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New 
and 
Up-to
Date! 
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This g reat 
book i:. beau· 

cifully primed 
and bound for 

long bard usage 
in shop or labora· 

tory. A big, band
some volume, 71 1 by 

t OJ/.i by 2•.4 inches rhick. 

• 

1500 Pages 
1200 Illustrations 
T HIS great new work presents-for the 

first lime in one volume-a complete 
coverage of the terms of science and en
gineering. Principles are dearly explained 
-methods of calculation are fully described 
with the formulae and units-chemical struc
tures and reactions, physical laws and in
struments, engineering design, construction, 
and operation are merely suggestive of its 
tremendous scope-which extends through
out the entire range of technical knowledge 
up to the most recent advances and inven
tions. The great number of photographs, 
diagrams, and charts have been specially 
prepared and selected to show the salient 
facts most dearly. Innumerable tables and 
summaries make all this information easily 
available for instant reference. 

This vast fund of information has been 
prepared and organized by a plan that in
sures its usefulness, complc~teness, and ac
curacy. Each entry is first explained in sim
ple, broad terms that are easy to understand, 
and that serve as an illuminating introduc
tion to the detailed and more advanced in
formation which follows. 

From Fundamentals to Latest 
Advanced Discoveries-

Principles, Methods. ronnulas-clear Charts, Diagrams 

For the student, the hobbyist, the manual 
worker, this great volume supplies, for the 
first time, a single, convenient source of 
reference covering all the sciences. The 
ample cross-references make it easy to fol
low a complete course of study on any 
chosen subject. By this flexible plan of ar
rangement, the professional scientist, who 
wants specific information instantly, either 
in his own field or any related field, can 
find it in a few seconds in its alphabetical 
place-comprehensively treated in the lan
guage he works with-the language of 

• sctence. 

• 

Answers tens of thousands of questions such as : , 
The value of radial, rotary gas engines-How the 
Diesel Engine operates-How air conditioning func
tions-What is the coming television system-How 
storage batteries work- How to find your position at 
sea-How to do dead reckonins- How your nervous 
system works-How to recogruze every star, planet, 
constellation-How optical instruments are construct· 
ed-How to work arithmetic, algebra., geometry 
problems-How bridges are constructed-How an 
airplane beacon system works-How petroleum is 
cracked to make gasoline-How rayon is made
H ow to survey a piece of land-and thousands more. 

MAIL COUPON ON OPPOSITE PAGE~ 
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12 Big Volumes in One! 
10,000 Separate Subjects 
The Instant Question-Answerer 
for Laboratory and Shop .. Workers, 

Mechanics, Home Scientists, Students 

The vast wealth of useful information in the Scientific 
Encyclopedia, if published in the ordinary way, would 
fill more than 12 average-size volumes. He.re is just a 
brief outline of some of the subjects covered: 

CHEMISTRY: Chemical e lements-symbols, atomk number, atom· 
ic weight, density, hardness, melting point, etc.-common re· 
actions, occurrence in nature, method of production from ores, 
uses in industry. Compounds-full information, including manu· 
facture and use. Organic compounds; industrial prod· 
ucts. Agricultural chemistry, food chemistry. 

PHYSICS: Mechanics, heat, light, sound, electricity, 
magnetism, X-rays, fully covered; principles and ap-
plication profusely illustrated. 

MATHEMATICS: From fu ndamentals of arithmetic to al
gebra, geometry, trigonometry, calculus, differential 
equations, etc. ; with special emphasis on their applica
tion to science. 

ASTRONOMY: Articles cover t.he entire subject. Each 
important coostellatioo is shown on a star map so that 
it can be easily located in the sky. Complete informa
tion on planets, use of telescope, spectrometer, etc. 

ZOOLOGY: The whole story of life from the tiniest 
siogle·celled o rganisms up to man himself, including 
vast numbers of common insects, mollusks, worms ; 
birds, fish, reptiles, mammals. 

MEDICINE: Thorough coverage of anatomy, circulatory 
system, nervous system, muscular system, skeletal sys
tem, excretory systems, etc. Vitamins, hormones. Bac
teriology. Diseases-symptoms, diagnosis, treatment. 
Drugs. Latest researches and findings. 

MECHANICAL ENGINEERING: Principles of mechanics, 
machine design, engineering parts and instruments. 
Types and functions of bolts, cams, gears, and other 
fundamentals up to automobiles, aeroplanes, locomo
tives, etc. Steam, gas, gasoline, diesel engines. 

CIVIL ENGINEERING: Surveying. Bridges, h ighways, 
r ailways-every subject thoroughly explained. 

Prepared by Outstanding Authorities 
In Each Field of Science 

The high technical s tanding of the editors is your assura nce 
of the a ut horitat iveness and accuracy of every sta tement. Al
though the r esponsibility tor each subJect was in the hands of 
a. single n oted scientist . t he authors an d publishers have h ad 
the co-operation a nd advice of a la rge group of well-known 
aut h orities. 

CONTRIBUTING EDITORS 
Richa rd M. Field, Ph. D .- Princeton Unive rsity-Geology 
Warren K. G reen. P h . D.- Amherst College-Astron omy a n d 

Navigation 
Arthur W. Lindsey, P h. D.- Denison University-Zoology 
Frederick T . Morse. M. E., E. E.-University of Virginia-

Engineering and Aerona utics 
R . S. Mueller. M. D.-columbia. University- Medicin e 
Lloyd L . Sma ll. P h. D.- Lehigh University- Mathematics 
Edward S . C. Sm ith , S . B .. A. M.-Unlon College-Mineralogy 
Ralph K. S tr on g. P h. D.-Rose Polytechnic Institute-

Chemis try 
LeRoy D . Weld. Ph. D.-coe College-Physics 
R. M. Whelden, Ph. D.-Massachus etts I nstitute of Technology 

-Botany 

Among the many CONSULTING EDITORS 
ROBERT H . BAKER. P h.D .. D.Sc ................ Univers ity of Illlnols 
HEMPSTEAD CASTLE. Ph.D ................. .............. .. Ya le UniversitY 
C. W. CUNNINGHAM, B .S ......... College of the City of New York 
HERBERT 0 . ELFTM.:\N, Ph.D . .................... Columbla University 
ERICH HAUSMANhE.E . . Sc.D ...... Polytechnlc lnst. of Brooklyn 
ADOLF KNOPF. P .D ................................................. Ynle Unlvel'slty 
JOHN C. RATHBUN, Ph.D . .... College of the City of New Yor k 
EDGAR P. SLACK. S .B ......... P olytech n ic Ins titute of B rook lyn 
HUGH S . TAYLOJ3-J D.Sc . . F .R.S ...... ........... Prlnceton Universi ty 
JOHN TURKEVICtt , P h .D ................... ... ......... Prloceton Un iversity 
\lOLNEY H. WELLS, Ph.D ....................... .............. Wllllams College 

• 

ELECTRICAL ENGINEERING: Motors, generators, light· 
ing, radio and television-every branch full y covered 
and d early illustrated. 

r 
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The foregoing is only a partial list of the countless 
special subjects covered. You will find hundreds of 
articles on GEOLOGY, BOTANY, N AVIGATION, 
CHEMICAL ENGINEERIN G , and, in fact, any spe
cia l branch of science in which you want information. 

EXAMINE A COPY FREE 
It is difficult io this limited space to give you a com
p lete adequate idea of the immense amount of mater ial 
contained in the Scientific Encyclopedia. See this vol
ume for yourself, without expense or obligation. \X' c 
will send it to you for free examination. D. Van Nos
t.rand Co. , Inc. , 250 Fourth Ave., N ew York 3. N. Y . 

Smd No Mo11ey Now Unless Y ou Wish To 
D. VAN NOSTRAND CO., Inc. 
250 fourth Avenue, New York 3, N. Y. 
Sen d me V nn Nos t 1·n nct •s S C J F:NTJ F IC Ji:N<"YCL O P EDl A. co mr>l o•tt• In 
on e volumto. 1110 0 pages. bound In >l turcly F nbrlkold . W ithin 10 
d ays I will elthl'r r etu r n It e>r sen d you $2 .00 n s fir s t p n, ·ment. 
a nd S2 .00 m onthly ro r ro u r mon th" unt il t he total p rl<"t' o r $ 111 . 00 
plus a rew c<.>nt,. p nRt n ge Is pnld. ( If you send r em lttanc·e of S 10.00 
w ith this co upon, w e wil l pay the pos tagto. Same r e turn privilege 
guaranteed . 1 

I f' .~. )l. !\ •. JJ ) 
Name ............................................................................................................... . 

Address ........................................................................................................... . 
Zone No. I City ............................................ ( if you know ill .......... S tate ................. . 

Reference ................................................... ................................................... . . 
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A BOY ••• A WATER WHEEL ••• AND A DREAM ! 

lrT WORKED! No boy had 
Jl everseenamore beautiful sight. 

Over a little dam spilled the 
water of the country <litch. The 
homemade water wheel began to 
turn on its rake-handle shaft. 
Faster and faster it went. Next 
step was to connect it to an old 
coffee mill inside the woodshed. 

Pebbles were poured into the 
churning mill. They sparked and 
crackled like a Fourth of July <lis
play, grinding noisily into sand to 
be used later for a casting mold. 

Here was the first moving de
vice created by Henry Ford! 

Meantime, somewhere inside 

his inquiring mind, a dream was 
struggling to shape itself. A dream 
of other wheels that would one 
day turn to lighten the burdens of 
farm and industry • • to change 
the habits of the nation. 

From water wheels to watches, 
to steam engines, to gasoline en
gines, Henry Ford's interest in 
wheels progressed. And the rest is 
history- the history of the auto
mobile industry. 

From May, 1895, when the 
first Ford car was wheeled into 
Bagley A venue, Detroit, more 
than 80,000,000 Ford-built cars 

FORD MOTOR COMPANY 

and trucks have been produced. 
Yet the thought and spirit that 

prompted that experiment with 
the water wheel have never 
changed at Ford Motor Com
pany. There is stHl the same in
genuity t hat is not afraid to be 
original • • the wanting-to-find
out-for-oneself that makes for 
progress. 

Today, this philosophy and the 
skills developed through more 
than 40 years are being applied 
to America 's vital needs. From 
this will arise new techniques to 
serve the nation when Ford re
sumes production of sturdy, com
fortable transportation, priced 
within reach of the greatest num
ber. As Henry Ford has said: 
"Our times are primitive. True 
progress is yet to come." 

Popular Science &lontlll:v f or Ma:v. 19 44, Volume 144, Numbe r :S. Published monthlY at 353 F ourth Avenue New York 10, N. Y. 
by Popular Scienc e Publ!J h lng Co ., J n.c , Ente red rus aecon<l-clus matter Dec. 2~_. 19 18, at the P ost Office n£ New York under the 
act of March 3, 1819 ; ad<lltlonal entry a s a cc:ond·clasa matter a t Dayton, OhJo, x earlY s u bscriptions t o the United Stat.es, $2. 00, 
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SPRINGBOARD TO StJCCESSI 

MANY men today are using ru:afting boards to help win this 
war! • The International Correspondence Schools 
Courses in Mechanical or Architectural Drafting 
have fitted many hundreds of ambitious men 
for better jobs in this well-paid field! 
• All I. C. S. Courses (covering 
400 business and technical 
subjects) are prepared 
hy leading practical 
authorities, constantly 
revised to meet new devel
opments. Yet the cost· of I. C. S . 
training is surprisingly low. • It's 
not too late for you to start - help 
your country, help yourself! Mail this 
coupon today! 

BOX 7680-K, SCRANTON 9, PENNA. 

SPECIAL TUITION RATES 

FOR MEMBERS OF 
THE ARMED FORCES 

Without cost or obligation, please send me booklet and full particulars about the course before which I have marked X : 
Air Conditioning Schools 

0 Air Conditioning 
0 Rea tiDe 0 Plumbing 
0 Refriceration 
0 Bream Fit~ 

Chemistry Schools 
0 Chemical Eneineering 
0 Chemistry, Analytical 
0 Chemietry, lnduatrial 
0 Chemiatey, Mlc- Iron & Steel 
0 Plastics 
0 Pulp and Paper Making 

Civil, Archltectunl and 
Struotural Engln'g Schoola 

· 0 Architectural Drafting 
0 Architecture 
0 Bridge and Building Foreman 
0 Bri~e Eneineering 
0 Building F.stimating 
0 Civil Engineering 
0 Contractinc a.nd Building 
0 Highway Engineering 
0 Lumber Dealer 
0 Sanitar:v Encineering 
0 Structural Drafting 
0 Surve:vinc and Mappinc 

Electrical Schools 
D Electrical Drafting 
0 Electrical Engineering 
0 Power House Electrician 
0 Practical Electrician 
0 Practical Telephony 
0 Telegraph Encineu 

lntel'nal Combustion 
Engln ... Schoola 

0 Auto Technician 0 Aviation 
0 Diesel-Electric 
0 Diesel Encinee 0 Gaa E ngines 

Mechanical Schoola 
0 Aeronautic~>l Engineerinc 
0 Airplane D rafting 
0 Flicbt Engineer 
0 Foundry Work 
0 Heat Treatment of Metals 
0 Induatria.l Design 
0 Mechanical Drafting 
0 Mechanical Engineering 
0 Mold Loft Work 
0 Pattern Making . 
0 Reading Shop Bluepri.nta 
0 Sheet Metal Drafting 
0 Sheet MetAl Worker 

0 Ship Drafting 0 Shit> Fittinc 
0 ShoD Practice 
0 Steel Mill Worker11 
0 Tool Designing 
0 Weldinc, Gas and Electric 

Radio Schools 
0 Electronics 0 Radio, General 
0 Radio Operating 
D Radio Servicing 

Railroad Coura" 
0 Air Brake D Car lMt>ector 
0 Locomotive Engineer 
0 Locomotive Fireman 
0 Railroad Section Foreman 

Steam-EnginHf'lng Schoola 
0 Boilermaking 
0 Combwnion Eneineerinc 
0 Encino Runnin~t 
0 Marine Encines 
0 Steam Electric 
D Steam Engines 

Textile Schoo Ia 
0 Cotton Manufacturing 
0 Rayon Weaving 
0 Textile Desicning 
D Woolen Manufacturinc 

Busln ... and 
Academic Schools 

0 Accounting D Ad,•ertising 
0 Ari thmetic 0 Bookkeeping 
0 Business Correspondence 
0 Business lVlaoagemeut 
0 Certified Public Accounting 
0 City Letter Carrier 
0 CoUece Preparatory 
D Commercial 
D Cost Accounting 
0 Federal Tax 
0 First Year Collece 
0 Foremanship 
0 High School 
0 Higher M athematics 
0 ru uatratinc 
0 Motor T raffic 
0 Post Office Clerk 
0 Postal Clerk 
0 Salesmansbit> D Secretarial 
0 Stenotrraphy 
0 Traffic Management 

Language School• 
0 Spanish 0 French 
0 Good English 

NatM ........................................................................................ AotJ ••.•.••.•••• Jiomo AUrelr ................................................................... .._ ....................... . 
· · Worhtn11 
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New MACHIN E LOAD System 
prov ides 'TI E- BLE' control 

Red shows " l oaded" periods - white 
"Unloaded". A glance reveals machine 
loading & scheduling details instantly. 
1 POSITIVE. l\1:1chine Loader shows 

Planning Department preciselywhen each 
machine will be: available-and for how long. 

