescent sub
stance produce intermittent flashes as they 
strike. Pour a thin pool of a weak solution 
of gum arabic on a clear lantern slide ; then 
stretch cheesecloth over the neck of a zinc 
sulphide bottle and gently tap the powder 
onto the gum arabic. When the gum has 
dried, you will have a radioscope or fluores
cent screen for your experiment. 

Half fill a pint bottle with water and grind 
and add some of the radioactive substance 
to be tested. Shake the mixture thoroughly; 
then uncork it and lay the screen over the 

HOW TO MAKE AN ELECTROSCOPE TO TEST FOR RADIATION 

This is the completed device for 
testing a radioactive substance, 
which is put in the tray under 
the foil leaf and scale. A sheet 
of glass then covers the opening. 

D ECEMBE R , 191,5 
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Height adjustments to regulate 
distance between the tray and 
charged leaf are made by 
a wing nut holding the tray • 

Taking like charges, the two 
parts repel each other, and 
the foil travels up the scale. 
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The specimen tray shown above 
is made of aluminum. A spacer 
sleeve on the bolt will hold it 
d irectly under the charged leaf. 

Molten sulphur seals the hole 
around the conducting rod and 
prevents leakage to the case. 
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DETECTING THE ALPHA RAYS. These emanations from radioactive substances ionize the air and 
make it a better conductor than it would otherwise be. The charge leaks rapidly and the foil col· 
lapses, as shown at center. But a piece of paper placed over the substance, as at right, stops the 
alpha rays, the surrounding air is less ionized, leakage is less rapid, and the leaf falls more slowly. 

top of the bottle with the sulphide side down. 
Look for the flashes with a magnifying 
glass. Your success may depend on how 
well your eyes have been "dark-adapted," 
which may mean spending about a half 
·hour in complete darkness. 

The luminous paint on watch dials is made 
of an active alpha bombarder such as meso
thorium mixed with zinc sulphide or some 
other fluorescent substance. In this mixture 
the zinc sulphide is under continuous bom
bardment for many years. 

In addition to alpha rays, radioactive sub
stances also emit beta and gamma rays. 
Beta rays are electrons with greater pene
trating power than alpha rays, but they can 
be stopped by 1 em. of aluminum. Gamma 
rays are similar to X-rays except that they 
have a shorter wave length. They are ex
tremely penetrating. 

Prof. Henri Becquerel discovered in 1896 
that beta rays emitted by uranium salts 
would expose a photographic plate in the 
dark even with a sheet of black paper be
tween the salt and the plate. As a result of 
his work in radioactivity, all three of the 
rays are called Becquerel rays. You can test 
for beta rays in the electroscope and also 
duplicate the original Becquerel experiment. 

Place your specimen in the electroscope 
and cover it with aluminum foil to stop the 
a lpha rays. You'll find that it will take con
siderably longer for the electroscope leaf to 
collapse than if the alpha rays were not 
stop_!)ed. But because the beta rays also ion
ize the air to some extent, the fall will come 
in a. shorter time than it would if no speci
men at all were present. 
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For the photographic test, place a piece of 
cut film in a holder, lay a key on top of the 
slide, and sprinkle powdered carnotite, pitch
blende, or uranium nitrate crystals over the 
key. Develop the film 48 hours later, and 
you will get a perfect shadowgraph of the 
key, like that shown on page 196. The em
anations expose the film, turning it black 
except for the part covered by the key, 
which stops them. 

Even with a substance rich in alpha, it can 
be shown that beta rays, and to a lesser ex
tent gamma rays, are the ones that darken 
the film. Flow gum arabic over a glass 
plate, sprinkle it with black uranium oxide, 
and lay the plate oxide side up when dry in 
a lighttight box. Cover half the plate with 
a sheet of 1/ 32" aluminum and place a 
photographic film on top with the emulsion 
side down, as shown on the facing page. A 
wedge of paper at the edge will keep the 
film and oxide from touching. 

Cover the box and let it remain three days 
before developing the film. You will discov
er that the alpha, beta, and gamma rays 
that have bombarded half the film have 
made it but slightly darker than the half 
from which the aluminum kept the alpha 
rays. With your homemade equipment it is 
not possible to separate gamma rays from 
beta, but this does not affect the exp~ri
ment. 

Return to your electroscope for an experi
ment to show that it is the surface area of 
the radioactive substance rather than the 
mass that emits the greater amount of alpha 
rays. Sprinkle about 80 grains of black 
uranium oxide on a 2 lh" square of card-
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board, and time a given 
leaf fall. Then fill a tiny 
paper box %II by %" 
square by 2" deep with 
about 300 grains of the 
same uranium oxide, and 
time the same fall . The 
first test, with a smaller 
mass but a larger area, 
will discharge your elec
troscope faster than the 
larger mass. The reason 
is because alpha rays 
near the bottom of the 
pile cannot penetrate the 
upper layers. 

This is not true with 
beta and gamma rays, as 
can be shown by placing 
a film holder loaded with 
fast film over two piles 
of carnotite, one about 
%II high and the other 1" 
high. When the film· is 
developed a day later, the 
smaller pile will be 

=· • 

..... 

shown to have made only a faint image 
while the large pile has produced a dense 
black area. This is because beta and gam
ma rays can penetrate the upper layers. 

What happens to your radioactive sub
stances as they emit these rays ? They 
lose electrons and atoms of helium and 
change into other substances-a process 
known as transmutation of elements. In 
nature some of these changes take billions 
of years, others only a few minutes when a 
radioactive element passes through an un
stable stage to another more stable one. In 
the atomic bomb and in other types of 
atomic fission, this process can be speeded 
up by artificial means, that is, by firing the 
nuclei of some atoms against the atoms of 
some other elements. 

You won 't be able to make an atomic 
bomb in your home lab or build a cyclotron 
in which to hasten nature's transmutation 
process, but you can perform experiments 
to show that changes in elements do occur. 

Beta rays penetrate thin aluminum and darken the 
entire film in a setup like that below, showing 
that alpha, which are stopped, have little effect. 

f • 
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Tiny fluorescent flashes are 
given off when alpha rays 
bombard zinc sulphide in 
a darkened room. It is the 
same principle as that em
ployed in treating watch 
dials with luminous paint. 

Physicists, for convenience, employ the 
term "half life" in connection with the dis
integration of radioactive elements. It is 
known that only a fixed proportion of any 
given amount of radioactive substance 
changes in a given time and that the frac
tion remains constant. Therefore less and 
less of the total of the specimen changes in 
each succeeding unit of time, and an infinite 
time is required for the entire amount to 
disintegrate. As a result, the "half life" of 
an element becomes a useful measurement 
in calculations. It means the time required 
for half the amount of the element to dis
integrate. 

Among the half-life figures arrived at for 
uranium are 4,500,000,000 years for the 
parent element and only 24.5 days for the 
next stage, known as uranium X. 

You can make a test with % oz. of 
uranium nitrate, 'showing that the parent 
uranium emits alpha rays and that uranium 
X1 emits beta rays. Uranium X 1 in reality 

That beta rays come from inside as well as from 
the surface of radioactive substances is shown by 
testing two unequal piles of carnotite on film. 
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Uranium X, can be separated by chemical 
means from uranium in uranium nitrate. It com
bines with iron perchloride to form o sludge 
when ammonium carbonate is added to o solu
tion of the two salts, and con be easily filtered. 

emits both beta and gamma, but you can
not separate them with your equipment. 
Two of the tests should be made at 24-day 
intervals the half-life period of uranium X,. 

. . : 

Test the uranium nitrate in the electro
scope for alpha rays and record the time it 
take the leaf to fall through a fairly large 
fixed division on the scale. Cover the speci
men with aluminum foil to stop alpha rays, 
recharge the electroscope, and make the 
beta-ray test, recording the time of collapse 
through the same scale division. Then place 
the crystals on top of a plate holder for 10 
hours, develop the negative, and put it aside. 

In addition to uranium, the nitrate con
tains a trace of uranium X,, which can be 
precipitated chemically and filtered out in 
combination with iron perchloride ... Dissolve 
the uranium nitrate in 2 oz. of water, add 
one or two drops of a concentrated solution 
of iron perchloride, and next pour slowly 
into the mixture a concentrated solution of 
ammonium carbonate until a yellow pre
cipitate forms and then just dissolves. There 
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Here's how to compare beta radiation of uranium Xt 
and of uranium from which the X, has been removed 
by chemical means. The film is exposed for I 0 hours. 

At left below, the purer uranium has darkened the 
film but slightly, while right, 24 days later, it 
shows disintegration and produces o dark exposure. 
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will be some traces of an orange-brown 
sludge in the bottom. This contains your 
uranium X, and should be filtered out.; the 
solution that ran through the filter paper 
contains uranium nitrate stripped of its 
uranium X,. Heat the latter gently until it 
no longer gives off a smell of ammonia, and 
then dry the precipitate. 

Test both samples in the electroscope 
without delay, and you will find the uranium 
X, emits no alpha rays and the uranium 
little or no beta. N ~xt try the two specimens 
on film, one at one end and one at the other, 
letting them expose it for 10 hours. Finally, 
24 days later, test them again for 10 hours 
on another piece of film. 

The results are shown in the photos above . 
• 

On the negative made at the start of the 
test, beta rays make a dark exposure. Only 
the uranium X, shows a dark beta exposure 
on the second of the three negatives. Then 
on the final negative, both samples show beta 
rays, the uranium having again disinte
grated sufficiently to form more uranium Xt. 
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KNIFE SHEET-
SWITCH METAL 

.. ,, ~ . 
. · ~ ... 

CELLAR DRAINAGE SYSTEM USES 
OLD AUTO WATER PUMP 

FIG. 1 SLEEVE 

GUIOE - -·n 
ROD 

LOOPS 
CONTROL 
SWITCH 

SUMP 

BALL- BEARI N G 
MOTOR 

CELLAR 
FLOOR 

AN AUTOMATIC sump pump that will keep 
a leaky basement dry can be built around a 
discarded automobile water pump. The in
take opening of the pump should be screened, 
and a standard p_ipe coupling brazed or 
welded to the outlet. Though the pump 
might be supported by the discharge pipe, 
better assurance of shaft alignment can be 
obtained if it is held securely iil place by 
other means. The ~.t -hp. motor, which must 
be a ball-bearing type capable of vertical 
mounting, is connected to the pump by an 
extension shaft and two flexible couplings. 

The toilet-tank float that controls the de
vice is guided by a short length of stove
pipe. Its rod is looped around a fixed guide 
rod and travels between two other loops 
that are linked to a knife-switch handle, 
as in Fig. 1. If the switch tends to bind on 
the break of the circuit, pry the prongs 
slightly apart. Figure 2 shows how a toggle 
switch might also be employed to provide 
the necessary action.- FRANK ZIEHR. 

COWLINGS FOR MODEL PLANES 
MADE OF POWDER-BOX LIDS 

POWDER-BOX CUT HOLE 
FOR CYLINDER 

TOPS of suitable size taken from powder 
boxes are strong and light enough for use 
as engine cowlings on model planes. As 
shown at right, a small hole is cut for the 
nose plug of a rubber-type model. The en
tire end is cut out for a gas plane, and it 
also may be necessary to cut a hole for the 
cylinder.- FREIJDY MITCHELL. 

CUT H01L, 
FOR BEARING 

BLOCK 

WATCH 
BEZE 

BLOCK METAL 
.JAR CAP 

DECEMBER, 19.~!1 

C-CLAMP PUTS 
CRYSTAL IN WATCH 

LIGHT pressure, applied as 
at left, will cup an unbreak
able watch crystal so it can 
be slipped into the bezel. Pro
tect both surfaces from 
scratching by several thick
nesses of cleansing tissue or 
paper.-S. E. MICHAELS. 

CATWALK GIVES KITTY 
A SAFE HAVEN It 

A RUNWAY leading to a 
window or balcony ~ill pro
vide your cat with a safe re
treat from dogs. At the right, 
the cat has ingress through a 
package door covered with a 
mat that is tacked only at the 
top.- ALICE SPENCER COOK. 

GUT OUT. 
TOP 
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HOOKS 

When neatness is easy, children will co-operate by not 
leaving coats, snow suits, and overshoes on the floor 
and chairs. Use I" lumber for a strong top rack and 
sides and for adequate nailing surface on the V-notch 
of the base. A plywood trough will hold the overshoes. 

Covered with wallpaper, ordinary shipping cartons 
can be made into handsome matching storage 
boxes. A single roll will cover several. Use a pre
pared wallpaper paste, and spread it on smoothly. 

: 

t.-8" --ef 
SlOE 
SOAR OS 

CRIMPED 
WIRE 

CUP 
HOOK 

I 

Coat-hanger or other 
similar wire crimped 
with pliers and hung 
across the top of a 
broom closet will do 
much to keep house· 
hold tools in order. 
For hangers, use cup 
hooks in the handles. 

TOP 90ARO 

I 
l " x 4 " )( 24" 

• 

\ 
}2" PLYWOOD 

r 
4!-f 6 11 

.L ....__ ___ L------1 

,..It -- 18 " --..ej.j 
BASE SECTIONS 

Sawed in half lengthwise and held 
in a spool, a small dear-plastic 
bar becomes a handy magnifier. It 
can be kept in the sewing basket. 

For protective caps on the points 
of manicure and other scissors in 
a purse, traveling bag, or sewing 
kit, slip on large pencil erasers. 

Sweepings will not fall out of a 
dustpan fitted with a triangular 
wood strip like that shown below. 
Screw or nail it from the bottom. 
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THE HO 
FOLDED 

CARDBOARD 
I 

To prevent a freshly painted wall 
from being marred by "wet paint" 
signs, try this trick. If a nail 
itself would mark the wall, thumb
tacks having lor.g shanks would do. 

MUFFIN TIN 

When several sizes of screws, 
nails, bolts, and the like are 
needed on a job, time is saved 
by having them sorted at hand 
in the small cups of a muffin tin. 

HAPE 
DOORKNOB ..... 

locking a hose tap by removing 
the hand le is common. If you lose 
or mislay it, don't mar the shaft 
with pliers or a pipe wrench. Try 
a doorknob, which will often fit. 

Two coats of automobile wax applied to both sides 
of a snow shovel and rubbed to a shine require an 
ounce of effort that will save pounds of energy 
next time it snows. If the shovel is rusty, rub it 
down with steel wool and enamel-it before waxing. 

Canvases or signs to be painted can be held on a 
stepladder just as on an easel. Two nails driven 
in the ladder at the proper height will support 
the work. The steps can hold paints and brushes. 

0 0 
/1111&--F-
--J.,I.;., 
C..'- · -
,_~· · ~"--. 
"-'~· -

-.. ... -. 
\ 

' I 
I ... __ , 

·- , -, 
' ' • I , ,. ____ , 

Empty returnable bottles that clutter the kitchen 
floor can be stacked neatly in a simple wooden 
rack until it is convenient to return them. A 
memo on the side lists the types and the stores. 
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THIS TRICK LAYS AN EGG, but not in one 
sense. You take the egg and more like it 
from the mouth of an assistant! Pat his 
head with your right hand and remove the 
egg with your left. Walk to his other side, 
pat with the left hand, and remove a second 
egg with the right. Repeat four or five 
times, a lternating between sides. 

Your stooge already has one egg in his 
mouth, preferably hard-boiled, and you palm 
the others from a pocket. He exposes his 
egg as you pat and put your hand to his 
mouth, and then draws it back as you pro
duce the palmed egg. The last egg is, of 
course, the one he really bad in his mouth. 

MAGIC WITH A ROPE RING can be per
formed with or without anything up your 
sleeve. Have a cord tied firmly around your 
wrists and another tied in a loop that you 
propose to work into the position shown 
below. Pull the loop up over your wrist 
through the encircling cord, and then pull it 
down over your hand outside the cord. 
With a duplicate ring up your sleeve, you 
can work the trick faster. 

MATCHES DEFY GRAVITY if given a little 
help. Pull the drawer of a penny match box 
part way out to show it is full. Then turn 
the box upside down and pull the drawer 
completely out. The matches stay in! But 
with a magic word, and pressure on the 
ends of the box, they all fall---::-including 
part of one that was wedged crosswise in 
the drawer to hold them in! 

NAMING THE CARDS with a dinner knife 
thrust a t random in the deck is a real 
puzzler, but it is an extremely simple stunt. 
You can never miss telling the card im
mediately above the knife if the blade is 
bright and you pull it over to the index 
corner of the card, which is always the 
left-hand corner toward you when the deck 
is face down. Be sure to tilt the handle of 
the knife slightly downward so you can 
catch a reflection of the index corner in the 
bright blade of the knife. 

• 



Craftsmen at War 
Goldbergian drilling contraption was, with
out question, a high point in handicraft, 
every serviceman at almost any time be
tween induction and demobilization was 
likely to see one of his buddies busy on a 
spare-time hobby. 

On the first day at training camp in 
California our drill corporal spent the 10-
minute breaks carving an intricate pattern 
on the 40" rod he carried to measure the dis
tance between rookies as they stumbled 
through close-order drill. On our last day 
at the Fort Dix separation center, the 
lanky private who led us through processing 
for discharge laced away at a leather bill
fold while marching us from one building to 
another. He was still lacing when our group 
left the post as civilians. 

During the four years that elapsed be
tween the California baton and the Fort 
Dix billfold we saw hundreds of service
men scattered over islands in the Pacific 
whittling, pounding, grinding, fabricating, 
or decorating gadgets of one sort or an
other. Indirectly, we know that similar 
projects by the tens of thousands were un
der way in other theaters of war where 
Americans were stationed. 

On the Pacific islands, where, at best, the 
civilian population is composed of a hand
ful of natives, hobbies were a necessity to 
.prevent the men from becoming completely 
.. ~'~ happy." . . 
.. ' ~hen, too, there was qmte a httle money 
to be made. Sea-shell salesmen on the Cen
tral Pacific atolls weren't quite as numerous 
as shoeshine boys in the centers of civiliza
tion, but they were every bit as persistent. 
Their stock in trade consisted of necklaces, 
brooches, and bracelets made of colorful 
shells gathered from the reef which rimmed 
the atoll, their place of business was the 
eye-searing white coral airstrip, and their 
customers were the transient men and of
ficers whose planes landed to refuel. 

Shellwork was common to all the Pacific 
islands. Other types of handicraft to be 
found generally were determined by the 
topography and war history of the island. 

For example, on islands where we met no 
land-based opposition the Americans were 
forced to fall back on the ever-present 
shells, woodworking, or on military equip
ment. (We hope Quartermaster and Sup
ply never discover how much!) 

But if the island originally was a Japa
nese air base and our invading troops. and 
late-landing garrison forces found an air
strip littered with wrecked Zekes and 
Betties, it was a sure thing tha t within a 
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few weeks one half of the wrists on the 
island, GI and native alike, would be 
adorned with a watch band or bracelet of 
aluminum. 

An indication of the speed with which 
Japanese planes were converted into souve
nirs came from Admiral William F . (Bull) 
Halsey, who was on the bridge of his car
rier flagship when a Kamikaze pilot joined 
his ancestors on the flight deck. The ad
miral remarked plaintively that before he 
could make his way from the bridge to the 
wreckage on the deck, half of the enemy 
plane already was in the process of being 
drilled, cut, or polished into trinkets by 
souvenir-hungry sailors. 

In the Pacific there was little use in 
learning weaving, for the natives already 
had something of a monopoly on grass 
mats, rugs, skirts, and fans. During the 
early days of an occupation a cigarette or 
two would be sufficient barter for a finely 
woven sleeping mat. A week later the 
standard native price would be a T-shirt 
or a towel, and after a month- by then the 
natives owned all the towels and most of 
the underclothes on the island- the rate 
was "fi' dollah." 

Intricate work of many varieties was pro
duced in the rear areas, such as the Ha
waiian Islands, where the USO, Red Cross, 
and similar outfits operated shops with 
equipment comparable to that found on 
large military posts on the mainland. And 
sailors aboard the larger ships, Seabees, 
and Army engineers were able to take occa
sional advantage of the excellent tools and 
equipment available to them. But the men 
"out forward," the garrison and station 
complements on islands with weird names, 
were forced to stave off "Section Eights" 
by their own efforts. . 

Everywhere, the American servicemen 
adapted themselves admirably to their sur
roundings. That no longer amazes us, for 
not so long ago we met a T/ 5 who had been 
on most of the Pacific islands and still 
hadn't missed shaving with his precious 
electric razor. He reported that a half
million dollar radar or searchlight power 
plant always could be pulled down to 110 
volts. 

Now that the atomic bomb-with the help 
of several million servicemen of the Allied 
nations- has ended the war, we expect on 
our next Pacific trip to find some ingenious 
soldier or sailor who has carved the Lord's 
Prayer on the head of an atom. And prob
ably a plug for his home state on the other 
side of the little rascal, too! 
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Natural Gas 

How we faced disaster for lack of rubber 
is now an old story. But not too many 
people know the part played by gas chem-

\ists. They found how to chip four atoms of 
hydrogen off butane ( C4H1o) to make buta
diene ( C4Ho), source of most of our syn
thetic rubber. 

Aviation would never have reached its 
present high level of achievement without 
the aid of natural gas. High-octane gaso
lines have revolutionized design of aircraft 
engines - permitting greater power and 
added range. But these high-octane fuels 
would not have been possible without "natu-· 
ral gasoline"- the blending stock squeezed 
from natural gas. 

Natural gas has provided dozens of short 
cuts for industry, which has meant higher 
production schedules. For example: in heat
treating metals, oxygen in the air always 
Jeaves a scale which must be laboriously 
cleaned away. Then an engineer had a 
bright idea. Why not he reasoned, heat
treat in a "tailored" atmosphere- an atmos
phere containing no oxygen? Then there 
would be no scale formation. Metals would 
come from heat-treating furnaces bright 
and shiny. Natural gas furnished the de
sired "tailored" atmosphere. This procedure 
is invaluable in making razor blades, bed
springs, and other metal items. 

·Natural gas is a source of ether in tank
car lots ether used chiefly as a commercial 
solvent. It is also the source of that bril
liantly promising new anesthetic, cyclo
propane. This gas has all of ether's virtues 
and few of its drawbacks. It is almost odor
less, and produces no nausea. Patients 
emerge from cyclopropane anesthesia in a 
few minutes with no bad aftereffects. 

Natural gas as a source ~f motor fuel 
holds brilliant promise. We have more natu
ral gas left than we have petroleum. When 
our petroleum is gone, chemists feel that we 
shall turn to natural gas, rather than to 
coal, as a source of gasoline. Cost enters 
here- gasoline from natural gas costing 
about half what it would cost if made from 
coal. The best estimates indicate that gaso
line from natural gas would cost as little as 
nine cents a gallon. Even today, liquefied 
natural gases are used as fuel in 25,000 
U. S. trucks, tractors, and busses. 

Research men now feel that we are barely 
entering the chemical wonderland of natural 
gas. Its cheapness and ease of handling 
prompt one talented engineer to regard it 
as "the most desirable chemical raw ma
terial the world has yet seen." 
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Enormous new industries will be built 
around natural gas. It isn't necessary that 
all this activity be centralized in gas
producing areas. Plans are under way to 
liquefy natural gas and haul it by barge to 
various points in the country. Gas, for ex
ample, might be liquefied in Texas and 
hauled along the Gulf Coast and up the 
Mississippi to St. Louis. It wouldn't be 
necessary to keep this gas under pressure. 
A certain amo~t would boil off- just about 
enough to provide fuel for the tug pulling 
the barges. 

One proponent of this idea has a second
ary idea with engaging possibilities. He 
proposes to utilize the cold generated when 
liquid gas passes into vapor. He would use 
this to liquefy air! He would sell ste~l 
bottles of liquid air to homes and restau
rants for air conditioning! A nozzle fitted 
to the bottle would permit the liquid air to 
pass into vapor and escape in a room
providing a cooling stream of fresh air. 

By good fortune, the U. S. is blessed with 
an almost inexhaustible supply of natural 
gas. There is a visible reserve of 100 trillion 
cubic feet and a likely reserve equally as 
large. Since we are currently using gas at 
the rate of three trillion cubic feet a year, 
this gives us a supply which will last more 
than 60 years. There is little chance that a 
new chemical industry, no matter how large, 
could make more than a slight dent in this 
giant reserve. A single gusher well would 
produce enough methane to make all the 
wood alcohol we need- and this is one of the 
most vital and widely used of all solvents. 

Further tightening of conservation laws 
should stretch our gas reserve even further. 
As late as 1936 we were wasting more gas· 
than we were using. After gas forced 
petroleum to the surface, drillers simply 
burned it at the well head. Flares burning 
on a thousand wells made a tragic and 
memorable sight for anyone who flew over 
Texas or Oklahoma at night. 

Other waste resulted in plants which ex
tracted natural gasoline from natural gas. 
They simply squeezed out the wanted gaso
line and liberated billions of cubic feet of 
dry gas into the air. 

This almost criminal waste now has been 
largely stopped. Belatedly, we have awak
ened to the tremendous wealth locked up in 
the hydrocarbon molecule. The chemist has 
prodded us into realizing what we have 
here: a limitless source of new industcy, 

• new jobs, and new products which can revo-
lutionize everyday life. 
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DDT • 1n 
Ships 

Paint 
from 

May Protect 
Barnacles 

A :'\EW use for the insecticide DDT is sug
gested by experiments conducted at Oregon 
State College. Wooden panels coated with a 
paint containing DDT remained free f rom 
barnacles after six months' submersion in 
sea water, while panels treated with ordi
nary antifouling paint were heavily coYered 
after only three months of exposure. 

Since DDT is not soluble in water, it is 
believed that paint containing the insecti
cide may retain its barnacle-resisting prop
erties for long periods of time. Such a paint 
would be valuable not only for protecting 
the bottoms of ships but also for guarding 
marine structures. Studies are being con
tinued to determine the efficiency of DDT 
as an antifouling agent for marine animal 
forms other than barnacles, and as a con
trol for wood-boring marine mollusks. 

That Push-Button Convertible Top 
OrR apologies to Motor State Products 

Company, of Ypsilanti and Detroit, Mich., 
for omitting to credit them with the de
velopment and designs of the push-button 
convertible automobile top illustrated on 
page 144 of the September issue. 
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,.,. in<lir•·•·t in tht' salt! sllll'k. honcls. or otht·r ,.,.,·nlilit·s than a s so 
,lalt•ol ~~~- hitu. 

(Sig-nctl) Gotlrr~y ll allllllcllltl. l: tl~illl· •:< ~la na;;l· t· . 
:--w .. t·n to and suhs<·riht'tl b~fon· lilt' thi ~ :!Uti• d .. y .. r :-:,·t•tc•uJIH·r . 

l!i~ .i . Est ill'!' Eyl. X ntary l' uhlit·. 1\in;;,: l'ont.IY. ].;i t•;;~ I '<J. 
t·h,rk's Xo. lill. ll<•:cistry X n. ifJ·E·II. )it·ll· Y otk t..'mun:v t 'lc ·J k' s 
Xt•. lOH. Jteg-i st t·y Xo. 6:!-E -6. (l::lcal) :'\Iy L'ul!lll li.;,:i<•n t•x pi r~s 
:'l l an·h :.10, J:lHi. 
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FLEXIBLE 
o M 

GOOSENECK --£: 

BRA'ZE 

C-CLAMP---

Bench Shield Made of Safety Glass 
AUTOMOBILE ventilator panes of safety 

glass, obtainable at car wrecking yards, will 
increase the safety factor in grinding and 
polishing operations in the shop. If possible, 
obtain one with a chromium or other metal 
frame and mount it as shown above. Moved 

• 
about on its flexible support, the shield can 
be placed between the operator and a grind
ing wheel or similar tool to protect the face 
from fl~ring sparks.-CARROLL MOON. 

Mucilage Dispenser Used as Marker 
FOR marking packages or lettering signs, 

fill a mucilage dispenser with ink and apply 
as you would the mucilage. Pressing too 
heavily on the tip may cause the ink to flow 
too fast. If lighter pressure doesn't help, 
add one part of mucilage to four parts of 
ink. This will thicken the mixture and cause 
it to flow slowly.- FRANK SHORE. 

.. 
• .. ··' FILL BOTTLIO 
·- . :' WITH INK 

.. 
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America ·s First Industry 
on the same ship that was bringing Sir 
Francis Wyatt to Virginia as Governor. 

Their plan was to build a glass furnace 
suitable to the needs of the Italians on their 
arrival at Jamestown. But a deadly plague 
was raging in Virginia. Norton came down 
with it and died. George Sandys carried on. 
But although he was a man of great energy, 
it was not until 1622, two years after they 
sailed from England, that the Italians began 
to manufacture their glass, and then not in a 
new furnace. They started with the furnace 
that Jo~n Smith had built in 1608, the 
furnace Jesse Dimmick was to find three 
centuries later. 

The glass beads were similar to, but 
should not be confused with, wampum, or 
roenoke, as the cockleshell beads of the 
Virginia Indian tribes were called. In New 
York State, this form of money, made of 
periwinkle shells, was used almost exclusive
ly at the time. There it was called seawan 
or zeewand by the Dutch settlers, who soon 
discovered that good imitations could be 
made of bone and proceeded to fleece the 
Indians with spurious beads. Thus, to 
residents of New Amsterdam falls the dis
tinction of being the first counterfeiters in 
North America. 

There is plenty of proof that the oval 
( Normandy type) furnace discovered by 
Dimmick was that used by John Smith's 
Poles and later by the Italians. In uncover
ing the heating chamber, Dimmick dug up 
a piece of bottle glass in which were numer
ous brown specks of iron. The local sand 
contained iron that would not melt at the 
relatively low temperature needed for mak
ing bottle glass. While this sand was 
adapted to bottle making, it was not at all 
suitable for the high-quality products of 
the Italians. For the most part, their sand 
came from Cape Henry and was entirely 
free of the offending iron content. With it 
they made beads of seven gemlike colors. 

In a pile of dirt close to the furnace, part 
of a drinking glass was uncovered. Crystal 
clear, it is as thin as paper. None but the 
skilled Italians could have made an object 
of such fragile beauty, still lustrous after 
300 years' burial. Also near the furnace was 
discovered a mound of scintillating glass 
particles matching the beads in color. 

The fact that no beads have been found 
near the site is accounted for by the fact 
that, according to the Italians' contract, all 
the beads, whether perfect or imperfect, 
were to be turned over to the company. 
They were money, and their output was 
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(Conti nued f?·om page 104) 

definitely limited to prevent depreciation of 
their value. George Sandys enforced this 
rule to the letter. Moreover, the beads were 
not only money but jewelry, and highly 
prized by the Indians. It is a matter of 
history that many of the most beautiful 
found their way into the collection of King 
Powhatan, known as "the King's Treasure." 

They are of such archaeological value 
that when, in 1930, rumor persisted that, in 
a village 60 miles from Jamestown, the 
residents had found a "vast treasure of 
ancient beads made by the Italians," Gover
nor John G. Pollard ordered an investiga
tion. The investigators returned with a 
string of about 50 beads belonging to an 
early period, but no information about their 
source. The Governor consulted an Indian 
chief who was a descendant of Powhatan 
and well versed in early American history 
and Indian lore. From him it was learned 
that the Indians who originally owned the 
land had left the site of the village in 1660, 
and that, eight years later, white people 
had settled there. It was the chief's opinion 
that the beads had been made by the Italians 
and had possibly been part of the "King's 
Treasure" that might have been buried for 
safekeeping. But they couldn't find the 
source of the beads, and the Governor pre
sented the string to the Indian chief. Then 
the incident was forgotten. 

In 1940, seven years after Dimmick dis
covered the furnace, a friend of the chief, 
now dead, visited his widow, and she showed 
him the necklace. She could tell him nothing 
about the King's Treasure or where the 
beads had been found, but she willingly 
sold him the necklace. From two clues the 
technique used in making the beads and 
the date the Indians had left the region 
where they were found- the visitor located 
the village and learned the story of the 
beads. 

In 1668, when the white people laid out 
the village, they graded the steep river 
bank, spreading the excavated earth over 
an adjoining field. Thus they distributed 
pa.rt of the King's Treasure over a consider
able area. Centuries later, a Negro farmer's 
plowshare turned up a shower of small 
objects whose color and brilliance made 
him gasp. He had uncovered the long-for
gotten burial place of the King's Treasure. 

Today the treasure is being reassembled. 
Local residents are co-operating to get it 
stee:-ed into a museum where the public 
can see how beautiful American money 
could be three centuries ago. 
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Helping you 
sleep better 

It may seem a bit un-
usual ••• 
• • • that an electrical 
manufacturing com

pany serving so many needs of a 
wide-awake, workaday world 
should be interested in helping 
you sleep. But with General Elec
tric it's a fact. 

Air conditioning units that 
make every night in the year "a 
good night to sleep" -automatic 
home heating systems-silent 
fans-quieter streetcars and buses 
-heating pads-and feather
weight electric blankets for zero 
nights ... 

These are only a few of the 
many aids to better sleep devel
oped by General Electric engi
neers and research scientists. 
General Electric Company~ Sche
nectady~ N. Y. 

• 

She likes to sleep "snug as a bug in a rug" on zero nights. Her 
husband is a ruggeder sort. But a feather-weight G-E automatic 
blanket for each is perfect-to keep beds at any degree ef warmth, 

• 
. despite temperature changes. G-E automatic blankets are made 

according to the same principle that keeps high-altitude fiying 1uits 
•'electrically warm" even at 60° F. below zero. 

, ... • ...... _ 

Taking the clatter out of trolleys. Lucky 
indeed are folks sleeping along the routes 
of G-E powered electric trolley coaches. 
For these hush-hush vehicles barely 
whisper when they pass-even at full 
speed. The electric trolley coach is q ubter 
by actual noise-meter test. 

DECEMBER, 1945 

Taking the buu out of fans means taking the buzz out of the blades. 
For a lot of fan noise, like airplane noise, comes from the whirring 
blades. The result of G. E. 's designing and testing innumerable 
fan blades is the unique "Vortalex" type. You can hardly hear it! 

More Goods for More People at Less Cost 

GENERAL ELECTRIC 
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FILES 

• 

ALUMINUM "Type A"-Special 
cut to help file clear itself of 
soft filings. 

STAINLESS STEEL- Extra-touc;~h 
sin9le-cut file for smooth-filing 
sta.nless steel. 

LONG ANGLE LA THE - Self
clearing file for finishing work 
revolving in lathe. 

BRASS - ort upcut, very fine 
long-anc;~le overcut to break up 
filings. 

LEAD FLOAT- Coarse short
angle teeth for "floating" 
(smoothing) lead, babbitt, etc. 

INDUSTRY is dem·anding "The right file for the 
job, and Nicholson is the manufacturer that 
can provide it. 3000 kinds, cuts and sizes in 
Nicholson and Black Diamond brands. Our 
handbook "FILE FILOSOPHY" tells about 
many of them; also how to use and take 
care of files. FREE to production heads, shop 
foremen, die, model and pattern makers. 
At hardware and mill-supply houses. 

NICHOLSON FILE CO., 19 Aeon St., PROVIDENCE 1, R. I. 
(In 0 111111da, Port Hope, Ont.) 
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Army Know-How Wins 
(Continued f'rom page 84) 

goes like this: A reconnaissance car, for 
example, limps in with a badly worn crank
shaft. Instead of laying up the car while 
you take out and regrind the shaft, you 
snatch out the entire engine, replace it with 
another, and send the car right back to 
fight. Then you rebuild the engine in an 
efficient, production··line shop with a crew of 
expertly trained men and have it ready for 
the next ailing "recon" car, which may 
come in with a cracked block. 

Yule reasoned with Harrison that any 
business in civil life that could do for fleet 
operators what Ordnance did for combat 
troops would earn itself real money by sav-

. ing vehicle time (which runs into big 
money) for its customers. They projected 
the kind of concern that could do this. 

While they were still in hospital they 
started putting their idea down on paper: 
what they'd need in equipment, spare parts, 
and personnel; what their expenses would 
be; where and how they would find their 
customers; where they could obtain their 
parts and supplies. Even on the closest 
figuring they needed something like $20,000. 

They wrote and rewrote their plan, and 
prepared it as a prospectus. The minute 
they got out of hospital they started the 
ball rolling. Physically they were just bare
ly able to get up, but mentally and spirit
ually they had unlimited "git-up-an'-git." 
"We were so wobbly," says Major Yule, 
"that half the time I was holding Harrison 
up and half the time he was supporting me.'' 

Fortunately, they knew their business so 
well, and their prospectus showed this clear
ly, that some of the people they talked to 
about orders and parts got interested and 
put up a portion of the money. In this way 

(Continued. on page 214) 

Actual Size V· Plu& 
Champion spark plugs for model gas engines give the 
~arne dependable performance as regular Champions. 
~illment sealed. Sillimanite insulator. Alloy needlePOint 
clecuodes for easy starting. One piece consuuction. 

CHAMPION 
SPARK PLUG COMPANY • TOLEDO t. OHIO 
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You ne 

SPA PLUGS 

You, too, can enjoy "smooth going" with 

more efficient, economical and dependable 

engine performance by insisting on Champion 

Spark Plugs. Wartime driving emphasized 

enormously the primary importance af spark 

plugs as a means to these ends, It has also 

demonstrated the fundamental superiorities 
' 

inherent in all Champion Spark Plugs by 

the outstanding manner in which they 

proved their ability to insure maximum 

performance and dependability in every 

engine, on land, sea and in the air, 

lMIIIO SPARK PLUG COMPANY, TOLEDO 11 OHIO 

DECEMBER, 191,5 
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Tl.• y f lt'd.JM4 fiMtt ,..,__ 

t • t•t finb tr. Own 
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Chinese doctors, so legend says, are paid to keep patients 
healthy, not just tO cure them w hen sick. In this M aterials 
Laboratory at Wright Aeronautical, scientists follow much the 
same idea- to make powerful \X' right Cyclone ai rcraft engines 
even more powerful , more economical. 