2 FLEXIBLE. Standard forms ea)ily ap
plied to ~ix· or ~even-day week, day-of

month or any other machine loading basis. 

• 

' 

How BIG Producers 
found the ans,Yer in 81~1 PLIFICATION 

3 SIMPLE. No po ting, nothing to ~tudy 
or" intcrprrt ". No calculations. New 

orders prompt I) , economically scheduled. 

l mpro\·ed m achine utilizati on not only 
serves in wartime by stepping up pro
duction. I t serves ata/ltiml's by placing 
plants in a better competiti\·c position. 

With this d o uble incenti\'e , leading 
production executi\·es han: cooperated 
with Remingto n Rand Systems and 
Methods T echnicians in perfecting a 
•;:isih/y charud system of machine load 
control that eliminates calculations and 
turns this formerly time-absorbing and 
often inefficiently done task into the 

simplest of routine operations. 

Known as the uSc hed - U - Graph, 
M achine L oader, th is "final-answer" 
m eth od e mploys th e world- fam ous 
K ardex visible margin principle to show 
at a g/anu, tht ( X OCI sc/redu/e Oy hours or 

has become a matter of "time- table" 
accuracr with the new m ethod. 

Send the coupon below for folde.r KD- · 
320 showing remarkable results bein~r 
obtained by leading ai rcraft, equip
ment and other manufacturers. Jt'sfru. 

shortcrprriodsof e\·ery 
mach ine for an entire 
m onth ahead. Sched
uli ng or coordinating 
work and determin
ing delivery thereon 

r s"'i;; ;-0-;-;; ;w-·-; ;;;; :;;;;;; ;II-;;[ 1 
1 to maximum machine utilization I 1 
I Re mington RanJ l nc., Buffalo3, N.Y. I 
I Please send me- free - KD-320 I 
1 $howing t he ne w Sched - U- Graph 1 ----- - ----------------- ----;._-......li !\lachine: Loading System. I 

C 0"11JIQH1'0 l tU 

SYSTEMS DIVISION I Attn=--·--·····-·-·------··· .. --------·· I 

RE I GTO 1- irrn N ame··--... --··-·-,...··--·· .. _ .. ___ 1 
Addrc~s ...... __________ ... - ....... ,..- ... - ... __ I R D 

Buffalo 3, Ne.w York 

4 Buy War Savings Bo nds and Stamps Regularly. 

City & St::tl( ............ ............. - ............. _ .•... - ••...•....•.... I 
P . s. . I ______________ ... 
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HER BIGGEST JOB 

IS WAR 

There has never been a time when 
the work of the telephone opera tor has 
been so important as right now. 

For there are more Long Distance calls 

than ever before. More are in a hurry, 

particularly the urgent calls of war. 

Calm in emergencies, capable and cour

teous, the telephone operators are earn
ing a nation's thanks for a job well done. 

• 

BELL TELEPHONE SYSTEM 

When you're calling ot-er -,..ar.busy lines, the 
Long Distance operator may ask you to .. please 
limit your call to 5 mitJutes." That's to help 
more calls get thro u gf1 duriu g rusf1 Periods. 

• 

• 
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FIRST ANTITANK WEAPON. Lt. 
Col. G eorge B. Jarrett (see page 5 7) 
displays a .50 caliber, single-shot rifle 
developed by the Germans in World 
War I. I t weighs about 37 pounds. 

EDITOR • • • • • • • Charles Mclendon 
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AVIATION EDITOR • • • • • C. B. Colby 
HOME & WORKSHOP EDITOR , Harry Walton 
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"Rafe figgers his CUJ'Ve-pitch in' Bazooka z igs 'em when they 're zaggin'!" 
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MANY THOUSANDS MORE ARE URGENTLY 
NEEDED. PREPARE YOURSELF FOR A 
BETTER POSITION AND BETTER PAY 

Ambitious men everywhere have succeeded 
through home-study courses of the Interna
tional Correspondence Schools. So can you. 

We offer you the benefit of 
our 52 years' successful ex
perience as the creative 
pioneers of self-instruction 
through home study. 

If you need technical training, our ad vice on 
any matter concerning your work and your 
career is yours for the asking-free and with
out obligation. Let us send you full infonna
tion about I. C. S. training in the subject in 

. 
which you are specially interested. DON'T 
DELAY. Make "ACTION" your watchword. 

The successful man DOES today what the failure 
INTENDS doing tomorrow. Write to us TODAY. 

-------- &ISE THIS COUPON-------~ 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 7678·K, SCRANTON 9, PENNA. 

Please send Special Free Catalog O,I~_ _____ _ 

Name'----- -------- - -----

WorkinA Hours __________ A,ze, _ _ _ _ 

Home Address, ________ _ ______ _ 

Special Tuition Rates for members of the Armed Forces 
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The I. c. S. oHers courses of instruction 
in a wide range of subjects, including: 

TECHNICAL COURSES 
Air Conditioninr Schools 
Air Conditionine 
Heating 
Plumbing 
Refrigeration 
Steam FittJ.ns 

Chemistry Schools 
Chemical Engineering 
Chemistry, Analytical 
Chemistry, Industrial 
Chemistry, 

Mfg. Iron and Steel 
Pulp and Paper Making 

Civil, Architectural ud 
Structural Enrineerinr 
Sclaools 
Architecture 
Architectural Draftin& 
Bridae and Building 

Foreman 
Bridge En&ineering 
Building Estimating 
Civil Enaineering 
Concrete En&ineering 
Contracting and Building 
Highway En&ineering 
Retail Lumberman 
Structural Drafting 
Structural Engineering 
Surveyios and Mappina 

Electrical Schools 
Electrical Engineerioa 
Electric Wiring 
Gas and Electric W eldioa 
Industrial Electrician 
Lightina Technician 
Power House 
Practical Telephony 
Radio, General 
Radio OperatinK 
Radio Servicing 
Telearaph Enaioeerioa 

Internal Combustion 
Enrines Schools 
Automobile Technician 
Aviation Diesel-Electric 
Diesel Engines 
Gas Engines 

Meclaanical Scllools 
Airplane Draftine 
Foundry Work 
Heat Treatment of Metals 
Inventing and Patenting 
Machine Shop Practice 
Mechanical Drafting 
Mechanical Engioeerina 
Metal Pattern Draft:ine 
Mold Loft W ork 
Reading Shop Blueprints 
Sheet Metal Worker 
Ship Drafting Ship Fitting 
Shop Practice 
Steel Mill Workers 
Tool DeaiiQ.ing 
Wood Pattern Makina 

Railroad Courses 
Air Brake Car Inspector 
Locomotive Enaineer 
Locomotive Fireman 
Railroad Car Repairer 
Railroad Section Foreman 

Steam Enrineerinr 
Sclaools 
Boiler M aking 
Combustion En&ineerina 
Engine Running 
Marine Engines 
Petroleum Refining Plant 
Steam Electric 
Steam Enaioes 

Textile Sclaools 
Cotton Manufacturioa 
Tenile Desienina 
Woolen Manufacturing 

BUSINESS and ACADEMIC COURSES 
Academic Sclaools 
Arithmetic 
Colleae Preparatory 
First Year College 
Hiib School 
Higher Mathematics 
Illustrating 

Business Scllools 
Accounting Advertiaini 
BookkeepJ.ns 
Busineaa Correspondence 
Business Manaaement 
Cert. Pub. Accounting 
Commercial 
Cost Accounting 
Foremanship 
Salesmanship 
Secretarial 
Stenography 
Traffic Manqement 

Cinl Service Sclaools 
City Letter Carrier 
Post Office Clerk 
Railway Postal Clerk 

LaDJ11are Sclaoola 
French 
Good EDKliah 
Spanish 
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FACTS. METHODS. IDEAS.· I 
SHORT-CUTS. TABlES anti · 

PIIACTICAl/KFORMATIOK 

Ever Packed Into ne olume ! 
Just Published! New and Up-to
the-Minute. Prepared by Out
standing Authorities Actually En
gaged in Fitting Men •nd Women 
for Production Jobs! 

Here is Just PART of the 
Contents of This Great ;Reference 

A hrasfvcs 
Acetyl en e 
Algebra 
AlloyR 
Aluminum 

Work: 
Gcm E'r ator R- A .C., 

0 .C . . ratings . e tc . 

W HETHER you have a mechanical. 
job, or merely want one-here is the 

one book you absolutely NEED in order 
to get ahead! Here are the practical 
facts, methods, ideas, shortcuts, princi
ples and training which you could get 
by you rself only through Ion~ · exper i
ence. And then you would baYe an in
sight into only one trade; this book 
spreads before you a quick u nderstand
ing of the whole tlelcl including the very 
t rades which a re now in demand, and 
the ltighest paid I 

Easy to Find What You Wantl 
Easy to Understand ltl 

The Standard Mechanic~' Encyclopedia co,·ers 
fourteen basic subjetts. You get en•ryth!ng 
you need to know, in tight -packed informa
tion for practical use. 

Xenr before has Machine Shop Practice 
been explainetl so briefly and clearlY. so fully 
Illustrated. :1\e,·er before has Elect ricity and 
all Its uses b~:en made so easy to master. 
Woodworking and Patter n • Makino present 
practical instruc·tions and pictures whlc·h show 
how to use en•ry nrcessary tool. Working 
with Meta I Is explained from A to Z; you 
learn the de talls of Forg ing, Press \York. 
Welding , Brazing and Soldering, etc. 

Chemistry and Physics are here in practi· 
cal, easilY applled form. You learn about tl!e 
P roperties and Mechanics of Materials; iron 
and steel, the new alloys, copper, brass. mag
nesium, aluminum, etl'. , about tapers, scr"''' 
threads, pull l'YB and belt, gears and mnrhlne 
bearings ; and about time- sa,·ing del' lees Sll<'h 
as Logarithms, the Sllue Hulc, other helpful 
hlnts. 

A s an a id to understanding blue-print plans. 
you geL a complete course in Mechanical Draw
ing. There are 293 pages of Shop ) l athemutlt·s. 
Algebra, Geometry, and Trigonometry art' madt• 
so simple thaL they become useful tools In 
your hands. Here. Indeed, Is the greateSL edu
cational bargain in all history. 

N ear ly I 000 Pages ! 
Over 1000 Ill ustrations! 
A big , conve n ie nt vol· 
u m e. 5 l f2X81/:> X23/f:'l 
Inch es. du rably bound 
f or h a rd us ag e In 
s tro ng li b r a r y c loth . 

Train Yourself for a PERMANENT, 
GOOD-PAY, POST-WAR JOB Now! 

Become an Expert Mechanic 
NOW thousa nds of tine jobs in ai rplane and a rmament 

pla nts a re eagerly looking for workers with enough mechan
ica l knowledge so they can be trained while they are being 
well paid! And AFTER the w r11'. these sa me pla nt workers, 
thoroughly trained. will be in equal dema nd to help make the 
flood of new cars, refrigerators. washing machmes. farm 
machinery. radios, etc., for which the whole world will then 
look to America! 

To h elp you take advanta~e of this unprecedented oppor
tunity- to help you in getting a well-paid JOb. or to rise more 
J·apiclly in the one you may :\l reacl}• hnve. is the purpose of 
t his sensat iona lly complete .Mechanics' Encyclopedia. 

Arc Welrt ln l\" 
Babb it t m e tals 
Buk"llte 
Ha t te ry !!witches 
B e nrlnltS 

.. 

Chemical changes , 
compouncts. cqun .. 
tlons. eq ulllb· 
rlums . r e nctlons 

Belt in!!' 
B essemer proces s 
B{'l'\"el srrnrs 
Brakes, hydraulic 
Brazing 
Carborundum 
Ca s e h lll'd" nlng 
Cast Iron 
Ca s t S t t'e l 
Ce llulo id 
Chisels 
Chlo rine 
Chromium s teel 
Circuit brenk er 
Coll o ids 
Combus tio n 
Compound ~tears 
Compress io n 
Concr ('t,e 
Cuttlnl!' t ools ' 
Decllnn ls 
Die cas ting 
Drllllng. on l a the , 

e t c . 
Electric weloln~ 
Electric wiring 
Elec u·ica l 

ln,. u ·uments 
Electro mat:rnet 
Emuls io ns 
Equatio ns 
E thyl ~as 
Fatlt:rue of m etals 
Flies anrl tlllng 
F o rging 
Gnses 
Cears-cuttln~t. 

formulas . e tc. 

Granhs 
Grlntllnl!' 
Haek~nw 
Hand ro rv lng 
Hentt n.c.r sy~h.'lllS 
Heat u·eatmen t ot 

s tee l 
Hors~ IJO\\•t ' r· 
Hydraulic pres s 
Jncluc llo n m o t o r 
I o nizatio n 
I s o m etric drawln~ts 
Kilowatt 
L ayout t ools 
Ll~tht- llltht InS! 

ti xtun-'~. ,..~·s te rns . 
etc . 

Lo~arlthms 
Mo t o r s 
.M e t r ic l'YS Ll"m 
M le c·o m o.:t e r 
1111111111!' 
Moi)'b fltmum steel 
l\lnch lne f o rging 
i\la('hlno.: too ls 
Mal!'nc.n ls m 
Ol)e n -hwu·th rurna <"e 
Oxy-a cetylene torch 
P ercontu P.'t..• 
Petro ll'lllll 
Plasti c~ 
P ri s m s 
Pulleys 
Punch lll'ess , dies , 

e t c . 
R ('fr il!'<'l'n t io n 
Roots nnd powers 
Screw lioread 

Connulas 
Shoo Connulns 
S llcl e rul e 
Sol<l<'r inl!' 
S po t w~: l d lnl:' 
Squa r e c·oot 
S tat ic t .. hn ·Lrl c lty 
Tao drlll a 
Temvcr lng oC steel 
T~.sth'\Jt o f nu-.tct"lals 
Trnn.sfot•lner~ 
Ve rnie r l ru;t ru-

m e nrs 
Voltm<•tcr 
\\' <> l<llng-all rorm s 
X-rays 

All This and More-
at a Price Anyone Can Afford! 

SEND NO MONEY! 
Read 5 D•ys on Trial! Pay Nothing to Postman! 

\Ye want you t o see this book- and co1wiuce yourself that 
it will glre you what you are after. Mechanics' Encyclopedia 

will he ~ent you on nPilfO'i'al. Kee11 and read the book five days 
-then deride it you wish to own il at the unprecedented price 
and on the easy-payment ll'rllls gi'i'en in th<' ('Oupon. 
On rdlln City P ubl ishing Co. , Inc., Dept. 5 P .IS. )I. Garllen City, X. Y. 

r----------------, I Mail Coupon Now! 1 
I 

GARDEN CITY PUBLISHING CO., INC., I 
Dept. 5 P.S.M., Garde n City, N.Y. 

I Yes. s end me THE ST.U.:DARO MECHAKICS ' El'\CYCLO· I 
P J::DIA t or H o m e S tudy. o n a pproval. Co r :5 Days ' t'IU:E 
EXAMINATION. With in thi s time I will e ither r e turn 1 I you t he boo k o r s end $1 .95 a s ftrs t paynwnt . p lus n ((' w 

I 
cen ts P ORt ag e . ancl $ 1 . 0 0 m o nthly for t Wo> mnnt h >< until I 
t h e s pe<" IRl t o w prl c-(' o r $:1. n ;, Is pa h i. 

: ~hs } ................ .. ..................... : 
I 

Address . . • . • . • . • • . • . . • . • . • . . . . . • • . • • • • . • . • • • • • I 
Zo ne 1\'o. 

I City ..... . . . . .. . ... . . ... . . . . ( If nny l •• . . Sta t " . • . . 1 
H under :! l . 1 Occupation. . . . . . . . . . . . . . . . . . . . Age pleas !) . . . . . . • I 

Save on 3 -lh. ~<hlpm"nt. JC you p refe r t o ll<'nfl S :l .!IS In I 
I fuH p ayment . we will >~ta n<! the po~< ta~·<' . ~am•· S ·dny ex

amination a no refund offer applies. or <>our~ l' . 

L SIIChtlY highe r In Ca nada- l OS Bond S t r eet. To ro nto .I ----------------
C.opynghred m< 'n..II 
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Signboard with a Silhouette. . . . . . . . . 147 
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J. E. SMITH 1 President. 
National Rad1o Institute 

Estab lis h ed 29 Years 
He has direeted the t raining of 
more men for t he Rad io Indus
try t han anyone else. 

, • 

$200 a Month 
in Own 

Business 
• 'For aeveral 

years 1 hav e 
bee n In b us l· 
ne.sa for myself 
making around 
8200 a month. 
Business h a s 

ateadllY Increas ed . I have 
N.R.I. to thank for my start 
In thIs fleld.' ' ARLIE J. 
FRO'EBNER. 300 W. Texas 
Ave., Goose Creek, Texns. 

SS to SI O Week In S pare Time 

• '1 am en
caged In spare 
time Radio 
work. t avera~re 
from S:S to SlO 
a week. I often 
wished that I 
had enrolled 
sooner. All this 
EX'l'RA money 
sure does come 
In handy." THEODORE K. 
DuBREE. Hors ham, Pa. 

1st Lieutenant In Signal Corps 
"I cannot dl· 

vu!Re any Infor
mation aa to my 
type of work but 
I can say that 
N.R.I. tralnln~t 
Is comlnR' In 
mJgbcy handy 
these day a . • • 
RIC HARD W . 
ANDERSON , 
(Addreaa 

omlttedt:ormllltaryreaaona.) 

EXTRA PAY 
. -;; r l IN ARMY, • ;~ 1 

i.~ NAVY, TOO 

Men llkeJy to go i nlO 
mlllla rs sen·ice. soldie rs. 
sailor s . m arluos. should 
mall the Coupon now! 
Learning R adio helps Sen· 
lce tnen get ex tra rank. 
extra prestige. more In· 
teres tlng dulles. MUCH 
lllOHER PAY. Also. pre
pares ror good Radio jobs. 

-

More Radio Technicians and Operators 
Now Make $50 a Week Than Ever Before 

I will send you a sample Lesson, "Getting ac· 
qualnted with Receiver Servicing," to show you how 
practical It is to traln for Radio at homo In spare 
time. H's a valuable Jesson. Study it-keep !t
Ulle it-without oullgatlon 1 And with this Lesson 
I'll send- my 64 -page illustratbd book, "Wln Rich 

· Rewards Ln RadJo. " It describes many fascinating 
Jobs 'Radio otTers. explalns how N.R.l. trains you 
at home for good pay in Illldio I 

81& Demand Now for Well-Trained 
Radio lechnicians, Operators 

There's a bl&' shortage today o r eapnble Radio 
Technicians and Operator". Fl:xlng ltadlos pays bet
ter now than for years. With new Radios out of 
p roduction. fixing old sets, which were fonne rly 
traded ln. adds greatly to the norma l number of 
ser'IICIDR' Jobs. 

B•·oadcasttng Stations , Aviation and Pollee Radio. 
and other Radio branc hes are scramhlln~t for Opera· 
tors and Technicians . Radio Manufacturers. now 
working on Government orders f or Radio equiP· 
ment, employ traine d men. The Government too 
needs hundreds of competent civilian and enlisted 
Radio m en and wome n. The n. think of the NEW 
jobs that Te levision. Electronics and other Radio 
developments will ope n after the war. 

Many Bectnners Soon Make $5, $10 
a Week EXTRA in Spare Time 

The moment you enroll for my Course I start 
sending you EXTRA MONEY J OB SHEETS that show 
bow to earn EXmA money fixinJr Radios. Many 
make a:s . SlO a w ee k EXTRA In s pare time while 
still learning. I send you SIX big kits or real Radio 
parts. You LEARN Radio fundamentals from my les
sons- PRACTI CE what you learn by building typical 
circuits like those Illustrated on thla page-PROVE 
what you learn by interesting tests on the circu its 
y ou b uild. 

Mall Coupon For Free Lesson and Book 
The opportunity the war bas g'iven beginners to 

get atarted ' ln Radio may never be repeated. So 
take the first step at once. Get my FREE Lesson 
and 64-page . lllustroted book. No obligation- no 
salesman will call. Just mall coupan In an en· 
velope or paste It on a penny postal. -.,. E. SMITH, 
Preside nt, De pt. 4 EP3, Na t ional Radio Institute, 
Washlncton 9. o. c. 

J . E. S MITH, President, Dept, 4EP3 
Nationa l Radio Insti tute, Washing ton 9, D. C. 

• 

• • 

You Build These And Many 
· Other Radio Circuits 

With Kits I Supply! 
By the time you've conducted 60 sets 
of Experiments with Radio Parts I 
supply-have made hundreds of meas· 
urements and adjustments-you'll have 
bad valuable PRACTICAL experience. 

You build this 
MEAS URING IN · 
STRUMENT yours elf 
early In lhe Cours e . 
useful for practical 
Radio wo r k on 
n eighborhood Rad
Ios to pick up EXTRA 
&pare time money. 
It Is a vacuum tube 
multlmeter, meas 
ures a.c., d .c. and 
r.f. volts . d. c . cur
rents; resi stance. 
1 ece lver output. 

You build this 
SUPERHETERO· 
DYNE C IR C UIT 
con taln ln~ a pre· 
><elector os c illator· 
mixer-first d etector. 
l.t . stal!'e . diode· 
detector-a . v .c. s tage 
and a.udlo sta~re . 
It wlll brlnll In 
I oca I and dIstant 
11tat1ons. Get the 
tbrll l o f learn l n~r 
at h ome even ings 
In spare time while 
you put the set 
tllroull'b rasctnntlnl\' 
t est s ! 

Buildlnl\' this A. 
l\L SHl N A L GEN· 
lo:HATOR w ill l:'lve 
you va luab le expe· 
r lence. Pro vi des 
amplitude· m odulat. 
ccl slgn:~ls ror test 
n nrt e x nerl m enta l 
purposes. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

:Mail me FREE. without obligation. Sample Lesson and 64-page book "Win 
Rich Rewards In Radio." (No salesman will call. Write Plainly.) · 

• 
Name ....... ....... ... ............................ ... ................ .......... ... ... .... ............ .... r\ ge .... .... ............... . 

A ddreas ........ ....... ......... ...... ...... ...... . ....................................................................................... 

City ............... ............................. ... ..................................... Sta te 4 "'R .. ................................ ,. 

~---------- .. ·---··-------------------··--... • 

• 
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I 
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I 
I 
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ou an lnfl uence Others 
With Your Thinking ! 

TRY IT SOME TIME. Concentrate intently upon an-

other person seated in a room with you. without his 
noticing it. Observe him gradually become restless and 

finally tum and look in your direction. Simple-yet it is 
a positive demonstration tha t thought generales 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 you to have 

others understand your point of view-to he receptive to 
your proposals? 

Demonstrable Facts 
How many times have you wished there were some way 

you could impress a nother favorably-get across to him 

or her your ideas? That thoughts can he transmitted. 

received. and understood by others is now scientilicaiiy 
d emonstrable. The tales of miraculous accomplishments 

of mind by the ancients are now known to be fact,.....q}ot 

fable. The method whereby these things can he inten

tionally, 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 Rosicrucians have 

privately taught this nearly-lost art of the practical use 
of mind powe.r. 

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. They will show 
you how to use your na tural forces and talents to do 
things you now think are beyond your ability. U se the 
coupon helow and send For a copy of the fascinating 
sealed /ree book ... The Mastery of Life:· which explains 
how you may receive this unique wisdom and benefit by 
its application to your daily a liairs. 

The ROSICRUCIANS 
(AMORC) 

Scribe D.A.E. The Rosicrucians. AMORC. 
Rosicrncian Park, San Jose, California. 

Kindly sencl me a free copy of the boofc. "The 
M astery of Life." I am interested in learning how 
I may receive instructions ahout the full use of my 
natural powers. 

Name. ....... ---·-··-· -····--···-···-·-······-·· ···----
Adclress.. __________ State. .• __ _ 
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SAY! YOU ALMOST 

KNOCK£ D US OVER! 

NEVER MIND SEEING ME HOME 
FROM THE PARTY, JACK. YOU 
COULDN' T PROTECT ANYBOD'f ! 

HANG IT ! I'M SICK OF BEING A WEAK

LING! I' LL SEND FOR CHARLES ATLAS' 

EE BOOK AN D FINO HOW TO BE. 

BOY! IT DIDN TAKf ATLAS LONG TO 
BUILD ME UP! NOW IF I SEE THAT BULLY AT 
THE PARTY TONIGHT HE SHOVE M 

OME A HE.-MAN I 

YOU JUST BUMPED US AGAIN! 
THIS WILL TEACH YOU MANNERS! 

'-.. HIT ~ 
~OF THE --
~PARTY2 

OH, JACK , 

YOU ' RE 

WONDERFUL! 

I Can Make YOU A New Man, Too 
-acfrtol plloln of 
tire man tl'IIO holds 
lllr IItle, "7'/rc 
1\'orld's ,1/QR/ Per· 
trctlv Devol OJJed 
MUll • •• 

-in Only 15 
HAVE YOU ever felt like Jack- ab

solutely fed uf with having big
ger, huskier fe lows "pusll you 
around"? I! you have. then g-ive me 
]ust 15 minutes a day! I 'll P ROVE 
you can have a body you'll be proud 
of, packed with red-blooded vitality! 

"Dynamic Tension." That's the sec
ret! That's how I changed myself 
from a scrawny, 9 7 -pound wea klin g 
to winner of the title, "World's Most 
Perfectly Developed Man." 

.. Dynamic Tension" Does It! 
Using "Dv namic Tenslo11 " only 15 

minutes a day, in the privacy of your 
own room, you quickly begm to put 
on muscle, increase your ches t meas
uremen ts . broaden your back, fill out 
your arms and legs. This easy , NA
TURAL method will make you a finer 
spec imen of REAL MANHOOD than 
you ever dreamed you could be! 

Y..)u Get Results FAST 
Almost before you realize it, you 

will notice a general "toning up" of 
your entire system! You wil l have 

MAY, 1944 

Minutes A Day! 
more pep, bright eyes, clear head. 
real spring and zip in your step! You 
get sledge-hammer fists, a battering
ram punch-chest and back muscles 
so big they almost split your coat 
seams-ridges of solid stomach muscle 
-mighty legs that never get tired. 
You're a New Man! 

FREE BOOK 
Thousands of fellows have used 

my marvelous system. Read what 
they say-see how they looked be!ore 
a.nd a!ter-in m y book, " Everlasting 
Health and Strength." 

Send NOW for t his book-FREE. 
It tells all about " V v1111m ic Tensio11 .' ' 

r .._.-
1 C H ARLES A TLAS, D ept. 1 - E , 
1 115 Ea s t 23rd St., Ne w York 10, N. I 

I want the proor that )•our srstem or "D1m omio I Trnsion" will help make a ~ew 1\lan ot OJ ('- 1 
gl l'e me a healthy, husl<r llotlr and lli ~: mu:wuh1r I de,·elopment . ~end me your ft'l'c lmo!;, "E,·cr l a~ t- I 
lng Hea lth and !-\t rength. " 

I I 
I :'\am ~ ... . . .. .. . . .. .. . . . . . ... . .. . · · · · . • · I 

shows you a ctual photos 
of men I 've t u rned from 
puny weaklings into 
Atlas Champions. I t 
tells how I can do the 
same for YOU. Don' t 
put it off! Address m e 
personally: Charles At
las. Dept. 1-E. 11 5 East 
2 3 rd St., New York 10. 
N. Y. 

I t !'lea se 11r lnt or ' ' rll e pia lnly J 
P' .... .-:1~· I 
r""·:·~ ! I I .. ,,.·..,., ~ I .\(!<I n·~~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 

\ 
1 City ......... .. .. .. .... .. l'tute .. .... .. .. 1 ' -- ~·~ 

• ; . 
\.-....• 

_4 . !II. 
.. 0 <'ht•c·l< here if und~r I li for lluoldct :\ - ______________ _. 
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You'll want 
this swell 
AVIATION 
BOOKLET! 

I F YOU are looking forward to the 
coming air age, you 'II really enjoy this 

new 32-page booklet "Piper Cub . .. In 
War and In Peace". It is beautifully 
illustrated in full color and includes an 
interesting history of the light airplane . 
It pictures and describes the wartime 

and peacetime uses of Piper Cubs. It 
tells what the coming air age will mean 
to you. And. a large section is devoted to 
a clear description of the basic principles 
of flight, written by a government

certificated flight instructor. 
Just send l Oc for your copy to cover 

postage-handling. Piper Aircraft Cor
poration, D epartment P S54, Lock 
Haven, Pennsylvania. 

16mm. SOUND FILM-"The Construction of 
a Light Airplane." For distribution points, 
write: Supervisor, Audio-Visual Aids, Ex
t ens ion Services, Pennsylvania State 
College, State College, Pennsylvania. 

• 

• 

Coming Next Month 

THAT HELICOPTER of yours may be far
ther off than you think. To be sure, the cork
screw aircraft is a grand idea with great possi
bilities, but anybody who says that you're going 
to have one in your garage the day after the 
war ends is talking through his hat. Devon 
Francis, a close follower of developments in 
this field, tells you why. 

HARNESSING MAGNETISM to perform 
many of the jobs now done by electricity is the 
interesting possibility suggested by recent ex
periments of Prof. Felix Ehrenhaft, Austrian 
scientist now in America. We thought we knew 
all about this familiar force, basing our belief 
on test s made as far back as 1269. If Professor 
Ehrenhaft is right, his discovery may be as 
revolutionary as Faraday's world -changing re
searches. 