Heat, cold, salt, acids, light rays, endurance runs and utter 
destruction are used for one end: more power. Year after year, 
war or peace, research goes on. It's one more reason why 
Wright Cyclone engines continue to lead the parade of power. 
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Engineers' Pocket Size Handbook- cra mmed full of 
formulas, tables, aerodynamic data, plane designa
tions, conversion factors, international vocabulary 
maps ._Send 25¢ in U.S. coin to Wright Aeronauti~u•,.~ 
Corporation, Paterson 3, New Jersey, Dept. S.P. 

AIRCRAFT ENGINES 

CUR Tl S S ~\V R' I C H T 
rttfST I~ HIGI-Il 

• 

FACTORY FOR FACTS 

1 . X-ray eyes in lead lined room 
inspect castings for flaws. 

2. Red heat furnaces test ways to 
harden metals to add strength. 

3 . Photographs make " before-and
after" records of all tests. 

4 . Spectrograph splits light rays of 
metal samples burning in arc flame, 
gives rapid analysis of elements in 
production materials. 

5. Metallographers enlarge speci
mens 4,000 ti mes for metallurgical 
study of grai n structures. 

6 . Research projects on plastics, 
rubber, non-metallic materials. 

7 . Physical test section measures 
fa tigue, im pact, breaking poin t and 
hardness of eng ine materials. 

8. Oil and gasolin e scien ti s t s 
guarantee fuel s of specified power. 

9 . Electro chem ists develop and 
check plating methods. 

10. Acids etch cross-sections of 
metals for grain flow study. 

11 . Chem ists analyse alloys, study 
corrosion-resista nce tests. 

12. Scientific trouble-shooters aid 
• 

production, foundries, s hops, test 
cells. Research group s map out new 
development work. 
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When you install new piston rings. 

it will pay you to get Hastings rings. 

They stop oil-pumping. check cylindu 

wear, restore engine perfonnance. Ask 

your motor specialist. 

BASTINGS MANUFACTURING CO. • HASTINGS, MICHIGAN 

Haatlnqa Ltd., Toro:Dto 

ASTINGS STEEL-VENT . 

PISTON RINGS 
TOuGH ON OIL· PUMPING GENTLE ON CYLINDER WALLS 
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Give a 
CROTON AQUAMATIC 
the wonderful waterproof watch 

that winds itself! 
No man's memory is infallible- but the 
Croton Aquamatic is! It keeps on running 
day and night~ without winding ! It actu
ally winds itself. by natural motions of 
the wrist. It's more accurate, too. In a 30-
day wearing test, 3 Aquamatics proved to 
be 13.5% more accurate than the average 
of 9 other famous hand-wound watches. 

It's CERTIFIED Waterproof! 
You can leave the Aquamatic on when you 
wash your hands, bathe or swim. Hot or cold 
water can't harm it. This 17-jewel Croton is 
sturdy. It resists shocks, doe:;:n't tarnish and 
the crystal can't Lreak. Other features: 
sweep-second hand, radium dial, waterproof 
strap. This is the ideal man's gift for only 
Q49 50 I Fed. Tax 4' • • Incl. 

2H 

P. S. If not now available at :vonr dealer. write for Free 
Booklet. Croton Watch Co •• ~8 W. 48th St •• N.Y. 19 

Army Know-How Wins 

(Continned from page 210) 

they acquired approximately half their 
capital, plus two associates who knew the 
spare-parts business from valve caps up. 

The remaining half of their capital still 
had to be obtained. To the Smaller War 
Plants Corporation they brought their pro
spectus, buttressed with statements from 
the OP A, the ODT, the WMC, and several 
of their prospective customers. And they 
got the money. 

With it they promptly set up Yule In
dustries, Inc. , Automotive Engineers. Last 
June they took space in what bad been a 
garage, laid in machinery, ordered spare 
parts, tools, furniture, and equipment, 
started hiring, and went out for orders. 

A drive-yourself car company, seeing the 
profit in fast maintenance, gave the boys 
their first orders. Others quickly followed 
from Boston's traction company, the "El ;" 
from a big interurban bus corporation, and 
from the operator of a large fleet of trucks. 

Orders were a cinch on the basis of their 
idea, but parts and materials were extreme
ly hard to get. Indeed, if it had not been 
for the experience and connections of the 
firm's principals in this field, they might 
have come to grief here, as so many hopeful 
but inexperienced firms have. 

And personnel was even more of a prob
lem. Originally, the Yule-Harrison idea was 
to staff their outfit with ex-servicemen
preferably damaged ones like themselves, 
but, at any rate, men experienced in the 
Army brand of swift maintenance. These 
proved hard to get and harder still to keep 
on the kind of work the company is geared 
to do, for a great many people are looking 
for service-trained mechanics and main
tenance men. 

So the Yule outfit has gone back to an
other basic Army principle: the trainer
trainee system. Its experienced operatives 
-mostly older men- have been trained in 
the exchange-and-rebuild techniques. New 
men, regardless of previous experience, start 
as trainees. When they have mastered the 
Yule techniques they step up in grade, re
sponsibility, and pay. Results already show 
that, given time, this system will produce a 
rapidly operating, efficient shop-and a 
money-making one. 

In many respects the company bas had to 
depart from its original ideas. But, here 
again, Army training tells. One basic re
quirement of successful soldiering is adapt
ability or flexibility- the ability to master 
a situation w hi-chever way it changes. Tbese 
men have it. 

• 
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All the safety that can now be built into automotive 
lighting is you rs when you have Guide Sealed Beam 
units. They give you an even, easy-on-the-eyes pattern 
of light for all your driving needs: an upper beam , 
bright and far-reaching for country roads-a lower 
beam, glare-free and ample for city streets and meeting 
other cars. They also give you the important Guide 
safety feature of double protection-no dim-out for the 
life o f the un it, n o black·o11t if a stone or b low s hould 

crack the lens. For Sealed Beam lighting at its best, 
ask for Guide units. 

NO DIM-OUT-Your Guide Sealed Beam unit Is sealed aga inst 
dirt, dust and traffic film . It stays bril1,ht for the life of the unit 
-does not lose its efficien cy, as earlier-type beadlamps do. 

NO BLACK-OUT-Your Guide Sealed Beam unit will not fall 
In case of an accident t o the lens. The bulb within t he sealed 
u nit continues to burn with full intensity-lights the way 
safely u ntil the damaged unit can be replaced . 

LAMP DIVISION OF GENERAL MOTORS CORPORATION 

DECEMBER, 1945 215 

C.opynghred m< 'n..ll 



r 

1·,, r•lt'hratc the opcniny u/ tltc. tltw lm•!I"St mil line i n Amcrim, the Eric ll•,ilruaJ arrangetl a now /af1U1tl.l 
j unket for May 14, 1801. I uclu•ll'tt lliiWIIfl the yw:st~J tl'lw 1t«Wc the 4:t7-milc trip u1erc Pre~rident Millaf'4 
Fillmore, 111 1:£1'al1mmzba:~ u/ /d,; l'''bimt ,mtl Dmtid lVdJiltt:r, tclw i>~ 11icturcd here a,;lw dectc•l to travel. 

SAMPLE OF THE NEW AND BETTE·R 
In his hair was the snow of 69 active years-but in the 
heart and mind of Daniel W' ebster was ever-youthful 
ca~<:rncss to sample new and better things. 

So when the Erie Railroad celebrated the opcnin~t of 
the first ''long" rail line, he prescribed his own accom
modations. Other distinguished guests could ride in 
coaches if they preferred-Mr. Webster would take a 
rol·king chair on an open flatcar, so as not to miss 
anythin,:; new and exciting. 

Were he with us today, Daniel Webster would still 
find new and better things along the lines of the J:rie. 
Heavy grades that "bottlencckcd" freight movements 

ADD SECURITY 

TO VICTORY 

BUY MORE 

VICTORY BONDS 
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DIESEL 
POWER 

for a long time, have bowed down before General Mo
tors Diesel locomotives-and long strin~s of freight 
cars now move with dependable on-time regularity 
without split-up between Chicago and Jersey City. 

Here, as in the sen ice of 8 3 other major lines and 
heavy industries, this modern motive power is dramat
ically heralding new and better things to come. 

For their great power, their speed, their unmatched 
smoothness make one thing dear: Jr'he11 'tvhole li11es 
become cfJmpletely G,\f Dieselized, sched11les call be clip
ped, costs still mm·e red11ced-aml all yom· travels blessed 
t~•itb frc:sb tleU' comfort ami e11se. 
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}To doubt yoave r~ our ads be£ore 

:A:Pd sighed a..t our excuses 
'fbgt 'fe~e1 Tclpe "W"Cl.S tJ.ot P"ou.nd 

Becs.ase o£ its war uses. 

for 'feJccel W:rCZ.J?S, :Protects CLtld sea.Js, 
1.t bolds -with- just e1, ''stick': 

}& home 8J'ld -work,'Vl stores a.nd ~Lw.ts 
1t :z.l-wci.ys does the tric~ . 

- 8 R U N S W I C K, N. J. 
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A WONDERFUl HEAD 
ON ITS SHOULDERS 
Yes, sir, this is the plier with the 3-purpose 
head (plier,cutter, wrench)-and the compound 
action that gives over twice the power. It"s the 
BERNARD-and there is no other plierlike it. 

Jaws alway• parallel. 
Clcxe like a vise. Hold 
fAST. Don't slip. Won't 

Cutter on outside of 
head, convenient to 
use. 6" size cuts 8-

Open throat- just the 
thing for hand ling wire. 
Note how jaws flt snug 

mar the nut. peMy nail easily. against wire. 

Your local hardware store has BERNARD par
allel-action pliers and other BERNARD cools. 
They are ideal gifts for Christmas. 

For an interesting, illustrated catalogue of 
BERNARD pliers, nippers, cutters, pruners, 
etc., please use the coupon below. 

Wm. Schollhorn Co., New Haven 9, Conn. 
"Quality Tools Since J870" 

r r·------------... -----, 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Wm. Scbollhorn Company 
7012 Chapel Street, New Haven 9, Conn. 

Sirs: Please send me your free, illustrated 
catalogue of BERNARD hand tools. 

NAME __________________________ __ 

STREET __________________________ __ 

PLACE·----------~~~~STATE. ____ __ 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I <Zoae No. ) 

L-------------------~ 
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We CAN Harness the Atom 
(Continued from page 69) 

atoms ? The method found and used in 
atomic bombs is remarkably simple. 

When a raindrop divides, several fine 
droplets often appear at the point of divi
sion. Likewise, when a uranium nucleus 
divides, an average of two such droplets 
(neutrons) is set free. These neutrons start 
a cumulative chain reaction. The two neu
trons freed when the first nucleus is hit can 
hit two additional atoms, releasing four 
neutrons to hit four more, which free eight 
neutrons to hit eight more, and so on and on. 

Ordinary uranium, containing four times 
as many U-238 atoms as U-235 atoms, does 
not explode because atoms have certain hu
man traits. Like baseball players who have 
trouble grabbing hot grounders, uranium 
atoms do not catch many of the neutrons, 
which start out at terrific speed ( several 
thousand miles per second), until they are 
slowed down. Most of them are then caught 
by U -238 atoms, which can withstand the 
addition of a single, slow neutron. Hence, 
the chain reaction is immediately squelched. 

Five years ago, scientists estimated that 
if enough pure U-235 could be assembled, a 
single neutron would set off the greatest ex
plosion ever seen. There are always a few 
free neutrons everywhere, produced by cos
mic rays, so the problem was to get enough 
pure U-235 together suddenly at the right 
time and place. That has been done in 
atomic bombs. 

For any peacetime applications of nuclear 
energy, some scheme to slow down the re
action must be found. This can be done. 

There is a way to release energy from very 
small pieces (ounces) of U -235 at a con
trolled rate. A small chunk of U -235 is sur
rounded by water which, as you know, con:,
tains hydrogen. Neutrons are slowed down 
efficiently by hydrogen. In operation, this 
nuclear-energy "engine" would be started 
by a cosmic ray entering the uranium. These 
would pass into the water, where collisions 
with hydrogen atoms would slow them down. 
Eventually, they would bounce back into 
the uranium, and the process would be re
peated. 

Since the neutrons wo1:1ld be moving com
paratively slowly, each cycle would require 
~everal millionths of a second. This would 
give the energy released by each broken 
atom time to be conducted away from the 
uranium to the surrounding water. After 
a few neutron cycles, the water would be
come steam. There are far fewer hydrogen 
atoms per unit volume in steam than in 

(Conti.nued on page 222) 
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h potkS giant 
. b Her# reseort 

wartune a 

An "Eveready" "Mini
Max" Battery, with an 
"Eveready" Flashlight 
Battery, in the palm 
of a hand. lnsisl on 
"Eveready" blllleries. 
They're dilled lo tiS• 

sure freshness. Fresh 
hlllleries IMIIonger I 

DECEMBER} 1945 

ELECTRONIC experts have lately out
done themselves in giving us "vest 

pocket'" reception. They have made pos
sible hearing aids easily concealed in the 
palm of the hand. They have designed 
radios ·the size of a cigarette case. And 
now they give us a postwar edition of the 
amazing Handie-Talkie-famed GI send
ing and receiving set. A key to these ac-· 
complishments is "Eveready" batteries. 
One of these storerooms of power, the 
.. Eveready" "Mini-Max" battery, weighs 
only 1-Yl ounces. Yet, size for size, it is 
the most powerful "B" battery ever made. 
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NEW BALLENTINE 

SINGLE VALUE 

CAPAC I TOR MOTOR 

This miniature powerhouse heads the parade o f 

Ballentine Motors now rolling o ff the p rod uction 

lines and available fo r p ro mp t delivery. 

Like all Q U IET Ballentine Mo to rs, the Single Value 

Capacito r Motor is the result o f expert craftsman

ship at its hest -precision dynamic balance - strict 

adh~r~nc~ to dos~ tol~ranc~s. Tt is especially suitable 

for built-in a pplications, as it has no switches-no 

brushes. ld~al for projectors, fa ns, a nd similar applica

tio ns wh~re hi!lh heat losses are not desirable. 

Other Q UIET Ballen tine Moto rs from 1/1000 to 

l / 8 H.P. will soon be available. 

S PECIFICATIONS 
Si ngl e value capacitor motor. D iameter Sl/2", Length 
Sl/2". Double or single shalt extension. 2 pole-1 /20 h .p . 
3400 RPM, 4 pole-1 !25 h.p . 1700 RPM . Strap type mount
Ing. Cool running, 50~ efficiency. Motor parts-rotor 
and stator available ior built-in appl i cat ions. 

RUSSELL ELECTRIC COMPANY 
3 5 8 WES T H U R 0 N ST R EE T , C H I C A C 0 11 , I L Ll N 0 IS 

LENTINE MOTORS 
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AN LATHE IN YOUR WORKSHOP • • • 

'A world of almost limitless opportunities 
for pleasure and profit opens up for you 
when you own an Atlas lathe. 

Hundreds of useful things of metal, 
wood, or plastic can be made for your 
home- and home equipment repaired. 
Valuable tools can be made to add to your 
shop facilities. And if you have the time 
and interest you can make special tools
as does S. G. Williams, above- for profit
able sale. 

Whatever project you undertake, an 
Atlas will help you make the most of 

.... . . -·· lAtHES 

4 TDOI. TI.AM 

• 

DECEMBER, 1945 

your mechanical skill. It gives you the pre
cision needed for delicate operations
the strength required for heavy cuts. It 
gives you a wide selection of speeds and 
feeds- and complete versatility in all the 
fundamental lathe machining operations. 
Yet it will come to you- at an exception
ally low price. 

.. . ~ 

-· • • 

SEND FOR FREE CATALOG 
H ave you SN.·n this n ew <l·i page Arias 
caralo~ ? Sl'nJ fo r your co p y roday. AnJ 
h e su re ro ask your distributo r 10 show 
you the Arias ·t Tool Team in a crion 
before you bu y n t'w shop equipment . 
Atlas Press Co mpany, 1255 N . Pirchl'r 
S t. , K a la m azoo I .~ D , M ichigan . 
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HOW TO G TH MOST 
OUT 0 BETTER FU L 
Don't expect to fill your tank with the new, 
higher-octane gas and get top-grade perform· 
ance from spark plugs you may have switched to 
during the war. Now that you're getting far 
better fuel - and have returned to normal driv
ing, you need to consult your service station 
about changing to AC plugs that run cooler than 
those you may have used with wartime fuels. 

The correct type of plug is necessary to avoid 
hard starting-loss of power-waste of gas
cracked insulators-rapid electrode wear exces
sive oxide coating-misfiring under heavy loads. 

The AC Heat Range, and today's wider heat 
range per plug, enable you to fit spark plugs 
exacdy to engine operating conditions. That's 
why AC's were standard equipment on 2 of 
every 4 new cars and trucks- why your AC 
service station can help you to get the utmost 
reliability in spark plug performance. Have your 
plugs checked today. Be sure you have the type 
that will give you the best in performance. 

AC SPARK PLUG DIVISION • GENERAL MOTORS CORPORATION 

CLEAN PLUGS SAVE 
UP TO ONE GALLON 
OF GAS IN TEN 

• 

LIT'S FINISH THE JOB- BUY VICTORY BONDS 
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We CAN Harness the Atom 
(Continued from page 218) 

water, so at this stage the slowing-down 
process would become less efficient. Hence, 
the neutrons would escape and the reaction 
would die down until more water was added. 
Such an arrangement would give us a self
regulating source of energy from U-235, 
which is exactly what we need to utilize 
nuclear power productively. 

U-235 has been produced in two different 
ways at Oak Ridge, Tenn., but the rate of 
production is probably not great, and a new 
element, plutonium, has been synthesized 
from U-238 for the bombs. Plutonium has 
been produced in reasonable amounts at the 
Hanford Engineering Works, near Pasco, 
Wash., by using some of the neutrons re
leased from chain-reacting U-235 atoms in 
rods of pure uranium metal. The massive 
assembly for doing this is called a uranium
graphite pile. The graphite slows down the 
neutrons escaping from the U -235 in the 
rods. Some of the neutrons then combine 
with U -238 atoms to create atoms of pluto
nium, while other neutrons hit nuclei of 
U -235 atoms to continue the process . 

Water enough to supply a fair-sized city 
circulates through the piles at Hanford to 
cool them, and the heat carried off from such 
piles could undoubtedly be used to heat cities 
or drive engines. These piles emit deadly 
radiations in large quantities, however, so 
means of shielding human beings from them 
must be supplied. A sandwich of lead, par
affin, and cadmium surrounding the pile 
should do this trick . Radioactive gases pro
duced in the piles must also be disposed of. 

No utility can economically replace its 
coal furnaces by nuclear piles, even if these 
hazards are overcome, however, until two 
further developments have taken place. A 
cheap method of increasing the concentra
tion of U -235 in the uranium rods that go 
into the pile is needed, and a cheap and easy 
way must be found for removing the frag
ments of broken atoms from the rods. 

Unless some method is found to bring 
about controlled chain reactions in some 
abundant common element, we are likely to 
remain dependent on atoms of very heavy 
elements for nuclear power. If lighter atoms 
can be used, nuclear energy will indeed be
come the Aladdin's lamp for all humanity. 
The world's uranium resources are estimated 
to be ·about as great as its supply of copper. 
Mobile engines, running on pure U-235 or 
plutonium, and stationary piles, functioning 
with enriched uranium, may not become 
commonplace tomorrow or the day after
but who can tell ? 
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This new Ford car-110 big 
and smartly styled-offers 
more new developments 
than most pre-war yearly 
models ••• New multi-leaf 
springs give you a ride 
that's smooth and level ••• 
Drakes, too, offer major new 
advancements. They're 
oversize, sell-centering hy
draulics Cor quick, quiet 
s lops ••• There's stepped
up power-and new thrift in 
gas and oil • • • Inside, n ew 
lU-'\.'Ury awaits you. Colorful 
fabrics and ~m in pleasing 
l wo-tone combinations ••• 
Choose from t .wo great en
gines. The V -8,nowincreased 
from 90 to 100 horsepower; 
the 90 horsepowe r Six ••• Ask 
your Dealer about the smart
est Ford cars ever built. 

FORD MOTOR COMPANY 

TUNE IN ... TIEFIIISUI •• ,CIS. TIII .. IL 
10-10:31 P.l., LU. Tl£ Fill SIIIAY OS 
lNG HOII. UC, So IIJS. 1-1 P.l., ls.T. 

THERE'S A 
• 

YOUR FUTURE 
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• Dustleu 
• Speed Sweep 
• Speed Wash 

brushe~ 

1lWAUKII 'USTliSS 
BRUSH COMPANY 

528 N. 22nd Street • Milwaukee 3, Wisconsin 
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Who Is Yehudi? 
(Continued [rom page 95) 

override the RFCU control action at any 
time. Trainees begin their radio flying from 
ground stations and fly from a mothP.r 
plane during the advanced stage. 

The flight-testing of new experimental 
airplanes is one of the newer and more 
imaginative applications of radio piloting. 
Particularly dangerous maneuvers such as 
power spins and terminal-velocity dives, 
from which a plane might not recover, ca11 
now be carried out under radio control from 
a mother plane or ground station. 

The reason for putting a new plane 
through these maneuvers is to find out how 
it responds, or doesn't respond, and why. 
The instrument readings of a plane under 
test usually furnish most of this informa
tion. Pilots and technicians of the Air 
Technical Service Command, Bell Aircraft, 
and other commercial firms collaborated a 
few months ago in the development of 
the YP-59B Airacomet jet fighter. The test 
jet is called the "Reluctant Robot." 

A specially equipped mother plane, an
other Airacomet called the "Mystic Mis
tress," is used as a mother plane, and is 
probably the only two-seater jet fighter in 
America. It can be distinguished from any 
other YP-59B jet by the long, swordlike 
antenna protruding from the nose and by 
the extra cockpit in the cowling ahead of 
the regular pilot's cabin. A flight engineer 
or observer rides in this extra seat. Instead 
of the conventional stick box holding all the 
necessary controls, the "Mistress" has the 
miniature control stick set into the handle 
of the regular pilot's control stick. The 
function switches and their indicating lights 
are installed in an extra-large handle on 
the jet plane's throttle. 

Thus, in putting the "Reluctant Robot" 
through its paces, the mother-plane pilot 
flies both his ship and the "Robot.'' 
The instrument readings are televised, 
passed on to the transmitter in the test 
plane's nose and sent down to the ground 
or to the mother plane. Here, the observers 
can read the test plane's instruments on a 

1 
television screen as well as if they were 
flying in the "Reluctant Robot" itself. 

Wright Field pilots say that radio-con
trolled aircraft can now be used for any 
purpose piloted planes can fulfill. Although 
passengers can hardly be expected to be 
intrigued by the idea of flying in pilotless 
airliners, there are many other uses to 
which "Yehudi" can be put. In war and 
peace, he has proved himself a pretty in
telligent robot. 
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THE 

NORTHROP AERONAUTICAL INSTITUTE 
.. . 

. . 
j 

dedicated to the training and 

advancement of men for careers in aviation 

The entire aviation in
dustry recognizes the 
critical shortage of aero
nautical engineers, air

line maimenance specialists, and expert 
master mechanics. For these important 
positions you must be trained to handle 
all types of civilian aircraft. Limited 
training in specialized subjects isn't 
enough. To handle a responsible, well
paid job for civilian air lines, air bases, 
maintenance depots, and manufactur· 
ers, you must have comprehensive, up
to-the-minute training. 

To meet this need, NORTHROP 
AERONAUTICAL INSTITUTE 
has been founded. 

Here, in a completely 
new school located in 
the midst of the big 
Northrop plant, you 

·. 

DECEMBER, 191,5 

. . ;, ... . . '. 

will learn the aviation of today- and 
tomorrou:. You will be surrounded by 
history- making, intensely interesting 
research and development work- jer 
propulsion, gas-turbine aircraft engines, 
radar, and advanced airplane designs 
pioneered by Northrop. You'll be 
right on the mile-long Northrop air 
field, next to the Northrop wind tun· 
nel, the Northrop experimental labo
ratories, and the plane where the 
famous P-61 Black Widow night 
fighter was designed and built. 

The Northrop Aero
nautical Institute brings 
to aviation training com

. ·.· , .. ~ pletely new standards. 
• 

Through the courses offered, you can 
now obtain specialized education for 
positions in postwar aviation. Every 
detail of every course is fitted to the 
new aviation requirements. Yet the 

Northrop training programs are aJ. 
ready proved by the education of 
many thousands of Northrop em
ployees and Air Forces personnel. 

~· 
.· . 

Each Northrop student 
• 

gets the benefit of com-
pl~ely modern techni· 
cal information and. 

advanced educational methods as well 
as extensive equipment for practical 
shop experience. Even the specially 
designed school buildings are new. 

In this short space, it is impossible to 
tell half of the advantages of chis great 
new school in the heart of one of the 
world's great aircraft-engineering 
plants. To get all the details, just send 
in the coupon. We will be glad to mail 
you an interesting booklet with com
plete information and pictures describ
ing the school and the courses available. 

NORTHROP AERONAUTICAL INSTITUTE 
1525 E. BROADWAY 

0 Aero~tautic.l : 
EneinNr .'· 

> 
( : 
'·. 
" ' . 

HAWTHORNE, CALIFORNIA 

Please send me your free, illustrated booklet and 
information, Including starting datu and tuition rates, 
on the training courses checked. 

-----------------------AGE---NAMo:..E-

ADDRESS--------------

CITY---------ZONE~:--STATE---

Check one: Veteran 0 In Service 0 Civilian 0 PS-1 

0 AirliM Mointe
Rance SpKialist· · 

0 Airplane . lecb111tlc; 

0 Engine Mechaalc · . 
' . 

;0 ~aster .1\.vtone: 
-~ ~pd .~nerriji: · , : : · 

Mechanic ~A& E) · 
0 Home study court4 

· Airplane a.~ EnttitM 
~ ... 

MaintenanCe . ' . 
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Ingenious New 

Technical Methods 
To Help You with Your Reconversion 

Problems 

Now Anyone Can Grind Threading 
Tools! with Master Grinding Gauge! 
Until the advent of the Aero Master Grinding Gauge, 
only a skilled mechanic could grind thread-cutting tools 
to the required de~ree of accuracy. Now anyone can do 
it-in less time, wtth less waste, with even greater pre
cision! 

The cuHing tool is simply placed in slot of the Master 
Grinding Gauge, and thumb screws hold it tightly in place, 
at the prol?er angle, while being ground on any type of 
surface grtnder! The Gauge is made of hardened tool 
steel. There are no delicate or moving parts to get out of 
order. Milled slots at top and bottom provide correct 
grinding angles. A small set screw at end, eliminates any 
lateral motion. There is nothing special to learn-anyone 
can use it! 

Anyone can be 'chelped on the job" by Wrigley's Spear
mint Gum, too, once this quality product again becomes 
available. Just now, no Wrigley's Spearmint Gum is 
being made, and until conditions permit its manufacture 
in quality and quantity for everyone, we again urge you, 
please, to uRemember theW rigley's Spearmint wrapper." 
It is our pledge to you, of the finest quality and flavor in 
chewing gum-that will be back! 

You can gel complete information from: 
Aero Tool and Die Works, 4554 Broadway, Chicago 40, Ill. 
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Aero Master Grinding Gauge 

Remember this wrapper 
Z-93 
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One of the many way! radar can sen~e ut•i.ation is by enabling the pilot to "see" through Jog and darkne!!. 

R11d11,- 11 ·'Moving Ro11dm11p" lo, Flying 

Pilots can now have an accurale 
radar .. roadmap" of the earth 
below-showing landmarks and 
major details of terrain. Radar 
will make it a whole lot safer to 
fly at night or in stormy weather
as well as in broad daylight. 

This is only one of the many 
possible uses for radar. For ex
ample~ radar will ••see" icebergs or 
islands many miles away-day or 
night-and will thus enable ships 
to avoid them. It wilJ provide men 
with an amazing new • sixth sense., 
-and will be used in a great many 
ways yet to he discovered. 

>\ t_;A rezsearch and eugiuecrin:; 
played a leading role in developing 
radar ••• the same research that 
goes into all RCA products. 

And when you buy an RCA 
Victor radio or television set or 
Victrola~ made exclusively by RCA 
Victor~ you enjoy a unique pride 
of ownership. For you know, if it's 
an RCA it is one of the finest in
~truments of its kind that science 
has achieved. 

Radio Corporation of America, 
Radio City~ New York 20. Listen 
to The RCA Show, Sundays~ at 4:30 
P .. \1.~ E. T., Otlf!r the NBC NetuVJrk. 

HOW RADAR WAS BORN 

During RCA experiments at 
Sa ndy Hook in the early 
1930"~, a radio beam was sbot 
out to ~ea. J\len listening with 
earphone;: discovered that this 
heam produced a tone upon 
bitting: a e>hip tbat was coming 
into the New York harbor. 

Later on the queli'tion arose, 
.. If radar could 'bear' couldn' t 
it be made to 'see'?" So the 
viewing: e:creen-or scope
was incorporated into radar. 
Tbis ~cope is an outgrowth of 
all-electronic television tbat 
was invented and perfected 
at UCA Laboratories. 

RADIO CORPORATION o, AMERICA 
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A Tradition ... 

Since 1851, Blatz has bee n celebrated for Good 
Taste. That's why it has become a traditio nal fa vorite 
with those who appreciate the fi ner things. On a holi
day, o r any day, it's always Good Taste to serve Blatz. 

Blatt BrewiPig Co., Milwaukee, Wis. • In our 95th year 

f/ad" f!JJec~ ~1uniccelJ g;~ 

~ .. ;;,.; ~ 

• 
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''SUPERRENCHES'' 

e Awkwa 

ments pres 

slim, tope 

Forged fr 

thin enounl"l 

yet their s 

of the st 

, hard-to-reach adiust· 

nt no problem for these 
. d 11 5 h II 1awe uperrenc es • 

alloy steel, they ore 

to operate half nuts 

ength is equal to that 

gest wrenches made. 

Williams "S perrenches" are avail

able in a de range of patterns, 

with openin \...11;) from 3/16" to 3-1/8". 
Write Dep tment S-12 for free 

Tool Data eets. 

J. H. WI LIAMS & CO. 
7, NEW YORK 

• 

DROP FORGINGS AND DROP·FORGEDTOOLS 
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Shells Hunt Targets 
(Continued /Tom page 89) 

the shells used by big rifles. The Army 
sponsored that on nonrotated and low
rotated projectiles such as bombs, rockets, 
and mortar shells. 

The National Defense Research Commit
tee, within the framework of the Office of 
Scientific Research and Development, took 
over the actual supervisory task. Special 
scientific groups were set up at the Applied 
Physics Laboratory of Johns Hopkins Uni
versity at Silver Spring, Md., just outside 
of Washington, and at the National Bureau 
of Standards. In addition, scores of in
dustrial and educational institutions were 
given pieces of the project to work on. 
Every hour of the day and night, liaison was 
maintained with the Office of the Chief of 
Ordnance and the Office of the Chief Signal 
Officer of the Army, and the Bureau of 
Ordnance of the Navy. 

Three percent of all the physicists in the 
United States were employed on the project, 
in addition to scores of British physicists. 

On January 5, 1943, VT's were used in 
battle action for the first time. The cruiser 
Helena opening up on a Jap pilot, who 
thought he was out of effective AA range 
and was dallying along on a straight course, 
brought him down in flames. 

Just how American scientists managed 
to make radio sending and receiving sets 
that could be shot from guns and mortars 
remains a top-drawer secret. Only hints 
leak out in official accounts of the develop
ment of the fuse. 

It is known that the glass tubes in the 
shell fuse were mounted in rubber cups and 
then embedded in a heavy compound to pro
vide mechanical support. In fact, all the 
electrical components were firmly mounted. 
In the bomb, mortar, and rocket fuses the 
amplifier and thyratron circuits were com
pletely embedded in polymerized tung oil. 

POPULAR SCIENCE MONTHLY asked one of 
the men involved in the development of the 
fuse what the knowledge and techniques 
gained would be good for in peacetime. 

"How would you like to own," he replied, 
"a vest-pocket radio to tune in the news 
on your way to work in the morning?" 

Subscribers in the armed services 
who notify us of change of address 
are requested to give us the key 
symbols appearing on the wrapper 
in which the magazine is received. 

POPULAR SCIENCE 
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The fad that scn~n satie human beings went 
aloft in the contraption pictured abo\·e is evi
denc-e of man's ancient urge to JIJ'· Now \\·ith 
the Air :\gc here, men and women, girls and 
Loys across the country are eager to get off 

the ground. 
If you would like a taste of fl ying ... to 

test Your reflexes, to see for yourself how a . . 
plane acts in that boundary-free clement, the 
air, conside r a lesson. or a course. in the 
LI!'IK TRAINER. 

Long a standard tra ining device of the 
Air Forces and the airlines, the Link simu· 
Jates with amazing accuracy practically all 
the characteristics of a modern airplane in 
flight. In it, you learn to climb, bank, glide 

- to know the marvelous instruments which 
have done so much to make flying safe-how 
to keep on course in darkness and weather, 
how to reach an airport guided by radio and 
instruments alone. 

Soon Link training will be available to 
all. Time in the Link will prove invaluable 
pre-flight instruction. And when and if you 
fly, training in the unbelievably flight-like 
Link will gi~e you greater and safer use of 
your private plane. Link Aviation Devices, 
Inc., Binghamton, New York. Makers of Link 
Trainers, Crew Navigation Trainers and 
other devices contributing to 
the safety of flight. 

///,/ Af?/#H¥ /8 JIPK/' q/:g' sh,b 
/#/f:l ~e FLYING AGE 
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. MEET Frederick C . Menenko, 
America's No. 1 boy chemist of 

the year, who won a $100.00 award for 
his chemical research. H e says, " After 
1 0 years of chemical study, it makes me 
proud to feel that I started with a 
Gilbert Chemistry Outfit." 

There are good reasons why more 
boys have won fame and big awards 
with Gilbert Chemistry Sets than any 
other kind. They are far more than 
"toy" sets. R ange of chemicals and 
apparatus are based on real laboratory 
technique. W rite messages in invisible 
or fire ink. M ake chemical weather flag. 
Hundreds of other spectacular experi
ments in organic, inorganic and electro 
chemistry. 

$200.00 IN CASH AWARDS 
Mr. G ilbert will award prizes totaling $200.00 to 
boys doing the most impOrtant research in chem
istry in 1946. W rite for details. Gilbert Hall of 
Science, 404 Erector Square, New Haven, C onn. 

NO. 6 DOUBLE FEATURE, DOUBLE FUN LABORATORY 
B ig two-door wooden cabinet crammed with chem
icals and apparatus. Over 400 spectacular experi
ments. 

_,_.-.. , ~ !. -~ -
,· . - & - ' ,.,.._.,.--:~ . . / 

"-"'! , • -~ .,) i ;~ ., ....... _».: ' / 
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Quick, Mal Hand me the Weldwood Glue! 

When you want to fix things fast . . . re
member Weldwood Glue. It's quick to mix 
; ; ; easy to use •.• tremendously strong ... 
stain-free ... rot-proof ... and permanent. At 
hardware stores, lumber yards, chain stores. 
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WELD WOOD 
PLASTIC RESIN 

WATERPROOF GLUE 
UNITED STATES Ptvwooo CollPOllATION, New York 18, N. Y 
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~--"sand Plans -
t .Craft puv- 1 in cost. 

~'!J. gifts ~at:: .~';redat~on 
but priceless an rkiog eotbustast 
of the .,~-wo eGl frotO you! 
wbo receaves tb ks of . ~pula~. 

}lere are boO and proj~ts tD 

sbo.,.tested ~\:tioos;to sutt anY 
vatto~ colO d anY gift budget. 
hObbyiSt ao leal of bo"W to 

Solve tbe ~~f?b ads -wbo b~ve 
your rte b orderaog t= worksboP5

• 1J'sure from 
gifts of eD~ loo't forret tO 
this page. ' ft for yoursel ! 
include a gt 

Modern Metho4s for Every Tool 
and Every Job! 

Six valuable boob 
of ioforma tion 
wonh knowing, to 
get speed, accuracy; 
safety and more 
satisfaction when 
working with pow· 
er toolS. Each con
tains close to ~0 
pages, over 200 il
lustrations to make 
every point dear!. 

Tiese are tile boob: 
• Getting tho Most Out of Your Lathe. 
•Getting tho Most Out of Your Drill Press; 
• Getting tho Most Out of Your Circular 

Saw & Jointer. 
•Getting tho Most Out of Your Shaper. 
•Gettlnl tho Most Out of Your Abrasive' 

Tools. 
• Gottln1 tho Most Out . of Your land Saw

and Scroll Saw. 

•Trade llark 
Bee. u. s. 
PaL <Hr. 