VERNIER SCALES are an important feature 
of many of the precision instruments used in 
modern mass production. Too often, shop work
ers deprive themselves of an accurate means of 
measurement through the belief that vernier 
scales are hard to read. If you're suffering from 
this delusion, simple photographs and text will 
set you right. 

MORE COMFORT in your postwar life will be 
one of the fruits of the hardships and depriva
tions of today. To meet the pressing demands 
of the world struggle, science and industry have 
discovered new and better ways of doing many 
things. These improvements will affect your 
domestic life, your working conditions, and your 
recreation, adding to the convenience and safety 
of daily living. 

FOR YOUR GALLERY of American war
planes, a painting of the far -ranging PB2Y 
Consolidated Coronado Navy patrol bomber is 
reproduced beautifully in full -color gravure. 
The Coronado is doing a big job, watching wide 
expanses of the seas and, in its cargo-carrying 
version, ferrying vital supplies to the war 
fronts. You will be proud to have its portrait. 

BUYING A BOAT? There are good buys on 
the secondhand pleasure-craft market these 
days, but the good old rule "caveat emptor" 
holds good here the sam e as in buying a used 
car. Elan Jessup gives you some valuable tips 
on selecting the type of boat best suited to your 
needs, judging structural soundness, and esti 
mating how much maintenance will · cost . 

Buy War Savings Bonds and Stamps regularly . POPULAR SCIENCE 
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NOW Is the Time to 
PATENT and SELL Your Invention 
Now, more than ever before, is the right time to patent your inven· 
tion. Why 7 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 items to make 
and sell for civilian consumption as soon 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 inven
tion by applying for a patent now, so you will be in position to cash 
in on an outright sale, or on the royalties your invention will bring. 

Patent Guide Shows What To Do 
Our "Patent Guide for the Inventor'' answers many important 
questions concerning Patents that inventors constantly ask. It tells 
what facts, details, drawings, sketches, etc. are necessary to apply 
f or a Patent: how to protect your invention through dated and wit
nessed disclosure: how to do this AT ONCE to safeguard your 
rights; how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
be paid: discusses costs involved and a practical way these can be 
J)aid as the application progresses. It tells how some inventors se
cured financial backing: bow many simple inventions have proved 
large commercial successes : how Patents covering improvements 
also can be profitably utilized and marketed : tells countless other 
facts of interest. 

Why You Need Expert Assistance 
The Patent Laws were enacted 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 t hat t he Patent 
Office advises the Inventor to engage a competent Registered Patent 
Attorney. We maintain a large staff-earefully trained registered 
patent attorneys--expert draftsmen--experienced searchers-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 will enable you at once to 
establish the date of your invention, before you file your 
Patent application. This step costs you nothing yet may be 
vital to your success. Remember-in Patent Matters, AC· 
TION is IMPORTANT. Delay can be costly. Mail the cou
pon in an envelope, or paste it on a penny postcard NOW. 

CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 

' CLARENCE A. O'BRIEN & HARVEY B. JACOBSON I 
I I.,Utered Patent Attorneys •• ro,. tile United state, Paltal Olce I 

MAY, 1944 

••Worthy of your Tru•t" 

Rerblerd Paleat Allorners 

42-E Adams Building 
Washington 4, D. C. 

1 42-E Adams Building, Washington 4, D. C. 1 
1 Please send me your 48-Page .. Patent Guide for the I 
I 

Inventor" and your specially prepared "Record of 
Invention" form FREE. This request does not I 

1 obligate me. 1 

~ Name _ --·------- --- ~ 
I Address --- I 
I I 
I City_____ __ - - State I 
I...---· (Please writ. or print plainly.) -----• 

141y War Savings Bonds and Stamps regularly. 15 
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HERE are 9500 Simplified and Concise Explanations of the 
Theories and Application of Electricity. 7200 pages of useful 
a nd practical information relating to Construction, Operation 
a nd Maintenance for Ready Reference or Home Study. 
Price $1.50 a volume, sold separately. 
ANSWERS OVER 1000 VITAL 9UESTIONS ON ELECTRICAL PROBLEMS 

T oday, every man in every branch of the electrical field is often expected 
to have some knowledge of the entire field-let us say that a specialist is 
well advanced in his line of work and stops t here he might be embar
rassed or stuck on a motor trouble or a lighting problem. 

TRUE VALUE-ASK TO SEE THEM 
"Audels Electric Library" is a helpful reference and a complete practical 
home study course ior engineers, electrical workers, mechanics, main
tenance service men and studentR. 

It contains a Quick, Accurate Reference System. H ighly endorsed, these 
handy size volumes are easy to read, understand and own. Only $1.50 a 
volume, sold separ a tely. 

INFORMATION IN A HANDY FORM COVERING 
VOL. I. Electr ical P r inciples, Ohms L aw, Armature Winding, R epalrs. 480 pages. 
700 Ulustrattons. 
VOL. II. Construction , Tnstallatlon, 1\falntenance, etc. 418 pages. 573 Ulustratlons. 
VOL. Ill. Teatlng I nstr uments, Storage Batteries, Engineering. 472 pages. 631 lllus· 
tratlons. 
VOL. IV. Alternating Current P r inciples, Diagrams, Power Factor , 
Transformers. 484 PBJ'eS. 801 lllustratlons. 
VOL. V. A· C Motors. all types. Windings, Converters, Switches. 
Fuses. 498 puea. 1.489 tllustratlons. 
VOL. VI. Relays, Condensers, R ectlflers, Meters, Switchboards. 548 
pages. 689 lllustrotlons. 
VOL. VII. House. Light and P o1ver Wlrln~t. Marlne Wiring, Trans
mission, Underwriter's Code. 728 pues. 1,218 llluslratloos. 
VOL. VII 1. R alhvaya. Signals, Elevators, I gnition and Starters. 81!1 
pages. 1.071! lllustratlons. 
VOL. IX. R adio. Telephone. Telegraph, T elevision, Sound Apparatus. 
576 pages. 793 llluatratlons. 
VOL. X. R errhreratlon, Illumlnatlon, Fluorescent and Neon, Welding, 
X -n y, I nde:r. 674 pages. 1 ,084 1Jlust ratlons. 
VOL. XI. Key to P ractical Understanding of Mathematics, FuJly 
TUustrated. Practical M:athematlrs, Electrical and Shop Calculations 
wtth Questions, Mechanical Engloeer ing, Row to Use Slide Rule. 
700 pages. 
VOL. XII. Defines over 9.000 words, t erms and phrases. is also 
encyclopedia of electricity and related subjects. Answers many quest ions. 

AUDELS BOOK·A·MONTH PLAN 
You receive vour first book for 7 days Free T rial an-d E z 
aminatw n . I f you are satisfied, send us only $1 .50. I f v ou 
are not sati$jied, return the book to us an d vou owe us 
nothing. Whenwe-receiveyou-r $1 .50 in payment 
for the fi-rst book,we send you the~u~cond book . 

REMEMBER : You can S tart Your Sub
scription wit h Any Number or Stop a t Any
t ime. Mail Today. 

Not a Cent to pay until you see the books. 
No obligation to buy unless you are satisfied. 
Fill in coupon in pencil. 

AUDEL. PUBUSHERS, 49 W. 23rd ST., NEW YORK 

• 

YOUR OPPORTUNITY! Cut this 
Coupon and Mail it Today 

r-----~-----------· 
I 
I 
I 
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AUDEL, PUIUSHERS, 49 West 23rd ST., New York 10, N.Y. 
P lease en ter my subscription for 

D 

AU DE LS ELECTRIC LIBRAR Y 
12 Volumes ( Price $1.50 a V ol. P ostpaid ) 
On 7 Days' F ree Trial a nd Examination 

Ma il one volume each mont h, for which I will 
remit $1.50 promptly after a rrivaL Start my sub
scription with Vol. ----··-····-·-·· 
( It is understood I ma y cancel a t a ny time.) 

NAME --····-··--··---·--·-·------·-------

A DDRESS . .. . ... ···-------

O CCUP ATION .• ···-·--·---------·------

E MPLOYED BY·-·-·····-·-----·-·-·--··············- ·- .. ··--

D 
PSM 

If interested in owning t he en t ire Hbrary a t on ce. 
Save 5%-send $17.10 cash wit h order. 
Money back if not 100% satisfied . 

16 Suy War SoYings Sands and Stamps retulorly. POPULAR S CI ENCE 
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AUDELS AIRCRAFT WORKER . . .. . $1 
AU1;wera Your Questions on 1- Aircraft Materials, 'fcrms, l~arts. 
2- Blueprints, \Vorking Drawings. a- Mathematics, How to l•'ig
ure. 4- Layout & Bending. 5- Tools & Machines. 6-lHvcting, 
Soot Welding & Ilints. 1- Fabrication, Angles. etc. 8- Assern
bly, F uselage, Wing & Final- How to Usc Tools. 9-'fabl<'s & 
Data, Symbols, Army & Na''Y Specifications, etc. 2·10 P ages lllus. 

AUDELS SHEETMETAL · 
PATTERN LAYOUTS .... ........ $4 

Developed by Experts for Sheet Metal Workers, I.ayout Men & 
llechanlcs. A P ractical Encyclopedia In 10 Sections, sir.e 7 x 10 
x 2- 1125 Pages- :!50 Layouts- 1600 Illustrations. 1001 1\.ey 
I•'aets. li'ully indexed for ready reference in answering your layout 
problems. Covers all phases or sheet metal work Including Pattern 
Cutting, Pattern Development & Shop Procedure. 
AUDELS SHEETMETAL WORKERS 

HANDY BOOK ... ... ...... ...... $1 
Practical inside information. Fundamentals or Rhect Metal Work. 
:~ 88 pages. I llustrated. 11 sections. Cleady written. Essential & 
infport.ant facts, figures, pointers in everyday language. R ef. lnclel' . 

AUDELS WELDERS GUIDE . . ....... $1 
A concise, practical tex t on operation & maintenarw" or all welding 
machines for a ll mechanics. Over 4 0 0 pages. illustl'ated. Covers all 
methods of electric and acetylene welding including airplane work. 

AUDELS ANSWERS ON 
BLUE PRINT READING . .. .. ..... $2 

For 1\.leehanics & Bul.lders. Covers all types of blue r>rillt r eading 
including ehlp & airplane. S76 pages, fully illustrated. 

AUDELS NEW MACHINIST & 

Cov!~~~~~~~~!! p!:!~!i~! ~~~a~~s~ 5 ~!~ 
tical books in 1. :Kew from cover to cover. Tells how to set up & 
operato lathes, screw and milling machines, shaper~ . drill presses 
and a ll other machine tools. 1600 pages, fully illustrated, 5 x 61h 
x 2. Indexed. !i sections. l~M:odern 1\lachine Shop P•·actke. 2-
Biue l'rint R eading & H ow to Draw. 3-calculations & :\l athe· 
matics for :Machinlsts. 4- Shop Physics. 5- How to Use the 
Slide Rule. 60 chapters. Easy to read and understand. A shop 
<·ompanion that a nswers your questions. 

AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 
Mathematics for borne study or rofercnell. 700 pages, 550 Ulus. 
P ractical mathematics from beginning. How to tigu1·e correctly. 
}';asy, correct methods covering a complete review. Ill. & Indexed. 

AUDELS AUTOMOBILE GUIDE ... . $4 
,\. practical (JUick ready reference book for auto mechanics, serrice 
men, operators & owners. Explains theory, const ruction & st>rvic
ing of modern motor cars, trur:ks, buses & auto type Diesel en
sines. 1540 pages, fully Ulustratctl. 55 chapters. I ndexed. A 
standard book for mechanics. New fluid drive covered. 

AUDELS DIESEL ENGINE MANUAL. $2 
A practical, concise t reatise with questions and answers on the 
thco{y, operation and maintenance of modern diesel engines in
dudlng General Motors 2 cycle Diesel. 384 pages. fully illus. , 
tlexible binding, pocket alze. All details plainly brought out, t bis 
book is of extreme value to engineers, operators & students. 

AUDELS RADIO MANS GUIDE .. . .. $4 
A key to the practical understanding of r adio including Frequency 
Modulation, 'l'elevision, ete., Aircraft & Marine Ihdio. For radio 
engineers, servicemen, amateurs. 7 7 2 pages. 40 0 Illustrations & 
Diagrams. Photos. Review Questions & Answers, Reference I ndex. 
Authentic, clear. concise. 

AUDELS HANDY BOOK OF 
PRACTICAL ELECTRICITY .. ... $4 

For maintenance engi neers. electricians & all electrical workers. 
1 H 0 P ages, 2600 lllus. Co\•eu t.mportant electrical information 
i n bandy form- including Marine Wiring, Radio Principles. 
Welding. Indued. A Key' to a practical underst.anding of elcetrlcity. 

AUDELS CARPENTERS & BUILDERS 
GUIDES-4 Vols. . . .. ...... . . . . . $6 

A p ractical illustrated trade assistant on modern construction for 
rarpenters, joiners, builders. mechanics and all woodworkers. 4 
tols., 1600 pages, 8700 illustrations, flexible covers. Each volume 
pocket size. Sold separately $1. 50 a 'fol. 

AUDELS PLUMBERS & STEAMFITTERS 
GUIDES-4 Yols. . . .. .. . . .. . . .. . $6 

A Practical Trade Assist ant & Rudy Reference. E xplains in plain 
language & by clear illustrations, diagrams, charts, graphs, pic· 
tures principles of moder n plumbinf practice including Marina 
Pipe I<' ltti.ng and Air Conditioning. Vols.-1670 Pages- 364 2 
Diagrams. Each Vol. Pocket S ize. Sold Separately $1.50 a Vol. 
AUDELS WIRING DIAGRAMS .... . . $1 
210 Pages. I llustrated. Gives practical facts on wirtng of elec
trical apparatus. I t explains clearly in simple language how to wire 
apparatus for practically all fields of electricity. E ach d iagram is 
complete & eelt-explanatory. H ighly Endorsed Pocket Companion. 

AUDELS ELECTRONIC DEVICES ... $2 
T ells What You Want to KnO\v About Electric Eye. Easlly Under
tltood. Cove.rs photo-electric cells & their applications. AmpiUlers, 
illumination, frequencies, voltage, photocell, t ubes, Ohm s Law. 
wiring diagrams, etc. 

AUDEL, Publishers, 49 W. 23 St., N. Y.lO 

-
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AN AUDEL GUIDE IS A GOOD FRIEND! 
Use the b rains and experience of others in these Guides of toe 
Trades. Save time and money with right method s, short cuts, 
labor saving ideas. CHECK NOW I You ca n loo k over a ny Audel 
Guide in your home. Start the Easy Payme nts if satisfied . 

.-----·CUT HERE------

: AIL ORDER 
I THEO. AUDEL & C0.,49 W.23rd St., New York 10 

Please mail me f or 7 days' free examination the 
I books mar ked (X) below. I agree to mail $1 in 
17 days on each book or set ordered, and to f urther 

mail $1 a month on each book or set ordered until 
I I have paid purchase price. 
1 If I am not satisfied with Guides I will return them. 

I 
0 Audels PUM~ HYDRAULICS &AIR COMPRESSORS $4. 
0 Audels WELDERS GUIDE . • • • • • • . . 1. 
0 Audels BLUE PRINT READING • • • , • • 2.. I 0 Audels SHEET METAL WORKERS Handy Book . • 1. 

I 
0 Audels SHEET METAL PATTERN LAYOUTS . • 4. 
0 Auclels AIRCRAFT WORKER • • • • . . • • 1 • . 
0 Auclels MATHEMATICS and CALCULATIONS • • 2. I 0 Audels MACHINISTS A TOOLMAKERS Handy Book 4. 

I 
0 Auclels DIESEL ENGINE MANUAL • . • • • • 2. 
0 Auclels MECHANICAL Dictionary • . • • • . 4. 

I 
0 AuCiels AUTO GUIDE • • • • • . . . . . 4. 
0 Audels MARINE ENGINEERS HANDY BOOK . . 4. 

I 
0 Audels SHIPFITTERS Handv Book • • • • • . 1. 
0 Audels MARINE Encineers Guide • • • • . . 3. 
0 Gueths MECHANICAL DRAWING COURSE . • 1. I D Rocers Mechanical DRAWING and Desicn . • . 2. 
0 Audels MILLWRIGHTS and Mechanics Guide • . 4. I 0 Audels CARPENTERS and Builders Guides (4 vols.) $ . 

I 
0 Audels PLUMBERS and Steamfitters Guides (4 vols.) $, 
0 Audels MASONS and Builders Guides (4 vols.) • • &. 
0 Muter PAINTER and DECORATOR • • • • • 2. I 0 Audels GARDENERS A GROWERS GUIDES (4 vols.) 6. 

I 
0 Audels ENGINEERS and Mechanics Guides 

Nos. 1t 2p J, 4, 5, 6. 7 and I complete • • . • • 12. 

I 
0 Audels Answers on Practical ENGlNEERING • . 1. 
0 Audels Answers on REFRIGERATION • . • • • 2. 

I 
0 Hawkins Aids to ENGINEERS EXAMINATION . • 2. 
0 Rocers MACHINIST GUIDE . • • . . • • . 2. 

I 
0 Auclels WIRING DIAGRAMS • • • • • . . 1. 
0 Auclels Handy Book of PRACTICAL ELECTRICITY 4. 

I 
0 Auclels ELECTRICAL POWER CALCULATIONS. • 2. 
0 Hawkins ELECTRICAL Guides at $1. each • • • 10. 

I 0 Audels ELECTRONIC DEVICES • . . • • • • 2. 
0 A.udels ELECTRIC Dictionary . . • • . · 2. 

I 0 Audels RADIOMAN$ GUIDE . . . . . . . . 4. 
0 Audels NEW ELECTRIC LIBRARY at $1. 50 a Volume I Vols. I, II, hi, IV, V, VI, VII, VIII, IX, X, XI, XII. 

I Name __ _______ ___ ___ ________ __ ____ ___ ___ ___ ____ _ 

IAddres•-- ------------------------------------
I Occupation. _ ____________ _ ---- -- - - --- - --- - --- -----

1 Employed by ______ _ _______ __ --_-- - - -- -- - -- -- - P.s.M. 

• 
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Seeing this picture in our November issue, a young 
soldier in the Pacific wrote home to his mother: 
"I was on this 'cat' at the time, but like a 'goop,' 
I jumped off just before the picture was snapped.' ' 

We Showed the "Geheney," 
but Not the "Goop" 

MY SON, who is with the Army's amphibi
ous forces in the Pacific, recently sent us 
a letter enclosing a photograph which he 
clipped from your November issue. The pic:... 
ture shows a caterpillar tractor (or "cat" as 
the boys call it) pulling an amphibious ma
chine out of the water at Attu. In your 
write-up you called it a "geeheebee." My son 
says "tell them it's called a 'geheney' or a 
'gahaney.' " My son was on that very "cat" 
at the time the photographer snapped the 
picture, but as he wasn't driving, he hopped 
off and got behind the photographer- like a 
"goop," to u se his own expression.-Mrs. 
B. C. M., Portland, Conn. 

He Dandled Us 
on His Knee 

I HAVE always liked P. S. M.- and that covers 
a long time. The first copy of your magazine 
I eve-r saw was dated 1872. It was a copy 
that my father had. Later I had a year's 
subscription. This I think was sometime in 
the 80's. Your book is a lot different now
but I stilJ think it is excellent .-E. L . P., 
Hamilton, Ohio. 

The Initial Attack 
on Anonymity 

I HAVE been reading your magazine for 
some time now and I like it very much, 
especially your Readers Say. However, there 
is one thing I must say: at times I have seen 
some almost ridiculous letters appear in your 
columns. Is that why you put only the writ-

18 

ers' initials, and not their full names, at the 
end of their letters ? Also I would like to 
know if the compound V12Al is harder than 
a diamond.- M. E., Dorchester, Mass. 

We know of no compound harder than a 
diamond, nor are we informed as to the com
position you mention, w hich would appear to 
be an alloy of vanadium and aluminum. A s 
to your other question, by using only a writ
er's initials, we safegua•td his privacy while 
making available to our reade1·s w hat i t 
is that he has to say. And we think he should 
be allowed to say what he likes. By the 
way, M. E., what did you say your full name 
was'!-Ed. 

A Salvo of Questions 
and Answers on Guns 

H ERE are some questions on ballistics that 
I, and I'm sure others of your readers, would 
like to know the answer to. (1) Where in its 
trajectory does a projectile reach its maxi
mum velocity when 
fired from a level or 
nearly level rifle? 
(2) Are maximum 
velocity and maxi
mum penetrating 
power coincidental ? 
(3} What factors, 
such as air res ist
ance, propelling 
charge, gravity, mo
mentum, and rifling, 
condition a bullet's 
behavior?-T. H. M., 
New Brunswick, N.J. 

COSH, QVTSIOE OF 
EVERYTIHH£1 NOTHING 
AFFECT~ A 8ULLE'T'.St 

f5EHAVIOR, 

I 

(1) A. projectile attains maximum velocity 
just after emerging from the muzzle of a 
gun, while it is still being accele1·ated by the 
powde1· gctses behind it. E xcept in precision 
studies, the inC?·ease over muzz le velocity is 
negligible. (2) The velocity of a pTojectile 
will affect its penetrating power, but its 
weight, wall thickness, shape, and material 
will also enter into the pict'lwe. (3) Behavio1· 
of a bullet depends on elevation, w ind di
rection, wind velocity, and ai·r Tesistance; 
w eight, type, and temperatuTe of p·ropelling 
charge,· gravity, weight and shape of bullet, 
muzzle velocity, and rifting. With large g'ltns, 
rotation of the ea1·th is anothm· factor in 
ballistic problems.-Ed. 

POPULAR SCIENCE 
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Comes the Lid of Aircooled Engine Power 

Another outs tanding f'ngincering dcvclopm<'nt 
has come out of Fairchild·s Ranger laboratorif's 
-a new and unique typt• of aircraft engint• cylin
der barrel. With it. an aircooled t•ngine can pro
duce appreciably grea ter horsepower. 

\Vhat does this nwan in terms of a ir str<·n~th 
for the United .1\"ations'! It means that our 
planes can now have one or a combina tion of 
several new advantages: thf'y <·an carry ~n·ater 
bomb loads ; or hca vier armor; or more am
munition; they can lift mor~ ~asolin e and so 
increase their range; their mant•un•rahilitv t:an 
be stepped up. · 

The fu ll story of how it works is tedmit·a l, in
volved, and shrouded with sN·recv. But brit•fl v and 
in non-technical language, this 1im t'h can lH: told: 

Those ufins" you sec surroundinl! tlw t·ylintlt'r 
barrel in the picturt- arc made of aluminum, a 

mrtal with pronoun<'rd ahility to Jraw off en gine 
ht•at. T he con: of the ('y linder is 1'\teel. By all 
prf'vious methods of m a nufaeturc· an aluminum 
alloy .. fin" was attadu-cl to tlw <·ort• a!'\ a se-parate 
part. Thus its cooling <'fli t'ien<'y was only partly 
utilized. Now, with }' airf'hilcl's .. :\1-Fin" process, 
it is possible to chemicnlf.v boud tlw two m etals 
with the result that t'n{!ine IH'at is drawn off 
much fastt~r than by the c.·on ven tional a lun1inum 
or st eel ttfin." 

The announcement <'an now be m ade that a U 
12-<·ylindt•r Ran~er <'ll~int•i'\ proclut·t•cl clnring the 
pas t yea r have incorporatt>tl thit; n •volutionary 
d evelopment. 

AI' anotlwr example of the ~·touc·h of tomor
row," this Ia test produ('t o f Fairt'hi l.t <'n gineering 
tak<'S its place among the uotahle avia tion 
achicvenu.·nts of the day. 

BU Y U . S. WAR BOND S AND STAMPS 

AIRCHILD ENGINE AND AIRPLANE CORPORATION 
30 ROCKEFE LL ER PLAZA, NEW YORK 

Ranger Aircraft Engines Division, Farmingdale, l.l. • Fairchild Aircraft Division, Hagerstown, Md . ... Burlington, N, C. • Duramold Division, N ew Yo rk, N.Y. 
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by Abel Grasshopper 

[ AVIATION NEWS AND GOSSIP ] 

Due to the ·washi ng out of the War Training 
Service Program by the Civil Aeronautics Board, 
some hundreds of primary trainers of the per
sonal plane variety will probably be available 
for private ownr rship. Like the good Marines 
"They've done their duty, and they're ready to 
do it again." Having establ ished a fine perform
ance record whi le i n Air Corps use they can still 
give many hours of dependable flying. Until the 
day when you can get that post-war Aeronca, 
these jobs will help to ''Keep yon flying." 

* * * Take a twelve ton hammer . .• break a trip arm ••• 
and bang ! goes a vital production schedule. 
Stir in some hectic phone call s to six different 
states . .. then stat:t sweating at the promise of 
two ·weeks delivery. Add one resourceful pilot 
and Abel Grasshopper (an L-3 to you ) .• • results 
••• just two days and nights •.• and back to work 
goes the big press. Another defeat for the Axis. 

Such situations become incidents here at the 
home of " First a nd Finest." 

* * * " Ding How" say the clever Chi nese when they 
wish to pay top tri bute to man or deed .. • " Ding 
How" say we to Chinese pilot Captain Yuan Ho 
who recently visited Aeronca "and departing 
]eaves be hi n<i him" .. . an a ura of good English, 
good fellow :sit i p, a nd good flying. 

There are so many trainees in our country 
from the land of the Chiang Kai-sheks, that 
Chinese pilots are no longer a novelty, but thi s 
descendant of the Mandarins is indeed a man 
among men. " Ding How" to Captain Yuan Ho, 
our nominee fur Pilot of the Month. 

,, ,, 
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Don't relax .. . • resourceful America Is wlnnlnt 
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MIOOLETOWN, OHIO 

Dark Days Ahead 
for the Axis 

I AM a boy inve ntor and s pecia lize in booby 
tra ps a nd other d evices to t error ize the 
e nemy. I h a ve a lr eady sent 10 ideas for w a r 
m achines to t he National Inventors Council 

'tfS 51 f?J T HI.S 15 A 
K ID'S WAR ! 

and intend to send 
many more. Among 
my inventions a r e a 
gas cartridge for 
smoking ou t en em y 
troops when they a r e 
t rap p ed in c a v es, 
c losed h ou ses, o r 
a rmored cars ; a 
handle that can be 
a ttached to a bayo
net to convert it into 
a handy death-deal
ing knife; a nd a 
"boob y" s h e ll t h at 
can be left beh ind by 

r etr ea t ing America n sold ier s for use by the 
enem y. Whe n fired, t h e shell will explode in 
the gun and splatter the gun crew a ll over 
the place. (P . S. When I get into the Army 
E ngineer s, it will be a black day for the 
Axis.)- S. H ., N ew York, N. Y . 

Who's Who in the 
P. S. M. Zoo 

W HILE plucking at the coverlet dur ing a 
long per iod of sleep lessness la st night, I b e
ga n to w onde r how a monkey wrench g ot 
its na m e. Othe r names for mecha n ica l t hings 
were eas ier to dope out, a s , for instance, 
dovetail, gooseneck, la the dog, catwalk , bull 
gear, rattail, and sawhorse. F a lling a sleep, I 
dreamed that I h a d established t he Popula r 
Science Zoolog ical pa r k and h ad entered 
specimens of a ll t h ese m echanical a nima ls. 
I wonder if othe r r eaders can nomina te 
eligibles for t he P . S. M. Zoo.- E . F . A., New 
Y ork, N . Y. 

P. S. M. Will Be Waiting 
When He Comes Home 

MY Ht"~BA:-ID is in t he Army and has b een 
over seas for nearly 18 m onths. E ach month 
I r ead the art icles in P .S.M. a nd then tell him 
a b ou t th em in m y letters. P erha ps it is on ly 
natu ral that I a m m ostly interested in the 
H ome and W ot·kshop section of your maga
zine. I am keeping each issu e for my hus
band .- Mr s. C. E. L ., Chamb er sburg, Pa. 
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What good is a $10.00 raise 
•.. if it then costs you $12.00 more to live? 

SURE WE ALL want a raise ..• but raises 
today are bad. medicine. And here's why ... 

Suppose you do get a raise .•. and a lot of 
others get one, too. What happens? The cost 
of manufacturing goes up. Naturally your 
boss has to add this increase in cost to the 
price he asks the retailer. And the retailer, in 
turn, r aises his price to the consumer • . . 
thaes YOU. 

So what good is a rais~ if your living costs 
go up even faster? 

Of course, it's hard t o give up the luxuries 
oflife ••. and even harder to give up some of 
the necessities. But this is War! And when 
you think of the sacrifices our fighting men 
are making ••• many of them giving up their 
lives for us • • • no sacrifice we can make 
should be too great. 

So ••• start doing these seven things now ... 
1. luy only what you need. Take care of 

what you have. 

2. Don't try to profit from the war. Don't ask 
more than you absolutely mu1t for what 
you have to sell. 

3. Pay no more than ceiling prlcea. Buy ra-
tioned goods only by exchanging stamps. 

4. Pay taxes willingly. 
5. Pay otr your old debts-all of them. 

6. If you haven't a savings account, start one. 

If you have an account, put money in tt 
-regularly. Put money in life insurance, 
too. 

7. Buy and hold War Bonds. Don • t stop at 
10%.Remember-Hitler ~topsatnothmgi 

Use It up ••• Wear It out. 
Make It do ••• Or do without. 

A United States War message prepared by the War Advertising Council, approved by the Office af Wor lnformatio'l1 

and contributed by the Magazine Publ•shers o f America. 
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CHARLES ANN 
mf!ans "of g rf!at strf!ngt lt " mf!am "gre~cf!" 

You'll be surprised at the meanings of 
some of your friends' names. Have fun 
looking them up in "WHAT 'S IN A 
NAME?"- the new cartoon -illustrated 
book that everybody's talking about . 