,.~ 

,qe lat. , .• , 
Practical 

Finishing Methods! 
Shows simple, easy meth· 
ods of getting a smart, 
''factory-like" finish on 
~mpleted projects. Author· 
atatave advace oo every prac· 
tical koowo method of ap
plying a 6ahh to wooa, 
metal, etc. UICCI by one 
of cbe J.eadioa paint ud 
vamisb muUlaawers u 
a textbook f« ua.e. force! 
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Classified Designs -
A WhoJe Book on Each Sublectl 
Tried and tested projects arranged for 
quick reference. Hundreds of plans 
and pictures show " flow to do it!" 
21 Lo11ely L4mps. Popular designs. 
19 Charming Chairs. Handsome, dur
able pieces. One Evening Projuls. 
Danc!f novelties, quickly built. G11r• 
den Furniture and N ovelties. A swell 
cbll~ion. 40 Fine Tables. The fin
est of shop projects; Furniture De· 
signs. Desks, beds, wardrobes, etc. · 
Novelties. Small items. Interesting. 
Toys, Games, Playground EquiJn!lenl •. 
Real money-makers. SmAII·Furmlure. 
Footstools, magazine racks, etc. 

A Wllole Year's S•bscrlptioa to The Delta grant ! 
Here's the popular, plan-packed bomecrahers' mag· 
uine that p.rovides a whole year's supply of fas
cinating wOOdworking plans and projects. Six big, 
exciting issues - every one a reminder of your 
thoughtfulness ! 

A p>ld-mine of ideas for more fun from wood
worlciog. Latest tips on. how to perform power tool 
operations more easily, more safelY.· Useful informa
taoo helpful in producing beautiful, praise-wonhy 
'objects. Enrything made clear by words and pictures. 

Giant Pro(ect Library! 
Ten detailed books that show what to mab 
and bow to make it! As many as 41 projectS 
Jn each .book - matetial for months of en
joyment· in a homecraft shop. Each project is 
completely iJlustrated, minutely described, so 
that construction is ea9. Wide range of proj· 
ects, such as modem fumiture~ lamps, picture 
frames, garden funriture, games, toys, novelties, 
gifts, kitchen ~ccessories, cutoutS, . and ~ny, 
many other thangs that are fun to make, f\lil 
to use. 

I 
I 
•• 
I 
'I 
I 
I 

'ubllslted by flto molrors of 
. 

ORDER 0 W f Really thrill your 
• friends who are 

home workshop fans, by giving them Delta· Craft 
Books and Plans! Check your gift list now. Ordu 
your gifts by drawing a circle around each of the. 
correct letters in the coupon below. Then mail it 
today with check, postal note, or money order. All 
material sent to you postpaid. Remember to ordu. 
Delta-Craft Boob and Plans for yourself, also! 

THE DELTA MFG. CO., 612N E. Vienna Avo., Milwaukee 1, Wis. 

En&losetl fiml ebeelt posltll note, or money order 
lor '···-··-······- in full P,llfmenl for Della-Craft pub• 
liellliotu1 lw leiters of wb•eb l bne #PI&irded b1low: 

A I M N .P 

Name..----···········------- --------
A~~ .. -.. -·-·-·-· .. ~···-·~~-.. -.. -~~·-··-.. -~·-··-'*""··-.. -... -.. ._u .. ~------~----------

I City_ ..................... ,,, _______ .... ( ........ ) Scate--·-·--·- -

I 
I 
I 
I 
I 

·---------~-----------~ 
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' for boy 
MODEL BUILDERS 

8 UNIVERSITY SCHOLARSHIPS 

588 CASH AWARDS 

36 CONVENTION TRIPS 
Here's the biggest news you've read in a long 
time. You are eligible to try for these awards 
in the TWO competitions listed below-if 
you reside in the United States and are be
tween the ages of 12 and 19 inclusive. 

1. NAPOLEONIC COACH COMPETITION- 316 
awards, including two $5,000 and two $3,000 
scholarships. In this, you build a miniature 
model Napoleonic Coach to plans we furnish you. 

2. MODEL CAR DESIGN COMPETITION- 316 
awards, including two S.f.OOO and two $2,000 
scholarships. All you do is make a solid model 
automobile cmbodrin~: your own ideas of motor
car design. 

Rules tire simple a11d fair 
In both competitions the following regula
tions will prevail. Boys 12 years old, or 
older, but not yet 16 by September 1, 1945, 
compete in the Junior Division. Boys 16 years 
old, or older, and not yet 20 on September 1, 
1945, compete in the Senior Division. All 
boys within these age limits are eligible to 
Guild Membership. There are no dues or en
trance fees of any kind. Each member shall 
receive, without charge, an official Guild 
membership card and button, and a full set of 
Guild drawings and instructions. Both com
petitions dose July 15, 1946, and are open to 
all boys within the age limits, including the 
sons of General .Motors employes. In all cases 
where the son of a General Motors employe 
qualifies for an award, duplicate award6 will 
be made. 

~--------------------, 

1 FISHER aoov cRAFTsMAN's cuifo:!U 1 
I An educational foundation sponsored by 1 
I Fisher Body Division of General Motors 1 
I General Motors Bldg., Detroit 2, Michigan I 
I Gentlemen: Please enroll me in the Fisher Body I I Craftsman's Guild for 1946, in the 1 
1 O Napoleonic Coach Competition I 
1 0 Model Car Design Competition 
I ScnJ me full instructions without charge ~ 
I N ame 1 
I AJJrcss I 
I City Zone State I 
I I I I was born on the day of 19 I 
I Name of parent or guardian I 
L--------------------~ 
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Jet Turbines 
(Contin1ted from page 18) 

namically and better suited for installation 
in high-speed aircraft. 

The Germans concentrated almost wholly 
on development of axial-flow engines-and 
came dangerously close to winning the be
hind-the-scenes battle of the aeronautical 
engineers. Ernst Heinkel, one of their most 
versatile engineers, and his firm became in
terested in jet propulsion in the late 1920's; 
research work began at the Bavarian Motor 
Works near Munich in 1934, and at the huge 
Junkers works at Dessau in 1937. Test 
flights were made with jet planes in Ger
many before Whittle's motor was tried in 
the British Gloster, although his original 
unit was run earlier on test stands. 

German plans called for the development 
of huge aircraft of the flying-wing type, 
powered by turbo-jets. Supersonic aircraft 
with ram jets, and accurately controlled, 
long-range, guided missiles, were also pro
jected. Basic research for these machines 
was largely completed by the summer of 
1945, when Allied technical experts poured 
into Germany. Their findings give point to 
the Nazis' boast in 1940 that their military
aircraft program was well in hand for six 
or even eight years to come. They had the 
men, the money, and the research facilities, 
and came disturbingly close to success. 

British engineers at the Royal Aircraft 
Establishment had also begun work on axial 
compressors and gas turbines in the 1930's, 
but it was Whittle's centrifugal-flow type 
that really sparked the production program 
in England. While the test flights were 
being made in 1941, a more advanced Whit
tle unit, the W /lA, was being run on test 
stands-and this engine became the basis of 
the first American operational units. 

A Whittle engine, built by Rolls-Royce 
and called the Weiland, powered the British 
Gloster Meteor, the twin-jet fighter that 
was used successfully to combat the V -1 
flying bombs in the summer of 1944. Mean
while, Major F. B. Halford, chief designer 
of De Havilland's aero-motor division, de
signed a more powerful turbo-jet which be
came the power plant of the De Havilland 
Vampire, Britain's speediest jet fighter, with 
a top speed of 540 miles per hour. 

Colonel Donald J. Keirn of Wright Field 
went to England in the summer of 1941 and 
returned with one of the first Whlftle W /1A 
units. General Electric then produced the 
1-A turbo-jet and greatly improved it as 
the I-16. Its top speed of 414 miles per hour 
in the Bell jet fighter was less than that of 

(Continncd on page 238) 
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('Ah did hear Paw tell 'er the spark plugs needed a good cleanin'." 

'*wl cBs 
Saturdays a:oa P.M., E.T. 

7heiiii!Nifl RittlioSJow 
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OidHtiJ'm• 
HELEN FORREST • GORDON JENKINS' 

ORCHESTRA AND CHORUS 
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HANDY CALCULATOR 

FOR THIS TIMESAVING 
WOODWORKING TOOL 

Just set the dial on the GREENLEE 
HANDY CALCULATOR . .. it quickly 
converts linear feet to board feet 
... gives slope per foot in degrees 
.. . compares hardness, weights, 
shrinkage, warping and work
ability of various woods. 

Gives bit sizes for screws . .. nail 
specifica-tions .. • tool sharpening 
tips . .• has protractor. 6 " diameter 
heavily varnished cardboard. 

This is a special offer by the 
makers of famous GREENLEE 
tools • . :auger bits, drills, 
chisels, gouges and many 
others. Send coupon wit'h JOe 
(not stamps). Greenlee Tool 
Company, Rockford, Illinois. 

: . . -

' I 
I 

GREENLEE 

• 

' . r~ . 
_, . 

GREENLEE TOOL COMPANY, 2132 COLUMBIA AVENUE 
R-OCKFORD • ILLINOIS 

0 Enclosed Is 10c. Send your "Handy Calculator" 
by return moll. 

Nvm•·----------------•---------------------
Addre''-----------------•-------~------- - ---
City _____ _ _ - ---·--------------State __ __ ___ ___ _ -· 
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. , Be.the 
utlio~it10~ . 'on accuracy; 

·n sho I A man's work is I your P• only as good as 
his measurement. You can be the "accuracy man" 
in your shop. Learn to work with genuine Ford 
"Jo-Blocks," guaranteed accurate to within 4 or 

WRITE FOR 
THUE FREE 
IOOKLnSI 

An absorbing atory 
of the search for 
precision. A new 
De Luxe Catalog 
of Ford Jo-Bloc:ka 
and AcceMOrica. 

8 millionths of an inch, plus or 
minus. For as little as $23 list 
price, you can own a fine working 
set of Jo·Blocks-keep your mikes 
and gages at millionth-inch pre
cision. There is only ONE true 
American-made Jo-Block, made 
only by-
fOlD MOTOR COMPANY 

Johansson Divisio11 
Dept. 1112, Dearborn, Michigan 

- ~ ?-. -. -? 

·~ 
' 

on 

,...._._, 
_..._, . · :.-::f(qde_ Morlt Re~tJJi,~ 1~~, 

- · ' f,., '~~~-.(""'>r"' "'oA ... .,. • 0 ~ ~ •' .. .. • . . "'"' ...... . 
~- . Y.•. "'~··: • 

Vibro-Tool complete with .... .. . 
engraving needle . . • • • • • 
Vibro-Tool plus 
complete set of attachments • • • • 

Alta cit check arM. 0 .• or sent C.O.D . 

Tools lather Carves Wood fnlfMS Glass Slices C.rdbolrd 

176 N. Wabash Ave., Chicago 1, 111. 

11111111111111111111111111111111111111 
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MERRY CHRISTMAS 
'HOBBY NEW YEAR 

~~- .... 

What's his hobby? Modelmakinc, 
·whittling, leathercraft? Is he an 
artist, photographer, draftsman? 
X-acto Knives and Knife Cheats 
make a really thrilling gift. 

HIS PLANE.S WI PRIZES-

GtvE DAD HIS OWN • • • Or else 'he'll be 
borrowing yours. Doesn't a swell guy 
like him deserve an X-8cto set of 
his own? 

HE MAKES THE WI·TH X-ACTO! 
''Most Useful Tool in Model· 
mak·er'.s. Workshop," Says: 
Br'illiant Young· Designer 

MOdel plane .fans know Martin Powell. . . 
His original designs have been written 
~p in the leading magazines. His models 
have been used for display and instruc
tion purposes by Air Youth ·of America·. 
He's won prizes with everything from 
elementary "R. 0. G.'s" to complex gas 
models. 

0 

Here you see him, working on his 
llewest design. And you notice he's 
using .an X-acto .Knife. He says he 
doesn't see how any modelmaker can 
&et along without an X-acto. He likes 
its scalpel-keen edge, the variety of 
interchangeable blade shapes. With 
X-act.o, you can get true accuracy in 
even the smallest detail. "Most useful 
tool in a modelmaker's workshop!" 
That's what this young. expert calls 
X-acto Knives. 

PARENTS PLEASE NOTE! 
As a teacher of craft 
classes for young chil
dren (aged 8 to 12), 
Mr. Powell found the 
razor blades they'd 

• 
been usi~g meant cut 
fingers and too much 

DECEMBER, 1945 

spoilage. •ex-acto Knives were the an· 
swer to that," he says. "The firm-grip 
handles permitted the children to carve 
safely, and turn out better work. That 
means a lot more fun!" 

HERE IT IS 
Tlat Hobbycrafttr'l Dr~am Gift! 

X-acto Knife Chest . . 3 X-acto Knives 
with complete assortment of extra 
blades, each neatly assigned· to its spe· 
cial slot in a handy wooden chest. $3.50 
complete. No. 83 De Luxe All-Metal 
Knife Chest with 20 extra blades, $5. 

SISTER SUSIE, TOO! Girls like to make 
things too. Paper dolls or plane 
models, earrings ot laj>el gadgets ••• 
Sis can make 'em easily wjth anX-acto. 

HINT TO WHITTLEI'S 
MOTHER: Give him the 
X-acto No. 80 Whittier's 
Set, with special assort· 
ment of blades for plain 
and fancy whittling. Send 
lOc for the new 32-page 
X -acto · Whittier's Hand· 
book, full of helpful hints 
and things to make. 

MODELS MAKE FINE GIFTS. Borrow the· 
Bright Idea of Stanley C-- of .New 
-Rochelle. He makes model planes 
with his X-acto Knife, to give to hia 
friends for Christmas. And do they 
make a h~t! Yours would too. 

KNIVES 
.TOOLS 

X-acto Knives & Knife Chests From SOc to $5.00 

Buy wlatrt you Itt tlail 1ign. At bttter llardfllan, hobby arul gift dop~ 
-or if not available write direct to 

X-acto Crescent Products Co., Inc., 440 Fourth Avenue, New York 16, N.Y. 
•R•I· U.S. Pat. 011. 

237 

II 

Copyngllted matenal 



No Grander Gifts for Model Buildersl 

CLEVELAND MODELS 
W OR LD'S finest line of a u th en tic %" built-up fiying scale 

models used by men in t h e services-the "air-istocrats" of 
model airplane construction Kits-tops 1n authenticallY engi
neered, super-detailed designs. MFM ( Master Flying Mod el) 
Kits contain full siZe drawings, all p rinted-out curved wood 
parts, all cut strips. tissue. prop m at erial, insignia, wheels, 
cem ents, colored dopes, and ma ny other i tems. Get and b uild 
your favorit~ n ow. 

:J !'i" Mlt<-h<.>ll B-25 JlfF:It 
K it S F·12:) .. ... .•.• . •• 

4 0" Douglas A ·20 "HAV
(l("' .I\1 Jo':O.J K it SF- 11 5 . .. 

27 3 / 1 6" Sorth Am <>r . 
"Ml'STANG' ' JlfFM Jo> lt 3.00 
SF-91 . •..•• . ••••..... 

77 JJ;," R ot>lng B- 17 .50 3 1 '" G "~LL 
· .·Fo RTRESS ' ' MF:O.I K it 12 l ":f rumman " "' ·3.50 CAT ' :ll Fl\1 Kit SF-97 •• • SF· l OU ... . . .. ..•• . • 

4 fl ll4 " M artin B -26 ":It A· 
HA llDEit .. MF:\1 Kit S F · l :.!5 

4!-1:1.,." L <><-kh<"<"d ''HUD · 
r-;oN'' l\I FM K it SF-95 •• • 

2flliJ" C u r t i!OS 00 
l ' -40 MFM K it3• 
s•""· 7 7 . . .•.• .• 

a:-ta.:, ·• \\"<"stlaru1 
' 'VI'H I RLVI'J!'IJ)'' 
MFM Kit 3.SO 
SF-1(15 .. . .. . 

30:l 4 " Grumman ''A VEN'G· 4 00 
J::H .. li1FI\J Kit SF-93. . .. .. • 

27 3 .s " Fn<-k <>·Wulr 190 !IIF:\1 
Kit SF·82 ... . . .. . . .. . . . 

25 112" Be ll P -39 "AJR-3 00 
ACOBRA" Jlf FM Kit SF·76 • 

3 0 3-4"R<>puhli<-P -47

4 
OO 

' 'THUNDERBOLT'' • 
1\lFM K it SF-81 •• • 

P LAYBOY ~<>nlorCaR 
:0.1 od<>l K It r: P 

4 
SO 

5017 • h•,..:-;: • 
hdwe.) . . . . 

PLAYB OYJunlorGas 
:O.Iocll' l K it C.P 
5111J(; ' '""" hdwe.) .••. 

World's Biggest $1.00 Values in Glider and Gas 

Biggest Sl.OO Mode l in u.s.$1 00 
R4 ' ' :0::.UP\"' r Condor So~rttr. • 
Soar~ l o r hour~. Kit E·511111 

Models! 

T ether " SHAR P I E" 
('la"s A. B . C. Kit G I'L- 1·00 
5023 \less hdwe. ) .... 

BLACK WIDOW Kit T · 1 55 •••••• 
1.50 

J>lp<-r Cu h 1 SO 
J<lt T-11·1. . • 

Other 36" " T" Kits are " Ligh t 
ning P-38" . Kit T-85: "Mus 
tang" . Kit T-91; "Spitfire" , K it 
T-73; "WHIRL'\\TND " . Kit T-
105: Hawker "TYPHOON", Kit 
T-99. Each Kit $1.50. 

SEE YOUR DEALER FIRST. 
J f ordering dirt·c.·t. :utc.J :.!Oc 
extra for pa<-k l n~·PO,..l ll~t'. 

CATALOG 5 
CCJrcula r frl'E') C 

CLEVELAND MODEL & SUPPLY CO. 
*4508E116 Lorain Ave., Cleveland 2, Ohio, U.S. A.* 
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Jet Turbines 
( Continued [ rom page 234) 

the P-47 and P-51 with boosted reciprocat· 
ing engines. It was essential that the Allie~ 
have a fighter with a jet speed 100 miles 
per hour higher than that. So Wright Field 
asked General Electric to produce a larger 
and more powerful turbo-jet based on the 
Whittle design. At the same time Lock
heed was asked to design a suitable air
frame to take a more powerful unit. 

As a result of this high-pressure de
velopment, the XP-80A with GE I-40 turbo
jet was test-flown in June 1944. This was 
the Shooting Star, still the fastest plane in 
the air. 

The I-40 turbo-jet is the most powerful 
aircraft engine in production. With its mag
nesium compressor housing, it weighs 1,850 
pounds, compared with 828 pounds for the 
I-16, and has 14 radially arranged combus
tion chambers instead of 10. The I-40 em
bodies the "through-flow" rather than "re
verse-flow" feature of the I-16, Weiland, 
and early Whittle designs, and this permits 
a diameter only seven inches greater than 
that of the I-16. Sea-level static thrust is 
2 % times greater than that of the smaller 
engine. 

In addition to these developments of cen
trifugal-compressor-type turbo-jets, a group 
of engineers has been working for several 
years on the design and development of 
axial-flow gas turbines for jet propulsion 
and for propeller drive. The first project to 
be completed was the unit for propeller 
drive, which underwent its first test-stand 
run in the spring of 1943. In June 1945, the 
first unit was installed in the experimental 
fighter m entioned at the beginning of this 
article. This is an all-gas-turbine job, with 
a propeller turbine in the nose ( TG-100, 
newly designated XT-8) and a turbo-jet 
(I-40, or J-33) in the tail for fast take-off, 
accelerated climb, and combat booster 
power. 

The General Electric axial-flow turbo-jet 
unit (TG-180) was developed in 1943, and 
was firs t run on the test stand in April 
1944. It is the projected power plant of sev
eral experimental fighters and bombers that 
are well distributed throughout the Ameri
can aircraf t industry. Both this unit and 
the gas turbine for propeller drive should 
also be suita ble for use in long-range trans
port a ircraft. 

When Writing Advertisers Please 
Mention Popular Science Monthl) 
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America's foremost architect of small houses 

answers your questions about your post-war 
home, in a hi g new book of . . • 

·e so PLANS aND DRAWINGS Or 
HOUSES 

• 100 roR 
from choosing the site to papering walls, illustrated from 
the architect's scrapbook. 

e 10 PAGES Or DBTAD.S 
complete drawings of finishing touches 
that make a house a home. 

T HE author of Better Houses for Bud
geteers gives you an advance look at 

the postwar home in this complete book 
of low and moderately-priced houses -
traditional and modern. Read an archi
tect's advice on forthcoming designs, gad
g~ materials, insulation,., heat, bath· 
rooms, kitchens, etc. 

• 

- . I"" 
' • 

' • 

00 
~. 

PRICE 
ONLY 

• 
J' I u 

$ FIYe 
days' 
FREE 

examination 
I 

To1 fRANKLIN WAns, Inc. 1 
215 Madison Ave., New York 17, N. Y. 

Send me HOUSES FOR HOMEMAKERS. I I 
enclose $1.00 (dollar bill, check, or money I 
order) . If dissatisfied, I may return book in 5 I 
days for full refund. 

I 
Name .................. ·................................ .. .. ............ ...... I 
Address............ .. ........................ ...... .. ........... ............ I 
City ..... ............. ....... ........... : ... .... State ...................... 1 

ZONE ~• 124s.l ·-- --- -------
239 
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IHE SPHINX USED 
TO lOOK DOWN UPONz 

LHS has neYer 
turned out better pipes, nor 
more pipes, in the 50 years of LHS 
pipe-making. And yet, so great is 
the demand that dealers' stocks 
are often depleted. 
But, good news-with war's end, 
more and more LHS pipes are 
now available for our civilian 
friends. Not all models yet 
but a big selection, and all 
pre-war quality and work
manship. Your dealer has 
them. 

. 
• 

SHINOLA SHOE POliSHES 
WORK LIKE A CHARM 

ON WOODI 

• You apply them as you would any wax. They're swell 
for covering nicks or scratches-for touching up or refinish
ing furniture , old or new. Whether the furniture you want 
to polish up is cherry, maple, walnut, mahogany, or pine 
-there's a Shinola colored wax to do the job. 

If you hadn't thought about using Shinola on furniture, 
it probably hasn't occurred to you that Shinola Wax Pol
ishes are excellent for preserving linoleum •.. for finishing 
airplane and ship models, too. So when you're buying 
Shinola Shoe Polish, keep these extra uses in mind. Might 
as well get several colors to keep on hand. 

SHINOLA-10¢ 
IN ALL COLORS 

TAN (RUSSET) • BROWN 
OX-BLOOD • BLACK (In Canada it's 2 in I) 

Oil washing machines and 
other ho usehold equipment 
perio dically with Heavy Body 
3-IN-ONE Oil. Costs 
little- can save dollars 
• • tn rcpatrs. 

-

'' 3 ·IN· 0 N E '' 0 I L 
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I'VE HAD A PRE-VIEW 
IN LIONEL'S LABORATORY 
I can tell you this-there are some sensational 
surprises coming from LIONEL! New train 
realism such as you have never seen before. 
It's all "top secret" now, but the news will 
break soon! 

= 

If you want a preview of what's coming 
see the new die cast trucks and solid steel 
wheels, and the new (remote control) real 
railroad knuckle couplers on the Lionel 
Trains now at your favorite store! This is 
o·nly the beginning! (Suggest you send for 
these two free books-"Plans and Blue 
Prints" and "Candid Camera Shots of Lionel 
Trains in Action".) 

11MODEL BUILDER" MAGAZINE Sl.OO Year. Eight issues a 
year-full of exciting pictures, plans, articles, ideas, and track 
layouts. Subscribe now! Boys! You need this magazine to help 
you build mpre realistic model railroads. Send dollar to Modei 
Builder, 15 East 26th Street, New York 10, New York for 
your subscription ( 8 issues) . 

MAIL COUPON NOW FOR TWO FREE BOOKS 

DECEMBER) 1945 

The Lionel Corporation 
D ept. No: NA 
15 East 26th Street 
New York 10, New York 

l'f(ltrl~ ...................................................................... . 

Address ..... ............. ... ........... ...... ......... .. ... ....... .. ... ..... ..... ........ .. 

CitY .. ... ..... ..... .... . , .............................. . State ..... ........... ...... .... . 
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Look for them soon 

Commercial Designs 

Originally developed by 

Mallory for the Signal 

Corps, Mallory Tropical 

Dry Batteries have signifi

cant contributions .to make 

to dry battery effectiveness. 

Their military applications 

demonstrated from four to 

six times the service life of 

the batteries they replaced, 

far longer shelf life, and

practically constant voltage. 

Before long, these advan

tages will be translated into 
special commercial applica

tions of unusual interest. 

P. R . M A L LO R Y & C 0 . , I n c . 
INDIANAPOLIS 6, INDIANA 

I(~ -me 'Jtau, 9J 

MAKE 

$u/te of 

CHRISTMAS 

PICTURES 

G-E Exposure Meter 

Helps ;nm ~ct better pic
tur<·s at all times. Sturdier. 
Lighter. Xcw, improYe<l cell 
and elen)ent, and no increase 
in 7Jrir.e! Ext reuwl~· sen sit iYe. 
Always n<'<'urate. Now aYail
able at. ~·our 1lenler's. General 
Electric, Schenectady 5,11-l. Y. 

Type DW-58 
. 

Federal tax included 

GENERAL. ELECTRIC 

• Seal your home against drafts and cold. 
stop those expensive heat leaks! It 's easy 
with MORTITE. the pliable, plastic tape 
which goes on quickly, is effective immedi
ately. You need no tools to apply. Simply 
press 1\IORTITE into place around windows. $)25 
doors. baseboards. etc, You'll be surprised at 
the difTcrcnce it makes. :\IORTITE also keeps 
out dust and dirt. fills cracks. etc. Roll, about 
80 ft .• is enough for 5 windows. lllqlt" we.e of 
Gel MORTITE of hardware, palnf, depf. sforesllod.:ic• & CanGda 
and lumberyards. 

ASK FOR FREE J. W. MORTELL CO. 
MORTITE CIRCULAR 534 Burch St., Kankakee, IlL 

ELECTRICITY POR ANY JOB 
ANYWHERE 

Rcllabl~. eeoaomleal eleetrtc Nn'lee ...,.. 
Wht>re, anytime, with an Onan El~etrle 
Gcneratlnc Plant. nrlven by Onan built. 
f.cycle, II'BIIOIIne <'n~rlnea, these pOwer 
pJ&Ut8 Ufl' ttf AinJClt"·UOlt, C"UitlP8C"t dt·· 
sign and sturdy conatrurtlon. Suitable 

for all typea of •~rvlre. 
Motl~ls ran.re from 350 to 85,· 
000 watts. A.C. tYPe& from 115 
to 6tl0 voila; r.o, 60, 180 ~yrlea. 
alncl• ur thrN'·Jlhas•; 400, iiOO 
and 1!00 ryel•, alnde pbaae; 
al110 apc~lal f r•quendea. D.C. 

typ•s range from 6 to 
,.000 vults. Dual voltage 
typt•s a\':oll:.ble. Write 
fur •'HJ,.:iUe-f'rln~r uatst· 
ant·•• ,.. lllrraturl'. 
D. W. ONAN & SONS. 
1834 ROitlllSton AVe• 
nue, Minneapolis s. 
Minn. 

UNA 
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mo you know all t~ese exciting 
t'acts about the ~mous 
GILBERT HALL OF SCIENCE f 

( r',( I,.~ 
{ . 
• 

\ ' :, . . .... . . ... 
. ' I' "' ~ \ ,_ ';" .~ 

' 1 . ... ""' . . " . . . .. 

Dloyou kn~w 
'~. 

that the latest Erectors 
are super-mechanized and ~ 
all-electric? Build army "' 
training parachute jump, "\:, ... ... 
giant Ferris wheel and , ... . 
other engineering marvels 
tha t whistle and buzz 
with action. Production is 
limited until Uncle Sam 
can spare the metal. l/ 

l 

( ... ~ i. . __..... ,.. .,, .... ,.._ ... ,._., 
"l - ~ I ~) 

J ~~ 
~f ~ 

_·:) lilo you lcnow .. \ 
. ( I . _,., 

that the Gilbert Hall oC 
Science is the largest 

I ... or acientiftc exhibit of ita 
kind in the world? Visit 
it when you are in 
New York-at Fifth 
Avenue and 25th Street. 

,. .. 

So you know 
Erector Jr . 

tbat tbe. new . dges, cranes , 
builds blg. bdfl and other 

· lane n ': ode\s'? 
~1\ing acuon 'Pl }ike 
tnxa.u- { wood-
It's 'Plllde o uito bo'Plber. 

oUS 'PlosQ. ' ' 
{a'Pl • t "pin-J>8i 
You JUS ' together . parts 

"*:h -As. mo you lcnow 
'- that Gilbert American Flyer trains are the only scale r r- ~ model trains that both look and sound like real trains? 
~·r;· Hear their realistic "choo-choos" change tone and tempo 

::::::a;:~:= with every change in train speed. Watch for the latest 
JJol.--~ models-to be ready when metal is available. 

' 

~- ,_ .. -· . ~ .,.;!' ........ -

~ ----

Do yo no that Gilbert craftsmen have 
been awarded the Army-Navy "E., four 
times for high achievement in war production? 

l!loyou know 

R o ,xou know that Mr. Gilbert will award 
prizes totillli'iig $200.00 to boys doing the 
most important scientific research in 1946? 
Write for details. Gilbert Hall of Science, 
42 Erector Square, New Haven, Conn. 

Qo Y,QU kpow that when you see the words 
~ ...... i:/ "developed at the Gilbert Hall of Science" 
tSi§•,..... on a scientific outfit, you can be sure it is the 

fi.nest made? 

DECEMBER~ 1945 

Ne. 6 Wg twweer wee4en lab
.. atery ,vte • .,., 400 exciting 
• XJMrf- nta at yew tin.., tip•. 

that Gilbert Chemistry 
Sets are far more than 
"toy" sets? R ange of 
chemicals and apparatus 
are based on real 
Jaboratory technique. 
Write messages in 
invisible ink or fire ink. 
Make chemical weather 
1Jag. Hundreds of other 
spectacular experiments 
.. .. . . m orgaruc, morgaruc 
and electro chemistry. 

243 

:~ 
• 

• • 
:~ 

• • 

• 

• 

.. 
• 
' • 

• 

' 

• 

.. 

• .. 

\ 

• 



I 

'• 

' 
~. 

---

-------------------

DESTROY ENGINES! 

TO CLEAN OUT 
THE ENGINE 

lO lEEP \l 
ClE~M 

"Technicians call them Petroleum residues 
but their everyday names are just Sluage 
and Gum. No matter what you call them, 
they reduce power and shorten engine life. 
Every day, more and more, thousand!P of 
owners are protecting their precious motors 
with LOOSITE and SILOO." 

The LOOSITE-SILOO treatment is speedy, 
safe, sure and economical. It has been tested 
and proven through fifteen years of service on 
passenger cars, trucks, tractors, boats- in fact 
all types of gasoline and diesel engines. 

Ask your serviceman to show you how 
LOOSITE first cleans out the engine then SILOO 
added to fresh crankcase oil keeps it clean. 
It's the one way to be sure that sludge and 
gum are not destroying your motor. 

If you heat with oil - write for information on 
SILOO FUEL OIL TANK SOLVENT. 

PETROLEUM SOLVENTS CORPORATION 
331 Madison Avenue, New York 17, N. Y. 

-------------------

')r ards of Reeves Army 
Over 90 m• IOD y U l Sam during the war. 
w ere purchased b~ oc : n ch-resists t earing, 
It bas great rens•le stirs ~yes are fast to suo, 
Sn agging and scuffing. f . d Shrunk* · · ion Sao o rtze . • 
w ater aod persptrat ld . "ts lines. It comes to 
it tailors s~ardy, bt s ~emaod Reeves ArmY 
a wide vanery of co ors. . cal work clothes. 
T will for better, more ecooom• . 
*Residual shrinkage less than 1 o/o. 

HUNTER'S 
COMPASS 

Hunting Case, 
Watch Type, All $12.75 
Metal, Jeweled ~ 

Engineers All Metal Army 
Type Hand-Sighting 

LEVELS 
$J.50 -----------------
PUBLIC SPORT SHOPS 

13 S. 16th St., Phlla. 2, Pa. No COD's 

120 MILES PER GALLON 
Complete motor ready to mount on ordinary balloon-t ired bicycle. 
No mechanical skill required to install . No alteration of bike 
-v .. "" ,.. necessary. Easy to operate. 

• Can be pedalled by merely 
releasing elu tch. Speed 5 
to 4.0 M.P.H. Shipped pre-
paid complete with 4 CY· 
c le, 2% H.P. m otor, a ll at
tachments and heavy duty 
stand. Get comple te facts 
about this low-cost, con
venient transportatjon .. , 

Wri te today for descrip
tive Illustrated literat ure. 

Copynghted matenal 



is Back! 
Complete ELECTRIC Woodburning Outfit 
BURN BEAUTIFUL DESIGNS in WOOD 

Again available! The 
real th ing ! Finest 
quality electrically 
heated pen and a ll 
materials. Burn and 
etch deeply on wood 
in rich shades of 

brown. Achieve gorgeous effects by ap
plying colors. Sandpaper and varnish to 
a fine finish. It's fascinating fun! Dec
orate your room or home. Make good 
money selling your own handiwork. 

ONLY PEN WITH GUARANiEE 800 
WORKING HOURS Long life point and heat
ing coils. Comfortable, cool cork> grip. Standard 
4 ~,Z ft. cord and plug. 

DECORATE CORK LEATHER, ETC. TOO 
Make coasters. trays, highball jackets. Decorate 
belts, fobs, monograms. Create your own art 
pieces. 

t---ALL MATERIALS COMPLETE:--
Gua rantt>ed Electric 
Wonder Pen 
2 Plaques 6% x 4 1-2 
4 Pc Bookends 5 x 4 
3 Plaques Approx. 4 % x 4 

4 P laques Approx. 3 x 4 
2 P a int Brushes 
6 Colors Paint 
Pkg. Nails 
2 Sandpa pers 
Bottle Va rnish 

EASY TO LEARN Full instructions. Use all-pur
pose point for lining. etching, shading. 

AVAILABLE DIRECT FROM FAC
TORY NOW. AT STORES IN 

1946 
Supply limited. Use cou-

p on now. 

ONLY 

$ 

PPD. 
FOR 

OUTFIT 
COMPLETE 

IDEAL GIFT 

SEND THE COUPON 

DECEM BE RJ 1945 

4 ••••••• • ••••••••••••••••••••••••••• • ••• • ••••••••••••••• • •••••••••••• • 

• • • • • • • • • • • • • • • • • • • • • • • 

American Toy and Furniture Co . 
725 S. La Salle • Chicago 5 
Please send me complete 26 piece E lectric Wood
burning Outfit direct from factory. $3 enclosed . 

~~]1(1~ .•••••••••••••••••••••• •• •••••••••••••••••••••••••••••••••••••••••••••••••• • • • • •••••••••••••••• 

~c:l<Jl~~~!J .......................................................................................... . 

~i1:Jr .... ... .. .............. ......................... ~~1:~ ...................................... . 
($3.25 west of Rockies and 1D Canada. u. S. currency-.) 
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T'RAO£ MAAK 

B TTERIES 
make light 
of the dark 
Don't wait another moment to load your 
flashlight with Winchester batteries. Ask 
your dealer for them now. Accept no 
other. 
Remember Winchester's long-lasting 
freshness, plus bullet-fast light are your 
insurance when entering darkened rooms, 
stepping out onto blacked-out porches, or 
facing other pitfalls of the dark. 
Remember, too, that every Winchester 
(No. 1511) flashlight battery has a guar
anteed shelf life of 18 months from date 

of manufacture. Ask for 
, Winchester wherever 
\ batteries are sold. 

Winchester Repeating 
Arms Company, New 
Haven, Conn., Division 
of Olin Industries, Inc. 

LOOK FOR DATE HERE 

7NCH£ST£R 
1'"A:01 ......... 
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It's foolish to breathe rt 
when it can be avoided in thousands 
of instances by using a face-fitting 
Martindale Aluminum Mask and re
placeable gauze filter pads. 

In the home-home work shop-barn 
·· -hen house-feed mill-factory etc., 
r etc., these masks offer excellent pro

--~ ;....;...=;..;L;;. tection against over 400 dusta such as 
wood, coal, qrains, rust, paper, insect 
powders, etc. 

u- ' This type of ·filter is especially 
recommended for use with DDT 
preparations. 
In use for 10 years in thousands of 
plants. 

1 Muk and SO Refill Pada $1. OO 
aent p01tpaid on receipt of ••• 

. MAGIC CUnER 
Cuts up to 4" hole in. I!! 

~. plastics, wood and W 
?metal. Wonder tool for 
·.~amateurs and profes• 
:'sionals developed by 
·.:famous lab for awn use. 
~Send $1 ta: Dept.A-12 

.. .. ROBERTS ASSOCIATES 
~ .. "'" . ll~snlte., lew Y.t, 22 

NEW PLAN SET Plans - 10c 
FIVE New Plans for Small Colonial furniture, Jnclud· 

: Stand. Magazine Case. Magazine Stand, 
Bench id for IOe. Stanley T41ola. 2125 Elm St., 

A genuine steel pa H A BEAUTIFUL 
MOTORBOAT TON~,,~., feature lmprov .. 
ments far in vecu3i~''aht!ad of competition. 
Increases mi reduces back pressure 
and gives Savings In gasoline will 
pay for 

$17.50 
SINC;LES- FI,rf!N 'LACI Of IIGUUI MUffUI 

.. ~c'~ ., v-a.Jwe~, · · ss.oo a.r, ... ol411 ........ ...._ t7• 
:i!i oll'llle ••en Mtlellt twe Nt•lw mck "'1-.••••tlo 

D~Jers w.,,t~tl .... 
POPULAR SCIENCE 
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BARGAINS in WAR SURPLUS LENSES & PRIS S 
All Items Finely Ground and Polished but Edges Slightly Chipped 
or Other Slight Imperfections which We Guarant- Will Not 
Interfere with Their Use. Come Neatly Packed and Marked. 