The Ethyl Corporation would like to 
send you this fascinating booklet free be
cause we think it will help you to remem
ber ou r name and what it means: 

"ETHYL is a trade mark name. It stands 
for antiknock fluid made only by 
the Ethyl Corporation. Oil com
panies put Ethyl fluid. into gaso
line to prevent knockmg." 

FREE COLOR-ILLUS
TRATED BQOK GIVES MEAN
INGS OF OVER 900 MEN'S 
AND WOMEN'S NAMES. 
JUST SEND COUPON-NO 
MONEY-NO OBLIGA
TION OF ANY SORT. 

.--------- . ' 1 
I " WHAT'S I N A N AME? I 
1 Dept. H3R. Box 53, New Yor l< 8 . N. Y. 1 
I Please send me a free copy of "Wha t 's in I 

a Name?" 
I I 
I N amft . . .. . .. . . .... . .... .. . ....... .. .. 1 
I ( PLEASE PRINT) I 
1 Add r~:>S>< .. .. .. .. •. ... .•..•. .• . . • ..• .. . I 

I I 
I City o.c. Sta tt>. . . . . . . . . . . . . . . . . . . . . . . . . . I 

How to forecast weather! , 
d, 

A PICTURE BOOK by J osepb Gaer 
Illustrated j1'0m 68 Photos 

Short text and d ramatic pictures make clear the fasci
nating subject of weather and the work of the U . S. 
Weather Bureau . A Stok es B ook $2 .00 

A t your book JI!IIer or directly from 

T. B. LIPPINCOTT COMPANY 
East W ashington Square P biladelphia 5 

Forecasting the Weather 
with a Pot of Potatoes 

W E H AVE a pproximately t h e same amount 
of pota toes for supper every day. The pota 
toes a re cook ed in the same aluminum ket-

MY POTATOES AREN'T 
I301LING YET, AHD 

tle with the s ame 
amount of water. 
The kettle has a cov
er, around the edg P 
of which s team es
ca pes. Now on humid 
days less steam es
capes than ordinar i
ly-due, undoubtedly, 
to the high degree of 
moisture in the air. 
Yet whenever the 
potatoes "boil dry," 
it invariably hap
pens that we have 
rain that n ight or 

t h e nex t day. I wo uld like a n explana tion for 
this unfa ili ng phenom enon.-W. B., Grand 
R a pids, Mich . 

They Can Give a Whale 
a Hot-Foot 

ON PAGE 98 of the Januar y issue I noticed 
a dr awing of a diver u sing a cuttin g torch 
under w ater. I s t his r eally possible? I should 
think the w a te r would quickly douse the 
fia m e.- S . P ., Wiscon sin R a pids, W is. 

It' s 1·eally possibl e, S. P. A. di ver's torch 
·u,ses t he int ense heat of h y dr ogen b-u:rning i n 
oxygen, each gas being suppli ed by a n in
d ividu a l hose. A t hird hose f 1_trnishes the 
ai1· t hat fo·rms a protecti ve bubbl e ar ound 
t he ftame.-Ed. 

Between Complaints 
He Joined the Army · 

I THINK that problem s or questions that 
you publish shou ld be answered in the same 
issue or in the issue immediately following. 
I also think that where you give a solution to 
a problem you should explain the method by 
which a solution is arrived at. Incidentally , 
the reason tha t this letter w as so long in 
coming to you is that between the time I 
began it a nd the time I finished it I joined 
the Army. I a m now in the Army's Special
ized Training R eserve and am s tationed at 
t h e University of Connecticut.-D. M. R ., 
Storrs , Conn. 

• 
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ACCOUNTANTS 

One metropolitan Sunday newspaper recently 
carried 71 different advertisements for account
ing men and women, ranging all the way from 
Assistant Bookkeeper to Comptroller. 

That is not exceptional-it is fairly typical of 
the calls everywhere, both from government 
and business. And accounting is very necessary 
to our war effort. The efficient bookkeeper and 
accountant serve for Victory while profiting 
personally. 

If you are interested in knowing about these 
opportunities and whether you can qualify for 
them, ask for our free 48-page booklet, "Ac
countancy, the Profession that Pays." It dis
cusses this field in detail and tells also of our 
spare-time training for these various jobs. 

Buy War Saving$ Bonds and Stamps regularly. 23 
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OW TO PROTECT , FINANCE 
and SElL Y OlJR INVENTION 
Our FREE BOOK and other literature ava llable to our 
clients-gives you complete details on how to "ready" 
your inv ention for money-making. It tells you how 
others did it- who they went to for finances- how they 
arranged partnerships-how t hey ma de contacts with 
manufacturers-how they dict a ted royalty arrange
ments-how m uch money they made-how you can find 
a market . Our n ew FREE BOOK discloses sources of 
quick revenue if your invention is patent able and sale
able with profit possibilit ies. 

THE FIRST STEP 
The firs t step in gettin g your invention ready for mar
ket is to make a dated record of it on our " Invention 
Record" Form. This Form properly filled out and wit
nessed will be invaluable to you later in establishing 
the date of your lnve.ntlon should need for such evi
dence arise. We will be glad to send you our " Inven
tion Record" a nd have it witnessed in this office when 
~ou return it with disclosure of your device. This serv
Ice costs you n othi.ng- and it immediat ely puts you on 
record a s the originator of your device. 

Protect Your Invention NOW% 
We have many letters in our files f rom m anufactu.rers 
requestin g invent ions. Today's demand for new devices 
is tremendous-added t o by emergency n eeds. Protect 
your invent ion now with a U. S. P atent. By acting 
promptly you may prevent a nother invent or getting in 
ahead of you at the Paten t Office here in Washington . 
The first step is to make a sketch and description of 
your invention on our " Invention Record", have it wit
n essed and mail it to us. We will t hen make a Search 
of t he U. S. P atent Office flies to ·ascertaln whet her we 
can get patent prot ection tor you. This is a s t ep you 

should m ake NOW-before anot her steps in 
ahead of you and walks away with a patent. 

PATENT AnORNEYS 
142- W Albee Build ing, w .. hincton 5, 

Send me your NEW FREE Book . " How to Prot.e ct. FJnance 

I and Sell Your I nvention. " and specially pre!)ared "Invention I 
Record" fol'tn at once. I under8t::ond thnt this request doea 

I not oblhtate m e . 1 
I I 
I ' NA ME .................................................................................. .-...................... • 

I I 
I AD D RESS ................................................................................................ ~. • 

I I 
II CITY ........................... ...... ... ... .............. STATE ............................... ....... . 

••••••• Write or Print .\'mne ('l earlv • ali •• •• 

• 

"The hours 
that 
book 
saves 
mel 
••• and the errors it prevents!" 

BUSINESS men, secretaries, editors, and stu
dents rely upon Webster' s Collegiate because 

it defines all the words most commonly used
Based on and abridged f rom W EBSTER'S NEW IN
TERNATIONAL DICTIONARY, SecondEdit ion-"The 
Supreme Authority," and edited with t he same 
careful scholarship. 1,300 p ages; 110,000 entries; 
$4.00 to $8.75, depending on choice of bindings. 

YOU MAY HAVE TO WAIT FOR YOUR COPY 
of W E BSTER 'S C O LLEG IATE. Paper r a tioning, plus ex
ceptionally h eavy government n eeds, p lus an unprece
dented public d emand, m ak e i t impossible to supply 
everyone promptly. Y our b ook seller will do h is b est 
to provide your copy with the least d elay. 

G. & C. MERRIAM CO., Springfield 2, Mass. 

IN FAN11 N DUSTRY . 
··•,SUDDENLY MAtuRED 

Get In at the Start and Grow 
P lastics is a n ew i ndustry w h ich the n ation's war 
n eeds is f orcing to q uick m aturity. Al ready Plas-
t ics are in dispen sable in p r acticaUy e very bra nch 
of t he Service-Aircr aft, O rdn ance. Chemical, 
Marine, Signal Corps, etc. Opportu nities? N ea rly 
everyth in g, from h omes to clothin g, f r om gadgets 
to t ools, w ill be affected by P la stics. 

Spare Time Training Now Ready 
The t ime t o get started is ?tow. Y ou can prepa re 
at home, in your s pare time, to take your place 
in a n in fa n t in dustry that even n ow is lea ping 
into promin ence. A n ew, p ract ical training p lan 
is n ow r eady t o h elp you r ealize your ambit ions 
a nd bu ild your future securit y. Act now. Don't 
d elay. Mail t his coupon today. 

----------------------------~ A M E R I C A N S C H 0 0 L , Dept. P 546 ' 
Drexel Ave. at 58th St., Chicago 37, Il l. 
~end me FR};E inrormatlon CO\'erlng special t raining in 
sui.Jjeets checked below. No obligation on my part. 
0 P lastics 0 Cost Accountin' for Mf~. 

B Electrica l En~lneerln~ 0 Automotive Encineer inc 
Dra fting and Deslcn 0 Architecture & BuJJdinc 

for Men a nd Women 0 Shlpbuildi.ng 

§ Diesel Engineering § Busin ess Management 
Mechanical En(!neerlnc Bleb School Course 
AYiatlon 0 Radio Ra ilway T raining 

l\r£l111~ .... .. .............. ...................... .................. ...... ................. .. 

A ddre.ss ............................................................................ . 
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Can you expect to advance in any trade, business, or profession 
without a high school education-or its equivalent? 

Not to the full extent of your abilities. Progress beyond a certain 

point is impossible when fundamental training is inadequate. And lack 

of such education is becoming an even larger handicap as we move 
towards the post-war world. 

Whatever your age, however you're situated, it isn't necessary to 

struggle under that handicap. By enrolling with the famous Interna
tional Correspondence Schools, you can start your own high school 
in your own home. 

I. C. S. High School Courses feature indh·idual instruction. You're 

in a class by yourself - study in your sp are time- acquire a high school 
education at astonishingly low cost. Texts arc authoritative ... progress 

is rapid ... advantages are proved by thousands of successful graduates. 
Mail thi~ coupon as they did! 

BOX 7679-K, SCRANTON 9, PENNA. 

0 

I 

SPECIAL TUITION RATES 

FOR MEMBERS OF 

THE ARMED FORCES 

Without cost or obligation, please send me booklet and full particulars about the course before which I have marked X : 
0 HIGH SCHOOL 

Air Conditioning Schools 
0 Air Conditioning 
0 Heating 0 Plumbina: 
0 Refrigeration 
0 Steam F itting 

Chemistry Schools 
0 Chemical Engineering 
0 Chemistry, Analytical 
0 Chemistry. Indust rial 
0 Chemistry, Mfc. Iron & Steel 
0 PlMtice 
0 Pulp and Pape r Making 

Civil, Archltectur•l •nd 
Structur•l Engln' g Schoola 

0 Architootural Draftin& 
0 Archit.ecture 
0 Bridge and Building Fo.reman 
0 Dridce E ncineering 
0 Building Estimatinc 
0 Civil En&ineering 
0 Contractinc and Buildinc 
0 Highwa)" E nci.neering 
0 Lumber Dealer 
0 Sanitary Encineering 
0 Structural Draftinc 
0 Surveyin& and Mappin& 

Electrical Schools 
0 J<:lecuical Drafting 
0 Electrical l!:ngineering 
0 Power House l!:leotrioiao 
0 Practical l!:lectriciao 
0 l'rnctical Telephony 
0 Telegraph l!:ngioeer 

lntern•l Combustion 
Engin" Schools 

0 Au~o Technician 0 Aviation 
0 Di~el-Electric 
0 Diesel Engines 0 Gas Enginee 

Mech•nical Schools 
[] Aeronautical l!:ngineerin& 
0 Airplane Draftin& 
0 }'li&ht E ngineer 
0 Foundry Work 
0 Heat Treatment of Metals 
0 Industrial Design 
0 Mechanical Drafting 
0 1\lechanicru J<:ogioeerinc 
0 Mold Loft Work 
0 Pat tern Makinc 
0 Readi nc !:lhoP Bl ueo.rinta 
0 Sheet MP.tal Drafting 
0 Sheet Metal Worker 

0 Ship !>rafting 0 l::ibip YittiDII: 
[j Shoo J>ral"tice 
0 bteel M ill Worken!l 
0 Tool l>011igning 
0 Welding, Gas and Electric 

Radio Schools 
0 l!:lectronics 0 Radio, Oeneral 
0 Radio Operating 
0 Rad io Servicing 

Rallro•d Cours• 
0 Air Brake 0 Car Inspector 
0 Locomotive E ngineer 
0 Locomotive Fireman 
0 Railroad !:iectioO. Foreman 

Steam Engineering Schools 
0 Boilermaking 
0 Combu11tion Bngineer i.n& 
0 Engine Runninc 
0 Marine Engines 
0 !:Itea m Electric 
0 Steam Encines 

Textile School• 
0 Cotton Manulacturina: 
0 Rayon Weaving 
0 Textile Designing 
0 Woolen Manufacturin& 

Bulin•• •nd 
Academic Schools 

0 Accounting 0 A•l \'erti.sioc 
0 Ari thmetic 0 Bookkeeo inc 
0 Busines~ Correspo ndence 
0 BIUiine88 Managemen~ 
0 Cer.ified Public Accountin& 
0 City Letter Carrier 
0 College- Preparator)' 
0 Commercial 
0 Cost Accountin& 
0 F ederal Tax 
0 Fil'!lt Year Collece 
0 F oremanship 
0 Higher Mathemati~ 
0 Illustrating 
0 Motor T raffic 
0 Po@t Offit'e Clerk 
0 Postal Clerk 
0 Sale~~manehio 
0 Secretarial 
0 Stenocraphy 
0 T raffic Manacement 

Langu•ge School• 
0 So anieh 0 French 
0 Good En&liah 

Yome ..•••••.•...................•.......•.......•...•...•......•••••••......•.......... AotS •••.. ...•.. IIonle Addre~rs ••••••••••••••. .•••......•..••.•.............••.••••••••••.•••••••••••••..•...••. 
Tl'orkinu 

Oitu ... ................................................ 8 ta·te .•••••••••..•... ....•••.•.. h e1t111t Porit i on ................................................ .. II ours •. ....••......•...•...•.••.....••.. 
('anadi(m reBidentt und co••ptm to In t ernational Oorretpondence Brhool/1 Oanadirm. l , t d .. . llont r rol. Oanada 

Rriti~h r PRidl'fl l8 send roupon to I. 0. 8 . , 71 Ki.no«waJI , T,rmdon. ll" . f'. 2 , l':nf]ll'lnd 
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Now' YOU Can .Lick Any 

I 
• 

IN LESS TIME WITH LESS WORK 

New AUTO REPAIR MANUAL 
Shows How to Senice and 

Repair ANY Part of ANY Car! 
No auto repair Job Is too totJgh 

when you've got MoToR's AUTO 
REPAIR MANUAL! Repair any
thing from carburetor to rear end 
-quickly. easily, right! Jus t look 
1lP make, model. and job in quick 
Index-and go to work! Clear, Ulus
trated instructions lead you step 
by step. 