YOU CAN EASILY MAKE 
Telescopes, Magnifiers Photographic Gadgets and Hundreds of 
Experiments with these Low Cost Lenses. Excellent for XMAS 
gifts, too. 
To translate millimeter measurements; 25.4 mm. equals one lnc:h. 

TANK PRISMS 
In order thRt the tank driver shall not get shot in the face, 2 
of these Silvered Prisms are used to make a Periscope. We 
have secured a number of these, 90-45-45 degree Prisms of 
huge size-5 %." lonlf. 21/ 11 " wide, finely ground and polished. 
Used to build a Penscope, camera stereo attachment. range 
finder, etc. Excellent also for experiments, classroom demon
strations. Prism easily converted into desk name plate by af
fixing gold letters. 100 gold letters supplied at only 10c. 
!Order Stock # 3008-N). Normally these Prisms would retail 
from $24 to $30 each. · 

SILVERED TANK PRISM 
Stock # 3004-N. , •••••••••••••••.. $2.00 each Postpaid 

PLAIN TANK PRISM 
Stock # 3005-N ..... . ....... . ...... $2.00 each Postpaid 

FOUR TANK PRISMS - Special - $7.00 Postpaid 
. . • The most sensational bargain we have ever been 
able to offer. 

VIOLET 
INDIGO 
BLUE 
GREEN 
YELLOW 
ORANGE 
RED 

HOLD PRISM IN SUN'S RAYS 

+WALL 

TO SEE 
THE COLORS 

OF THE 
SPECTRUM, 

hold a plain tank prism in sun's rays as shown in drawing. 
White Incident light which passes through prism is thus 
broken up into a band of primary colors known as the spec
trum-a beautiful sight! 
CLEANING BRUSH SET-12" flexible hollow plastic handle, 
circular construction. 4 brushes to set, range still to solt. 
Stock # 504-N ..•••••• , .................. Price $1.00 
MAGNIFIER SET . • . • 5 Magnifying Lenses . . Powers 
from 1 to 10. Various diam. for many uses. 
Free Booklet on Home-made magnifiers included. 
Stock ~ 1026-N .•• , ••....• , ••...•..•.. $.Z.OO Postpaid 
OPTICS FROM 4-POWER PANORAMIC TELESCOPE-Excel
lent condition. Consists of Objective Prism, Do\·e Prism, 
Achromatic Objective Lens, Amici Roof Prism, Eye Lens Set 
r ••• a $60.00 value) 

Stock # 5016-N. , •.•..•••. , ••.••..• •... $6.00 Postpaid 
35 MM KODACHROME PROJECTING LENS SET-Consists of 
Achromatic Lens for projecting. plus a Condensing Lens and 
piece of Heat Absorbing Glass with directions. · 
Stock # 4025-N .......••• , . . . . . . . . . . . . S 1.95 Postpaid 

ALL THE LENSES YOU NEEO TO MAKE YOUR OWN 
TELESCOPE! ALL ARE ACHROMATIC LENSES 

GALILEAN TYPE-Simplest to Make but has Narrow Field 
of View. 
Stock # 5018-N 4 Power Telescope ......•.. $1.25 Postpaid 
Stock # 5004-N Small2 Power Pocket Scope . $1.00 Postpaic 
TERRESTRIAL TYPE-Have Much Wider Field of \'iew than 
Galilean Type. 
Stock # 5007 -N 11 Power Telescope ...... $3.20 Postpaid 
Stock # 5006-N 20 Power Telescope •• .. .. $3.45 Postpaid 
Stock # 5009-N 40 Power Telescope •.. . .• $7.45 Postpaid 
PRISM TELESCOPES-Uses Prism instead of Lenses to Erect 
Image and are much shorter than Terrestrial Type. Ha,·e 
wide field of view. 
Stock # 5010-N 6 Power Telescope ..... .. $3.00 Postpaid 
Stock # 5011-N 11 Power Telescope ...... $3.25 Postpaid 
Stock # 5012-N 20 Power Telescope ..•.•. $7.25 Postpaid 

~ 

SPECIALS IN LENS SETS 
Big 10 Page Project and idea Booklet with all sets. 
Set :; 1-N '"Our Advertising Special" 15 Lenses for $1.60 
Postpaid. For making your own powerful telescopes, low power 
microscope. strong magnifiers, drawing projector, photo cells, 
telephoto lens, dummy focusing camera, Kodachrome viewer, 
stereoscopic viewer. ground glass and enlarging focusing aids. 
For experimental optics, portraits of babies and small pets, 
copying, ultra close-up shots, and many, many other uses. 
Set ~ 15-N-'"The E'xperlmenter•s Dream"-62 Lenses, Prisms 
and Optical Items, and New 50-Page Book, ••Fun with Chipped 
Edge Lenses". $15.00 Postpaid. The \·ariety of Lenses and 
Prisms in this set will enable you to conduct countless ex
periments, build a great \'ariety of Optical Equipment. A 
sensational buy. 
NEW 50-PAGE IDEA BOOK, "FUN WITH CHIPPED EDGE lENSES" 
Contains wide variety of projects and fully covers the fascinat
ing uses of all Lenses in sets listed abo,·e-only S 1.00 postpaid. 
14·POWER COLOR CORRECTED MAGNIFIER SET-Consists 
of 2 perfect 18 mm. diam. Achromatic Lenses and section of 
metal tubing for mount. 
Stock # 1044-N .••••••.•..••.•• . . •• . .. $1.55 Postpaid 
MONOCULAR SET OF LENSES AND PRISMS ••• 
From Na\ty's 7 x 50 Binocular. All the optics you need to make 
a 7 Power Monocular. Complete Directions included. 
Stock ::: 510 1-N . . . . . • . . . . . . . • . . . . . . . . $5.00 Postpaid 
SPECTROSCOPE SET . • . These sets contain all Lenses and 
Prisms you need to make a Spectroscope plus FREE 15-page 
Instruction Booklet. 
Stock :: 1500-N Hand Type Spectroscope ..... $3.45 Postpaid 
Stock # 1501-N Laboratory Type Spectroscope $6.50 Postpaid 

MICROSCOPE SETS 
Consisting of 4 Cemented Achromatic Lenses for makin~ a 40 
Power Pocket Microscope or 140 Power regular size Micro
scope. These color corrected Lenses will give you excellent 
definition and may be used for Micro-photo~raphy. 
Stock ::: 1037 ·N ...................•.... $3.00 Postpaid 
Consisting of Prism, Mirror and Condensing Lens. These used 
together with Stock ::: 103i-N will make an excellent Micro
projector enabling you to get screen magnification of 400 to 
1000 Power according to screen distance. 
Stock :;; 1038-N ...•...•.....•••••.••.. $2.00 Postpaid 

MISCELLANEOUS ITEMS 
Stock No. Item 
3016-N Pentagon Prism ........ ....•••• •• . . S 
2024-N 10 Pieces Circular A-1 Plate Glass (Diam. 

31 mm.-for making Filter) .....•... . 
4009-N Heat Absorbing Glass 4" x 5" ... ...••.• 

523-N Six Threaded Metal Reticle Cells .. .... . 
26-N First Surface Aluminized 1\Iirror, 

D . 11 . " 1am. ,. .. . .................... . 
624-N Neutral Ray Fil ter, size 4 ~4 " x 2~12 " •••• 

2.Z·N Inclinometer-Aircraft type ........... . 
704-N Lens Cleaning Tissue, one ream ( 4 80 

sheets ) size 71 '2 " x 11" ..... ....• .••• 
1 030-N 2" Diam. Reducing Lens ..........••.• 
1031-N P erfect 6 Power Magnitler-Diam. 28 mm. 
2043-N Crossline Reticle-Diam. 29 mm ....... . 
1034-N Burnin~t Glass Lens ................. . 

C Minimum order on above-$1.00) 

Price 
.75 each 

.25 

.35 eac:h 

.25 

.25 eac:h 

.25 

..zs each 

1.50 
.25 eac:h 
.2S each 
.SO each 
.25 eac:h 

TANK PERISCOPE 
Complete Set Mounted Components 

Have fun! Make a real Periscope. Use it to see over the heads 
of crowds, to see under water. to see out windows without 
yourself being seen. and many other uses where observation 
by "remote control" is required. Originall;y c~nstructe!i for 
U. S. Armv Tanks. set consists of 2 flne Per1scope m1rrors 
mounted i"n metal and plastic. Perfect condition. Only ply
wood bodv frame is required to finish this exceptional Peri
scope. Set weighs 2 :l : ~ lbs. Overall length 61 ,. ", width 2 1 ·,. ". 
Would normally retail at S40 t o $50. Stock 1t 700-N. $3.00 
Complete Set Pos tpaid 1 1'\\'0 Sets 1 four units) . . Special 
$5.50 Postpaid. t 

Order by Set or Stock No. • Satisfaction Guaranteed • Immediate Delivery 

NO SALVAGE COMPANY-P.O. AUDUBON, NEW 
DECEMBER, 191,5 247 
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WHERE 
• 

• 

COUNT • 

Yes, tight ro ....... •-• l)leJ 
balance- .,..n 
practice. In PI - • 
"hang"-is a Plirfttcled 
plish ment resulti 

• • exper.ence 1n ma 
The forged steel 

is weighed again 
hickory handle-sh''PH 
the, hand. Plumb's p~tptlrl~r
make the job easntr.J. 
That is why men w 
have, for five generati'i1111. 
Fayette R. Plumb Inc., 

S • HAYCHDS AXES • SLEDGES 
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NEW TOOL READY 
War Industry's Handy, All Round Machine 

Now II lltllltJIIIe 
To Home Sllop1! 
The world-famous Mead Band
sander-invented for and used 
by hundreds of war plants-'"is at 
last available to you for home 
workshop use! This remarkable 
machine quickly shapes. sands. 
carves and polishes wood. metal, 
plastics! Works equally well on 
inside cutout openings or irregu
lar outside edges. Gets at places 
no other can! Tilting table for 
bevelling, chamfering. Rust-and
sweat proof top. Ball bearings. 
Saves time, labor, money on jobs 
in any home or industrial shop. 
Invaluable to home-craftsmen. 
makers of pat
terns. tools, 
dies, signs, cos
tume jewelry, 
castings, forg
ings, orna
ments, radio 
and electrical 
parts, stamp
ings, etc. Noth
ing else like it. 
Sold on 5 Day 
Trial, money 
back guarantee. 
Circular Free! 

QUICKLY 
SHAPES, 
SANDS, 
CARVES, 
GRINDS, 
PROFILES, 
CLEANS, 
SMOOTHS, and 
POLISHES 
WOODI MET ALl 
PLASTICS! 

C11ts Fnllt nnd Clean ••• 
Sat:ea Fili»D. Sanding 

Work 

Precision 
Ball 

Bearings 

WRITE for FREE Circular 
Send for free details on "the machine that 
amazed the experts!" Rush a postcard today 
for Circular, surprisingly low price. Hurry! 

MEAD SPECIAL TIES CO. 
4114N KnoxAve .. Dept.212, 

350 CVTS PER MINUTE 
Make money sawing wood. Use Ottawa-fastest cutting. Cuts 
large, small logs easiest way. Fells trees. One man operates. 
Thousands in use. Built to last with heavy, stiff saw blade. Pos
itive safety clutch control: uses P<)wer take-off any tractor. 
OTTAWA MFG. CO .. 01201 Forest Ave., Ottaw•, Kiln. 

GEARS 
In Stock-Immediate Delivery 

Gears, speed reducers. sprockets. thrust 
bearings, flexible couplings, pulleys, etc. A 
complete line is carried in our Chicago 
stock. Can also quote on special gears of 
any kind. Send us your blueprints and in
quiries. 
Send lor Complete Catalog No. 220 
CHICAGO GEAR WORKS 
440-48 N. Chlc:aao Ill. 

ARMSTRONG TOOL HOLDERS 
enabled American Industry to change 
to war production "over night." For 
they a1 e the permanent. multi-purpose 
tools used by 96% of the machine shops 
and tool rooms. on lathes, planers and 
shapers-the tools used to make dies 
and Jigs, to build production machines. 
They are the tools you wlll want for 
your own shop after the war-ARM
STRONG TOOL HOLDERS for Indus
try. ACE Tool Holders for home work 

shops. 
ARMSTRONG BROS. TOOL CO. 

"TAt Tool H oltltr Pto-lt" 

HIM. friiiCisn lw• .• CIIIc .. •12, U.l. I 

POPULAR SCIENCE 

C.opynghred m< 'nJ.I 



GREAT 
MOMENTS 

OF 
by GRAFLEX 

Get, ... , 
' fREE 

cOP' noW 

THE WAR'S BEST PICTURES! Action-packed, 
thrilling, exciting-the photographs in this attrac· 
tively bound book are the best to come out of the 
war. The cover, in full color, shows the U. S. S. 
Missouri firing a salvo of 16-inch shells! You may 
have your copy by sending lOc, to col·er postage, 
to GRAFLEX, Inc., Rochester 8, New York, or by 
asking your GRAFLEX dealer for a f,.ee copy. 
Write today-the supply is limited! 

(formerly THE FOLMER GllAFLEX CoRP.) 

Just press K alk-K ord 
into cracks and holes 

with fingers- it caulks and seals inside or out 
- stays pliable- non-hardening. 

The original caulking compound in soft, rope
like form, Kalk-Kord has hundreds of uses around 
the house. Keeps out drafts around window and 
door frames; seals and fills holes in walls, in wood, 
or plaster. It's waterproof and can be painted 
over at once. 

Neat and clean to use - thousands of boxes 
sold to satisfied users everywhere. Packed in 
convenient rolls. Get your box today. 

8uy of your Marerl S.cn-Roehuclc Retm'l Store 
fW MJ., hy mail/rom Sear• 

PRESSTITE ENGINEERING COMPANY 
3976 Chouteau Ave. • St. Louis 10, Mo . 

DECEMBER, 1945 

fOR XMAS, LON CLARK 

Radio's Super-Sleuth "NICK CARTER" 

• g1ves orecaslers! 
''You· re sure to please 
a man with a fine 
pipe that' s Forecas· 
ter for· my money.'" 

LON CLARK solved his 
toughest case "The Xmas Prob
lem"-with Forecaster gifts. It's a 
finely made pipe that gives real 
smoking pleasure without demand
ing a premium price. That's just 
why so many Forecasters are going 
to servicemen . . . they too find 
real pleasure and relaxation in a 
Forecaster smoke. If your dealer is 
temporarily out of stock, it's be
cause the ar:ned services come first. 
Keep asking though! Once you own 
a Forecaster you'll enjoy it always. 
National Briar Pipe Co., Jersey 
City, New Jersey. 

$1.·50 
SIR SHELDON 

in natural 
briar, $2.50 
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·When the service man wipes your dipstick on a 
dean, white AC Oil Test Pad,-and then shows 
you the smear on the Pad,-he's showing you 
the actual condition of your engine oil. 
If the smear has a black, thick center; or if tiny 
black specks show up in the smear; there's dam
aging dirt in the oil. 
AC Oil Filters and Elements keep oil clean. 
Dirty oil clogs piston rings. Then, valves become 
sticky and carbon forms faster, causing loss of 
power. As your power goes down, consumption 
of oil and gas goes up. 
So, whenever you have 
your oil checked, be sure 
the service man sho~s 
you the facts of its 
condition-with an 
AC Oil T est Pad. 
AC SPARK PLUG DIVISION 

GENERAL MOTORS CORP. 

• . 
SPEED FINAL VICTORY- BUY. WAR BONDS 

0 'l 0 

* Pour• 
ae 

40o BeloNI 

* 

NEW I 
AMAZING LOW COST WAY TO 
PLATE GENUINE SILVER ON 
Models, Projects, Worn Fixtures 
Hundreds of uses for this complete 
Silverplating Outfit! New, patented 
electrified brush and concentrated 
compound of Atomic Sliver work 
like magic. Easily and quickly, you 
can apply a heavy, permanent coat of 
Genume Siloer to any conductive sur
face ••• on models, projects, silver
ware, jewelry, etc. Outfit mcludes De
greaser, Atomic Sliver Compound, 
Battery Power-Pack, Nylon-Lucile 
Electrolytic Brush, Solid Silver 
Anode, Leads, Connectors and sim
ple Instructions in compact carrying 
case. All at amazing low cost! Small 
shipping charge collected on delivery. 
ORDER TODAY. 
HOMECRAnERS, Dept 0·12 • 
3&0 NORTH MICHIGAN AYE. 
CHICAGO 1, ILLINOIS 

bu everything tool• and light 35C 
meehani11m11 need in an oU-

CitiiS lela I • Prtftlts list • LUriA tiS 2 oz. size 
Al Hardware and Sporu St.oru 

McCAMBRIDGE & McCAMBRIDGE CO. 
Ballimore 2S, Md. 

WATCHES WANTED BROKEN OR 
USABLE 

- all kinds, even Ingersolls. Highest prices paid for jewelry. 
rings, spectacles, alarm clocks, cigarette lighters, gold teeth. 
etc. Cash mailed promptly. 

Lowe's, Holland Bldg., Dept. PS, St. Louts 1, Mo. 

WINDOW SIGN LETTERS 
For Store Fronts and omce Windows. Anyone can put 
them on. Samples furniahed. Genuine gold and silver. 
METALLIC LETTER CO., 441 N. Clark, Chicago 10 

POSTPAID 

The ·ace of all ship mod el 
books. Pictures all types from 
Clippers t o Corvettes. A guid e 
to modeling. C lose-up photos 

and detailed drawing~. Ac;tual p lans -and a 
glossary of nautical terms. Catalogue of kits 
and supplies irn:luded . Catalogue only- IOc; 

Address Dept. 6 
MARINE MODH CO .. INC., 29 W. 15th St., N. Y. C. ---- ---- -- - .. _. 

• 
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PUT THIS "WAR VETERAN" TO WORK Approximate ly 
27,000 R.P.M. 

READ MOTO -TOOL'S RECORD 
Long before Pearl Harbor Dremel Mote
Tools had won their spurs in t ool 
rooms, machine shops, home w orkshops. 
Now they have the respect of every 
branch of t he armed forces. And t hou
sands of them helped esta blish produc
tion r ecords at General Electric, West
inghouse, Remington Arms, Ford, Nash
Kelvins tor, Consoli dated Airc r a lt , 
Douglas and others. 

"SHAME ON YOU ••• 
WASTING- iHE 
COUN'fR.Y'S G-AS AND 
01 L - --WHY DON'i YOU 
INS1"AL.L- BURD GRAF-FLOX 
PISTON RING-S?"..----

Now that pri.orities have been lifted, 
Moto- Tool can work !or you. Mote
Tool owners daily discover new jobs 
that can be done more expertly in 
less t ime. In fact , new purchasers 
find dozens o f uses in a ddition t o 
those they had in mind. So g rea t is 
the saving of time and labor with 
Moto-Tools, thousands of mechan
ics and craftsmen would tind it dif
ficult to get along without t heir 
"mighty little midgets. " 

ONLY MOTO-TOOLS HAVE 
ALL THESE FEATURES 

A Model 2 Moto-Tool develops a 
speed of approxima tely 27.000 rpm. 
Weighs only 1 3 oz. Shaped t o fit 
the hand. Sturdily built with 
shock-proof bakelite housing. 
Balanced for vibrationless opera
tion. Uses 110-120 AC or DC 
current. 

M ODEL 2 
Illu strated 

A FIW OF TH£ JOBS THAT 
MOTO-TOOL CAN DO FOR YOU 

0 S h arpe ning 
0 F inis hing 
0 T o u ching Up 
0 S a nding 
0 Drilling 
0 Mortisin g 
0 Eng r avi n g 

WATCH FOR 
THE RETURN 

OF 

MOTO-SAW 
Dre.mel Moto·Saw •. . 
t he sensational electric 
scroll saw . . . wiJ 1 be 
back as soon as ma
terials are available. 

0 Burr ing 
0 Grindi ng 
0 P o lis hing 
0 Burnishing 
0 l nl~ylng 
0 S aw ing 
0 Scor ing 

0 C leanin:; 
0 Routing 
0 Cutting 
0 Ras pi ng 
0 Ca rvi ng 
0 81"UShing 
0 Dr essin g 

- ---- -
BURD "Gt•l·1/oN''PISTON RINGS STOP OIL, FUEL AND POWER LOSSES 
You don 't have to drive a pepless, sluggish car and control oil. There are reasons behind this 
that steals gas and oil. You can enjoy new- unusual performance: (1) Burd's 30 years• ex
engine performance • • • new-car gas and oil perience making piston rings. (2) The controlled 
economy. If you install a set of Burd "Graf- tension of Burd electric-furnace iron. (3) The 
Flox" Piston Rings you'll be amazed at how exclusive "Graf-Flo:xing" process that assures 
quickly they seat . •. compensate for any degree self-lubrication. Mail the coupon today for the 
of cylinder wear .•. completely seal compression Burd "Graf-Flox" story and two free books. 

BURD PISTON RING CO., DepL PS, ROCKFORD, ILL 

1 BURD PISTON Rl~ CO., Dept. PS, Rockford, Illinois I 
I Gentlemen: 

I 'tl likE' a FREE copy o f your "Handy H andhook " w hich t ells ho..., I 
I t o kl:'t>J> my car In good w ork ing ortler. All'O s o?nd a "Car E con omy I 

R<'cord Book' ' ror k o?eplng my mileage costs. 

I NAME......... ...... .... .... ..... .... .. .. .. ...... . ... . I 
I I I ADDRESS. . .. .. . • .. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ......__ .. I 

L 
CITY . ... .. .. ... . . . . . . . .. .... ... . . ......... STATE. • • • • • • • • .J 
----------.-.-.-------------------.--~--

DECEMBER, 191,5 251 
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,,.and you will get a 
,o::- < . 

FLASHLIGHT & -BATTERIES 

. famous since 1909 . . 

• 

• STYLE and 
• 

\ SERVICE 

• 

Companion 
for your leisure hours 
Make the most of those precious 
moments of relaxation. Enjoy 
them with the honest fragrance, 
the just-right mildness of Christian 
Peper Pouch Mixture . 
There's down-to-earth satisfaction 
in "Peper's Pouch," masterfully 
blended from fine imported and 
domestic tobaccos in the Christian 
Peper manner. 

POCKET-SIZE PACKAGE 2 5 c 
AT TOBACCO COUNTERS 

ae 

Ch1·istian Peper·St.Louis 
c:;~~ ~Uu:e/1'72 

HITS THE SPOT 

:7" ::\~.-J Pins, rings and emblems. Over 300 de-
~;;; = signa. Finest quality. Reasonable prices. 

Pins, 30c up. Write today for free catalog. 
Dept. A, Metal Arts Co., Rochester, N.Y. 

! ! HOB~; c~;~LOG 
Over 1000 items -Over 300 Photos 

Our new 40 page catalog is the "bible" of wide-awake model
ers. Hundreds of models to choose from! Planes, engines, boats. 
Jeeps, tanks, gliders, supplies, etc. Send for yours today! 

AMERICA'S HOBBY CENTER 
Dept. S 125, 156 W. 22 St. N. Y. 1======-

e 1 to 9 H.P. Circulars on request. Building 
more now-We supply repairs for all SHAW 
Tractors sold in our 42 years in business. 

BUILD YOUR OWN RIDING 
TRACTOR-"WAR HORSE" 
using old auto parts, powered by 2 H.P. 
or larger air-cooled engine; or walking 
type Garden Tractor 1h to 3 H.P. or 
convert truck or auto into Farm Trac· 
tor. Each wltb steel or rubber tires; 
will plow, cultivate. Plans for 
building, in few hours, any one of 
above, postpaid for $1.00 (sta te 
which wanted) or a ll 3 for $2.00. 
Money Back Guarantee! 

SHAW MFG. CO., 5712 FRONT ST. 
QalesbUrc, Kansas 

668PS North 4th St.. Columbus. OhiO 
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WORK BETTER i 
SAVE YOUR EYES! 

You can see objects greatly magnified with 
the clarity and comfort of nonnal Yision wh<'n you 
wear a Magni-Focuser. This new binocular magnifier 
provides tllird-dimensionaZ-stercoscopic-vision. It rt
lieves eye-strain-rt•duccs fatiguc-ll•sscns the chance of 
accidents. It makes all precise work t•asier, faster, 
more fun! 

Let a Magni-Focuser help you-and your l'yes. Antil
able in four different powers of mnguifil·ation. ~Iost 
popular models $8.50 in U. S. A. Sold <.''·erywhere by 
opticians and dealers in photographic supplies. H your 
dealer cannot supply you, write us for lit<'rature. 

EDROY PRODUCTS CO., 480 UXINGTON AVE., NEW YORK 17 

DECEMBER, 1945 

,..,. • JUptr •J><d"' t}/i 
~ o Hill-. -J U.. 
pott~ Algm"" BriM. • 

15 11.50 IJD 

• 

• 

. . ; 

FLEXIBLE CEMENT 
the best news to homecrafters In years! 

* 
Just look at what this new product does! 

1 • Bonds a wide variety of materials, 
c;uch as: 

Wood 
Wallboard 
Plaster 
Fahric 
lea1ber 
Felt 
Canvas 
Paper 

to 

Metal 
Plastics 
Glass 
Enamel 
Foil 
Linoleum 
Sheet Rubber 
Etc. 

2. Can't Crack Loo1ez Casco keeps 
joints flexible-absorbs shocks and ex-

• pans10ns. 

3. Resists Moisture: Makes heat- and 
moisture-resisting joints in bathrooms, 
kitchens, etc. 

4. Convenient to use: Does not stain 
or discolor surfaces. It's white! Non
inflammable, tool No heating necessary. 
Easy to work with. 

Get a lar~e (2-oz.), 25t tube at 
local hardware, paint, or build
in~ supply dealer's. 

FLEXIBLE CEMENT 
Also 1/2-pfnt, pint, quart, and 
~allon sizes. 

CASEIN COMPANY OF AMERICA 
Dept. PS-25, 350 Madison Avenue 

New York 17, N. Y . 
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TAST .. EASY .. Sf/1111, 
Chalk up the total-hours-per-week a service mechanic 
spends turning nuts-and you'll know why Snap-on 
speed-designed wrenches are the money-makin' est 
tools in any man's kit. - )lo Since its development of 
the revolutionary inter-changeable wrench principle, 
Snap-on advancements in wrench design have steadi
ly set new standards in wrench speed, adaptability, 
power, accuracy. -,. For every service operation 
there are Snap-on wrenches to do the job faster and 
easier - Midgets and Ferrets to Heavy Duty and 
Jumbo - each with a wide range of ratchets, spin
ners, speeders and other handles to stretch a moder
ate wrench investment to a wide range of usefulness. 

Write today for catalog of more than 3,000 Snap
on tools for production, maintenance and service. 

SNAP-ON TOOLS CORPORATION . 
8060-L 28th Avenue Kenosha, Wisconsin 

• * * 

ASTRO-TELESCOPE LENS KIT 
Thri ll yourself and entertain your friends with 
such heavenly s ights as m oon craters, Saturn's 
beautiful r ings, comets. nebulae . and hundreds 
of Interesting sights we guarantee you can 
see. A fascinating hobhy for you. An Ideal 
gift for that boy of yours . NOT A TOY. 

A WONDERFUL LOW-COST XMAS Gin 
Kit Includes a ll optical part11 needed to hull<! this p owerful 61. 2 ft. 

refract.or, a 3" dla . . 75" •·. L. ohjectl•·e lens .,r high quality, 2 brass 
eyepieces of 50 X and 1 OOX ready to mount. color litter. diaphragms 
and building plan. New perfect lenses-not reJects. Remalnlnc ma· 
terlals needed are readily found for tes s than $2.00. 

SIMPLE TO BUILD TOO 
Imagine building your own teleRcope a dozen times as powerful as 

floe binoculars In an evening of easy educational work, and at one
tenth the usual cost. Even a boy can do It with the easy lnatruc-
tJ.ons Included. UNBELIEVABLY LOW COST 

Now amazing processes make possible a kit of lOOX precision 
lenses, scientifically matt,hed to peak P<>rformance, for the trifling 
price of $1.95 POSTPAID. check or M.O, Money-back cuarantee • 
Addre"s an en\'elope now to 

BEELER SCOPE, BOX 23SPS, NORTH NOLL YWOOD CALIF. 
If you enclose $2.00 c.-urrency we'll return nickel with ,it. DO IT 

NOW. Don't forget your return address. \Ve mall same day. 
It n ow and have your kit In a few days. Canada :; % extra. 

SerLd postcard for FREE telescope building plan and list of outstand· 
()))'t!c•~l values ================== 

llake Radolek your buying hea dquarters for 
Radio-Electronic repair and replacement needs. 
Large stocks assure finest. most comJ>I.-t" 
selections of all available Items at lowest 
prices. Your orders receive epeclal attention 
for fastest delivery. Send today for FREE 
Radolek Buylnc Guide • 

( Buyin8 
< Guid~ I 

UIIILEI C1.. Dl,a. A-1.,1111.111.1iJII st. Qlcapl, m. 

PUBLICAT 
FEATURING: Animals, Antiques, Art, Aviation. Books. Business. 
Opportunities, Chemicals, Criminology, Fishing. Guns. Hobbles , 
Magic. Mall-Order, Models, Music, Plasti<'s, Poultry, Real Estate, 
Sociology, Stamps, etc., etc. At Your Ne wsstand, 15c. 

Yearly Subscription $2-Sampte Copy 25c 
The Classified News, Dept. PSB, Flushing, N. Y. 

fOR COUGHS fROM COLDS, 
cuts, aches, bums, sprains use TAYLOR'S OIL (Called Taylor's 
Oil of Life over 80 years). At your favorite store. 

35c, 75c, S 1 50 
G. C. Taylor Co., Inc., N. Y. 

MATCHLESS 
Genuine Gerstner Tool Chests have never been 

equalled In their better construction and finer 
finlsh,FreeCatalogforMachlnlstsandToolmakers, 

GERSTNER TOOL CHESTS 
445 Columbia St., Dayton 7, Ofllo. 

~ 
ONSTANTINE'S· 

MASTER MANUAL 
Published by the leading suppliers to 
woodworkers, the most complete book ever 
offered. More than a catalog, contains 
valuable lnfonnation on lumber inlays, 
veneers, wood finishing,etc.88inlay border 
designs in full color\ 6 pages of full color 
inlays plus a wooa identification chart 
showin_g over 60 rare woods in natural 
color. Send only 25e today and we will in· 
elude FREE a rear's subscription to oar 
publication, Ch1ps & Chats. 
ALBIERT CONSTANTINIE a SON, INC. 
7e3•V l3Sth STitEET.IIIft YO .. N. N.Y. 
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15 federal Tax Jncluded 

AGAIN AVAILABlE\ 
d dust-protected 

• W oter, shock. on 
• Anti7mogndit~~ ond honds 
• t.um•nous d hond 
• sweep se~on 

wofer-th•n k cose 
: Stainless ~teet boc . $52.50 
Wltb 24·hOUf dial • " $57.50 
'I ei\OW gold tilled. steel :Jc Immediate deliv· 

Mailings here and ab~osti. Send checks or 
Address Dept. 

~%~zey orders to 

PLAS•TINT 

FOR 
3 

aomES! 

is permanent, translucent. Bri111ant 
red, yellow, blue. :'\lix to get other 
colors. Cold-dip from an instant to 
5 min. to get any shade. Easy in· 
structlons furni Rhcd. Satisfal·tlon or 
money back. ('ash or lfoncy Ord~r. 
PLASTIC DYE &. COLOR CO., 

1027 Race St., Baltimore 30, Md. 

BLOWBRS HEATING 
COOLING 

Wheels. bearing, Shafting. Con~ersion Gas & Oil 
burners. Complete lnstrurtlons comes wilh "ad1 burn
er. A chanr.e for return service men to start a good 
paying budness. Wholesale. 
PEIItlfll SALES 4111 l .. riQa IIYL LIICII.It I, .... 

Cf!Uf it! See the AJJ.J 8eaulf 
With this NEW TOOL (not a brush) everyone 
can easily draw lines with paint, enamel, lacquer, 
etc. Used on autos, models, toys, games, imitation 
tile walls, cabinets, furniture , linoleum tl.oors, signs, 
bulletin boards, sporting goods, home-workshop projects, etc. 

Send only $1.00 for complete tool for painting a 1 116" 
wide stripe, including adjus table guide, operating instructions, 
etc. Extra interchangeable tips for making 1164 ". 1 1 32", 
3164", 3/32 ", and 1/g" wide stripe lines-.50c each. COD 
orders-.25c extra . 

.4s ecuy eo use 
a s a pencil 

EVIIJ Palllter and Craftsman Should OWn One 
Send for your tool and as many 

additional width tips you n eed today • 
. Use it. If you are not satisfied that 
you can do better work, add charac
ter as well as beauty to your product 
or. project. return the tool and we 
will refund your money promptly. 
Paint De alert: Wrft~J tor literature, ete. 

WENDELL MFG. CO. 
4234•A Lincoln Ave. Chlcaco 18. Ill. 

DECEMBER, 194-5 

In 

the 

YES, correct for cleaning up both bottom 
and sides of beveled grooves is this "wheel" 
type Nicholson Cylindrical Shape Double 
Taper Rotary File {made in both Hand 
Cut and Ground types). It is also used to 
clean out large gears; and in the aircraft 
industry where, in Ground type, it is 
widely used for work on cylinder head fins. 

The uses of Nicholson Rotary Files, in 
their various shapes, diameters and coarse
nesses, are almost legion. They're fast
working, time-saving, problem-solving .•.. 
And, bearing the Nicholson trade-mark of 
quality, they assure everything to be de
sired in the way of trueness, proper cut, 
expert hardening-and fine high-speed steel. 

• GROUND type or HAND CUT (like 
above)- Coarse, Medium and Fine cuts; 
stock diameters ~" to 1% ". Catalog of 
popular shapes and Price List mailed to in
dustt:'ial and training school managements. 
Files available at your mill-supply house. 

NICHOLSON FILE CO., 19 Acorn St., Providence 1, R. I. 
(In Canada, Port H011e, Out.) 

255 
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Every effort is being made to accelerate the present 
limited production to full schedules within the next 
three to six months. • As available, all Johnson Sea· 
Horse Outboard Motors are being shipped to dealers. 
Look for the name ofyour Johnson Dealer underttOut
board Motors" in your classified phone book. See him 
without delay and get your name on his list . 

.,... JOHNSON MOTORS, 500 'Pershing Road, Waukegan, Ill. 

IOHNSON SE -HORSES for DEPENDability 
256 POPULAR SCIENCE 

• 
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inca flex 

rUSE prevents 
backllow ol moistvr~ 

CONDENSING CHAMBER traps anti 
holds bitter juices and sediment 

BOWL. GUARD 
keeps shank and bowl dry 

REMOVABLE SECriON 
eoses thorough cleaning 

~==----CHAMBER GUARD 

$150 

' 

I 

bars tobacco fragments from fi~f Selected lrior . 

WYLER INCAFLEX 

Polen ted 

HENRY LEONARD & THOMAS, INC .• 

OZONE PARK 17, N. Y . 

... "' .. ~ckprooff 
is the famous WYLER 

wheel, with flexible arm (a) 
connecting rim (b) with balance 
staff (c). Here, shock merely pushes 
the flexible arm toward patented lim
itation ring (d). Rim covers distance 
(e) and is cushioned by limitation 
ring - thus preventing pivot breakage 

- making for a lifetime of perfect performance! 
Get a WYLER INCAFLEX today! It's the 
choice of men of action everywhere! 

l:ltc Ontu Shockproof Watclt 
witlt a 1/eKi!J/e /!a/ante Wlteel 

• 

• . ' 

. . 

. . 

. • . 

• 

WYLER WATCH AGENCY • ROCKEFELLER CENTER, NEW YORK 20, N.Y. 
17 jewels • Sweep second hand 

luminous dial • Stainless steel case 

Cop;,:ngh ed maten·l 
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When buying a saw, follow the example of those who 
know saws best. Remember, Disston is the saw most 
carpenters use. Long experience with saws on every 
type of work, has proved to them that they can count 
on Disston Saws for faster, truer, smoother sawing 
and longer saw Jife. 

Disston Saws-products of America's foremost man
ufacturer of saws-are made of the famous Disston 
Steel, by highly skilled saw makers, to provide you 
with the finest saws that can be made. 

Take care of your Disscon Saws and they will con
tinue co serve you well. Many hardware retailers and 
saw repairmen provide a special saw sharpening serv
ice. They will be glad to help you keep your Disston 
Saw-or ocher quality make-in good, serviceable 
condition. 

More and more Disston Saws will soon be available. 
Ask your Hardware Retailer for the saw you want
.. The Saw Most Carpenters Use"-a Disston Saw. 

HENRY DISSTON & SONS, INC. 
1210 Tacony, Philadelphia 35, ·Pa., U. S. A. 

ASK FOR YOUR FREE COPY 

The D isston Saw, Tool and 
File Manual tells how to use 
and care for tools. FREE at 
your Hardware Store, or write 
to us for a copy. 

-.. ~ ... 
' 

. . .... . - .•.• .- • .. . --"1'1 
0 . - . . .. 0 • ·~ .. 1 .1•1' - - ...... . ~e .... .. 

Smallest, most 
handy and accurate 
Level made. • 'Cigar• 
shaped'' -no sharp 
corners to tear pocket. Aluminum stock. ·only 3 oz. wgt. 
911 long. Has Level, Plumb, A5° Vials • 
No. 26 ........... --.................... -. ......... - ....... ........................ - .......... $1 .7 5 

. :t..'C: ' .. .. ' ' . 
' N "-' ' ~ 

ALUMINUM LEVEL.-. No. 151 
Cast and Machined, a Beautiful 'Tool, with Patented, Re
movable Level and Viol. 
With 2 Plumb, 2 Levels, 2 - .. uo Vials. 18"··-··-··$5.00 
2~ ,, ······················-········$5.50 28" ··-····-······-··-··········$6.25 

Order EMPiiE LEVELS from your focal Jeoler. 
. Write direct for literature. 

Instantly Tells if Circuit is Broken! 
Electr ic trouble ahoott'r with hundreds of uses. Locates 
blown fuses, tests appliances, motors, Sl>ark plugs, electric 
f ences, grow1ded linea, eables, etc. Neon Indicator glows 
on \•oltages from 60 volts AC to GOO volta AC or DC. A ne
cessity for experlmentlng. Complete lnstrnctlona-easy to 
use. Satisfaction guantnl('ed. Avllllable f rom dealera or 
6(k postpaid by r eturn mall. Address Dept , A. 

THE HOUR HAS STRUCK! 
.This is the end of an age. A new civilization and order is a t 
hand. Learn t he astounding facts of 76,000 years of human 
history. Find out what has happened-what still lies ahead. 
Be prepared. 20c in stamps or coin can change your life. Send 
for LEMURIA THE INCOMPARABLE, illustrated, informative 
booklet on the New Order. 25.000th printing. Write today. 

Be a Citizen of the New World 
LEMURIAN FELLOWSHIP-Dept. Q 

118 North Larchmont Blvd,, Los Anceles 4. California 

FREE! 
fAMOUS 

BLUE BOOK 
CATALOG 

GAllE SUPPLIES 
Club Furniture • Counter 
Games -. Puncflburds -
Magic Cards Ruders, Rud 
tht backs • Inks • Daubs • 
Pobr Chips • Tops Flab • 
layouts • Ga•e Boxes . 

tc. C. CARD CO. h~J1. 1223, W. We .. lttf\Ofl 81v4 .. Chlca,o 7. Ill. 

COMB-A-TRIM 
THE NEW QUICK TRIMMER 

Something New ! Trim your hair with
out any experience. I t's easy! The 
excess hair comes otf smoothly and 
easily by just pu111ng trimmer through 
hair like an ordinary comb. Also re
moves hair from legs-armpits. Save 
on hair-cut b11Js . . . Trim your 

5 Extra Blades 

own hair or the whole family's. 
Send 59c and your Comb-A-Trim 
wlll be sent at once . 

SPECIAL OF'F'ER 

Comb·A·Trlms for Send $1.00 for 2 2 $1 
and save 18c. 

C Year's Supply) 25c 
COMB-A-TRIM CO. 

•734 Carew Tower Dept, 1·1 Cincinnati. 0. 

• 
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ECHO PHONE EC-1A 

RECEIVER RADIO 
Be one of the first to own this popular set for 
short•wave and regular broadcast reception. Order 
now for earliest delivery. Many new features! 
Covers entire tuning range from SSO Kc. to 30 Me. 

· (550 to 9.85 meters) in 3 bands. For 115·125 volts 
AC ·DC. Automatic noise limiter. Built· in PM 
speaker. Compl~te with tubes. $ SO 
Net, F.O .B. Chuago ........................... .................... ~.... 29 

&-Power Alum TELESCOPE $1.97 

Thts fine long range telescope brings planes, movtng ships, stationary 
obJecte mues away several times closer. It's handsomely finished, all 
aluminum constructio.n, waterproof, dustproof and moistureproof. Has 
scientifically ground 40mm. lens, easy to focus ; clear, powerful 
vision. Length closed, 8 -in ., open 15-ln. Send $1.97 and we'll pay 
postage. Try for 10 days. Return for refund if not completely 
satisfied. Rush Order-Supply Limited. 
UTICA MAIL ORDER CO., 823 Eagle St., Utlc. 3, H. Y. 

grinding attachment 
insures a p erfectly straight 
hollow grind on plane irons 
and chisels. Results in a sharp, 
keen , even-cutting edge. Adds 
life to tools- permits b e tter 
and faster work. Enables you 
to do an expert grinding job. 
Easy to install and use. En
dorsed by home craftsmen and 
carpenters. Satisfaction guar· 
anteed- write for folder. .. 
READ-LEWIS MACHINE CO. 
391 Third Ave., Troy, N.Y. 

DECEMBER, 191,5 

NO FLYING 
SHELLS 

At dealers or sent di
rect on receipt of $6. 95. 

• ,, . . . . . . . .;. . . . . .. · ' .. . . . . . ~ 

; . .... : . . . 
! ' • • • ' .. . . . 

take 

these easy steps 

NOW 
to modernize 

your home 

STEP G)-INSULATE THE ATTIC . 

Comfort is the first step in home 
modemization! Get more com
fort-and fuel savings by insu
lating your attic with Balsam
Wool-completely sealed, wind
proof and moistureproofed. This 
famous insulation is easy to apply 
between rafters to create an ex-

• tra attic room. 

STEP @ -BUILD NEW ROOMS WITH NU-WOOD 

Once Balsam-Wool is ap
plied, finish walls and ceil
ing with N u-Wood-the in
sulating interior finish that 
comes in soft, glowing colors. 
N u-Wood, too, adds extra 
insulation and hushes noise. 

STEP @-NEW LIFE FOR OLD ROOMS 

If you're tired of shabby 
wallpaper, cracked plaster 
and peeling paint, here's 
quick relief! Nu-Wood In
terior Finish applied ~n old 
wall and ceiling surfaces 
gives you lasting beauty. 
Available in tile, plank, 
board and wainscot. 

-AND PLAN YOUR NEW HOME HOWl 

If you are planning a new home~ make it more livable 
with Balsam-Wool and Nu-Wood! You'll get more 
value for your money-more comfort and 
beauty. For full information, see your 
lumber dealer or mail the coupon! 

r-------------------------1 WOOD CONVERSION COMPANY 
1 DeJ>t. 211-12 First National Bank Building 
1 St. Paul 1, Minnesota 
1 Please send me full information on Balsam-Wool and 
1 Nu-Wood.IamaHomeowner O,Renter O,Architect 0, 
1 Contractor 0, Student 0. 
I 
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Name • •••••• •• •.•••••••••••••. ••..••••••••• ••••••• 

A.ddress • ••• • ••• • •••• • •••••••••• • ••••••••• • • • • • • • ••• 
. 

City • .................. . .. .. ...... .. Stott ••••••••••••• 

GUARANTEED 
SEALED INSULATION 

IAI.SAM-WOOL • PRODUCTS OF WEYERHAEUSER • HU-WOOO 
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I. Cleaner, cooler smoke enters your 
mouth, because-

2. Sensational filter whirl-cools smoke, 
collects flakes and slugs, absorbs juices. 

3. Replace filter when discolored. 

Don't Tolerate Tongue Bite. Try Milder 
Medico Filtered Smoking. 

PIPE 

$ 

with box of 10 filters 

Gtnuint Filters 
for MEDICO 

Pipes, CigartHe 
& Cigar Holders 

Packed Only 
in thl1 ltd 

and llaclc lox. 

"63.59% prefer filter pipe smoking:::" •• • *AMERICAN LEGI ON MAGAZINE SURVFY NO.2, THE MAN WHO WAS Cl JOE 

THERE'S PROFIT in ELECTRICITY-LEARN from PRACTICAL ELECTRICS, $1.00 
Whether you want to <'nter the electrical field as a 
profession-or whether you want to know more about 
fixln& electrical ~;adji;cts around the house, you will 
find Practical Electrlcs a profitable Investment. You 
can find the rl&ht answers quickly. It elves you the 

fundam<>ntals of electriCitY. electrical clrculte, motors, 
translorm.,rs, <'l<>ctrlcal symbols, trouble shootlnJr, etc. 
-all In plain. si~Pie, understandable la naua&c>. Send 
$1.00 today lor a copy of Practical Electrlcs, the ready 
reler<'ncc book of electricity. 

AUTOPOWER, INC., 2118 PINE STREET, ST. LOUIS, 3, MISSOURI 

FOR HARDEST STEEL, BLASI. ETC. 
Tungsten Carbide - the hardest metal made by man -

carefully ground on diamond laps, brazed into stainless steel 
6" handle for marking steel and other metals - for etching, 
marking, cutting glass. Cuts all directions. Easy to follow any 
contour. In plastic case with pocket clip. 

MP 

TIGHT 
JOINTS 
ASSURED ,....'-J HAfiDY 

AS A 
PENCIL 

'Ju:st rub 3 or 4 strokes across 
pipe threads. It spreads and 

turned. 
Unaffected by air. water. steam. acid, gas. brine, etc. • Lubricates and 

completely seals pipe joint threads. nuts, bolts. qoskets. turn-buckles. etc • Prevents rusting 
Joints easily taken apart. months and years alter applyinq • Withstands vibration. temperature chanqes. 

At Most Goocf 
Hardware Counters. 
DEALERS INVITED 

deflection, pressure • Increases thread life • Contracts or expands with the pipe. Send JSc 
Joints can be disconnected and remade without having lo clean the threads. 

@ COPR. 1945 LAKE CHEMICAL CO., Dept. PS, 607 N. WESTERN AVE., CHICAGO 12, ILL. 

260 POPULAR SCIENCE 
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NOTHING 
TO 

IUYI 

• 

''OK" Super "60" is palm -size power 
plontl Gives consistent flying power to 
model oirplonesl A snap to start! Many 
exclusive des ign features including PAT
ETED PORTING for complete, instan
taneous scavenging. TOP SPEED (to 
9000 RPM) Super "60" with coil, spark
plug, gas tonk, condenser $24.00 at a ll 
model hobby shops. 

FREE I Descript ive Brochure and 
• Installation diagram. 

(Send stomped and addressed envelope) 

HERKIMER TOOL & MODEL WORKS 
HERKIMER (Dept. PSI NEW YORK 

With our s ix Inch tool steel cu tter s 
make mouldlnr:-s. caslnga, drop-leaf 
tablt>s. r:-rooves beading and Jolntlnr:- . 
Moulding eutt<•r,;. A I In. wide $ 1 . 50. 
1 112 ln . $1.75 . . Jointing cutters, n 
1 ln . $1.5(). 112 ln. $1.7:>. E 1 ln. 
f or drop-leaf tabh:s. $ 1.50. E 1 1.2 
ln. 1\takt•s 34 ln. eove & Qunrtt>r. 
$1.7 5 Po!<tJlald. Gunrnntt>ed. State 
s ize hole. Ll~<t & Folder free • 

.JOHN A. SANDSTROM 
Rt. l·P. Clearwater, Fla. 

LOW 
PRICE 

For Tractors 
- Makes wood sawtns 
fast and easy. Can 

cut enough wood to pay 
for Itself quickly. Easily 

moved whilt' attach ed. Big 
hea vy b lade. FREE details. 
OTTAWA MFG. CO. 

W-1201 Oak Ave.. Ottawa. Kans. 

If you sntHO a plpo you'll bo doliglltod wltll 
..... 20 gonulno, pro·war plpo cloanera, so liard 
to get tlleso daysl Wo'll also s"d you, froo, 
"r 32'fHit• smoker's guide, Illustrated wltll plpos, 
toboccos, pouclles, ate. Plpo cloa•ors au guldo 
oro FIEL Mall a postcard wltll yo•r •amo ••d 
address to Dept. AA. 

DECEMBER, 1945 

WHO'S THE WORLD'S 

Why 1 if'S YOU ... You're tops on the greatest 
news flashes of all-the action shots of your family and 
friends. Ideal camera for your beat is Mercury 0-so 
easy to handle it makes even lightning-speed, clear-as
life color shots a cinch! 

1/lOOO·second shutter. 
• • super·prec1s1on 

MERCURYll 
/IS a (/NIVERSA£ 

ESPECIALLY DESIGNED FOR COLOR! Color shots sharp 
in both background and foreground, at a fraction of 
usual cost--with a fraction of usual guesswork-thanks 
to Universal's war work in precision optics. Uses stand
ard 35mm. color or black-and-white film cartridges. 

READY NOW-ASK YOUR DEALERl 
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and aa EVIN'RUDEI 

e Sure - you'd rather go fishing in a sleek 
modern boat - but it's fisherman's luck to 
find only battered old rubs on the best fishing 
waters! So you take what you get and like it. 

e And after all it's tbe motor tbat counts! It 
means everything to have a motor that starts 
instandy,and purrsalongsmoothlyandquietly, 
through fair weather and foul, on trip after 
trip and day after day. Such a motor makes 
a world of difference to any man's vacation! 

e That is the kind of performance you can 
expect from your new peacetime Evinrude 
... performance that, on any boat, bril
liantly reflects Evinrude's 36 years of kuow 
how in the building of fine outboard motors. 
EVINRUDE MOTORS, Milwaukee, Wis. 

OUTBOARD MOTORS 

BUY MORE WAR BONDS - AND HOLD THEM! "4 
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FULLY 
GUARANTEED 

PLUGS INTO 
LIGHT SOCKET 
Victory Model Handiweld 
Arc Welder operates from 110 
volts. A.C. or D.C. current same 
as o ther arc welders higher priced; 
generates tremendous heat to weld 
all meta ls . Not a toy welder that 
uses carbons. but actually uses 
standard coated rods-sizes 
1 / 1 6" and 3 / 32" . However. 
due to Priorities a generous 
supply of 1 / 16" rods only are 
supplied with the welder . .,;;;;;.;:;! 

:::; Guaranteed not to burn out. 
::0. Repairs fenders . auto bodies. 

--;;;;;;;-; adiators. machinery parts . etc. 
- Take Victory Model Handiweld 

a nywhere to job, operate r ight 
ll"om llgllt ::.ocli.O!t. You ' ll lind a thousand uses for this 
weld<!r a •·ound your home, ~~:arage , workshop . Also In 
~~:ara~~:es, fac tories, repair shops. tin shops; m echanics , 
inve nto r&. plumbers, farmel"8 , e t c. Orde r a ' 'Victory 
Model" Handlw e ld now. SEND NO MONEY. We'll rush 
one to you with rods, helmet , operathllr instructions, and aU nec ... 
s ary parts with the e~eptlon of a larrre Jar and a small piece of ex
tension cord; these moat everyone bu. PQ postman only '1.95 
plus a few cente postage . If not deil&'bted return VIctory Model 
Handiweld In 5 days from receipt and money paid for It will be 
re-funded oromotlY. Ru~h vour ort11!r now. 
KUMFY PRODUCTS Dept. C-205, Cincinnati 26, Ohio 

d}.i«, t!Ju.w - -- -- -
ALARM CLOCKS 
New, practical home course. Juat out. lla.kea 
Interesting hobby- profttsble too . Save money by 
doln& your own repairing at home. Easy If you 
kno..., how. Price now only •1 . 00. Detail a FREE. 
S end postcard , 
THIES JEWELRY STORE, Genoa S, Illinois 

GAS ENGINES IN STOCit 
The 0 . H. Q . miniature gasoline engine that 
really operates Is available. Over 100.000 sold 
to date. 1/ 5 H. P . Complete with fly - wheel 
and propeller, fuel. 15 accessories and full 
Instructions for $20; with major accessories 
at $15 ; with con and condenser only, $9.95. 
Fully bench tested and ready to run. Power 
for all models. Send only $1 .00- Shipped Col
lect C.O.D. same day. Send for free Illus
trated Catalog of hundreds of hobby items. 

GHQ MOTORS, Dept.SV125,P.O. Box 193,Station0,N. Y.ll,N.Y. 

DN S 
UST RE 0 
CESS ACIDS 

Help 15 Miles of Kidney Tubes 
Flush Out Poisonous Waste 

If you have an excess of acids in your blood, your 15 
miles of k idney tubes m ay be over-worked. These tiny fil
t ers and tubes are working day a nd night to help Nature 
rid your system of excess acids a nd p oisonous waste . 

Whe n disorder o f kidney function permits poisonous 
m atter to remain in your blood, it may cause nagging 
b a ckach e, rheumatic pains, leg pains, loss of pep and 
e nergy, getting up n ights, swe11ing, puffiness unde r the 
eyes, headaches and dizziness. 

Kidn eys m ay n eed he lp tne same as bowels , so ask your 
druggist for Doan 's Pills, a stimulant diuretic, u sed sue
cessf u)]y by m illions for over 40 years. Doan's give happy 
reJief and will help the 15 miles of kidne y tubes flush ou1; • 
poisonous waste from your blood. Get Doan's Pills. 

POPULAR SCIENCE. 
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"AMERICA'S fASTEST 
SELLING ENLARGER" 

Prlctfl tt lri., "' FUN Of £NLAIGING 
witlll• "' rtcrci ., ., 

:The new Federals will be quality en
largers .•• and yet they will be pop-
ularly priced. The new Federals will . 
embody advanced mechanical and optical featureS', will 
require a minimum of experience to produce magnificent 
prints. Coming soon, very soon. Place your reservation. 
with your dealer now. 

"ENLARGING IS THIIWNG" ••• An Enjoyable Guide 
to letter Enlargements- " A vo/uob/e, 
understandable book", says Sarra. " Lough 
ond /earn when you read thil bright new 
opu1. Even a beginner can't miss", says Mabel 
Scacherl, camera editor, World Telegram, 

25c at Camera Stores Everywhere 
or seod 2Sc in coin, check 

or money order to 

HULL LEADS THE WAY 
Driving again, you can depend on the HULL 
STREAMLINE AUTO COMPASS tor road direc
tion. Improved in performance and accuracy. 
Ask your dealer for a Hu LL-the leader. 
Cir cular free. Price $3.50. 

HULL MFG. CO. 
P.O. Box 24.·EI W•rren, Ohio 

TRAILER AXLES, HITCHES, AND PARTS 
e U you a re Interested In purchulne trailer 
axles, hitches, and o ther trailer part.a, contaet 
u s prompt!~·· Complete house trailer blue 
prints. Sl.OO. Write lor free literature 
HAMMER BLOW TOOL COMPANY, Dept. D-4 WAUSAU, WIS. 

Send any size Photo, Negative or Snap
shot and receive 20 beautiful Christmas 
Cards with Envelopes t"() match. Like 
offering your Christmas Greetings In 
Person. Each PHOTO I S A N ACTUAL 
HIGH GLOSS PHOTOGRAPH. All origi
nals returned unharmed . Send only $1. 

20 ~~r:k~U •I·00 

PROTO SPECIALTY CO., Dept, 131 
38 W. 33d St., New York ·l, N. Y. 

APEX SU N G~A<;SES FC!R ~YE CC' MF ORT 

• • .. -

1 HARLEY-DAVIDSON MOTOR CO. I 
I D I 
1 epartment PS, Milwaukee 1, Wisconsin 

1 1 Please s end free copy of 24-page " Enthusiast" Maga- 1 
1 zine, filled w ith motorcycle action pictures and stories. 1 
I I 
I N I I ame...................................................................................... .................... I 

I I 
:: Jllddress.................................................................................. :: 

I · I 
I City ·····-···············································State........................... 1 

'-----------------------------~ 



110 GOO 
CAN PASS 
HESSON 

GUARD 

IT'S 
CUSHION 
SEALED 

• 

FORECAST THE WEATHER 

WEATHER DIAL) 

Diameter 5% inches 

A scientific instrument that gives you 
a more accurate prediction from the 
reading of your own barometer. 

Postpoicl $f.OO ;,. U. S. A. 

W. H. REDDING 
SJ05. ~whall St. 

Foreign and 
Do1nestic 

FOR HOME 

Philadelphia 44, Pa. 

OODS 
CRAnSMEN 

We specfaUze in high grade Foreign and Domestic Woods. 
Veneers. Lumber. Plywood. Carving Blocks, Marquetry, Inlay 
Lines and Borders. Inquiries are invited. 

Send lor free price list. 
W. C. GRIFFITH CO., Dept. Z 

16 S. Carrollton Ave. Baltimore 23, Md. 

ANDKERCHIEF TEST Detail constrvt1ion Bl~prints on 6 lewiJ rnetol and wood-working 
tools postpoid iot $1 .00. Include" prints for l.ewiJ 10" Shope'• 
Milling Machine~ Drill Pre-s.,, Vise, 16 .. knd Sow, 6" Jointer. Ploin 
or ~mi·finiJhtd co1otings ovoiloble for the~ tools )Ove up to 80% 
of comparable new tool cost. 

Ul_ ... .._~ )7.~ c...t .. --, fr•• • tth &lvefH'~t Or6H-4..ct"ate. 
20 l ewk '"'-· Wllfl TOOA Y1 

LEWIS MACHINE TOOL CO. 
P.O. lea Ill, Sta. A,DEPl . D· Z5, LOS ANGELES 31, CAUFOIIIA 

PROVES VITAL ZONE SPOTLESS 
AND FREE FROM "GOO" -no matter 

STUDY AT DOME f o r PERSONAL SUCCESS and 
LARGER EARNINGS. 36 years. expert Instruction 
-over l 08.000 students enrolled . LL. B. Deg'ree 
awarded. All textsfurnts bed.Easypayments. Send 
for FREE BOOK-"Law andExecuUveGuldance" 

6ow often you smoke itl 

SUPER DRILL GRINDER 
Sharpens round shank drills from 
3/32'' to 1 I/J6 .. diame~er. Grinds 
Old Drills like new in;(. different 
drill point angles. Grinds Short. 
Medium and Long Twist Dralls · 
from 1 % .. up to 11" long, for 
hand or power grinding wheels. 

70,000 NOW IN USE! 
Grinds your drills like factory in 25 seconds. , 
Gives perfect center and clearance. Saves. 
drills, time and money. No shop should be 
without the .Super Drill Grinder.Guaranteed 
co do the work or money back. The Grinder 
chat gives a round point! 

Onfy 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 60-S, 646 N. Mlchi&anAve. , Chicago 11, 111. 

** Plt11tlc STOCK & KITS 1c 1c 
PLEXIGLAS SHEETS: New, per square foot, following 
thicknesses ; 1 / 16" $1.60; ;s" $2.00; 3 / 16" $2.25; l,i" $2.75; 
%" $3. 75 ; ¥..!" $4.75; !!1. "' $7.50; r $9.50. 5 % discount on 
orders over 5 square feet and 10 % over 10 square feet. 
Other Plastic Supplies. PLASTIC KITS: $2.00; $5.00 a nd 
$10.00 each. We pay sh ipping charges. Send Money Order to-

PLASTIC SUPPLY CO. 
2618 St. Louis Ave. * * * St. Louis 6, Mo. 

SUPER ARBOR 
(PAnNT PENDING) 

A combination driUiog or grind
ing wheel attachment. For %H 
moror shafts. \'Qill rake grinding 
wheel with l " hole on shaft and%" 
hole on small end. Extension can be 
u sed for rag or wire Pri·c• Onlv 
wheel, or % .. , 24-thread 
drill chuck which holds $) 
drills from No. 60 to 50 
~ .. io diameter. Right 
band thread only. POSlPAIO 

SUPER HACKSAW 
AND FLAT DIE FILE HOLDER 

The tOOl with 100 uses! Holds broken hack· 
saw blades-used by mechanics. electricians. 
plumbers, auto mechanics, hobbyists and re-
pairmen. Perfect for all · 'round Onlll' 
household needs; ideal for difficult 9 5 ( close-quarter work. Nothing like 
it for tool and die men. Price. 
without saw blade. POSTPAIO 

CRANDALL MFG. CO. - ~· 
1512 West Slauson, Dept. FB-12 

Los 44, California 
;. 

• 
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lORING 
IAR 

HOLDERS 
AND 

lORING 
BARS 

(Formerly 
known •• the 

"Clayton") 

OLO .. HIAYY DUTY 

am YUIItm-Adopu

bk co any larhe ~··•'" 

trawel Preci1t0n built 

RuiJCd consuucuorl 

OUTSTANDING FEATURES BORING BAR HOLDER: 
DupJIC41te Operations 

Boring Bar H older can be remo•·ed from 
lathe without affecting Boring Bar settln~t
ldentlcal set-up may be retained for later 
dupllute operations. 

Save Set·UP Time 
Bara can be changed, tool bits raised or 
lowered, distances lengthened or shortened 
betwt'en the tool bit and the body or the 
holder-all without disturbing the align. 
ment or the holder with the latht' . 

Speed Production 
Boring Bar or any fractional size (within 
capacity of Holder) Is Instantly centt'red 
and clamped wlthont slee•·es or fingering 
adJustment of center post. 

OUTSTANDING FEATURES GLOBE BORING BAR: 
~" calibration markings assist aettln~rs. 
minimise vibration, permit hea,·ler cuts. 

S1•1l Co•,•• Fr11 Bullttill ,.4 Prl~l3. 

N r N, J. T•,.lor of t..lt .. 
•••d. Florida. ur•: .. , 
J • • • , JH •• .,. I,., .~ .. , 
IHI.u I ,., 1hi• Cl.08E 
MILLER u, it ....t, 
#r~ tl.#y ,,u ft~ __ , 
, ;,.. ,.,.;., ... , lo-r ,, ... 

IMMEDIATE 
DELIVERY, 
See your dealer 
or write for free 
d etailed 1 nfor· 
matlon 

Costing a fraction aa much as a standard 
miller, the Globe can perform practically 
any milling operation, ualn&' your lathe 
motor through headstock as the source of 
power, and employing all the s peeds a nd 
feeds of the lathe. 
llaq Milliag Slet Cutting - aad Mlllf Gtlllr 

Facial C:•ttiat Kerwars MiUiae 

Gear C•tti•t OperatO.aa 

AUTOMOTIVE REPAIR MENI 
A profitable 11our·c., of ll<•w revenue Is open 
to you with the Globe llllller in the trueing 
of truck and passenger car brake drums. 
For example, it Increases the swing of an 
11 N lathe to 19112". large enough for truc.k 
bra.ke drums. Write for particulars today, 

USID EXTENSIVELY IY U.S. GOYDNMENT AS PART 
OF M081U REPAIR TRUCK STANDARD EQUIPMENT 

SEND COUPON FOR INFORMATION ON HOW YOUR 
LATHE CAN BE A PRECISION MILLING MACHINE, TOO 

GLOBE PRODUCTS MFG. CO. I 
1 3380 Robertson Blvd., los Angeles 34, Calif. 

. . 

I Send me bulletins on : I 
I j.J Globe Miller 0 Globe Cross Slide I 
I 0 Globe Heavy Duty Bed Turrets I 
1

1 

My lathe i 1

1 
IMAU) IMODEII CSWINGI 

1 It has 0 power r 1 Hand cross fee~. - Equipped I 
1 with telescoping taper attachment - yes 0 no 0 - ? I 
I l l Globe Boring Bar Holders 
J 0 Globe Milling Vise and Dividing Heads I 

NAME------------------------------------I II 
PRODUCTS MANUFACTURING co . I ADDRESS I 
3310 ROBERTSON IOUliVARD • lOS AHOfLIS 34, CALif. I CITY ZONE STATE I GLOBE 

L----------------------------------------------- L--------------------.. 

Big Demand for Wood I Prices Never as High! 
Q"UICK PROFITS with OTTAWA 

FELLS TREES • SAWS LOGS 
Buzzes Up Poles and Limbs 

Unbeatable combination! 3 in 1 machine. Does ev
erything you need fast and easy. You can turn wood 
lot into cash quickly and profit by present high prices. 

VSE ENGINE FOR BELT JOBS-When not saw
in~~r wood, use the engine to ~~rrind feed, pump water, 
etc. Pulley furnished. 

THOUSANDS IN USE EIIER't'MIHERE 

OTTAWA MANUFACTURING COMPANY, 

Speed Up Production 
Thousands NOW making more money with an 
OTTAWA LOG SAW. You can beat the labor 
shortage with this powerful machine. Saws the human 
way, only many times faster. Starts easy in any weather. 

350 Saw Strokes per Minute 
Air cooled motor-a blessing in winter. No shut-downs 
or strikes. Many exclusive OTTAWA features. Uncle 
Sam needs you to help relieve the nation wide fuel 
shortage. No priority needed when you buy an 
OTTAWA. Plan to get yours at once I 

Wh f U S ••My 6 H -P Ottawa is a mi~rhty mag
a Sers ay net of power and energy. It Is al

ways ready to work in any kind of weather and makes lo~r 
sawing a pleasure. It is easy to operate profitably and eco
nomically ."-EdwaTd AndTous, Cali/oTnia. 
FREE Big Write today for your FREE copy of the 
Catalog Ottawa Catato~r. Contains complete informa

tion of the ••6" and other Ottawa Saws. 

1201 PINE STREET, OTTAWA, KANSAS 
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"MAKE • 

fOR EXTRA-WEAR 

EASY Fl1'" 
• ,. . 

• 
~ . • A reputation is hard to 
t get and easy to lose. 
[~ That's why the Carhartt 
( . " family of overall makers 
' .. . 
{~.: : has jealously guarded 
f-: · ·: the quality materials and 
:.~i workmanship of its work 
!.. t • ··· garmen s. 
r : . 
1': 
I • 

I ·. 
I' .. 
•• 

If you've never worn 
· Carhartts before, ask for 

. · · · them by name and get 
the kind of comfortable 

•• 

, 

·-

CARHARTT WORK 
CAPS 

Non-shrinking, full cut, 
high crowned, comfort
able and cool-with ex
clusive eyelet ventilation. 

• 

. ' 

HEALTH and FUN 
for YOU, whether in 
Sunny California 
or Rugged Maine 
• A multitude of Ideas 
Cor J>racUcal , low-cost 
cabins and cottages. 
Pictures and floor Pl.tns. 
Suggestions for fire
places. barbecue pits , 
bullt.·ln furniLuro:. Plans 
for row-boats, docks -.;;:::. 
and floats. • 

. . 

e Complete dt·awlngs BUJLD·YOUR-GWN 
and lumber lis ts f o r a 'ot· next season 'a 
l.lulld-your ·own 8500 healthful fun, n owl Send chl!c:J< 
cabin or $2500 2-bed· or money-order, today . 
room cottage. COP!Irifllited ' 45 IV-P·Co. 

WOODBECK PUBLISHING COMPANY 
GRAND RAPIDS .. MICHIGAN 

Act as Loc:al Dealer for LEAl' UNION IIADE 
WORK GARMENTS AND SPORTSWEAR. Pleu· 
ant work. Experience unnecessary. Great de· 
mand dally from mllllons of war workers. We 
supply everythl.ng required. Write at once for 
FREE Outfit. 

LEAF GARMENT CO 
1213·19Yan1141ren St., Dept.89, Cllicaco,lll • 

ILLUSTRATED COMIC 
BOOKLETS 

•• 
• 

fit, extra stout reinforcing, ample cut and su
perior wearing qualities of Carhartt sanforized 
Master Cloth that pay out in bed rock satisfac-

TH« lUND .. £11 LIK« I 
(VEST POCKET SIZE) 

-20 ueorted booklet8 .. nt for .1. 
Shipped prepajcl ill plain waapo 
per. "No C. 0 . D. ordere. Soad 
caab or money order. No et•mM • 
·GRAYKO, Dept. AB· 726 .. 

• 

. . 

. 
" 

f. 
• 

• 

. tion and economy. 
Box 520, G. P. 0., New York 1 

At the leHer Dealers Everywhere 

HAMIL TON CARHARn OVERALL CO • 

• 

Detroit 
Atlanta 

HOIART A.C. 
TJons,ormer Type 
Arc Welder. 

HOIAit'f 
300 Amp 
Portable f leclric 
Arc Welder. 

266 

Established J 889 

Dalla• 
Carhartt Park, Ky. 

a new 
non-surclcal treatment ~=-~~=~~ treatment ls completely 
CllDlc'e J'REB Book. Write No 
IALL CLINIC, Dept. S 100~ Excelsior Springs, Mo. 

Tol•y •• •• BLBCTROPLATING 
Tbe business of tomorrow. Learn this Interesting, profit
able business. Hobby or full time. Postcard brings full 
detal.ls, FREE. PLATER HYDE, Dept. S, P. 0. Box 176, 
National c Calif . 

Thent's all the difference in the world in Hobart 
"Simplified" Arc Welding and lust plain old o re 
welding. It ' s the extra speed •• • better control of 
t he a rc and greater ease with wh ich you weld, that 
makes Hobart the choice of operators the world over. 
"Mult i- Range" Dual Control, Excl usive Remote Con· 
tro l, Polarity Control a nd Exceptional Stabilization ore 
just a few of the many reasons why Hobart it the 
fastest sell ing arc welder on the market today. Ask 
for a complete Arc Welder Catalog ••• it '& FREE I 

HOIART IROTHERS CO. lox P·125 TROY', OHIO 

POPULAR SCIENCE 

. . 
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N ow- with this exclusive new principle-you can 
eliminate the "dark spot" from your flashlight beam. 
Amazing new FLOODBEEM flashlight, with Dia· 
mood Facet Rdlector, gives all over pure white 
light. Costs no more than ordinary flashlights. See 
your dealer or write diceet. The General Detroit 
Corp.,Dept. l2-F, 2270E.Jefferson, D ecroit7. 

• 

Me:~:· DRILLS AS GOOD AS NEW 
Saves Time and Money. Anyone can 
do expert drill grinding with this slm· 
ple-to-use dr ill g r ind
Ing attachment. Fits 
on any bench grind
e r . Does not heat or 
bum drills so they 
lose their temper a n d 
crystallize. 

SENT ON TRIAL ~m~~~~.: .. ~ 

PAYS 
· FOR 
ITSELF 

QUICKLY 

Way Sharpener on trial. test Its 
superior merits, Write for FREE 
literature today. 
T & H Mfg. Co .. 811-E.East 31st, Kans as ty 3, Mo. 

... , •. ....... ..... 

lllua 4"xl" lise. Wllti elltier $6.00 
MetriC • AY1In 11111s I IIPts , , 

Catalog with 8000 Illustrations of laboratOI'J' 
Apparatus st'nt for 75 cents. Cat:~lol{ listing 
10.000 chemicals, drugs, mlnl'rala. etc., and 
1700 scientific books sent foe 25 cents. 100 acl• 
entitle l>ooks. 10 ct'nts. 

LABORATORY MATERI ALS C O , 
7317 VIncennes Ave. 2 1 , 

Just drop the Elden Electric Water Heater into w ater, plug 
into any l ight socket Clnd you will have steomin9 hot water 
in S minute1t 
Ideal for shoving, bob y 's b oth. boiling water or steriliring, ,_ 
instruments. Thousands in use in homes, co ttages, trailers, 
huntint lodges, refreshment atonds, barber shops, dentist '• 
offices ond on the farm. 
Comes complete wilh 6 ft. waterproof insulated all rubbe r 
cord and plug . Send checlc or money order today. 

ELDEN PRODUCTS Co om ••· mo wooowuo • •• 
• DETIOil 2 M ICHI GAN 

PLASTICS Plexiglas, Lucite, Bake
lite, Lignolite, Lumo
r ith, Ethocel, Cell ulose 

Acetate now a vailable in sheets, tubes, rods a nd strips. Fine 
a ssortment o f s izes. No priori ty required. Cements, d yes and 
other plastics supplies, tool Send 1 Oc today for complete 
Catalog! 

CARMEN-BRONSON CO., 
165 E. Third St. 

Lumber-Plywood Ava ilable 
Harold Hunt wants t.o send you bill r ev ised 
No. 14 Catalog. 124 pages of woodworkln~~: 
Ideas. 12 paRes of rare woods In co lors . 
UNEQUA<LEO BARGA INS In imported ancl 
American woods, supplies. Send only IOc to 
cover postage and handlln~~:. ·Those already 
holding this catalog-send for r evised sheets. 

C llAFTSMAN W OOD SERVICE CO . 
Z721 S. Mary St. , Oe,t . 1·114, Clticate I, II. 

DECEM BER, 1945 

Dept . 11-A 
Mt. Ve rnon, 

\Of. 
BOY 

HANDEE IS THE PRIZE Gin 
Give a Handee this year to your son, 
dad, friend- give one to yourself! I t's 
not only a tool, it' s a hobby, a new 

HAN DEE 

outlook! Satisfy that urge 
to create. Know the thrill 
of turning out profession
al-looking projects. With 
the HANDEE you can 
make beautiful gifts or 
things to sell-ship, train 
and plane models, cos
tume jewelry, wood ca.rv
ings, puppets, initialed 
tumblers, e ngraved t rays 
- articles o f every de
scr iption. 

'I'OOL 01=' 
1001 USES 

A toolshop in your hand! The 
original hand tool and today's 
finest, HANDEE grinds, drills, 
cuts, carves, cleans, sanas, 
saws, sharpens, engraves . 
You'll like its speed, its 
smooth performance. Perfect
ly balanced, fits your hand, 
it's fascinating, modem! Wt. 
12 oz. AC or DC. 25,000 r .p.m. 
Postpaid with $18 &0 
7 accessories . •• , , • 

MAKE THINGS FROM 

WOOD • PLASTICS 
METALS • GLASS 

LINOLEUM 
LEATHER • ALLOYS 

HORN • STONE 
BONE, etc. 

GET A GOOD START 
GET THE HANDEE KIT 
HANDEE Tool and 45 most 
popular accessories, in 
handsome, compact, steel 
carrying case! Set includes 

steel cutter, drills , bristle 
, brushes, polishing wheels and 

points, rubber disc. drum sander and bands, 
mounteci wheels, Speed Oil, sandpaper discs. 