To make such an amazing book, 
engineer-editors of MoToR Maga
Zine "broke down" 150 oJTLcfal fac
tory 1hop manual1, spotted all vi
tal repair information, dove-tailed 
It together Into ONE easy-to-un
derstand book. 

No Other M~nuallllceltl 
640 pages, 8~~zll Inches. bound 

In sturdy 
covers, 

Off t Brings you 
fREE 7-Day eKr. n ear 1 y 

· MoloR's lRUC, 200,000 
REPAIR MANUAl. servi ce 1 

Explains £very Job On 
All These Makes, 

1935 to 1942 
American Bantam: 

Auburn; Austin; Buick: 
Cadlllac; Chevrolet; 
Chrysl er; Cord;_ De
Soto; Dodge; .l"Ord; 
Graham; Hudson; 
Hupmobile·

1 
Lafayette: 

LaSalle; L ncoln; Lin· 
coln Zephyr; Mercury; 
Nash; Olds mobile; 
Overland: Packard; 
Pierce Arrow; PlY• 
mouth· Pontiac; Reo; 
Studebaker: Terra• 
plane; Wlllys. 

50 pages on carbure
tors. Over 460 charts. 
tables: Tune-up Chart; 
Valve Measurements; 
Compression Pressure: 
Torque Wrench Read
ing; Starting Motor; 
Engine Clearances: 
Generator; Clutch & 
Brake Specifications; 
etc., etc. 

905 repair, aa-
1480 pictures. ts justment, · . 
e.ges,JOO,OOOfac • replacement. tune-up facts on every 

¥J sed bY ~l~m8'~ car, 1935 to 1942. More than 1000 cut-
NavY. pure. 10 ooo away photos, dla_,rams, drawings 
x 11 covers lli4.2 show you exactly WHAT to do, HOW 
mc.dels. lfr; En; to do It! Used by Army, schools, auto 
All Gas~t DIE- servicemen. 

t~~~;B~:r1Tnj:: SEND NO MONEY 
D1esekystems: etc. 
t;ion manY bUS. 
c overs tractor 

-units. 

Mall COuPon without moneJtf When 
postman brings book, pay him noth
ing. First make it show you what 
tt'a got! Unless delighted, return 
book In '1 days and pay nothing, 

MoToR Book Department, Deslt 
2E, 572 Madison Avenue, New 
York 23, N. Y. 

M1T1R a.lr Dll!l, Dlst 2£. 572 IIMisOI An.. New Yorll 22. I. I. 
Buab to me at once: (chect boz opposite book JOU want). J 
0 MoToR'e AUTO RIEPAIR MANUAL (/ormerlf 

"MoToR's FtJCtOJ11 Shop Mantull"J. If O.K. I wil 
remit $1 In 7 days, $1 monthly for 4 months plus 35c I 
postage with final payment ($5.35 in all). Or t·n return 

I book postpaid in 'I de.ys, (Forei&'D, remit $1 with order.) 

0 MoToR'• TRUCK REPAIR MANUAL. If O.K .. I will I 
I remit $2 in '1 daYS, S2 monthly for 3 months, plus 

36c postage with ftnal J:)ayment ($8.35 In all). Or I'll I 
return book in 'I days, (Forelcn. remit $11 wltb order,) 

I Name _ __ Age 

1 Address _ _ ___ -=:-----:::---- _ _ _ ___ _ 

City ____ ____ z one No. State _____ 

1 (i! any) -
OccuDation 

0 l::heck -.:h:-:e-::-re.,.-.,U.,..-,e:-::n-:c"lo:-:sl-.::n-:g.,....t ull=-:p~a:-y:-::m~e=-=n'""t-. ~WE pay 35C I 
postase. Same 'l...Day Return Privilege, for full refund. 

GOOD 
EYESIGHT 

Do you want perfect 20 / 20 vision? Would 
you like to throw away your glasses? Great numbers of men. 
women and children have improved and s trengthened their 
eyes by using the famous Ross-Rehner Method, a tested and 
proven system ot home eye exercises for correeting near
sig.htedness. farsightedness, color blindness and astigmatism . 

Get Better Eyesight Without Glasses 
Now you can get the entire system. pro-

; tusely illustrated, including a complete s•uE YOUR EYES 1 Eye Testing Kit, with cha rts to show ftW ! weekly improvement. If your book store 
, does not have it, send one dollar . Deliv-

ered postpaid. subject to return in 5 
days lt you are not satisfied. Order today. 

HALL PUBLISHING CO. 
BLOOMFIELD HILLS 4, MICHIGAN 

STUDY AT HOME 
With A Chartered Educational Institution 

Courses ln ENGINEERING: Eleetrleal , Clvll , Meehanleal , Draltllllf, 
Architectural , Steam. Aeronautical . Radlo. Structura l. Mlnlnc. In
dus t rial. Hll\'hway. P etroleum . Marine. C'hemlcal. 
Courses ln ARTS AND SCIENCES: Philosophy ; Education; Letters; 
Pub llc Health; Medical Jurisprudence: Paychol oc y : Soclol osty: P tcyalcs ; 
Chemistry; Oeol oJrY: Pol. Science: Theology; L aw: Buslne•• and 
Commerce: Aecountlnl\': Mathematics: Statlatlca : Astrlculture . 
McKinley-Roost>velt Incorpor ated , 4610-AC, Sheridan Road. Chlcaco. 40 

More coed Jobs now in Draftin~r . Learn AT 
HOME in spare time 1 or a t our Chicago School). 
Send postcard for FREE TRIAL LESSON and 
see bow easy to learn and get a good job. 

CHICAGO TECHNICAL COLLEGE 
E·215 Tech Bldg. , 20005. Mich. Ave., 16Chlcago, Ill. 

1953: A NEW WORLD 
Co•nale Order Foretold bu 'World B,e,.~• 

A new civlllzation 1s in the making predicated upon four Uni
versal freedoms-freedom from Ignorance, oppression, poverty, and 
paln. It was conceived Sept. 16th 1936; it will be born August 
20th, 1953. This Is your opportunity to share In its building. Read 
I.EMURI.A THE INCOMPARABLE, 60 pages Illustrated, wlth the 
story of Israel restored. Send one dime with Inquiry. No obligation. 
The most unusual message in a generation . Write Dept. Q. 

LEMURIAN FELLOWSHIP 
118 North Larchmont Blvd. L011 Angeles 4, Caliroruia 

C orrespondence Courses In 

MDIO ""~ H£CTRIChl £N(jiN££RING 
LOW AI 

$2& 
I:LECTRtCAL I:NGINI:ERINQ, ~t lrOOd P11811 of wtde elec:trlcal 

RADtD ENGINEERING. Extra ftne couree ln radio 
wo.rlt. Traina 7ou to be euper-eervlee man, real 
ONLY 126, either -ree. Deterred payment 

FREE Write fo r free coplea of echool 
LINCOLN ENGINEERING SCHOOL, 
( ,.onnerl)' .t Ll-ln, Nebr.,) 

REFRIGERATION 
Repair and lmpro,·e al l retrlgeratorl! . New large manual teiiR how. Charts 
and pictures to h4>lp you. Only $1.00, posrpald. lltoney back l(uarantee. 

Suprem e Publications, 328 s. Jefferson St., Chicago 6, I U. 

EARN MONEY ~:~~::r,.: 
• No previous t raining or talent neces
sary. Unique Stuart System teaches you, 
by mall. in 11 simple. easy-to-follow les
sons. to make excellent charcoal and oll 
likenesses. Detailed .ruldance for your 

~~~ 0~J8 every step. Send for tree book t oda11. 
121 M-'ument Circle, R-m 285, Indianapolis 9, Ind. 

P lease send me free book and outline of lessons. 

1\ame-------- --------------
Btrel.'t ______ ---------------

Cit11 --------------·''~ o tr _____ _ 

. . 

26 luy We~r Se~vlngs londs Clnd SfCimps ReguiCirly. POPULAR SCIENCE 

Copynghted matenal 



. . . . - .- -·-- . --

HUGE POST-WAR MARKET 
FAMILIES PLAN LARGE 
POST-WAR OUTLAYS ON 

R FM·SETS ENVISI 

~lW ~-R~ ~ USE fOR 
" RG~\CS ARB !ADIOS, APPLIAN 

CCU,\ I ULATINC Pu ..,._'" 

ONia DeFOREST' 
SIMPL ''A-B-C''WAY 

You "LEARN-BY-DOING" 
at Home with Practical Equipment 

Enjoy a "Home Laboratot·y ." DeForest's prov ides 8 BIG 
KITS OF RADIO ASSEMBLIES AND PARTS to give 
you valuable practical experience at home. Build modern 
Radio Receivers and Circuits that oper a te. Build Electric 
Eye Devices. an Aviation Band R eceiver, a Public Address 
System, a Wireless Microphone a nd numerous other fas
cinating experiments-In fact , 133 In all, 1n your spare 
time at home. NEW colorful Kit Supplemen t t ells you 
about DeForest's "Home Laboratory," and how you use 
valuable Radio parts and sub-assemblies to get real 
practical experience as you learn. 

Home Movies Help You 
Learn FASTER • •. EASIER 
With DeForest's, you use a genuine De

VRY 16 mm. Motion Picture Projector and ex cit ing 
trahring films to help you learn some of Radio's I 

fundamentals FASTER ... EASIER. 
SEE what happens inside of m any cir- 1 

cuits you are working on. SEE 

. . " " flit ~tlllle 
future the way business m en do : Watch the 

headlines ! Pick a fi eld that ' s "in t he news" - one wHh 
many oppor t unities for interesting, PROFITABLE 
EMPLOYl\IIENT or a good chance for esta blishing a 
BUSINESS OF YOUR OWN with little ca pital. Pick a 
field that has both military as well as civilia n oppor
tunities-a field with one of America' s most promising 
peacetime futures . • . and s ee how you may MAKE 
YOUR START TOWARD A PLACE IN THIS FIELD 
BEFORE JOB COMPETITION BECOMES ACUTE. 
WR ITE F OR DeFOREST ' S B lG , F RE E, JLLU TR AT
E D B OOK-"VICT OR Y F OR YOU." L earn how De
F orest's prepa r es you at home, In your leisure time
without interfering with the work you are now doing
then helps you ma k e your s ta rt in the vast BILLION 
DOLLAR Ra dio-Electronics field . 

ou Get F.MPLOYMENT SERVIC 
D eForest' s Employment Service offers you the advantage 
of long and favo rable con ta cts with some of Am erica' s 
foremost Radio-E lectr onics concE>r ns. 1 'VI CTORY FOR 
YOU'' t ells you how this Ser vice has helped ma ny to 
their sta r t in Radio-Electronics. You'll see how De
Fores t students and g raduates are prepar ed to win and 
t o hold good paying jobs- how DeF orest students start 
businesses of their own, with little, if any, capit al. 

WELL-ILLUSTRATED 
LOOSE-LEAF LESSONS 

Prepared Under Super vision of Dr. L.ee Deforest 
DeForest's provides 90 loose-leaf lessons 
prepa1·ed under the supervision of t he 
man often r e ferred to as the " F ather 
of Radio' '-Dr. Lee DeForest, inventor 
of the Audion Tube, a nd holder of over 
300 important patents . . . A C'r 

Dr. Lee Deforest PROMPTLY! See how you can learn 
Radio the simple A-B-C DeForest's 
way-by R ead ing ... by D oing ... by 

celng- at Home. Mail coupon Now I 

DeFOREST' S TRAININ G, INC. , 
2533-41 Nor th Ashland Ave., Dept. ' 1 S' ' 
Chicago 14, Illinois, U. S. A. 
Send m e b oth your big book "VIC
TORY F OR YOU" and Kit Supple- .. __ -...!~ 
ment, showing how I may make my • 
star t in Radio-Electronics wi th your 
simple A-B-C home training pla n. No cost , no obligallon. 

how electrons function. SEE I 
how RADIO waves are changed I 
into sound. Get D eF orest's big, 
free book! Use it as a key to 1 
show you the way to Radio
Electronics job opportunities of I 
today and ton1.orr ow-the oppor- 1 ~ame .............................................. ·-··················· Age ....................... . 
tunities the h eadlines t ell a):>out. I Address ............................................................................................... . 

~~~;::~:~; ~~~~:; -.L_ri!_rp·_·sa:~_··~··_!;a:_r;~·~-:! ···u·~~-·~~~-p·~·~···~~i~;· · ~~t~~~ -·~~:~ ··i:r ··~~··~~~~: 
-~~·""' __________ c. _____ _ 
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~~ELECTRICITY 
IN IZr WEEKS 

ON REAL MOTORS, GENERATORS,£ 

..JH. 9~ 1few4 71Zainintf 
Trained Electrical men n eeded n ow. I t's n ot how 
young you are, or h ow old you are . T he question is 
-have you the training for a real peace-time f uture 
in a field that is vital now? Not nil "essential" jobs oiJer 
s uch oppo r tunities. ELECT R ICITY d oes - w h e n 
y ou ' re prepa red ! 

H e re at Coy ne you can train t.n 12 wee ks-not 
by books or l essons , b ut o n r eal acrual electrical 
mac hinery and apparatus. You " Le arn b y D oing" . 
And y o u d o n ' t n eed muc h money. I ' ll finan ce 
you r tu ition and you can p ay it in easy mont hly 
pay ments afte r your trnialng p erio d i s over. Then 
if you a re short of living expenses we' ll get you a part 
t ime job t o " earn while you learn " . After grad\.n
tion we give you life time employment servh..e. 
RJ~ht n ow I'm includ in~ extra training in IN

DUSTRIAL ELECTRON IC S at no extra cos t . 
Mail coupon for m y big 

free b ook. Get the tra ining 
you need fo r a good electri
ca l job. WRITE NOW. 

A ls o h a ve f acilities 
for men with physi
cal disabilities.Wri te. 

-------------------------· H . C. L ewis, President 
Coyne E lectrica l Scho ol , Dept. 54-73, 
500 S. Paulina St., C hicago 12, Ill. 

Send Free Boo k with Fac ts on Coyne, "Pay After 
Graduation" Plan and extra I ndus trial E lectronics 
training n ow included. 

NAME .•...•.. • ........ . o • • •••• o o ........... .... .. 

ADDRES.S ..•...... . . o •••• o • o •• o o o o o o •• o •• • ••••• 

C ITY STATE 

Falls Tree-Cuts Log 
Uses Power Take-off any trac

tor. Direct drive. Long stroke. Saws fast. 
Easy on fuel. Thousands of satisfied users. 
Big labor saver. Low in Price. 
OTTAWA MFG. CO., D501 For-t Ave., 

Write for FREE 
Book •nd Pric-

OTTAWA, KANSAS 

f)d/GIIEI/£ E#vi#EERS 
PRAFT5/IIE~ t11ET.41SAIIT/IS-
NEW-100 clear and concise weld
ing design ideas gleane d fr o m 
prac ti c al experience of others . 
Every idea clearly shown by draw
ings-easy to understand and ap
ply. If you are inte rested in 
welded design, you can't be 
without this book, nothing else 
like it. $3:50 Pos tpaid, 5 days 
approval, 

i 

( 

Be An ARTIST! 
PREPARE TODAY FOR THE 
FUTURE THAT LIES AHEAD 

Trained Artists Are Capable of Earning 

$30-$50-$75 A WEEK 
Use your spare time to prepare for a profit
able Art Career! Start training at home, now! 
It's pleasant and interesting to study Art the 
W . S . A. w ay COMMERC IAL ART, DE· 
SIGNING, CARTOONING- all In ONE com· 
plete course. No pt·evlous Art experience n eces
sary- we teach you step·bY·Step by our practl· 
cal home study method well-knownslnce 19 14 . 
Wdte today lor in/ormttlion i11 FREE BOOK, 
"ART FOR PLEASURfl AND PROFIT"-tells 
all about our course. material fUrnished, serv
Ice- And commercl:t l nppoa·nmltles f o r you 
in Art . State age. 