You'll be amazed at what you can accom-
;e-0 plish! Complete, postpaid. . • • 

~ ro $25·00 
'J'Itc URsE 

GIFt LOF OR A-FRIEND- · · 
F A ll F ET I ME ~ 

NEW! ACCESSORY CASE 
Tool owners have been wanting 
it for years! Sensational assort
ment of finest quality, t ime
tested accessories for use on 
any portable tool; packed in a 
steel. hinged-top carrying case. 
IMMEDIATE DE- $25-00 
LIVERY. Postpaid 

(Handee Tool not in cluded) 

ORDER NOW! USE THIS COUPON 

~-----------• CHICAGO WHEEL & MFG. CO. 

I 1101 W . MONROE ST., DEPT. PO, 
CHICAGO 7 • ILL. 

1 Send me 0 HANDEE TOOL 0 HANDEE KIT 0 ACCES· 

I 
SORY CASE. Remit~ance enclosed. 0 Send C.O.D. 0 Send 
64 -page Catalog. 

I 
I 
I 

I Name · · · · · · · · · · · (PLEA.s·E· PRiNT>" • • • • • • • • • • • • • • • I 
I Address ••• ••• ••• • •• •• • • •• •. • • • • • • • • • • • • • • • • • • J 
~--------------
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NCO RAIN-MASTER 
"ZJe44-

, 
WINDSHIELD WIPER 
ARMS an• BLADES 

BLADE SNAPS 
STAYS PUT 

(
A war-born invention-by ANCO flrst) 
for military aircraft-now for your car. 

D ·o N'T 5 H 0 0 T 
GAS-PUMP 

YOUR 
MAN! 

He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car ••• in stormy 
weather ••• with your dull old wind
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN
MASTER Wiper Blades and Arms. 
He has them-NewestModels! But 
he forgets to remind you? Too busy? 
You can't shoot him for that! 

PATENTS 
MAKE JOBS 

Mter all, it's yortr car to protect. So 
youremindhim.GetRAIN-MASTERS 
••• patented features ••• original equip
ment on many makes of high grade 
cars and trucks • • • used in ·war
on our fighting tanks and trucks 
and ships and bombers too ... because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner ••• last longer. 
May save you a costly smashup.·· 

Ask for RAIN· MASTER Windshield Wiper 
Arms and Blades next time you buy gas. · 

THE. ANDERSON COMPANY 

268 

Established 1918 
GARY, INDIANA 

• 

Steel-ribbon reinforced from 
finger tips to bottom of palm. 
these tough chrome tanned 
cowhide gloves give max
imum protection and service 
ln handling sharp-edged. 
rough, jagged parts or mate
rials ••• sheets, bars, boards. 
stamplngs, castings, scrap, 

etc. They sa,•e time, speed work, save hands. Or what's 
your need? Over 4300 proved safeguards, gloves, mitts, 
aprons, leggings, etc., in Steel-Grip 
line. Used by big industrials since 1910. 
Write for catalog today. 

INDUSTRIAL GLOVES CO. 
8S82 Garfield Blvd., DanviDe, IlL 
(In Canada: Safety Supp~ eo., Toronto) 

AMAZING MYSTERY 
StartJea E"er:rbodJ'. BuTT 0 N Wltb tbla Electr011~ 
LJutto,. }'OU eu1 make 
r our own Telepbone-
AtnPIIfier-Dl'tectlpbone. Attacb tbla botton to piece ot 
•·ardooard- tranamlt converaatlon to uotber room. lla· 
Ml<' a lso transmltt~>d to dis tant p laces . !It oat lnterutlng 
l' l ~ctrlca l a)lparatns ever d iscovered. Enabl es you to 
perform hundreda of experiments. So tiny It c:aa be 
c•mc~aled In doze iUI of placea. A Pre-War Product. 
Elt'ct ron lc But ton lncludlll&' 6000 word lutructlon book· 
h·t with UO Illustrated experlmente ~paid only 11.00. 
Electronic Products Comp-.y. Saint Clwles,IL 

fOWl~ W. lAi~E CO .. Dept. PS. 32 W. ·Randolph St .. Chica!(o 1. 

do J.OU 
Why worry and su1ter any AB8tJ'I' 
longer if we can help you? 
Try a Brooks Patented Air 
Cushion. This marvelous 
appliance for most forms of 
reducible rupture is GUARAN· 
TEED to bring YOU heavenly 
comfort and security-day and 
night-at work and play-or it 
costs you NOTHING. Thousands 
happy. Light, neat-fitting. No hard pads or springs. 
For men, "·omen, and children. Durable, cheap. 
Sent on trial to prove it. Not sold in s tores. Beware 
of imitations. Write for Free Book on Rupture, no· 
risk trial order plan, and proof of results. All Cor
~espondence Confidential. 

Brooks Company, 360 State St., Marshall, Mich. 

POPULAR BOIENOE 
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NO BOSSES-You'll be your own 
boss-g·o and come as you like. 

NO LAYOFFS-You'll have a bioo ,.., 
pay job as long as you want it. 

NO STRIKES-You'll be working 
for yourself in a pleasant, in
teresting, healthful job. 

Use Your Car as McNESS 
STORE ON WHEELS-
serve a rich trading area regularly 
with popular line of quality home 
and farm necessities. Easy to estab
lish big volume, permanent business 
now. Make more money than ever 
before We'll help you start. Write 
today for McNess Dealer Book-Tells 
all about this wonderful opportunity 
-no obligation. Write today. 

THE McNESS COMPANY s 
151 Adams St. Freeport, Ill. 

DR I L L-1 N D EX ~on;~,~e~af~~ 
lndexln~ and filing twist drills. Eliminates sear ch . 
Made entirely of steel In nine sizes. See your 

dealer or write to 
HUOT MFG. CO. 

436 Foot Schultz Bldg. St. Paul 1. Minn. 

L U CITE 
SHEETS, RODS. Dip 
Dyes, Laminating Dyes, 

.• Cement, Buffers. COM
PLJ!:TE SUPPLIES. 

Prices complete instructions, FREE. Lucite sample 35c 
MAURICE LANNON, P.O. Box 686, No. Hollywood, Cal. 

The basic 11know how11 for the 
metal-cutting 
lathe operator 

Not a"shop kinks" book but 
an easy-to-read, easy-to-tm
derstand textbook that starts 
at the beginning and goes 
thru each standard lathe op
eration. 

.. The Care and Operation of 
a Lathe" (2nd edition) is a 
book every home craftsman 
should have. Over 100 pages, 
224 illustrations and charts. 
Bound in enduring dark blue 
fabricoid. 75c postpaid. Send 
for your copy today. 

SHELDON MACHINE CO., INC. 
4268 N. Knox Ave. Chicago 41, U.S.A. 

Those Furnace Leaks 
Waste Fuel ... 

$ 'lfouM 

SMOOTH-ON No. 1 sold 
in 13/ 4·oz., 7-oz. and 
larger containers by 
h ardware stores. 

• 

STOP up leaks and cracks 
in your heating equip

ment and saYe precious coal 
or oil-prevent the discom
forts of a furnace break
down in winter weather. 
Seal leaks in boiler, tank, 
piping and radiators witll 
handy Smooth-On No. 1 
Iron Repair Cement. No 

experience needed, no heat required. Smooth-On 
handles like putty, hardens durably. Besides stop
ping leaks and sealing cracks, Smooth-On tightens 
loose handles, knobs, casters-does countless home 
repair jobs. 
Keep a can of Smooth-On handy-get it at your 
neighborhood hardware store. 1%-oz., 7-oz. and 
larger sizes. Inexpensive-does not deteriorate. 

FREE Home Repair Handbook 

\895·"45 

"a\f a 
centui'Y ot 
oependob\e 

serv\te 

Shows, with pictures and sim
plified descriptions, all sorts of 
repairs any householder can 
make. 40 pages. 170 diagrams. 
Pocket size. Handy index. 
Send coupon for your copy. 

---SIGN AND MAIL TODAY--

Smooth-On Mfg. Co., Dept. 58, 
570 Communi paw Ave., Jersey City 4, N.J. 
Please send me a Smooth-On Handbook 

N'atne ........ ...................................•............. 

Address ..................................................... . 

12-45 ..... .. ........ .. ............................... ........ . 

DECEMBER> 19_45 269 
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If you are, you might find your 
local gun dealer has this Moss
berg automatic, Model 51M. 

We're trying our best to get 
dealers supplied and to keep 
them supplied, but they're 
snatched up like hot cakes. 

So, 1f you're not lucky 
enough to get one immedi
ately, be a little patient and 
you'll be awfully glad you 
waited for the automatic that 
"has everything.'• 

Shoots as fast as You 
Can Pull the Jrigger 

Uses .2 2 cal. regular or high 
speed Long Rifle. Capacity, 1 5. 

Hooded ramp front si~ht 
has 4 attached tn· 

sens. Rear sight 

($23., 
Westofthe 

Rockies) 

CONN • 

EQUIPMENT 
Has contributed to nearly every major wartime develop
ment and is now being made available for civilian use. 
See your dealer or write for catalogue. • BRUSH PLAT
ING KITS e SMALL TANK PLATING UNITS • SPECIAL 
HEAVY DUTY PLATERS e Complete kits lless batteries) 
at $1.50 per kit and up. Unconditionally guaranteed! 

RAPID ELECTROPLATING PROCESS, INC. 
1414·1 South Wabash Ave., Chicago 5, 111. 

RAFTER LENGTHS. A new vest pocket book for tbe carpenter. 
estima tor. Giv es lengths , Side c u ts, Plumb cuts, Deductions. 
For all your rafters to fit any build ing from one Inch w ide to 
forty f eet wide. Gives the n umbers to cut on the square. Also 
gives degrees f or same cuts for Radial Saws. All standard 
pitches fr om J4 to 3i1 are given. Jus t open book to pitch page 
and there In plain print are your lt'ngths. side cuts. etc. Any 
one who knows what a jack rafter I ~ can framE' a roof correctly 
1f be has t his great book . Price one d o llar, prepaid. 
BUILDERS' TOPICS, De pt. S , Med. Arts Bldg., S e attle :1 , W ash. 
O r iginal teachers o f the square In five e asy lesson s, by mall. 
Send for FREE Ust of plan books-Kamp Kab!ns t o .Mansions. 

TELESCOPING MEASURING TOOLS 
••• Measure All Holes. Slots. Etc.-S/ 18 l•ch to 8 IIIC.._ ••• 
Glv81 You Outs ide Micrometer Accuracy -1-lde M-sureme•ts 

FINISH YOUR OWN SET OF FOUR TOOLS 

Only s 2 !J c.o.o. 
Plus Usual Small Postal Charae 

INE WORK ALREADY DONE-ONLY 
TO COMPLETE. No &Pt>clal tools 

etc .• already don e . Kit Includ e s all 
dra,.lngs, and detalle d Instructio n s . 

GlJNS& 
SWOBBS 

Are you a collector? A game and rumpua room decorator? 
Your treasure h unt en ds In our catalog Usting over 1700 
authentic i tems Including old pistols. s words, knives, armor. 

etc. To get your 145-page Ulustrated catalog, send 25c to 
ROBERT ABELS, Box PS, 86t Lexincion Ave •• New York zt. N. Y. 

.few 

OHDERS NOW ACCEPTED Modernize Your Gaa! Improve Your Score! 
Most dura ble grips made. Posi tively un-

EARUESTPOSSIBLEOELIVERYREALLYASSURED ACTNOW! breakable! For Colt, Smith & wesson, Hi-Standard. 
Order Latest Mode ls BenJamin Air Rifles & S.nJamln Air Ortgies, Luger & Mausers in a wide choice of beauti ful 
Pistols at onc:e. Send for our free Illustrated folder and com- designs in ivory, pearl, walnut, onyx, e tc. Low prices. FREE 
plete Specifications today. Benjamin H-C Pellets are available. CATALOG. Dealers Wanted. 
BENJAMIN AIR RIFLE CO •• 811 MARION ST., ST.LOUIS 4, MO. SPORTS,INC.,(Mfn.)5501Broadway,DeptS-12,CIIicago40,1D. 

BLACK on WHITE for BEnER SIGHT 

WYTEF ACE Steel Tapes have black graduations on a crack-proof 
white surface. Easy to read in any light, from any angle. Faster 
measurements with fewer errors. Designed for hard service. Resists 
abrasion from rails, pipe, rocks, concrete. Protected against rust. 

0 
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KEUFFEL a ESSER CO. 
01.1167 

NEW YORK • HOBOKEN, I • .IJ 
CHICAGO • DETROIT • ST. lOUIS 
SAN FRANCISCO • lOS ANGElES 

MONTREAL 

Dra/tifl{} 
ReprodU<Jtioft 

s .. N)ey;ft/1 EQI.ipnwmt 
Cln.d M atni4la 

Slide Rt~.lu 
.11-rifl{} TA-

POPULAR BOIENOE 
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"Your Hy-Fiect Glass-Beaded Screen 
Made an Astonishing Difference ••• '' 

Send for FREE 
< 

A camera fan writes us: "Just for fun, today we tested 
some of our colored stills and movies simultaneously on 
an old screen and a new Radiant Screen- moving the 
ima9.e bock and forth from one screen to another. The 
improvement in depth of colors and ~lority of detail on 
the Radiant Hy·flect Gloss Beaded Screen was so notice
able- that we oil agreed that to see our pictures at 
their best, we simply hod to use a Radiant Screen ••• " 

l etters of appreciation of the many new and exclusive 
features of Rodiont Screens reach us doily • • • and ex
plain why the swing is to Radiant Screens everywhere! 

Book '<on Proiection 
f-;;;;;;;;;~-;;;~~l":: - • • I 

Tlle Radiant Screen here 
Illustrated Is Model DS
p ortable, sturdy, compact. 
easily set up, quickly &d• 
Justable. 

The l!adlant line lncludet 
a eomplete r ange of wall, 
ceiling and table mod· 
els In sizes 22H xSOH 
t o 20 feet by 20 
f eet and larger. 

OV GOOD 
PROJECTIOl 

Equipped with safely automatic shut-off. 
2-stage heat regulator and other advantages. 

DECEMBER 1945 

Mail eoupon today f or FREE 
copy of 32 page illustrated 
book.' 'Secrets of good Pro
j ection." Gives complete 
i nformation on gett ing 
best projection r esults. 
Also for free cireu lar giv· 
ingspecifications, prices 
etc. of Radiant Screena 
t or all purposes, 

I 
lt 

I ~==;=:;!J.'tf·;=:!:"~·"~· : • ' 'ff' ' ' i ir 
(j~ . .. . . • • • • • • JO • • • • • • P.•.S!j;., • •. ~ --......... ;.;;, ....... ···-" 

N ow you can bring real steam heat into any room! WITTIE 
EJeccric Steam Heater is a new revolutionary heater chat pro
vides quick, uniform warmth wherever and whenever you 
need it. Luggage-light, good-looking as a piece of furniture, 
and so economical co operate! Safer, too, because WITTIE is 
steam hear- no glowing coils. You'll want to see the WITTIE 
Portable Heater, so send coupon right away ! 

!11 ''Fan-Blow" and Convectio11 models to mit yottr it1dividt1al needs. 

·-----------------------------------1 WITIIE MFG. & SALES COMPANY 
I 1414 S. Wabash Ave., Dept. 15, Chicago 5, Ill. 
I Please tell me where and when I ca11 see t /;e 11ezu Wittie Portabk Electric 
I Steam Heater 
I 
1 Plame--------- --------- ------------------------------------1 A.ddress __________ __ ---- __ ------ -------------------------- __ 

I City---------_- __ --- __ ----------- - - __ State __ ----------- __ __ _ 
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FREEZE and SAVE 
PERISHABLE FOOD 
IN A HOME-BUILT LEJAY 

ENJOY BUILDING 
THIS HANDY FREEZER 
When you consider how neces
sary such equipment is to the 
modem household, you will 
realize what these complete 
p lans mean to men , like your
self, who enJoy m aking such 
things, and get a b ig kick out 
of saving mom•y in doing so. 
Its sturdy simplicity and 
ease of construction appeal 
to aU handy men and ama
teurs. 

NO KNOWLEDGE OF 
REFRIGERATION 

REQUIRED 
Plans are easy to follow and 
you may have much of the m a
terial at hand. FAST FREEZ
ERS m ade from these plans 
h ave been in use since 1938. 

MILK COOLER 
PLANS, TOO 

are included at no extra cost. 
Send only $1.00 for the FAST 
FREEZER plans and enjoy 
these long evenings- with an 
interesting and profitable proj
ect. 

Christmas \ Vrapping 
if requested. 

LEJAY MFG. CO. 
423 LeJay Building 

MINNEAPOLIS 8 MINN. 

~ 1/e pDpulsr~MAGIC .. 
ENTERTA IN WITH M A GIC FOR FUN OR PROFIT. We c:aJT7 
a complete line of professional 88 w ell 88 amatt>Ur magic. 
SEND 2Sc AND WE WILL SEND YOU OUR NEW 84 
PAGE ILLUSTRATED CATALOG ••• ALSO A SOc 
TRICK FREE. TO GET YOU STARTED. 
THE MYSTERY P .S. 1311. Jacksn Mllwaa .. 1 

PlASTlC PLIERS 
• Weighs 1112 ounces! 
• Absolutely shock-proof 

non-magnetic I 
e 6,000 volt breakdown! 
• Heat resistance 240 to 300 degrees! 
e Tensile strength of material, 5000 lbs. 

per square inch I 
e Pick up nuts, screws and washers without 

danger of shorting! 
e Relocate wiring without disturbing mag

netic fields while equipment is operating I 

DEPT. A-12 

00 

~BERTS ASSOCIATES,P.O.BOX 622, G.C.ANNEX,N.Y.lj 

COMPLETE NAME & ADDRESS 
PRINTED ON EACH! 

500 Personal Labels on ly SOc postoa!d! 
Two-colors-handsome blue prin ting 
of your complete name nnd address 
on attractive white gummed label 
paper! Use on letters. envelopes. 
postcards, ch ecks. books. tools. eRR 
cases , etc. HUNDREDS OF USES! 
Wonderful for those !n Service! Or
der today! FAST SERVICE. Lim
Ited su·Pol:v. Mone:v-back Guarantee. 
WESTERN STATIONERY CO. DIJ\.231-11, Topeka. Kan. 

• 
A DANGER SIGNAL 

Otten associated wtth Hardening of the Artertea, 
a Stroke, Paralysis, Heart 1.' rouble, Kidney D isease, 
a nd other grave compUeattons. Resultful treating 
methods of the Ball Cltnle bave proven dependable 
for nea rly a quarter of a century. Send tor FREE 
Blood Pressure Book today. No obligation. 
BALL CLINIC, Dept. S 160, Excelsior Springs, Mo. 

COLLECT U. S. ARMY 
SHOULDER PATCHES 
Fascinating hobby. Patches 
a vailable f o r e very Army 
unit, 20c to 50c ea. Master set, 
400 patches, $97.50. $1, $5, 
$10, $25 and $50 Christmas 
assortments. Send $1 for 
sample a!isonment and illus
trated patch catalogue. 

SPRINGER'S 
270 San Francisco Street 

EL PASO TEXAS 

".As~ l'or 
Yo vi" Copy oF 
Pqcfrel Siz~grc 

;.-.t iVelder's uurile. 
lfsFR£E/ 

You' d be aurpriaed at tbe Dumber ol relummg 
servicemeD that ore s lortiog job weldmg shops. 
after doiD9 thei r bit for Uncle Sam. Sure, some 
were weldors before the war. some learned while 
in the ae,.,.i ce aod others, well , they just saw 
the •alue of w eldinq and mode up their mmda 
ira a ··must'" for a profitable business. They 
learned a lot obo\lt building aDd momtoining 
couipmenl and what on important pori welding 
playa iD this game. Better get started lodayl 

HOBAR·T BROTHERS COMPANY 
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Men and Women, get this Quick success plan. 
~lwws the way to lifet ime flnanl'ial St'<'lll ilY allll 

independence. I t's all In a wonderful, int~rl.'stlng, 
FREJ-; BOOK which tells how hundreds ha\'e found 
frt'totlum from job wonies and prosperity bt'Yond 
tht'ir tll't!ams. Sdl fast used food pr·odu<·ts. drugs, 
tollet rlt>S, and other houst!hold and farm n~tl'ssilies 
at amazing money saving prices. Big profits for you. 

EASY TO START--BIG PAY FIRST DAY 
You need no pre•ious experience and only I>Ocket money for starling 
capital \\'ith our· sensational sales plan and business building 
premJu'm deals you start makin~; big money at o~we. f'uawm~rs 
repeat regularly and your lmswess grows steadrly. To be a 
Blt'!'t'ker tlt>aler is 10 be a money making il.'ader in yom c·omnHmlty. 
Writtl t otlay for mom•y making plan in FREE BOOK. "The 
Bleet:ker Way To A B C?ttt'J' J. i\'ing." 
THE BLEECKER COMPANY, Dept. PS-112, St. Paul, Minn. 

Anyone can make this handy, lij:ht· 
weight. low-cost car rrailf.'l for camp· 

ing, traveling. hunting and fi shing . Built of 
n ew or used waterproof plywood or ma~onitt . 

Send dolla r bill TODAY for simple, easy-to-follow 
plans and compJete instructions. 

CLACKAMAS MFG. CO., Box 218, OREGON CITY. OREGON 

~TDY IJSI ,~~ORTU N ITYI 
Tbere•a no limit to the chemist's chances tor advancement 
• • • in salary . . . In lmportanei!. Exper iments develop 
Into giant new industries. Established industries rely on 
laboratories. J .C.s. training ••. practical ••• thorough 
• . . opens this great tleld to you. I nstruction papers 
BpeeialJy written by noted chemical engineers . <'onsulting 
chemists, metallurs;lst.s. And these big expert~ ••r E' EASY 
TO UNDERSTAND. Our editors have explainNI a ll technica l 
terms simply, clearly. Any person of ordinary intE'lligE>nce 
can learn and make rapid progress. You have ambition. We 
)lave the training you neE'd. Send now for frE'E' hook I E'tl 

llltertltiiDII Correspealluct Sclluls, 111 7644-l , Scr11ton I, Pa. 

AUTOMATIC RETOOTHER FO:A~~ND 
ltD PRIORITY 
IEQUIRm 
CLniMitlf) 

Makes New Profits 
Cuts new teeth in 50 sec

onds! Any size tooth 
4 to 16 points. Old 
teeth tall off as 

chips. Simple to 
operate. A perfect 
job. 

OLD AUTOMOBILE 
CATALOGS WANTED 

A scientific museum wants authentic automo
bile catalogs and sales literature issued be
tween 1890 and 1925. Will pay reasonable 
prices. Write full description to Museum, 
Dept. PS, 140 W. Ontario Stree~ Chicago. 

DECEMBER~ 1945 

J sing a number of different types of plug-in 
tubes in numerous combinations, Beltone con fit 
practically any type of deafness from mild to 
severe. Bel tone especially invites hard-to-fit cases. 

As you r hearing changes, your Beltone dealer 
con change the tubes in your instrument to com
pensate-while you wait! It is nol necessary to buy 
a new instrument. Convenient, economical! 
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''I WOU\.DNT ~~ 
THAT'S what machinists, onginHn, draftsmen, carpenlon and_,.. 
of othon oro saying about this unique pocket rulo • . • and.no -nder, 
tho Streamline is adually llvo rulos in onol 

With its unique tape lock and extra foot, tho Streamline, in addit6on 
to regular measurements, can bo usod for inside measuring, caliper• 
ing, " blind" measuring; and as a height gauge and scribor. 

hs case is sturdily co_nstruded of high.grado chromo plated stool 
with tapo of imported s-dish spring stHI. Thoro is nothing Interned 
that will bond, loosen or jam. -llad" oro easily Interchanged. 

Why not order your rule today ••• priorities oro- longer necessary. 

rl [fl 'I rt 'I·'''I'''·Pl 'I'~BRI] ljflll'''l I llJI nrm 
T~ADE •• J J j MARK L 

f• 1o I d, lo.t•J 11.l11,J. t.l, l'l'l~R"Jt ~r;l~r .~~fl~ d~Y.!~M •• 1 d,' ,J.,,I o1, to.lu~ • • MASTEl RULE MfG. CO., INC. I 
I_ 115 E. 136th St., Now York 54, N. Y., Dept. J•12 I 
I lra~tch: P.O. lox l517, Oakla11d, Cal. I 
I Ettdosed find $2.65 for tho now 6 ft. " StrHmlino" complete with I 
I sporo Wade. 1 
I N~ I 
I ADDRESS I 
I CITY TATE I L-----------------------• 
HAVE YOU A NEW OR IMPROVED ITEM OR IDEA 1 

An est ablished reputable organization offers facilities for 
development , financing and expert sales promotion. We are 
not brokers , or a gen ts and are interested only in merit and 
salesabili ty. Write 

JULIAN I. 8EHR CO., Cincinnati 2, Ohio. 

HOME INDUSTRY OPPORTUNITIES 
Make Good Door Mats from Old Tires wit h simple h om emade 

c utting a nd h ole punching equ ipment p ower ed w i th a 1/.& 
HP m ot or. Jll uAtrated Instructions, 5 0c. 

Profitable Toy Makin&. From scrap w ood , p a pe r , metal , rub
ber. linoleum, cloth, p laster , etc. , 2 5 c, 

Liquid Rubber from Old Tires. Mak e m olds, door mata and 
rubher articles, Ten f ormulas and p rocesse s , 50c. 

How to Make 30 Useful Articles of Wire and Shee t Metal 
w ith homemade Jigs . Illus trated, 50c. 

Rubbe r Mold Ma king. Mar bleizing. g laz ing, etc .. 25c . 
Security In a Small Farm. Twen ty w ays describes, 2 5 c . 
10 Local Busine s s Plans net u p t o $200 a m ont h , 2 5c. 
Collection of 100 Selected Formulas. 25c. 

All 8 of the Ab o\'e List or B ooklets and Formulas, $2.00. N o C.O.D. 

New Ways Cut Building 
cost of houses, garages, p oultry and farm 
buildings~ cabins and stores. Make wall-high , 
insulated blocks with inside and ou tside finish 

1 £;3 with simple, h omemade equipment. Compo
lilli sition roofs and floors. T en fonnulas. Cement 

p anels and tiles. Stream-lined roof, walls 
and gutters. Several ways to u se cheap wood with cement 
makes strong buildings. Wallboa.rd of sawdust . Save hun
dred s of dollars. 100 mon ey and lab or saving ideas. Mixer 
an d buzz saw easily mad e from an old auto. 40 proved ways 
to earn $ 10.00 to $15.00 a day. Guaranteed illustrated 
booklets. $1.00. ----------------------HOME INDUSTRIES, 1318 So. 3oth Ave., Dept. PS., Omaha 5, Nebr. 

Enclosed find $ .......................... ...... for which mail booklets as rhecked. 

lSr~.~j[JE: .....•.......•.•••••••..••.••.•••...•.....••.• ..•••.•....•......•..•..••••.. ••.••..•...•.••.....•.....•....•••...•••. 

ADDRESS ........................................................................................................... . 

CITY ......... ...................................................... .......... STATE .................................... ... 
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A New Hobby! 

COLLECT GENUINE 
U. S. MILITARY 
SHOULDER PATCHES 
Make your den or lodge room the 
center of attract ion w;th this fas
cinatin~ hobby I Over 800 authen
tic mihtary shoulder patches in 
stock, from Uc to 50c each I Send 
only lOc in coin for illustrated 
folder and p rice :i::t. 

MIDWEST SALES CO. 
Dept. PS-1 

P.O. Boz 1092 Omaha. Nebr. 

See /Jetter 
with 

MAGNIFOCUSER 
Marvelous eye aid, triples field of 
vision. Not only triples field of 
vision of one lens magnifier. but 
you also see objects greatly mag
nified with ease. $8.50 up 
Also made to fit o.n head for 
bench work. Ask us. 

HENRY PAULS ON 37 So. W a b a sh Ave., C h icago 3, Ill. 

WhatEveryM Wants 
We have Important Masonic books for 
Blue Lodge, Chapter, C...ommandery, 
Scottish Rite, and Shrine. 
OUR RITUALS ARE USED THE WORLD OVEa 

Send for free catalog of books and rituals for ·Muons, 
Odd Fellows. Knights of Pythias, Knights of Columbus, etc. 
EZRA A. COOK, Publisher, P.O. 796, RD 90, IlL 

"The Boolc They're Talking About" 
Contains over 350 I charts ond notea 

. 
KLUTCH holds them tighter 
KLUTCH forms a comfort cushion; holds dental 
plates so much firmer a nd snugger that one ca n eat 
and talk with grea ter comfort and s ecurity ; tn 
m any cases a lmost as well as with natural teetb, 
Klutch lessens the consta nt f ear of a dropping, 
rocking, cha fin g plate. 25c a nd 50c at druggists .. • 
If your druggist hasn' t it, don't waste money on 
substitutes, o ut s end us l Oc and we will mail you 
a generous tria l box. © I. P. INC. 

KLUTCH CO.. Box 4594-L ELMIRA. N.Y. 
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UILD YOUR 
OWN' RADIOS 

.Kits of all sizes. ready to assem· 
ble. Complete w ltb instructions. 

FREE RADIO PARTS 
CATALOG 

Send for your copy todayl 
Write for these exclusive Items: 
Tube and Circuit Book . ....• toe 
Giant Radio RefE'rence Map .• •• l:Sc 
Bandy Tube-Base Calculator .• 2:Sc 

Address Leo, W9GFQ 
DIJit. PS 12, Council Blufts, Iowa 

No limit at present 
Size Price Made to exacting U. S. Government stand-
127 • Z7c ards, this fine tested war surplus film has just 
121 • lao been released. Panchromatic high speed. 8 

exposW'es. Orders filled by return maiL 
Ill • lie Please order a minimum of 4 rolls. Include 
111 • lie 18¢ to cover postage and handling. No 

111 •a C.O.D:s please. We suggest you send us 
• • C yoW' order today. 

Howard West, 3 W. 42 St, New York 18, N. Y. Dept 812 

WJU .JJTSU HOW TO BECOME EX-
.. • PERT, Keep Health. Have 
Fun. Teaching 35 years. Send lOc for sample lesson. 
Modern School Jiu-Jitsu,Dpt.AA, 5W.52 St.,N.Y. 19 

KU«J o/ ELECTRIC SWITCHES 
Versatile Switch of a Thousand Uses 

Millions In Post War Applications 
FloodHghts your p orcll when the door is 
opene d -Hounds alarm when window Is 
opened- signals arrival of mall - <'ontrols 
heatin g of furnace-filling of wat<'r tank. 
these and many other services are performed 
by this versatile swi tch. Shipped with In· 
structlon sheet showing nume rous lllu»trat
ed uses for this device at the l ow price o f 
$1.00 postpaid. 

KING PRODUCTS COMPANY BATAVIA 1, ILLINOIS 

LIVE STEAMERS 
Castings Are Available 1 

We have them and blue prints for 6 engines 3,4" scale 
NEW YORK CENTRAL HUDSON 4-6-4 
UNION PACIFIC ARTICULATED 4-6-6-4 
ATLANTIC 4-4,-2 TOM THUMB 0-4-0 
PACIFIC 4-6-2 TANKER 4-6-6-T 

Write us your needs 
YANKEE SHOP-Machinists 

88 Hi b Street Dan-ve1'8, Mass. 

How's YOUR math? 
Can you solve ~ in 25 seconds? 
You can with the Slide Rule. l\Iy 
GUARANTEED course THE SLIDE 
RULE MADE EASY t eaches you by 
simple steps to MASTER the Slide 
Rule. No knowledge of higher 
mathematics needed. T he ONLY 

course that offers you FREE personal consultation. 
Send $2.98 NOW and I'll include a Law rP-nce Slide 
R ule FREE. You can 't lose. Satisfaction or refund. 

TECHNICAL TEACHER 
2946 Rosselle St. Jacksonville s, Florida 

DEOEMBERJ 1945 

' 

.... • 4 • 

TO WORK WITH AN 

• What a world of pleasure to 
work with tools that do a job right ... 
tools like Atkins "Silver Steel '' Band Saws. 
They're clean cutting, long lasting, ideal 
for dozens of home workshop projects 
where precision cutting is a must. 

Their "Silver Steel" blades, plus their 
finer design and keener teeth, assure 
better work, more satisfactory work. 

And that goes for every "Silver Steel' ' 
saw in the complete Atkins line ••• 
Circular Saws, Hand Saws, Hacksaws, 
Compass Saws, and many others. You' ll 
find them all easier to work with and 
more productive too. Send a dime today 
for the useful Atkins" How to do it" book. 

r"~~') E. C. ATKINS AND COMPANY 
~~} 402 South Illinois Street 

I; tfi:Jt Indianapolis 9, Indiana 

Always ask for N S~Sted" 
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For a Merry Christmas! 
Whether receiving or giving, the gift of the year is 
Northland Skis. Perfectly balanced and matched, 
Northlands are handmade from selected, super 
quality woods. Insist on genuine Northlands, choice 
of champions, identified by the Deer head trademar k. 

* 
Get FREE 48 page Ski Manual. Edited by 
Hannes Schneider. 82 illustrations. Sent post
age paid (offer does not apply in Canada). 

ORTHLAND SKI MFG. co. I 

World's Largest Ski Manufacturers 

''JACKPOT'' 
Home Model 

COIN MACHINE 
Get this new. colorful pay
out machine for your recre
ation room! Soon pays for 
itself! Three fruit reels. 
Costs player 5c per play. 
Pays oft one quarter auto
matically on two cherries 
etc. 1 Retains 60 ' ' for 
house; 40 ':1- winnings for 
player I . Also can be oper
ated to pay off tokens. 25c 
size. bearing odds from 3 
to 1 up to 100 to 1. Com
plete with 121 metal to
kens. Size 10 X 10 X 10 in. Metal construction. Wt. 16 
lbs. Send $10.00 deposit. balance C.O.D., $49 SO 
F.O.B. Chicago. Immediate delivery .... Each • 

lt1s fUN to do 
94 ME RR lAM PARK • SAINT PAUL 4, MINNESOTA MAG I C 

Amaze-Mystify- Entertain. Be popular. En
joy this fascin a t ing hobby. Only lOc brings you 
our famous Catalog No. 25 of 500 tricks con
taining the latest in magic for pocket, parlor, 
stage. Over 25 years in business. We ship 
everywhere. Send lOc today. 

DOUGLAS MAGICLAND, 
with this revolutionary gun-type iron Dept. S, Dallas 1, Texas 

INSTANT 
HEATING-Fast Handling 
The streamlined BAKER Flash will do the work of 
several ordinary type irons-faster, easier, more 
economically. Instant heating, high or low heat as de
sired, b y control of your " trigger finger" . Hot only 
when actually soldering. Non-tiring, protected gun grip 
and perfect balance for easy, steady application. 
Unexcelled for work in close places. O perates from 
standard storage battery or plug-in with 110-volt 
transformer. Only $4.75 post paid. With transformer, 
$8.95. Send check or money order. 

SAMPLES AGENTS 
BAKER-PHIWPS CO., 3053 Lyndale S., Minneapolis 8, Minn. send name at once. A penny postal will do. ~r.Nv 

11ut 110ur name. KRISTEE CO., 702 Bar Street, AKRO·N 

THE RADICALLY NEW UNIT THAT HANDLES ALL TYPES .OF INTRICATE WORK! 
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• This machine was developed to meet an 
exacting need for speed and accuracy on the 
most intricate work. The tip (copper-plated 
carbon rod ) gets 'way down into smallest 
spaces. It may be resharpened repeatedly . 

Heat is concentrated only at TIP 
. . . which becomes red-hot on 
contact . . . no current drain! 
Fully tested, perfected and PROVEN in 
thousands of actual jobsi TWENTY FOUR 
heat temperatures instantly! Use with flux, 
same as ordinary soldering iron. Excellent for 
etching on metal. Maximum secondary out
put 5 volts. Complete, compact, efficient . .. 
fully guaranteed for one year. Orders filled · 
promptly. Order now, or request circular. 

WYSE LABORATORIES 
211 S. Ludlow St., Dayton 2, Ohio 

• A precision machine for smallest to 
heavy-duty work. Shipping weight 32 
lbs. Shipped F .O.B. Dayton. "$39 85 
send check or specify C.O.D. • 

Adjustable wire-stripper adat>ter 
also available. Ask for informatiOn . 

• , . 
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EASY. to 
PLAY 

Order 
Yours TO-DAY 

<JI.s New .£ueiJ.eH, 
HARMONICA 

Most wonderful pocket instrument ever made is the hac· 
monica. Easy to master, fun for Everyone. $

2 10 The Luellen has 10 holes, 20 notes. Key of C. 
Beautiful tone. Now ready. Postpaid Only • 
INSTRUCTION BOOK. Simple for youngest child. No notes, 
scales nor exercises. Ten lesson charts show everything. In
cludes 75 popular songs. Price $1.00. Here's our special 
introductory offer: The Instructor and the Harmonica, both 
postpaid, both for $2.69. Send Check or Money Order Today. 
JOHN LUELLEN & CO., 17034 Pap Ave•. Dept 5, Haztlcrest, 11. 

nto Money 
8ELSAW MODELS In 
t-o 24 r cct t'U\\Iu~ 

f/IF•e~~~~~·~ ~. Patented Mechanical 
~ accura te set w orks and posl· 

tlve 0,01'~ . Use t ra.:tor oo· o ld auto e n· 
Cine for cost POWer. Thousands used for 

commer cia l sawing. Pays ror Itself qu l<:k ly . S end 
POSt ca rd today for f ' R EE book l~t "How T o l\take 

Lumber" and Catalog or Woodworking Equipment. 
BI:LSAW MACHINERY COMPANY 

Dept. IJ46·K 3542 Main Street, Kansas City 2. Mo. 

PLYWOOD Beautiful aircraft, cabinet 
and paneling stock now 
available for prompt shiP· 

ment without priority. Panel sizes from 6" x 6" up to 
"8" x96". Thicknesses from 1/16" through 1". Fir, gum, 
birch, ook, walnut, maple and mahogany. Reasonably priced! 
Send 10c Today for Complete Catalog! 

CARMEN-BRONSON CO. 
'8DI. 11 Mt. Veorna1n. 

Experimenters! New principle to drive boats. bicycles. model 
heliilcepten. Circular on plans. Rush name. Houston Maupin, 
Tlpp City 13, ahio. 

ENS E S 500,000 OF THEM!! 
·u. S. Army and Navy surplus 
lenses and prisms w hich can be 
bought for a fraction of their 

original cost. Send 3 cent s tamp for list. 
A. JAEGERS, 120·148 115 Ave. So. ·Ozone Partl 20, N.Y. 

Different rOSSILS 
An unusua l collection Including P<'t rl fl cd wood. 
ct·ln o ldK. brachiopods. foss il gra,.s. nntl o t her Inte r 
esting s pecimen ,; Co r only $1,00. An Ideal g ift. 
Send cn~<h o r ('heck to 

OMAHA SCIENTIFIC SUPPLY CO, 
Box 1750, Omaha 4, Neb. 

THE PLA.STEX lDduatr:r needa m anufa cturer& on small 
sca le and fo r big production ot Lamp and Clock :HancJ,. 
Art Goods and Novelties In Plaatex and Marble lmiUI· 
tlon. Experience unneceasar:r . !he material makes regu
lar l Oc store aellera. Rubber m oulds Curnlsbed for s oc-e n 
production . Small Inve stmen t brlmta good return!' . 
Big c baln s tore o rd e r a now being placed. Ambitious 
men have chance f or real prosperlt:r . Our Free book· 
let will In terest and benefit you . 
P'lASTU IIIDUSTRIES , Dut. l . 1085 W11hinglao b ., flew h rk 56, 11. T. 

DECEMBER, 1945 

• 1m 
the pipe that 
sidetracks 
moisture 

Pat. No. 
2,166,537 

St~toke Pt~sses thro11gb 
lttbe slotted 11t the bot

.. tom. Moistrn-e is lib
sorbed by pipe cleaner 
tmder11e11th. 

Here's a pipe that will give him a brand new 
idea of smoking pleasure. It's a Smokemaster
the pipe that sidetr11cks moist11re. 

A pip( cleaner, folded and inserted in the 
stem, draws all moisture away from the smoke 
passage as fast as it forms. Sm.oke is mwer 
drawn throttgh rrmk, hititzg it1ices. This clean, 
dry smoke is the dream of every pipe smoker. 
And Smokemaster is its fulfilment! 

A fine looking pipe too-made of selected 
native briar to Briarcraft standards. In all 
popular models at leading dealers. 

Smokemaster Custom • made $1.5 0 
Smokemaster Standard $1.• 

Briarcraft, Inc., 347 Fifth Ave., New York 16, N.Y. 

mo 
Briarc:raft 

em as 

with CJenuine hide 
CJlue, ready to use, 
no mixinCJ, no heat· 
ing when you use 

ANKLIN 
~ide GLUE 

30¢ AT YOUR 
HARDWARE 

DEALER 
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• Costs only 3 C A DAY • EACH ADULT 
P/zc A DAY • EACH CHILD 

FOR SICIIIESS OR ACCIDOO 
HespiiJI (Qiasas paid (MIIDIIII Willi tilt Hrst UJ), '' II • $541 •• 

FOR ACCIDOO 
DKttr (JptiSIIIIId, u, t1 $135.00 

Lass tl Lilt IIJ Atcl~tlt 
Loss alla&ts rtlarsad IJ tt $311.M 

• • • • $1 •• 80 
IAR COVERAGE ad EXTRA IEIImTS 

Qlldlllrlll (JptiSI lllld, ., tl • • • • • • • . . • • $11 •• 
Sickness or arcldent ran ea~lly wipe out, In a few weeks, sav
Ings it may have taken :rea~s to accumulate. Don't let this hap
pen to you. With a lt'amlly Mutual Ilospltallzatlon policy, 
you'll be able to pay your ho~pltal bills. In ca."e of accident, 
you will be relmburse<l for your doctor expenses and for loss of 
time from work. You may choose any hospital In the United 
State.~ and your own family dortor may attend you. Benefits 
applying to c:-hlldren are 50% or those paid adults. 

MAIL COUPON TODAY- No Acent Will Bother You 

FAMI LY MUTUAL liFE INSURANCE CO .• WILMINGTON 99, DEL. 

,-------------------------------------------, : Femlly Mutuel Life Insurance Co., P.S... : 
1 601 Shipley St., Wllmlncton 99, Del. 1 
1 Please send me tcUhout obltqatton, compkte i'l(ormation on 1 
: vour Economic4l HospUaltzatton Plan. : 

: NAM : 
I I 
I ADDRESS I 
I I 

: CITY STATE : 
I I 

·----------------------------------------·--· When Writing Advertisers Please 
Mention Popular Science Monthly 

SHDI'! 

NEW 
Invention 

Easy to Plate OMIUM 
GOLD, SILVER, NICKEL, COPPER 

• . • For Pleasure and Profit I 
If you have a workshop-at home or in busi
ness-you need this new Warner Electro
plater. At the stroke of an electrified brush, 
you can electroplate models and projects
you can replate worn articles, faucets, tools, 
fixtures, silverware, etc. with a durable, 
sparkling coat of metal ••• Gold, Silver. 
Chromium, Nickel, Copper or Cadmium. 
Method is easy, simple, quick. Everything 
furnished-equipment complete, ready for 
use. By doing a bit oj'UIOP'k/01' othns, ,.our ma
chine can pay /01' itself withits a u•eek. So 
make your shop complete by getting a 
Warner ElectrQPlater right away. Send 
today for FREE SAMPLE and illustrated 
literature. ACT AT ONCE! Mail CoubOn. 
WARNER ELECTRIC CO., DEPT. D-9 
663 N. Wells St., Chlcaco 10, Illinois 

WAIIEI ELECTRIC CO., 663 N. Wells St., Chicago 
I Gentlemt"n: Send Free Sample and Details to: I 

I 
I 

I 
I 

Name ________________________________________ _ 

Adarus ______________________________________ __ 

LCity Stale J ______________ .... _____ _ 

AND SCREWS, 
BOLTS, RIVETS, 
WASHERS, Etc. 

BIG 5 LB. ASSORTMENT 
M o re than 1000 98 
piec es. Great for 
mec hanics, repair-
men, hobbyists, ex-

perimenters. 2 for 
Worth dou- $3.69 

~== ble. Satisfaction guaran
teed. Order now. Write 
for bargain list of fiber, 
bakelite, rubber, felt 
washers, pads; radio lugs. 

~rk clips, connectors, etc. 

HUDSON TRADING CORPORATION 
1 S 19 W. Hubbard Street Chicago 10, Illinois 

IMMEDIATE DELIVERYII 

RADIOS 

WRITE FOR CATALOG 
Send .now for our low $ 
prices and illustrated cata-
log on brand-new 1946 
models; radios and electri-

95 
and 
up cal appliances. Enclose 3¢ 

stamp and state items you 
are interested in. 
TONE-A-LUX RADIO & TELEVISION CO. 
Dept 12PS 303 W. 42nd St.. New York 18, N.Y. 

·~~~::;~~:i~ ~-.1 Send any size Photo, Negati"e 
:. or Snapshot and receive a 

complete set o f 20 envelopes 
and double-fo lded sheets t o 
match witb 20 reproductions ol 
you r · pho to. EACH ONE IS 
AN ACTUAL liiGHCiLOSS 
PHOT.QGRAPH. Your photo 
r eturned unharmed. Send onl7 
$1.00. 

Agents W anted 
PHOTO SPECIAL TV CO. 

38 W. 33rll St.,Dept.134,11ew Jorll 

Othen Now Do
Wear a Form Flttln& 

MILLER Tr1111 
which proYidH uatural &ee
dom and comfort in working, 
walking, playing, hone baclt 
riding, dancing, awimming or 
slet>ping. You juet cannot af
ford to be without thie protec
tion and eonvenienee. 
Wear two weeks thea con· 
sult your physician before de
ciding to keep it. 
Write me today f'or FREE 

det.criptive circular. Sent in plain, sealed envelope. 

I'RED B. MILLER Maaulactazu 
Dept. P.S. Hage~stowa, Muylaad. 

CopynghtL'd ma.enal 
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FOR CIIY 
••• co••n 

,Afr/iO.IIIlf{p~tJW"//fllHpfii&/IIFer 
Bulld up a business of )'our own with Nationally 
Adver tised P roducts bearing U odcrwriters' label. 
Sell to schools , ractortes, service stations, ware
houses, hotels, restaurants, public lnstltutlons, 
t ruck and bus companies, grain elevators. bouse 
traUers, autos, farms, bomcs, etc. Capable man 
can earn rea l money. Est ablished ln 1916. WrUe 
Z cuer untb detaUs, aoe, exvertenu , etc. 

THE FY R -FYTER CO., 
Dept. 92-12 Dayton 1, Ohio 

NEW CHEAP OIL BURNER 
.--FOR COOKING A HEA'I'INQ 

MIAT YOUa HOMI, COOK YOUa MIAU 
WITH CHIAP fUaNACI OIL r--~~k_ 

~~L· NO MORE SHOVELING COAL OR 
ASHES. New i'uellser Starter VaPOr
lzlnC System turns Cheap 130 Flash 
Furnace 011 tnto 0 11 Gas heat without 
c logging up, LIFE·TIME. GUARAN
TEE against defects, lJl.OO·BONUS 
OFFER FOR TESTING. We wUl let 
you try It In your own stove or furnace for one 
month. Get Yours for Introducing, Big proflta, 

I' 
l' 

Be ftnt. Send tn your name today. · 
NORTHWEST MFO. CO,, 537-P 5th Ave., Mitche ll, So. Dak. 

AMAZING ELECTRIC SWITCH 
ELECTRIC SWITCH OF A THOUSAND USES. 

MILUONS NOW IN USE. 
=:!::!!!!!!\!!!!!= Tum on your porch light when you open 
~ t he door-sound an alarm when the mail 

ls put in the box-shut ott the water 
when the tank gets full. these and many 

0 0 other services are performed with this 
tamazing switch. Shipped with an In

sheet showing- more than 40 111ustrated uses for this 
at the bargain price of $1.00 postpaid. . 

PRODUCTS CO. St. Charles 18, Illinois 

. 
'Learn to eeuc! ud reeetn Radio Code wlth a-reater apeed. 
Stop nervous temlon. Have eonftdenee, Be ProHelent. 
Same ayetem ueed by radiotelegraph specialists. Thou. 

~~1.... sands of operators needed. Rnab name for FREE book. 

CANDLER SYSTEM CO. 
De pt, s-o. Box 928, Denver 1, Colo., u. s. A. 

3· ft. plants. 6bestcolon. 
seeds postpaid for lOci 

'Bu.rn••e Flower & Veg. Seed Catalog Free. 
• BURPEE CO. 

506 a..tpll Bldg. OR 50&8..-pee Bid~. 
PhilacleiDhiaS2.PL CUntota.lowa 

Thrilling, colorful 
tra nsparencies o f 
beautiful Hollywood 
Models . • . so real. . . 
so lovely they'll take 
your breath away. 

. -Life-like, crystsl dear magnification comparable to theatre 
~~ereen projection. For 3S mm. slides, st r ip film and 8 or 16 mm. 
movie film. * Special Combination Offer-Two exquisite trans
parencies of lovely Hollywood ;\lodels and ~ensational Hollywood 
Professional Viewer- BOTH FOR ONLY $3.50 
Stvdio Guild, Dept. 5, lox 130, Hollywood U , Calif. 
0 Send S~ial Combinatiun Offer fo•· only S3.W 0 F ind enclosed ff--
0 Send 2 full color a•·t ~10\lel •lide• for only $1.00 0 Send C.O.D. ---If MONIY OIDIII 01 CNfCK IS INCLOSED WI'OI OtDft . WI WILl PAY POSTAGE 

DECEMBER, 191,5 

. 

AIR SPEED 
INDICATOR 

AIRPLANE STYLE 
0 s 

Attach to your bicycle handlebar 
and have fun registering the air 
speed you create as you ride. Works 
like the air speed indicator on an air
plane. Orders are coming in fast for 
Christmas delivery. 

Send For Yours TODAY! 
Enclosed in attractive and sturdy 
case with transparent plastic lens. It 
is dependable and rust proof. 
Inquire about our sales plan if you 
would like to sell BIKE-OMETERS 
to your friends. 

.Only Sl-00 EACH 
Add 25c for handling and 8blpplug. 

Mail Coupon-NOW-for Xmas Delivery 
---------------------

SPARGO PRODUCTS CO. 
Boston 6, Mass. 

Ntlnle .... ~ .................................•.......•...... ............ 

Address ................. ............................................ . 

• •• •••• •••••••••••••••••••••• ••• ••• •••••••••••• •••• •••••••••••••••••••••••• 
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MILLING ATTACHMENT 
Now - you can do milling, slotting, _grinding. 
grooving, squaring shafts, sawing at angles, and 
many other important operations on your fatfte. 
PALMGREN MILLING ATTACHMENT is 
a necessary fixture for small shops, schools and 

emergency work in large plants. Fits South 
·Bend, Atlas, Craftsman, Logan. Sheldon 
· · and all other makes .. It has 360° grad

..... 
uation for rotary angle adjustments. 

also graduated feed and adjuslment 
screw. Easily mounted by strad
dling lathe's regular tool post. Try 
one-it will quickly pay for itself. 

IMMEDIATE DELI\fERY 

• 

~ I ~ · I ~ ~J.I; .. Wl ~~ g 1ii. I::H 
Onler .,.... ....,. .... ,., w Jlllllar . ..... tw ciN: 1lM' No. lOS 

CHICAGO TOOL AND ENGINEERING CO. 
11/n, •I PALJIGRI!:N PRODUCTS f,. o..r·a r-• 

1371 S.ttlh Chk .... ,.... • Clllnt~O 17, ...... .,, 

_ .. ............ 

Customer: 
"That's a beautiful Job , 
Pete.'' 

Pete : "Yes , you 
ca n' t beat 
the Foley 
ror turning 
out a per. 
rcct c uttlnll 
S~\V ' . 

SAW 
fiLtMG is a Good Business 

With the Foley Automatic Saw Filer you can put 
yourself into a fine cash business with s teady customers and 
make a good living. The Foley automatically joints the saw, 

ma.king all teeth even in size, shape, spacing. 
The Foley is the only machine that files all hand 
saws, also band and cross-cut · circular saws. 

I 

SEND FOR FREE PLAN-Shows 
how to start a saw repair shop. No 
canvassing. Send coupon today. 

FOLEY MANUFACTURING CO. 
1219-S Foley Bldg., Minneapolis 13, Minnesota 
Send Free Plan on Saw Filing business, no obligation .....,.,.,..;;,: 

~a~-------------------------------------
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BIG MONEY NOW IN 

THREE wonderful new opportunities for your own blc money
making business - regardless of your age, sex, or previous 
experience! · 

1. LIQUID MARBLE. Make beautiful artificial Marble Slabs. 
Pour from liquid state. Glazed or unglazed. This marble may be 
mottled, veined, multi-colored or left in original snow-white 
state. The color is actually a part of the marble! Does not fade 
or wear away. Liquid Marble is unsurpassed on kitchen or bath
rogm walls. Easy to make and install • 
2. PLASTIC FLOORING. May be made ln any color or combina
tion of colors. Gives a lifetime of wear. Dustproof, Soundproof, 
Vermir.proof. Resilient to the tread. Lay out solid from wall to 
wall or in pattern design of various shaped blocks. 

I 

• 

3. FLEXIBLE MOLDS. For plaster casting. Make yoUr own 
moulds for few cents each. $1.00 in raw materials will mak"e 
up to $25.00 worth of finished goods. We furnish "names of 
buyers. Write now for FREE information about our BIG THREE .· J 
money-making opportunities! Get in on busy season just star\- · 
lng. Send penny postcard or letter. No obligation. 

.. 

COMPO-TE?', Box 786-G, ST. LOUIS 1. MO-

POCKET ADDING· MACHIME · 
Sturdy ateel construction for lifetime uae. Adda. 
subtracts, aida multiplication. Capacity 999,-
999.99. A real machine-guaranteed 5 yeara . 
Thousands of satisfied users. Send name and 
address. We ship immediately, On deliven. 
pay postman $2.50 (phas C.O.D. and postare . $

2
50 chargee). If you send $2.50 wltb 

Free - ::feerca~: ~~ ~c:rMft~nar-ea~:~; 
Trial money back after 10 days' . trial 

it not satisfied. 
TAVELLA SALES CO., 21-RA West Broadway, New York 7, N. Y • 

WANT a permanent buat
ness profession of your 
own? Then become a foot 
conectionist. Earnings of 
men and women tn thfa 
greatly needed profeaslon 

run aa high aa $50.-•100. weekly after a few weeks home traJnlnlr 
-not medical or chlropody--eaay terma. no further capttaJ 
needed. no goods to buy. 50th year. Write for free booklet. 
Steplaeuoa. Syttea of Feot Correctioll, &Z Back Bay, Beat•. Mua. 

• 

''WONDER'' 
ELECTRIC BUTTON 
Moat tntereetlng electrical apparatua enr db· 
covered. Make your own Telepbooe-AmplUier De· 

tectlphone, Tranamlt your voice or mualc to distant roome. Perform 
hundreds of fasclnatlq experiments; So tiny It can be concealed In 
dozens of places. Send $1 now ror button and free 6,000 word IIUitructlon 
booklet with 50 Uluatrat,:d experiments. SPECIAL OFFER 6 butto111 
and booklets sent post.pald for $5. Write now to 
BUCK MFG. COMPAN North A11arora, 

Adler Elevator Shoes 
make you almost 2 INCHES 
TAUER, ··conftdentially". 
and comfortably, the in• 
stant you put them on. 
Worn and praised bY 
thousands. Look like any 
other stylish shoes - no 
high heels! Write for 
amazing catalog, mailed 
ln plain wrapper. Adler, 
122 E . 42nd St .. New York 
l'l, N. Y ., Dep:t . PS·S. 

POPULAR SCIENCE 

Copyngllted matenal 



~ mAEHlDES 
with the 11PENCIL-SIZE11 hnndpiece 

Fo redom's rema rkable PENCIL-SIZE HA.,..DPIECE gives 
you finger-tip c-trol in pe rformin g scores o f tasks
J;"r inding, polishing. de burring, sh~rpening, cleaninl!. 
slottin g, milling. e tc. Gets imo t ight p laces that ordi
nary tool!? cannot reach. Used on a ll metals, wood, g loss 
a nd plasttcs . 
Model 505 as illustrated $17 .so. Other models , some 
with larger, ball-bearing handpieces, up to $48.75. 

Catalog No. 88 on request. 
OVER 50,000 FOREDOMS HAVE BEEN SOLD 

FOREDOM ELECTRIC CO., 27 Park Place, New York 7. N.Y. 

Casting-Forging-Heat 

BRONZE FO NDR 
Is again a vailable In limited quan tity 
without priorit y. Orders filled in sequence 
as received. INVENTORS-SCHOOLS
CRAFTSMEN use FOUNDRYETTE for 
making castings quickly tor new inven
tions , for instruction. and general pur
pose. Order now for earlY delivery, 
Three sizes are available capable of malt
Ing bronze castings of 1 ~2. 3. and 6 
pounds weight, aluminum, copper. brass, 
etc. $17.50, $24.00, $34.50, f . o. b. Kansas 
City. Domestic gas supply and 110 volt 
AC or DC ener1y required for operation. 
Write for circular. 

KANSAS CITY SPECIALTIES CO. 
Box 6022, Dept. S·61 Kansas City, Mo. 

MULTICYLINDBR 
HI-SPEED MODEL STEAM ENGINE 

Operates o n stea m. compressed a ir or o t her 
vapor a t high o r )(lw pre,.su r('s. Automatic 
vah•(>!<-runs eltht'r way, Specltkatlons B ure 

7 .' J t j" Strok ._. 1:2'' Hf'igh t 3 1·2" Lt~ngth 
4 " " " Weight 17 ozs. So. ('yls. 4 . l 'art 
lngl<- aluminum coppE>r alloy. P rt·clslun 
englne<'rt-<1- J::asy to l mllcl, Hough l'ast

i ng S<•t 1 linlshc•cl t•ran k l $13. 25 ( 'nmph·te 
Engine 1 as shown) $22.75. Forward yuur 
order d irect to •• • 

INLAND MARINE COMPANY 
7817 Grove Avenue Webster Groves 19. Missouri. 

MECHANICAL IIIGIIIEERIIIG 

PAYS I 
This Is the machine a ge. And back or <'''ery machine
.-very part-an> the englne E>r s w ho d e slg nf'd It, the t rained 
m echa n ics who built it. No w onder there's h igh pay ••• 
many o pportunities to adva nce ... for the se indi spensable 
m en. Be one of them! Don't stick in a rut! Let J.C.S. show 
you the w ay to SU<'<'e ss! T hese :';<'hool,;, f amous fo r more 
than 50 year A, o ffer a u thnritative, pra<'tlcal Cour !<es to 
m eE-t the needs o f almos t any man In mt•rhan i<'al t ra des. 
Mechanical Enginet•r lng . . • D rnrtlng . . • Me<'hanic:al 
Drawing •• • Shop l'ract ice. W r iw today f o i' f ree! IJooklet. 

lltenatioaal Cerresp11dea Scll11ls. lor 7644-L. Scranto1 I. h. 

DON'T SOLDER! 
Mak.- Electrical Connections th.- solde rless way. No w a iting tor 
Iron to lleatl No burnt tincers. send Card tor literatur e & Prices to 
THE MARK CO., Box 271, FLUSHING, N.Y. 

HANLAN APPLIANCE TESTER 
In t his slngle unit are c ombine d all t he necessary 
te~t>l f o r e xamin ing every applian ce. ('hecks t h er
mostat~; under actual working ('nn<ll tlons. Te lls 
l n,:;tant It op<•ns or c los""· Contr ols the h eat on 
sol,.h.•rtng lronH . Prt'V~ntM ovt?-r .. h t' a11nJ!. T t?RtR 
continuity , oPl'n c ircu its, etr. ChP<'k-< automatic 
i rons. \o'acuum clenner~. mnt or~. ~h;•vt""r"'. hulhs. 
liJ>J)IIanre,; Wi th :l-w ay .. Witcht'S. etc. flrt'at time 

PaL Paul. effort and mcmcy san•r! ONJ.Y $9.5 0 ( ' oM PLJ-:TE. 

FREE with each Tester. New, Complete Practical Course in 
electrical appliance repairing. WRITE FOR CIRCULAR. 

HANLAN CO., 1419-B. West Jefferson, Los Angeles 7, Calif. 

DECEMBER, 191,5 

Announcing A New 
Drill Press Accessory 

THE BARRON 
ROTARY SURFACE 

SANDER 

ss.ts 
COMPLETE 

Note these Special 
Features Made of Al
coa aluminum. Machined 
and balanced for smooth 
operation in drill press chuck. For surface sanding woods, 
plastics or polishing metal surfaces. Complete with 20 
Instantly removable sanding cup discs. No messy glueing 
needed. Leaves an agate smooth, absolutely true surface 
fini sh. Does not leave waves, ripples, steps or striations in 
work piece. The only tool of its kmd. Shipped prepaid 
on 10 DAY MONEY BACK. GUARANTEE for $5.95. 

The IMPROVED Barron 
Multi-Purpose Drill 

Press Planer •• S7-51 

Not only surface planes toughest 
woods and plasucs to precision 
limits - but rabbets, routs, ten
ons, panels, grooves, beads. Will 

cut rabbets, tenons, panels etc. to a depth of t• with 
special Barron extra long hi-speed cuner ,blades. Th9u
sands now in use. Made of Alcoa aluaunum,. macbtne 
finished thru-out. Vibrationless. Fits any drtll press. 
Shipped prepaid on 10 DAY MONEY BACK GUARAN
TEE on receiPt of cash. money order or C.O.D. for $ 7.50. 

Barron ALL-METAL 
Auxiliary DRILL 
PRESS Table.$8.85 
Hard Alcoa aluminum die casting heavily ribbed- mach
ined both sides. Has 234 sq. inch extra larjte working 
surface. Equipped with Barron Sted Planer Fence. Can 
also be used for shaper operations, innumerable other 
drill press uses. A real buy at $8.85, express collect. 

See Your DEALER ••. Or Write For CATALOG 
BARRON TOOL CO., INCORPORATED 
~'70 Jl.~rclaitecta Bldg. Dehoit 1, Mich. 

ITTLER'S KIT 
10 auorted sort whlh • p i ne blanks-rudy t o whit
t le to ~e finished prodn<"t.. Also lnclud<"d an x. 
ACTO MODELLIN(! K NIFE wit h complete ln
atructlona. EASY -Ft;N! Complete kit aend prepaid 
for $1 .50. W ritE' now to 
Dept. PS-3. 1402 Charles St. , LaCrosse, Wisconsin 

100 AMAZING EXPERIMENTS AND G~MES with .cold 
liquid Jigh1. W rire wirh fire. Form "'hlflpOo!s of llg~r. 
Make " N eon Tubes' ' of liquid. 9? o ther ~peu!Dents " !'.h 
LIQUID LIGHT in blue, yellow, pank. 10 Hems m each Kc t. 
SEND NO MONEY- THE PERFECT GIFT- Pay postman 
$2.98 plus posrage. Or send cash and we oay postage. 
MONEY BACK IF NOT SATISFIED! FRff BookJer
"100 Magic Experimems" with each Kir. -------·-··---- -- ----------·-- - · -- - -- -·--·-
PElHAM SCIENTIFIC PROJECTS, Dept. A 

Wolfs Lane, Pelham 65. N'ew York 
Seo1d me .. -····-··· ..... ·- I.JQUJO LIGHT Kiu. 
0 I enclose $ 2.98 for each K it. 0 1 will pay on delivery. 

Name 

Srreel 

Ciry 

.................. -... --···--··--.. --~--·-·-·-~---· 
-···---····-·-.. -···-·-- --------
. .............. -...•• - ... ____ _ .Stare 
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eiT'S BIG! 
26 Vz " WINGSPAN! 

•IT'S AUTHENTIC! 

ONE OF 
MANY 

Right down to 
the last detail! 

At yow 
Comet 
Dealer 

OUTSTANDING COMET MODELS 
You'll find your biqgest model-building 
thrills in Comet's ALL BALSA Solid Model 
of the B-29! A super-kit with many finished 
and semi-finished parts: finished turrets and 
blisters of formed plastic: scaled dual 
wheels, complete decal sheet, many other 
features! Comet Design makes it easy to 
build-assures better results! 

COMET MODEL AmPLANE a SUPPLY CO. INC., 
CHICAGO NEW YORK • 

HOME CRAnSMEN-amazing new tools, heretofore 
restricted to important war work of motor transport 
and aircraft plants, are now available t o you for the 
tirst tim e . These pate nted, new war-developed Flex· 
Abras ive tooh! - wheels, micro-points, flexa-cones
scientiflcally made of soft\ flexible, abrasive fabrics. 
Cut, shape, grind, and po is h in one operation. Save 
time, labor; do frecise work. Advanl"ed tapered thread 
design mandre fits all sbmdard rotary power unitsi 
like Handee, Foredom, Crandall, others. Get usefw 
Practo-Kit of 15 assorted wheels, points, cones and 
two mandrels for low price of $1.95. Big Master Kit 
with threE' mandrels and 36 assorted wheels, points 
and cones, only $2.95. Send check or money order for 
either Kit, prepaid. Or you can order either Kit shipped 
C.O.D. for r egular p rice plus small delivery charge. 
Satisfaction guaranteed. Write: Flex-Abrasive Co. 
Dept. 8-P-F, 100 N. LaSalle Street, Chicago 2, Ill. 

--

YOU CAN BE 
YOUR OWN 

ARTIST! With the Stenso Lettering 
Guides you can now do profes
sional lettering, make snappy 
posters, bulletins, scrapbooks, 
maps, etc., all by yoursell. 
Available at stationery and de
partment stores, neighborhood 
dealers. 5 & .J.Oc stores. Indi

COMPLETE KIT $100 
No. 208 only -

vidual guides sell for as little as lOc each. 
MAKES AN EXCELLENT CHRISTMAS GIFT. 

lll"l'irr/1 It unobtainable locally send $1.00 tor spe
cial kit No. 208, plus Sc postage. 

Dealers write for profit-making details. 

STENSO LEIIERING CO. 
2510-A Elsinore Ave., Baltimore 16, Md. 

N B W TINY POCKET SID 

RADIO! 
Slips tn your pocket or purse-Wt. onl)' 3 
ozsl Complete READY TO PLAY as shown 
with self contained phone for personal 

use. Smooth durable b lack and s liver plas
tic case. Has patented ftxecl Cr)'stai-SIIde 
Tuning Dlall NO TUBES, BA'l' r ERIES, OR 
ELECTRIC PLUG IN REQUIRED-Little up
keep cost-Should last for years. USUALLY 
RECEIVES LOC'AL BROADCASTS without 
outside aerial wlre•. 

GUARANTEED TO WORK 
when connected and used according to In
structions sent with each radio or your 
money back. 10 day trial. Can be used In 

homes, offices, hotels, cabins, in bed after hours, etc, 
Send On .. $lrM (cash, money order, check) and pay postman 

•1 $2.99 plus delivery fees on arrival or send 
S:J.99 for postpa d delivery, IDEAL GIFT FOR CHILDR.I!!N OR 
AllULTS ALIKE! NEWEST PRACTICAL NOVELTY! Get your PA
KETTE RADIO NOW for r eal enjoyment. Order today- N:>WI 
Deale rs In most c ities . 
PA·IEIIE QECTIIC CORPORATION Dept PS-1 KurDtJ, Nellraskl 

RADIO, 
ELECTROIO©~ 

and YOU! 

T HERl!l are big rewards in the 
rommunlcatlons line for the 
Radio man who has the an
swers I Too, the equipment that 
has made Radio communication 
possible is functioning now in 
other rewarding fields. Electron 
tubes in industry promise a 
whole new World of Electronics. 
I . C. S. has a variety of Radio 
Courses and a g reat new stantl
ard Electronics Course. Wrlle 
for booklet, pick S/OIU" Course. 

lltlflltillll Cerres•••• Scllnls. lea 1144-l. Scra1111 I, Pa. 

Earn CASH Showing to friendsl 
Write at once lt you want this fine made-to-measure sultr 
You can get It l.ly taking a few orders rrom friends, and 
earn up to $10.00, $12.00 In a day. Your personal 11ult 
helps you take more orders with Pionee r lates t style, made
to-measure guaranteed suits at amazingly low prices. Also 
complete line of Ladles' Tailored Suits. No experience. no 
money needed. Write today for FREE SAMPLI!:S-telllng 
about yourself-age, etc, No obligation-act nowl 

PIONEER TAILORING COMPANY 
Concress and Throop Sts., Dept. Z•ll20, Chlcaco 7, 111. 

When 
Please 

Writing Advertisers 
Mention Popular Science 

WAR SURPLUS BARGAINS 
M 5 TANK PERISCOPES $3., Welding 
Cable :Z5c: per ft ., 4 POwer German Gun 
Slghta $9. 75, 4H Lens Lantt'rn $2. 75. 
llfany other bargains In Motors, Tools, Hob· 
by and Optical EQuipment. 
Complete Illustrated catalog one dime. 3 
Blade, 2112H aircraft generator propeller and 
catalog-2 dimes. French Engineer ing Com
pass. Jewelled, and catalog-3 dimes. 
" ·l <'eP" St'aled POwer, signal lamp. and 
catalog-S dimes. "SPECIAL Propeller, 
Compass, Lamp wltb catalog and one l?j"....,o.......,:~;-j 

plement sheet each month for one year- 5 dimes. All Postpa ol 
COIIYEI$1811 If COY£1111100 SUIPLOS CO., 253 II. ~. St., Plllla., I PI 

Cllpyngh'ed m tenal 



IT'S ONIQOE 
ONLY $725 
Immediate Delivery 

Produces intense heat of 1900• 
F. Flame can he controlled to 
fine point, burn~ in any posi
tion in any weather. Closing 

valve forces needle through orifice, cleaning it of fore ign 
particles. Top filler opening, capadty 1 pt. F lat tank, 2 :~"" 
wide by 5", beautifully finished in red and black. All steel
all welded construction . Generator wind-shield included. 
\Ve pay postage-send $7.25 check or money order TODAY. 

FRED F. TEN EYCK INDUSTRIES 
Dept. BT-1, 758 5. lrolo St., Los Angeles 5, Colif. 

,...,...,. E T I NT 0 CART 0 0 N I N G ! 
l.earn to cartoon! Big pay! Easy, enjoyal>le work! Cm·
toon Cour,;e. Gag Cou rse. Anatomy Course & Buslm•s s 
<'ou rse full of plans. markets. Ideas, Drawing s<'l an<t 
c-riticisms . All une low price. RuHh ca r d for llc•talls. 

Hartman Studios, 2438 W St., Lincoln 3 , Nebr. 

When 
Please 

Writing Advertisers 
Mention Popular Science 

AGENTS 
SALES

MEN 
FOR 

IIIIIEDIATE 
ORNERY 

$2·~~ METAL 
SPIRAL 

BINDING 

Tlmt'ly fast sell ing Spel'lalty-easy 
Idento Cas<'. The P<'rft'<'t Wall<'t 

rdonolv hUl."S our nc•ar Vlrw 

pocket and Ladles• purse. St'lls Ilk <' "Hot 
$2. 40 Doz. Postpaid. Order trial Ooz~n today . 
order or money refu nded for unsold portion. . . ,.,,.. 
sample atta~hed, with 1st ordt'r. 

\"('St or hltm!H' 
l.~a. ( ·ost you 

Salt• of •~• 
("4Jlor dJsplay cant. 

BEACON SALES CORP. Dept. PS12, 37 S . Wabas h , Chicago 3 

SHIP MODEL 
MAKING 

New book shows how to make any model. Shows 
the short cuts. kinks, time-saving methods or 
experts. Complete plans for gorgeous galleon. 
rlioper ship. etc. Almost 100 Illustrations. 
Full c loth bound $1.00. Popular Science 
Monthly, Dept. 125, 353 Fourth Ave., New York 

Amazing, 
Train tht>m. Breed and 

sell them. P er!o r m wonderful magic 
tricks. Play j nkt>s . Il lustrated 
hooklet tell s how to keep, feed 

a.nd train; designs for cages a nd show cases: 
psychological tests and s c ientific experiments; 
umouse m otor; " cigarette packag e joke (mouse 
out) ; "man or mouse" joke: vanishing mouse trick; mouse 

I trick (follows spoken instructions); hypnotizing the mouse; pocket 
mouse tric k (startles the gi rl s); color changing mouse; dozens o f 
other tricks and stunts plus information to make these m ice real 
pets. Tam e and !riendly-ea sy to keep. Require little room. Each 
pair sent complete with c-age, liv e and hea lt h y . Same as those 
used for laboratory and hospital u 11e. Shipped Express, $1 2$ 
Not Prepaid. Two mice , cage and booklet. ......... . .. . .............. • 
JOHNSON SMITH & CO., DEPT. 101, DETROIT 7, MICHICAN 

DECEMBER) 191,5 

WEBSTER'S 
NEW INTERNATIONAL 

DICTIONARY 
cS'Umut Gc/di.un, 

You m a y have had d ifficu lty in 
obta ining a copy o f WEBSTER'S 

NEW I NTERNATIO NAL D I CTION
ARY, Second Edition. But p lace your 
order wi th your dealer now. Only a 
short wait may be necessa ry. 

T he M e rria m-W ebster is t he st a nd
ard for State Sup rem e Cour ts, t he G ov
ernment Printing Office, newsp aper of
fices, colleges and schools. It cont a ins 
3 ,350 pages, illustra t ions for 12,000 
t erms, a nd a total o f 600,000 entries-
122 ,000 more t han a n y o ther d ictiona ry. 
G. & C. MERR IAM CO., SprinlJfie ld 2, Mass. 

' 'The 
Supreme Authority" 

• 
MAGAZINE 

The illustrated monthly about railroads 
Travel America in your armchair with TRAINS, t he 

· magazine ·which tells what the ra ilroads do and how they 
do it. Fine maps, photos and explanatory diagrams . Read 
now about the new streamliners you 'll soon be riding . • , 
Ask your newsdealer or send 25 cents for a copy. 

TRAINS MAGAZINE, Dept. N, Milwaukee, 3, Wis. 

It's easy to make any article glow brilliantly 
in the dark with this modern ready-to-use 
Luminous L acquer. Simply apply the lac
quer with a bru~h. Dries in a jiffy and is 
perfectly har mle::;s. Ideal for hundreds of 
p 1·actical household use~. And you can make 
extra mon ey in your spa1·c time-by ~elling 
jewelry, artificial flowers, t oys, pictures, 
l'l'ligious articles, etc., which you have 
painted with t his luminous lacquer. Chil
<h·en and g1·ownups go for t hem in a big 
v . .-ay ! Generous bottle will be sent to you 
postpa id on receipt of $1. Money back 
guarantee. 

LUMINOUS PRODUCTS COMPANY 
.3 W. 4 2nd St., New York 18, N. Y., Dept. Al2 
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HARD TO GET RADIO PARTS! 
r------------------- REPlACEMENT SPEAKERS-------------------, 

SizC' 
4" 
4" ,. ,. 
6" 
6~9' 
s· 

co· 
12'" 

IJ1~h Gr.tJc F"'lh· <.iuaunct"t"J, [.rss Output TransformC"rs 
FtdJ Price I:Ach Prkc Case Lou 

4~0 Ohms . . . . . . . .. . . .. . . ... • . . . . ... . . . . .. ... . .. $ 1.SS $1.49 C\01 
2 01. P. "f. . . . . . . . • • • • • . . . . • . .. .. . . • •. . . ••. . •. .. . l.·l'J IAl C.\01 
4)0 Ohms . . , , , . • • • • • • . . . • , .... • , •. . ••• •• •• • , , t.(o'\ 
2 01. P."-f. . . . . . . . . ... . . . . . . . . . . . •••. . . . • •. • .. . . 1.1'\ 

1.'\•) C~Q) I.,,, ( !()) 

l oz. P.~f. . . . . . . • . . • . . . • . . .. .. .. . .. . . • . . . . .• . .. . , . l.'H I. hit ( 20) 
4 1i Ohms Auro. .... . . . , .. . , • . . . . . ... , . .. .. , ... , 1.19 
2 oz. P.l\f. . . . . . . - . .. • • . . . . • . • . . . . • • . . . 2.9' 
2 OZ:. P.l\f. .. . . . . . . . . . . . ~ ... J 
20 oz. P.M. . . . . . . . . . . (,.'>' 

1.11 (20) 
! ... iJ ( lOt 
\ . ~9 (t~· 

''· ... , (4'\\ 

P hafmore I h:.aJphonC'S- Stn" le 1000 Ohrn'i . . • . . . . . • . S l. ~C) 
Douhlc 200 ()hrn'i • . . l,H'J 

Knob Ku - 'Hl lk Luxt P IHtiC Sr:t S\:rt"' Knuh> S·1. \'\ 
Volum~ Conuob - tOM. !')~t. !~O~f. '\ck•~l. l ~~c:~. 2 Mt·t: All ,.Hh $ ,. 1h.h. 2 h ).! ' . · ~unJuJ 

shalf. t:,c.h (,Q.,, HI IN Sf>.. -, 
( lnf\'tt.sl.l \'dOCif)' Mn.:to!"hnnC' ·10,()(1(1 un~ . • .!'\ lt. uh!C' $1 4. '"H 

Sin.c l~ Con,J. Rubber M1ke C:ablc-l;,,ot, ""'L' . Pt·r IOU U. $ \,\J\ 

Slt.i~lded Phono ~'lc~-10 h. coil. 9'Jt... tun ft . Sl. -•J 
Sratthc-th K it' ! 5 3· ft. lenj:th' U\C.flc,l >ues -t n .l~oult't\ $ 1.')' 

.Anttnna tbnl' 21ft., c.u.h t"'~ 
Dual Tc. I. F. Input ('r Output Tu.n, futlllt'h -·H'\ KC .. C'.&Ch , , , 

Army headpho ne DC resiscance 170 0ll Ohms ...................... . $2.<)~ 
Simp son Muh i·range Output Meter- Model ·127 .......... . . .. ... . .. . 10.9' 
\\"'eston 3 1 ;/ rd. Mecer Model ~o. ·171\·0·1 SOV AC ... . . . ...... . .. . ••• ·i.'J' 
Mercury Model Z Selenium Rectifie r t ype 1 1 .' V and 90 V Battery 

Eliminator .. . .. . ... . . . . ... . . . .. .. ............. . .... . . .... . .. . .... 8 .(,-; 

lllwuts [ltLthll\'ltt.' Caf\A.Cttur' 
Ur. D.C. ~tt !'c: t Pr1u~ 

llt1nos" Tubul.u P.tpcr C..JU~o:uon 
C.af'. !'t'C l':~t Pr : ~t· 

MFO \'uh.a~:c Price hlt lO MFD Pt11..c 240fn1t1!• 
100... .... • . 2) $0..1l $1.<)(1 ,U() I • • •• • • , , • . • • • • , • • • • • • $0.t)'oJ Su.u-. 

10 .. . .. ........ .. ')O .2H Z.'\11 .00! • . • • ••••• • •• •.••••. • - • .()") ,tl" 
20 . . . • . .. • • • . . . . no . n l··'" ,(l()) , , , o , , , , • , , , , , , , , , •• , , • .!1) . II" 

2U·lO• • • •••••• • • •. 1 'U ,(,l 1 .(-«1 .01 . .• , , , , , • , .. .. , , . , • , , • . • ,(J9 ,II~ 
lO ••• • . • • ••••.. . . • no A •J 4.(<> .U.! • • . • • • • •·· • • •. ••• ' • • . .~1 ,I'"' 
10.. . ... .. .• . . . 4~11 . )I 4.111 .U) , ... ... ..... .. . . .. . . ... . . 11 .lit 

IO·IO• .. . . . . . . . .4 l0 .74 (,.')<l .1 •.• •. ··• •• · · ··· • . • • •• . .• t .\ .t : 
•common C.uhtJttt , .!, . , .... . , . . .IH .tc• 

1(..00\X'\' P•s;u11 Tubui.H HutTc.•r ConJt'n\t't~ -.().1"1, t'.h.h 
.01. r.ach 
.o~. c.lt:h 

•. . . . I (~ 
• • •• ••• • t •)C 

: tc 

ul , n!w:cull 01 Ut(lUT{ Tr•nl)fUll'llt'fS . •• • . •. • . . ' ' .S .l •. 3,·.~) 12 'or $1 >.~ 
n1vtru nruc un., nrmt'U , . , . . . r· _ ''" 

fre'Cd Fn.C'~ol 8su PWR Tr.andormt'f -Pnm. 11 1 \' .(t()(. Se-t. Ct'; t'I.Lh stJt' ofCT (tl • . , , •• . S 1.2.91 

Order d irect from this ad-or .. ·rite ~pt. ~PS- 12 TODAY for BIG FREE 
catalog of HARD TO GET RADIO PARTS AVAILABLE NOWI 

We will ele~~:antly print anyone'• 
name an<t address , business or per
IlOna! style, on 40 eheete of crisp. 
new Whippet Bond Stationery 
(made by Hammermill). and on 20 
matchinc envelopes-all for only 
26cl Or, if you send $ 1.00 for four 
caeta we'll include one extra set 
FREE of any extra charge-or 5 
eetain all postpaid! Same name, or 
u many a K 5 different namee on eta.
tionery. Money • B•ok Gu•r•n
tM. Supply limited. Order Now! 
WESTERN STATIONERY CO • .._..._.J PGSJPAID 
Dept. 238- N Topeka, Kan... ...... .......... ,. 

tells a ll 
about this h obby ror 
skilled tradesmen, and 
professional men. yourself 
houn> or satisfaction and relaxa
tion building your own scale m odel 
railroad which llt'rfurms and looks 
like the real thing. It's easy and 
relativl'iY inexpensil·e . Get started 
n ow. Sen d a.t once for our free 
booklet " Your .1\Iodel Railroad:· 

MODIL RAILROADER MAGAZINE 
DEPT. NR MILWAUKEE 3, WISCONSIN 

FLOYD CLYMER'S 
MOTOR SCRAPBOOK 
Rtaud ahout ~arly Furd:. . :.: :;o 
other early c.ars In th~.>se 
unique. historical hooks. Cun· 
tatn ads. phow:-. . d~•t-t' l 'i ptinll ~ 
speclli c·nttuns. '• A M UST '' ~ny~"" 
TJ ,lll·: 1\ln;:::-nzlnc. :icrauhnok So . 
1 and No.!!. St.:>O <•:it"h: too•, 
Steam Car Edition. $!! .oo . 
Posumtd. ('lnth·hnunli. S 1 . Itt • 
extra. All book~ dl trerl.'nt. 
Catalog or motor hnoks . I o" 

~OR.O 
fllt$T ~1 •A" 

1903 

CLYMER, Dept. P, 2125 W. Pico, Los Angeles, Calif. 

PLASTIC HOMES S~w Bulltllng )laterlnl! ll<·surface old homes; 
hulld new ont•s. Cc.llurful~ Ut•autiful ! LIQUID 
MARBLE-l'olor - ~elazed! )lolded, hrushed . 

aprarcd. SANITARY COMPOSITION FLOORING-I>usttcss. no iseless; put 
on like plnst~r; rvsllh·nt-yH•Idln~t as cnrk: lasts llkc ston<'; plain or marked 
In tlle clcslgn. RUBBERLASTIC Mold Com pound- Mold novclti<'S, statu
a ry, toys, gifts, pl:ucu<'s. p las tor anl muts. COLORED POTTERY- Birdbaths, 
R'&rdcn rurn ltun•, vast•s. Tl LEX ROOFING .. tile-like colors. J llustratecl 
literature nnd c-atalo~: othf'r ('omPQslt1ons ami P lastit'S Jo .. ree. 

RAPID MARBLEIZING SERVICE, De pt , 12 
Sp~clallsb In Compos itions and Plastics Edwardsville, Illinois 

DETECTIVES 
TRAINING-SECRET INVESTIGATIONS-FINGERPRINTS 

Easy M t'thod - Short Time . - Rewards . 
Home- Travel - Secret Code-Booklet Ftu:•:-- WRITE 

INTERNATI ONAL DETECTIVE SYSTEM 
170 l·P Mo nroe St • • N. E •• Washlncton. D. C . 18 

* 
This stands for 
Honorable Service 
to our Country 

* 

• • • 

With Bottom Shelf and 18" Sq. Drawer. 2"x6", Solid Plank, Grooved and 
Dovetailed Top and 1"x8" Back Rail, Shellacked to a Smooth. Satiny Finish. 

iMiiHiWK'UIMaEicO.--0~ 331• 6 Ft. Long • 3.4" High • 26" 
I 14525 W. c•lcato llvd. Detrllt 27, Mlc•·l Deep. Shipped Knock-down, with 
I EICIIsed o c•eck O Mtner Orlllll' I• L.. ..... Bolts, Nuts and Screws and ABC 
I Slip .•......... , •••• CHIEF WORK BENCHES afl Chart for Quick Simple Assembly 

QuantitY ' • 
I St&.95 each, F.O.I. Detrei~ ·Mich. I piUJ"'f'l ~Ju•••IJ I O Setll C.O.D .. S5 DljiiSit [ICIIsld. I -
I NAME ................................................ , MOHAWK LUMBER co. 
~ ADDRESS ............................................. , 14525 w. Chlca80 ao.-ovonl 
I CITY ............................. STATE ............. , DDIOII 27, MICHIGAN 

L---~~~~~~~~~------

SIH CMck• Mt_, 
Ord•, tr WIU hif 
C. 0. D. ($5 .,.I) 

l 

Copyngllti.O'J material 



. ' . 

.. 

[. 
' 

I . 

_-,·-.--_ . 
---~ 

Every uoltsmon, sportsman, stamp cal· 
lector, mechanic, will welcome this tool 
that ·makes seeing easier. The Magni·Ray 
not only MAGNIFIES, but also FlOOD· 
tiGHTS the piece under inspection, with 
powerful, concentrated rays shielded from 
the operator. Hundreds of uses around 

any home. Gives TWO-EYE SEEING without distortion. 
Eyepiece adjustable for angle and height. Heavy base. l ens 

of finest optical glass, ground by experts. Complete with two 
bulbs, cord, switch, damp and stand, SIB.SO. Immediate 
del ivery on 10-day money-back basis. Shipped C.O.D. or on 
receipt of check or money order. ORDER NOW. 

sc.KEI 
ALL FIVE • • • 
WONDER-SHAVE has all five, n ot just 3 or 4 , but all five of 
the essentials for clean . comfortable shaves. 

• A whisker-softening agent to "blitz" your whiskers. 
e Skin-protective oils to safeguard your face. 
e A non-greasy. non·Stlcky texture-no clogged razors. 
• Cooling, refreshing Ingredients for your comfort. 
• Not hJgbly perfwned-a gentle pine-woods fragrance. 

-IT' S NEW-IT'S DIFFERENT-YOU' LL LIKE IT-

def.~hQJIB BRUSHLESS SHAVING 
.:IJ AT IT ' S B ~ S T 

A two weeks trial wlll convince you WONOJm-SHAVE Is the best you 
ever tried. Send 15c today for gcnet·ous size trial Jar . 
ROYAL...JAY PRODUCTS Box 337 Mamaroneck , N. Y, 

When Writing Advertisers Please 

Mention Popular.Science Monthly 

CINEMATOGRAPHY 
Hollywood film technique; business films; · educational and Free 
Lance film production-taught at home. Professional super 
vision. Write today lor free, beautifully illustrated catalogue. 

Motion Picture Ins t itute 
217 s. Woodward Ave. of the U. S . A. Inc. Birming ham, Mlc:h. 

ART BOOK MAKES FIGURE 
. DRAWING EASY! 

No you don't have to attend an art school or 
hire expensive artist models to Jearn figure 
d1·awlng. This excellent Art Book is fully illus
trated with a series of art models in full life 
poses. They are so posed that each part of the 
anatomy is clearly revealed to make sketching 
simple for the student. Send $1.00 (No C.O.D.> 

Merit Book Co. (Dept. P. S. S l 
Box 21 Station A New York N. Y. 

• 

I 

l 

You Can WELD 
Anything!Anywherel Anytime! 

With the New Model 

FORNEY ARC WELDER 
32 Volt DC, 110-220 AC 

• A complete wbrkshop in itself. 
capable of doing heavy steel con
struction, l!ght metal welding. braz
ing or soldering. As sturdy as the 
Rockies, it's mounted on a heavy 
steel base with cast aluminum case 
and easy-rolling cast aluminum 
wheels. Built with voltage control. 
Bette1· on R.E.A. llnes. Light. com
pact, powerful, fully equipped, low 
priced. Forney products are sold and 
used throughout the world. Machines 
for small shops or big plants. priced 
from $20 up. Get full information. 
today. Several dealer territories 
now open. Write: 

FORNEY MFG. CO. 
Fort Collins 3, Colorado 

DECEMBER, 1945 

L._.....,_. __ _ ' 

. . 

THE STANDARD GUIDE 
TO PRIVATE PLANES 

Edited by Lester Ott 

How to luy an Airplane 
Personal Aircraft 
Rotary Wing Aircraft 
Gliclers ancl Sailplanes 
Aircraft Engines 
Aviation lasttraaco ancl Fiaanclng 
Pr.ivato Plano Specilicati011 Chart 
How to Obtaia a Pilot's Llcuso 
Flyl•t Rogttlotioas 
lns~umut Flyi•t 
Novigatio-How to Fly Crass-Couatry 
Weather for tho Privata Pilot 
Airport Gtticlo 
Whore to Loora ta Fly 
Aircraft Dealers oacl Dl•trlltwtors 
How to Fly a Pfoao 

Beautifully printed on large 9" x 12" coated 
paper and profusely illustrated with photos and 
drawings, THE STANDARD' GUIDE TO PRI· 
VATE PLANES is your guidepost to personal 
flying. 

Order your copy now, $2.00 PosfpGid. 

·-------------------------------1 
Aeronautics rublishi11g Auociotes 

'='--

• 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

501 Fifth Avenuo 
New Yark 17, N. Y. 
Ht••c ;, -my order for '!'HE STANDARD GUIDI:: TO PRIVATE PLANES. Enclosed f

1 find $2.00. 
. 

Hom~t • • , •••• ••••• ......... . ••• •••••.••••• , .. .. . ... ••• •••••• •••••••• • •••• • • •• I 
I 
I Add,e-tto ••••••• • ••••••••••••••••••.•••.••••••••• • •••••• • • •• . . . . . . . . . . . . I 

•••••••• • • 0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0 • • • •• 
I . . . . . . . . . . . . . I 

~--------------------------------~ · 
AUTOMOBILE RACING BOOK (Pit~~!i::~0") 
12 Chapters. i7 Illustrations dirt 1 rac·k. <•hampionshiJ> 
and midget cars. llow to huild ~n~:incs. l'lmssis and 
bodies. Why the fast ones are fasr ant! 
how to make tht>m fast. How to speed u 
Ford V · 8 cars and rt>bulld F\lrd .\ /~ 
and B engines. IIow world·s •·t>tot·(J 
cars at·e built. Official AAA 
midget rules and intcrnatiunal 
formula. Order NOW! $1.00 Post· 
paid ; $1.19 C. 0. D. ~Toney bark if not satiRflNI. 
RAY F. KUNS, Dept. A-77, Cinc:innetl 27, Ohio 

NON-SKID Pocket-Size CHECKER GAME 

. 
' 

TILT 1 EM! JAR 1 EM! SHAKE 1 EM! 
They won't move ' til It 's your move! Relax and Enjoy ·Your Leisure 
on that Auto, Bus or Plane Trip with a gam e of NON-SKID Chec:kers 
• • • t he Modern Pocket-Size Chec:ker Game with the New Patented 
Feature that makes the Check e1'11 "st a y put"! No Sliding Just when 
you •re about to make that ••winning move" ! An Ideal Gift for a 
convalescent or Servlc:e Man! You Get CHECK Ell~. 

i~!j!'e~~~~;;~~~~E~~~~~-~~~~~~~~ -~~~~~~':~~~~:~: $100 
Mall CASH or MONEY ORDER to 

CRITERION CO. Box 1285, Hartford. Conn. 
COMBINATION CHECKER & CHESS SET ...••. . •... $1.50 
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LD'S 

VEST POC 

ll'lts vest pocket or purse. 
Guaranteed Accurate. Operat

ed as easily, and as reliable, as 
machines costing many times as 

much. NOT A TOY OR GADGET. Sub
stantially made of 28-gauge steel
guaranteed lor life against defects in 
construction. Beautiful looking, mod
ernized design. Finished in Black, 
Silver and Red. You positively can't 
buy a Calculator of equal quality for 
as little money. ACCEPTED AS THE 
FINEST LOW PRICED CALCULA TOP.. 
FOR OVER 30 YEARS! Operates with 
a flick of fOUr finger. Adds, sub
tracts. multtplles. divldes-.::ounts up 
to ten million. Pays for itself over 
and over in mistakes avoided, and 
time saved. 

MAKES IDEAL GIFT 
Baby Calculator makt>s an 
Ideal gift- for every Gift oc
casion. Birthday - Gradua
tion - Christmas- Annlver· 
sarles. For men. w omen. 
children-teachers, buslne~;s 
people, home or shop us<'. 
COMES PACKED READY FOR 
GIFT WRAPPING. 

TEN DAY TRIAL 
Money Back Guarantee 

Because we know that our machine Is 
the very best Calculator to be obtained 
at this low price, we make thiS 10 
Day Trial offer on a positive money 
back cuaranteell Don ' t buy ANY Cal· 
culator without this guarantee! Send 
only name and address. pay poRtman 
$2.50 plus pOstage (If cash Is sent, we 
pay postage-you save up to 40cl . 
(Send full cash It outside U . S . ) 
Money back within 10 days If not de
lighted, 

CALCULATOR MACHINE CO. (MfrsJ 
DEPT. 461, P.O. Box 1118, CHICAGO, ILL. AGENTS 

WANTED :•••••••••••••••••• U S E C 0 U P 0 N •••••••••••••••••••: 
: CALCULATOR MACHINE CO •• ( Mfrs.) : 
: P. 0. Box 1118. Dept. 461, Chicago, Ill. : 
: Your Cnlculator is just what I 've been looking for. Send : 
: one at once I C.O.D. J or (I am enclosing $2.50). : 

ID 

FREE TRIAL 
ONLY 

$ 
TOTAL 
COST 

so 

SEND NO MONEY 

• • • • • • • Name ...... . ... .. · . . . . . . . . . . . . . . . .. . . . . . . • • • . • • • • • • • • • • : Address . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . • . • . . : FREE!! 
• • • • 
: City ••..•• •••.•.••••• , •••••• State. . • • . . . . . • • • • • : 
: .............................................................. , 

Ea(lt Baby Cal(ulator endosed In 
beautiful rldt-loolcl11g leotlterette 
Case-at no e:xtra (Ost, 

BIG CASH EARNING , TOO 
Big news! This fine tailored suit your• without PQ'ing one eeDt
and big cash earnings, tool It's ea1yl Just take a few ordera for 

famoue Glhson Tailoring. F.arn up to $10 In a day and get 
your own suits as extra bonos. Dozens of rich new fabric•, 
superbly tailored In latest styles, at low prices produce or
ders on sight. Mon~y back guarant~~ . FREE SAMPLES! 
\Vrlte today giving name, address, agel etc. for btg com
plete outfit of actual aamph.'s and deta Ia of amulng new 
Bonus Suit and money-making plan-All sent Free. No ex
perience. SEND NO MONEY! 

34 Different 
Model Kits 
$5 to $3G 

Send 3Se for 96 
Page Illustrated 

Catalogue 
BOUCHER SHIP MODELS 36EAST IZ ' " ST.. HEW YORK.l N.Y. 
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BURNED OUT or BROKEN ELECTRIC 
SCIIN, Inc:., 500 S. Throop St., Dept, Z·520, Chicago 7, Ill, 

HEATING ELEMENTS REPAIRED 
WITH NEW AMAZING NICHROCITE 
Simply overlap ends. apply Nl~hroclte 
Paste and turn on current. Us~d by 
lar~~:e utility companlea. Trial ord~l', 
$1.00: 4 oz.. $2.50: 1 pound, $R.OO. 

BUILD IT YOURSELF! 
Complete 30 Watt Amplifier Set with all the neces
sary parts including tubes (less speaker), chassis, 

etc. with large pic;:torial print. Only $18 95 
Send stamp for g1ant catalog. • 
UNITED RADIO CO,, SS.A Market St., Newark 1, N, .J. Anaslm& lllfi,CI.,BLI&l-B,IIIIIIIIJIIIS.IIIL 

FOR ONLY 

TO SAVE YOU VALUABLE Tl and MONEY! so· This portabl• DYNAMIC \yELDER-asily carried to fh• job-can b• operated from any convenient, 
p roperly wired I I 0 volt, 60 cycl• line. Con also be supplied for 220 volt, 60 cycle operation ond for 

other voltages and cycles at slight additional coot. Worh on IRON, STEEL, BRASS, BRONZE, AND 
OTHER METALs-has 8 metallic ond carbon ore welding heat stages-does work you would thin• 

only possible with lorger more ••pensive machine. Once yo11 see a DYNAMIC in operation, you 
won't wont to be without it. lk simplicity will amaze you. In a year the DYNAMIC only cost• 

about 6c a <loy. Holmet, rods, cables, holder and operQting instructions, etc., furnished. 

COMttLETE ••• 

DYA'AIIIC SUPEIICHAIIIJED WODE/1 
DESIGNED TO DO• HIGH GRADE WELDING INEXPENSIVELY- Mointe
t>once Men; Forme": ~eehanics: Machine Shoos: Foundries; Auto, Gen~rol 
Repair and Job Welding Shops: all using the DYNAMIC find it so indi•pensable 
ond \lteful that the, cannot oHotd to br without it. If ln••Petienc.od. J0" con easily lear!' 
to do a •ariet,.,ot hlgh qrode welding, jobs by following the procHcol. simplified OAif0hA8 
ond •eldJng lnatructions fwl'lished. 

"''"''"'' "' u.. t 'hl•·•a:v .hcl11lhHl or f'guuo<'rre 

AVAILABLE NOW 
WITHOUT 

PRIORmESl 
Write today for 
particulars. Qel 
details - our 
10 day trl .. 
offer 

OYNAMIC WELDER CO. e 13 EMt 23rd St., DG Chlcaco aa, 111. 
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Appear 
SLIMMER 

MAICE THIS TEST • 
WITH YOUR OWN HANDS 
AND fEEL WHAT WE MEAN 

. 

.. . . . 

0 
Feel 

BETTER 

• 

• I ' 

. . . 
• • • •• • fl • • ·. 

·. . • •• . . .. 

.Look 
YOUNCER 

with Commander 
The Amazing NEW ~bdominal Supporter 

Yes. Instantly you, too, can begin to feel ALIVE ••• ON TOP OF THE WORLD .y 
Jolnlna tht !Parade of Men who are marching up the hithway of happier IIYina with tilt 

COMMANDER, the amazlnt new Men's abdominal supporter. 
GET "IN S!MAPE" INSTANTLY AND ENJOY A HAPPY STREAMLINED APPIEARANCII 
The COMMANDER presents the exclusiYely designed "INTERLOCKING HANDS" 
principle ror extra double support where you need it most It flattens the burdensome 
aac&iDI "corporation" and restores to the bo<IY the zestful lnYigoratinc feeling that 
comes with 1i.rm, sure "bay. window" control. Order t.h1s new belt today and beaiD 
eoJo71Di t.ht pleasure or reeling " ill shape" at. ORce. 

lltUTMII IEASIIIII-TAKII WIIQMT OFF TlltiD FiraT 
The helpful uplifting EXTRA SUPPOR'l'ING power of the COMMANDER 1lrm17 IUP• 
ports abdominal Iii· The instant you pull on tbe belt you breathe ea1lor • • • 1our 
wiDd ia loDier ••• Jou reel better! 
YOUR aACK IS lltACIID-YOUit CLOTHIS FIT IITTIIII-YOU APPUit TALUII 
The COl\Il\IANDER braces your figure • • • you look and reel slimmer ••• your clotbea 
fit. )"OU better. Your lrienda will n otice the improvement immedlatel)'. 

COMMANDIIIt IS NIEW AND MODEitNI 
The absence of gouging steel r ibs, dangling buckles and bothersome laces will prove 
a joy. COMMANDEU has a real man's jock type pouch. IT GIVES .GENUINE MALE 
PROTECTION. Try this amazing new bel' witb f ull confidence • • • and a' our rlak. 
SEND FOR IT 1\0\V I 

*THE SECRET OF. THE 
"INTERLOCKING HANDS" 

Only COID!Al\ilER contains this NEW 
principle. A porous non-stretch material it 
built into the Special stretch body of the 
COMMA.l-oilER . • • in the outline or two 
interlocking hands for EXTRA DOUBLE 
Sl!PPORT where you need 1t most. NO 
BUCKLES, LACES OR STRAPS.. 

• 

Commander Wearers all over America Say-
"1 am BUre ,.ou wUl be "Enclosed find order tor an• ft on the first thlfllr In tb• 

1 to th t tt 111 b y .M other belt. I wouldn't he with- .M mor n lng. Enclosed 11 m7 
P eased know a "7' out this supporter tor t.eu "?'check for another " 
far the best and most practical times what lt coats." · J. c:McO. 
~porter I have ever had. I Dr. G. c. S. St. Paul, Minn. 
ba.,e been pleased to show It St. Cbarles, Ill. "I n!comm end the Commander 
to se...eral of .my friends and it "Receiv ed the Commander it ror what It Is made for. It 
they are Ukewlse Impressed about a we('k ago. To say tha t sure nas been a great help to 
with it. You shall probably I am well pleas~d ~lth It me. I want to thank you for 

woul<.l be putting tt mtldly-1 what tt has done. I might add 
hear from some ot them in the can see that It fills a long felt it hae helped me more than 
future." .M want, giVIng the needed sup· it atlyl.h!ng 1 have ever tried." 

Dr. A. V. S. ~port and a mos t comfortable P. N. 
Standish, Mich. feeling. I never miss putting Fort Knox, Ky, 

Abeve are Juet a few of tho many unsolicited testlmonlala for the Commander 
tho - receive regularly. Origlnala of theao and othera are on file. 

SEND FOR IT TODA~ USE THIS COUPON 

10 DAY FREE TRIAL 
SEND NO MONEY 

Wear COMMANDER 
ten days FREE. If it O N L y 
fails to do all we say. S2.98 
send it back and the 
purchase price will be 
promptly refunded. SIZES 28 to 47 
SPECIAL LARGE SIZES 48 to 60, $3.98 

........................................ 
I INTRODUCTORY TEN DAY FREE TRIAL ·OFFER = 
.WARD GREEN CO., DEPT. T-9112 • 
.113 W. !17TH ST., NEW YOitK, 19, N. Y, • 
• Send me the " COMMANDER" for ten days Free Trial, I will pay postman the. 

• 
s pecial price of $2.98 plus postage. If not satisfied after wearlnc lt ten days. 
1 may r P.turn It and tho pur Chase price wlll be promptly refunded. • 

• M)' waist measure. , •• • •• • ••• , ••• , • , •••• My height te •••••• , • • • • • •••• •II 
• (Send ~>trlng- the size of wallit tt mea5ur1Jll: tape is not avallable.) • • • .NAME • • • , • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • '•' ''' '' • • •''' '' • • • • •. 
IIADDitESS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
.CITY ••••• , , , • •·• •• •••••••• •................ STAT •••• •. • ••••••••••• 
• a Cheek here tt :vou enclose ,2.98 with thle Grder ucl we Will pq pollb&'e• 

l.i .......... li.i···--··················1 
• 

• 

Copyngh1ed mat nal 
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~L N YOUR SHOP AROUND THIS L TH 
9-INCH LATHE FEATURES 

Fine workmanship by highly experi
enced machine IDol craftsmen 

Superflnlshed spindle with larce 
bearlnp 

Belt drive for smooth. quiet operation 
at hlp speeds . 

Back-cear drive for power and low 
speeds 

6. 8. 12 or 16 spindle speeds 

Thread cuttlnc ranee (Model A)-4 to 
. 224 per Inch. 48 pitches 

Precision lead screw for thread cutting 

Worm drive and friction clutch for 
power loncltudinal and cross feeds 

. 
Three hand-scraped V-ways and a flat 
way on· bed Insure perfect allcnment 

ef headstock. saddle and tallstock 

This South Bend 9" x 3' Model C Pre((ision Bench Lathe 
(less electrical equipment and bench) can he yours for . 
only $110.50. The Model B Lathe, similar to the Model C 

. hut featuring an automatic apron, power longitudinal 
feeds, and power crossfeeds, lists at $164.50. The Model A 
Lathe, same as Model B hut with quick change gear box 
making threads and feeds instantly available Without 
changing gears, sells for $224.50. The required motor 
and control switch, not included in the lathe prices, 
range from $14.00 to $39.0~ depending on horsepower, . 
current, and type of control. All prices are f.o.h. South 
Bend, and although no price changes are contemplated, 
prices are subject to change without notice. For complete 
information and specifications ~te for Catalog 9-G. 

SOUTH BEND LATHE WORKS 
I.ATHE BUILDERS SINCE .1906 

458 E. MADISON STREET, SOUTH BEND 22, INDIANA 
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THRILL TO 

5 Books 
in One
the Price 
of One! 

FEW HOURS-perhaps a few minutes-from your front 
door, in woods, field, or stream, there is a world of busy 
life which seldom meets the human eye. Here are un-

'liar four-footed creatures, creatures that swim and fly; 
are species of living things whose ways of life are so dif

from, and again so startlingly similar to, our own hu
ways. 

Multiply such a patch of wild life near your home by the 
and breadth of America and you have one of nature's 

resc and most varied collections of living wonders on the 
ce of the earth. To witness the daily lives of these wild crea

has been the privilege only of the fortunate few, posses
the time, knowledge and equipment n·ecessary for dose 

ervation. Now, however, this fascinating animal 
'"'r•d is broughc ·to you within the covers of this 
rilliaorly wriuen, vividly illustraced volume, to be 
joyed comfortably at your leisure. 

You tile Thrills of Naturalist and Hunter 
spent years and traveled thousands of miles with camera 

gun and trap~, you could not rt:cord a fraction of the 
n~ photographs and stories that are containt:d in 

American Wild Life." N o one man could accomplish the 
160 specially qualified writers from all 48 states gath

r u : u all available data from the records of regional natural 
isrory institutions, government specialists, state naturalist 

rnr •' ecaes, zoological authorities, and every other source of 
rec,o~t ized information. From this wealth of material. 
fL"''"' 160 writers drew the fascinating stories for " Ameri: 

n Wild Life. " The result is no mere catalog or encyclo· 
of technical data, but a storehouse of enjoyable 

reading, prepared in popular narrative style, so that not 
on l y the mature adult but the growing child as well. will 
den ve the keenest pleasure from it. It will also prove of 
~ceac enjoyment and usefulness co sportsmen, hunters 
and anglers. 

327 Photographic Illustrations-
& Full Page Plates in Natural Colors! 

The extraordinary collection of wild life pictures in 
this volume vies with the text for interest. The 327 
pictures show an amazing variety of wild creatures 
in their natural haunts, their everyday attitudes and 
wa~ of living. Here is the art of the photographer 
in its rarest form; co it has been added the art of 
modern photo-engraving, which renders every de
tail of the originals with marvelous fidelicy . The 
crowning feature of the collection is a series of 
six full-page plates in NATURAL COLOR. which 
you may well be tempted to remove from the book 
for fuming. 

--------~~~ 

E ·WONDER 
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DO YOU KNOW • • • 
A PRAIRIE-DOG CITY, its avenues stretching for many 
tutes nothing less than a subterranean housing ae•veiOPI 
large scale! 
TO RID ITSELf OF FLEAS, the fox, taking a stick in its mcm 
submerges in a_ pool of water. As it sinks. the fleas move 
drier regions. When only the wood remains above the 
fleas desert the sinking fox to take refuge on the raft. 
the fox releases the stick, leaving dre fleas to their fate. 
THE CLASSIC BELIEF is that the bat becomes entangled in 
hair and cannot be removed until every one of the fair vrcr 
is clipped co the scalp. Yet there is no actual record 
having happened! 
THE YOUNG OF THE OPOSSUM are so small at birth that 

sixteen easily fits into a 
HITCHHIKER OF THE HIGH 

sharksucker, a fish that att:u: 
to the body of a larger 

turtle and rides unmolestt 
abdomen of its power 

panion. 
These are just 

the thousands 
esting phen· 

wild life, 
in thf 

Not the least valuable feature of "AMERICAN 
\VILD LIFE" is its complete index for ready 
reference, which enables you co find instantly in 
this book any animal subject in which you are 
especially interested. 

EXAMINE IT 7 DAYS FREEl 

Five Books Bound in One 
Originally "AMERICAN WILD liFE" was 
planned as a five-volume set of books. However, 
to keep the cost down within everyone's reach 
without sacrificing the quality of the illustrations 
or the printing, it was decided to put all five 
books within one set of covers. In its final form. 
the 778 pages are divided into sections resembling 
five books, each with its own frontispiece, which 
are represented this way: Volume One: Mam
mals : Volume Two: Fishes; Volume Three: 
Reptiles and Amphibians; Volume Four: Land 
Birds ; Volume Five: Water Birds and General 
IndelC. See P•rtitll list of contents on outside 

"AMERICAN WILD LIFE" must be seen to 
be fully appreciated. That is why-even $ 

if you haven 't yet decided co buy it-we want 
rp send you a copy for FREE EXAMINA- pay 
TION. After you have seen it, and wish to 
keep it, you may pay the low price of only only 
$3.50, plus a few cents postage, in small 

.so 
II you d e cide 
lo keep lrl 

monthly payments, if you like. Otherwise return the book to us and you will n 
be obligated in any way. Cut out and mail the Examination Card at the rigb 
"Wouldn't s e ll It for a ny pr ice unless I could get today. WM. H. WISE & C().l 
another like it." - P . J . T., Ne wton. Iowa . 

INC., 50 W. 47th St., 
"Pr int a nd p aper exceed my e xpectations. Enter -
tainingly writte n . " -E. c . H., Phoen ix , Ariz . York 19, N. Y. 
"Perfec:t for the learning child." (Copyrigh t, by 

- R. H. B. , Safety Harbor, Fla. wm. H . Wise' & 'Coflhinc;1)liel 
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THE NEW 

POINT 
THE WHITE DOT 
ON THE PEN 
IDENTIFIES IT/ 

* 

Copyricht 1945, W A. Sheorr.r Ptn Co. 
*Trndemork Rtc. U S. Pot. Off. 

LIS TE N EVERY S UNDAY to 
SHEAFFER'S WORLD PARADE

NBC Complete Networlc, 
3 P. M. Eastern Time; 2 P.M. 
Central Time; 1 P.M. Mountain 

Time; 12 P.M. Pacific Time 

'Osting we come 
, 

BECI/tiSE ITS THE FINEST OF ITS KIND 
You can be sure that if the gift you give is a Sheaffer it is the 

finest of its kind! Day a fter day, year after year, the superlative 
writing performance of Sheaffer pens and pencils is a constant 
reminder of thoughtful gift selection! 

The bigger, 14-K gold, cylindrical .£ij.i;,_ * POINT of Sheaffer's 
"TRIUMPH" pen writes instantly on contact- writes smoother, writes 
easier, writes in any position- and there is a type for every hand. 

To prove the better value inherent in Sheaffer writing instru
ments-contrast their writing performance with that of any other 
pen or pencil. 

W. A. Sheaffer Pen Co., Fort Madison, Iowa, U.S.A., 
a nd Toronto, Ontario, Canada. 

Sheaffer's are still scarce, but supplies are increasln& daily. 

VALI ANT TUCK AWAY pen, $1 2.50; pencil, $5; complete set, $17.50. Federal 
excise lox additional. Other sets, $3.95 up. Complete range of Colors. 

HEAFFE 
• 