WASHINGTON SCHOOL OF ART 
Studio 135K, 1115·15thSl, N.W., 5,D.C. 

What Every Mason Wants 
We have Important Masonic books for 
Blue Lodge, Chapter, Commandery, 
Scottish Rite, and Shrine. 
OUR RITUALS ARE USED THE WORLD OVER 

Send for free catalog of books and rituals for Masons, Odd 
Fellows, Knights of P ythias, Knights of Columbus, Elks, etc. 
EZRA A. COOK, Publisher, P. 0. Box 796, SMA Chicago 90, Ill. 

p LAS Tl cs :N:.N~~~~== 
Wartime applications have proved the peacetime possibilities of 
PLAS TICS. Get ready now for this big pos twar opportunity. Prepare 
yoursel f for a highly paid position In Plastics I ndustrial Engineering. 
Complete home training cour!le now a vailable. Send name and s t a te a·l!'e. 
OHIO INSTITUTE OF TECHNOLOGY. Box P-1 58, Greenville, Ohio 

Learn the modern way. Locat
ed in the heart of the Plas tics 
Industry. School founded in 
1910. Write for booklet " 2". 
W. R. B. Williams, Pres. 

NEW YORK TECHNICAL INSTITUTE.108·5TH AVE •• NEW YORK ll;N. Y. 

lEY II RABBITS-CAVIES 
WE BUY and put you In touch with other market.. 

Catalog and copy o.r marazlne lOe. Or aend 
2ae for Book Catalog and Price L ist and 3mo. •s S ubserlp· 
tlon to the AMERICAN SMALL STOCK FARMER. 
OUTOOOI EITEIP'III£ CO., 1¥55, PEAil I.IVEI, I . Y. 

Modernize Your Gun! Improve Your Score! 
Most durable grips made. Positively un
breakable! For Colt, Smith & Wesson, Hi-Sta ndard. 
Ortgies, Luger & Mausers in. a wide choice of beautiful 
designs in i vory, pearl, walnut, onyx, etc. Low prices. FREE 
CATALOG. Dealers Wanted. 

SPORTS, INC., (Mfrs.) 2851 N. Clark Sl, Depl S-5, Chicago, IlL 
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DfJ IINY JfJB • • 
'/ISlER •• fliJICNER 
MilKE MORE MONEY. 

Ge t r eady t o meet keener j ob comp etition, now and w h e n wartim e j ob s are over. 
Get into one of t he se b ig oppor tun i t y fi e lds. B ig m oney and many o t her adva n
t a ges await you if you prepare n o w. Here i s the he lp you need- EASY-QUICK 
- AT LOW COS T. T ho usand s of men ha ve already u sed these famous b oo ks. 
B eginners and e x perie nce d men a like h ave d o uble d and t r ipled t heir earnings 
with this help. You t oo, c a n now get t he s pec ia l k no wledg e yo u n e e d fo r t op p ay, 
b etter job s , o r a b us iness o f yo u r o wn . T his is your GOLDEN OPPORTUNITY. 

• 

FREE TRIAL IN YOUR OWN HOME 
Used by Atmy, Nav y, Othet Government 
Depts., 200 Schools and Industrial Fitms. 

AUTOMOBILE WORK 

Lead· * 
REFRIGERATION 

r---------r ing * 
15 

Million 
Refrig
erators 
Need 
Serv-
• ace, 

Repairs 

New Printing Now Ready 
Almost 1000 Pages 

408 Pictures- 17 Dia
grams in Colors Makes 
All Refrigerator Service 
Maintenance, R e p a i r s 
Simple as A. B. C. 

THE BOOK OF THE HOUR 

N o n e\v r efr igerators being made. N one f or 
years . Millions m ust be k ept going. Owners 
w ill pay big f or competent service w h ic h w ill 
be needed m ore and more. Get MODERN 
GAS AND ELECTRIC REFRIGERATION , 
the no n-technic a l guide to a ll t ypes o f r e 
frige rator s a nd g e t your s h a re of t h is ne w 
profit. Get n j ob o r start your o w n ser vice 
business. This b ook will he lp you make 
m o ne y a nywhe r e . Sold on mone y-b ack g uar
a n tee. P rice $5.00 . 

HELPFUL BOOKS 

MODERN WELDING PRACTICE 
J us t pub lished . Ne west book on all types of 
welding and hea t treatment of m e tals. W ritte n 
by recognized specia list s in t ra ln lnn"' m en for 
prod uction jobs. 430 Pages . 277 I us . P rac
tical and Non-T echnical. Covers e verything you 
n eed to k now. Prepare for best pay j obs now. 
P r ice $4.00. 

SHEET METAL LAYOUT 

SEND NO MONEY 
Select the Books 
YOU Need Now! 
We Ship C.O.D. 
Anywhere in U. S. 
and Will Refund 
Amount Paid if 
Not Satisfactory. 

HELPS FOR 
BIGGER PAY 

AUTO BODY 
FENDER 

AND 
REPAIR 

Owners wi ll spend big m oney 
to keep cars looking new be
cause few new cars available. 
'l' hiR IJook Is a p ractica l money
making guid e, Ideal for shop 
owners and every mun who 
wants a ~<hare of the mil lions 
to be spent In keeping old cars 
l ooking l lf.' \ \ ' . Auto Body and 
Feneler Repairs contains 3215 
pages, 232 Illustrations. Cov
ers methods, tools, etc in 
plain:. simple language. Price 
S3.0u. 

The Famous DYKE'S 
CARBURETOR BOOK 
Dest pay of i! ll t imes for tho~e 
who specialize in this w ork. 
T he standard guide for a gen
eration. New edition covers 
engine tune-up, ignition, car-

bur ctlon, 
fuel pump, 
valves, etc. 
244 pag-es, 
5 4 9 I llus
tra t l on s , 
$3.00. 

Auto 
Book 
for 32 
Years 

* 

* 
* 

Over a half 
m illion copies 
of 20 c<llllons 
of Dyke's have 
b ee n so l d . 
Ch·cs SP<'Cifi• 
cations of old 
a n d new e r 
cars . 

W oriel's Greatest 
AUTO BOOK 
NEW 20TH EDITION 

New Material on Trans
missions, Trucks, Trac-
tors, Diesels, Aircraft 

and Auto Engines 
Now w ith m ill ions o r cm·s needing: 
r <•J)ui r s aud l hous ands of n u.•n ncori
ed to dn the worl<. vou need the 
famous DYKI~ Auto Book more th:111. 
ever h£>!orc. B rand ut•w 20th Edi
tion covers a ll princiult•s, construc
tion, repair. acl.tu~tmclll. te~tin!l". 
t rounles and r t>meclles n f a ll cars . 
World's b iggest book value $6.00. 

This big book, a c omplet e auto library In one vol· 
ume, has 1483 pages 4600 Illus trations and dia· 
grams-we ighs 6 lbs. equal to 4 ordinary books. 

Mall Coupon to: Coodheart·WIIIcox Co., Inc., 
2009 s. Michigan Ave., Dept. 351 Ch icago 16, 111. 

SEND NO MONEY.' Mail Coupon . 
GOODHEART-WILLCOX CO., 
2009 S. Michigan Ave., Dept. 35, Chicago 16, Ill. 
Send books checked. C.O.D. I will p n;v postman , p lus few cents 
charges . If any book is not !'atl!'fartory I will r etu rn in 5 days 
and you wil l refund money pa id you . 
0 Gas & Electric Refrig e ra· 0 Electrical W iri ng .. . • $2.50 

t ion . .. •. •. . . •• .. 55. 00 0 Body and Fender l'epa ir .$3.00 
0 Dyke ' s Auto Book . . . . . 56.00 NOT LISTED 
0 Dyke's Ca rbure tor Book . 5 3 .00 0 Aircraft Shee t Metal. •• 52.50 
0 Modern We lding .. . • • . 5 4 .00 D Airplane We ld ing . . ••. 53.50 
0 S heet Metal La yout • •• . $ 3 .00 0 Shop Math. (2 vols.) •• $3.00 Makes s heet m etal layout work so s imple that 

a nyone can learn. Thousands of men badly 
need <'d for this b ig -pay work now. Ev<'n more a fter the wa r . Get 
t h is new ins truc tor and get Into the easiest , c leanest a nd best paying 
pa r t of a ll s heet meta l work. 143 iobs w orked out in drawinFs and 
car efully exp lained. Size of book s 11l!xl l inches. P l"ice $3.0 u. 

If r emittance a ccomnan les order w e wUl pay a ll pos tage charges 
under same r etw·n p r tvUege, 

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

ELECTRICAL WIRING Complete practical ins h -ucUon on 
e very phase of bouse wiring In one handy volume. Goes further thnn 
m ost books on s ubject. Hand-book style. Gives l'atlonal Electric 
Code. 400 pages, 669 Illustrat ions. Electrical work will r each n ew 
heig hts after war. Get started now. $2. 50 . 

Addr ess .... . . .... ...... . .. .... . . .. . ....................... . . . 

City .... o o • o • • o . .. .. .. .. .. .. .. o . .. o • .. • • • • • • • • • Sta te . •• • •••• •• • • • • . 
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Start It at SPARTAN Now 
SPARTAN'S superior specialized tra ining c a n m a ke 

you a top-notch a via tio n technician, ready f o r a life
time ca reer in the 
g reat pos t-wa r "Air 
Age." One of the 

Be a Pilot In the 
most comple te civ il
ian fli g ht depa rt
ments in the na tion. 
Flee t of 18 modern train
Ing pla nes. Excellent facil1-
tles; sldlled · Ins tructors. 
Gradua t e s now fl ying on 
every continent. 
SPARTAN ofters you advan
tages obtainable at no other school 

"AGE 
OF 

of its kind. $2.000,000 in buildings 
and latest equipment. Gov' t Approve d ; 
industry r ecognized. Outstanding Ca
r-r Courses- Individualized ins truc 
tion and practical experience a s you 
train for Commercial or Airline Pilot. 
Flight Instructor, Aircraf t or Engine 
Mechanic, Aeronautical or Airline Mai n
tenance Engineer, Radio Communica
tions, Weather Forecasting, Instrument 
Technician. WRITE for new catalog 
giving full details • . S tate age and edq
cation. Next semt:ster starts July 3rd. 
CAPTAIN MAXWELL W . BALFOUR, 

Director. D.l!pt. PS-54 
TULSA OKLAHOMA 

IN 90 DAYS 
AT BOMB 

• 

Money-Making Career Open 
to Men and Women, %8 to so 
Hundreds of men and "·omen between 18 and 50 make $10 to $20 in 
a single day gi\·ing scientl.llc f; wedlsh :Massage and H ydro-Therapy 
t reatments. There is big demand f rom doctors. hospitals. sana
toriums and cluiJs. Graduates earn large full time incomes from 
these or in pril'ate practice in their own-offices. Others make good 

from home t reatments g !\'eU i n spare time. Leam t his in
money-making profession in :rour own home, through our 

home study course. S ame instructors as in our 
nationally known resident school. You can win 
Independence and prepare for future security 
by quaUfy lng for your D iploma. Course can 
be completed in S to 4 months. l\iany earn 
while they l earn. B egin your t ra ining at once. Charts 
Anatomy Charts & Booklet FREE 
Enroll now and '"e will include, at no extra cost. 
ma ny needed supplies. F it yourselt to help meet 
growing demand for massnge now and after the 
war. Send the coupon at once for complete details, 
Anatomy Charts and 32-Page Illustrated Booklet, 
FREE, postpaid. - -----THE COLLEGE OF SWEDISH MASSAGE 

Dept. 570, 100 East ·Ohio St. , Chicago II, Illinois 
Please send me FREE and postpa id. Anatom.r Charts, 82-pago 

Booklet and complete details on llome 'Irainin::. 

Name .......................................................... ............................ - .,. ................................. ··-.........• 

A ddrCSS .....•. ....•. -·-· ··•••n•·• •••••••• ••• ••·• •··•·,..•· .... ···•·- ······ .•••• ••.• •••••. • ··- · ······ ...••••••••••••••••.••••• ••• 

Cltr ....................................... _ ......................................... ~! n te ......... .. .................... ...... ... 

MODEL 
DEPl. N 

fREE 32-page booklet tel ls a ll 
about this absorbing hoiJby for 
skilled tradesmen. business and 
professional men. Gh·e yourself 
hours of sa.tlsfactlon and relaxa· 
Uon building your own scale model 
railroad wttich performs and looks 
like t he real thing. I t ' s easy and 
relatively inexpensh·e. Get started 
now. Send at once for our free 
booklet "Your Mod el R a il road." 

RAILROADER MAGAZINE 
MILWAUKEE 3, WISCONSIN 

-while preparing tor sound future eareersl Trained 
men and women photographers are needed now more 
than ever before. Qualify at largest, oldest sehool t hat 

has trained many of today's most successful photographers. Over 600 
N.Y.I.-trained men winning promotion, higher pay In photo divisions 
of Armed Services. Resident or home study courses. No classes. Start 
Immediately. Big FREE book gives details. 
H. Y. INSTITUTE OF PHOTOGRAPHY, Dept. 5, 10 W. 33 St., New York 1, N. Y. 

S TUDY AT HOME for PERS ONAL SUCCESS and 
LARGER F..ARNINGS. 3 2 years expert Instruction 
- over 108.000 students enrolled. LL.B . Degree 
awarded . All te xts furnis hed. Easy payments . Sen d 
CorFREEBOOK-"Law and Executive Guidance" 

AMERICAN E XTENSION SCHOOL OF' LAW 
Dept. 41· 5 8 East Huron St., Chlcaco, 111. 

Begin lodny. Write now· tor our Free Book, " How 
to Be<:ome n Good Penman," It contains specimens 
and tells how nlhcre learned to write ln spare time. 
Enclose JOe ror your name beautifully written and 
a nen nolnt snlt-.1hle for shaded wr ttlnl!'. Write today, 

T HE TAMBLYN SCH OOL OF P EN MANS HIP 
Y439 Ridge Build ing , Kansas City, Mo. 

W ANT a permanent bual
ness profession of your 
own? Then become a foo& 
correctJoDld. BarnlDa of 
men and women lD thla 
greatly needed p rofeaalon 

run aa high as 150.-1100. weeklY after a few weeka home tralnlDtr 
-not medical or cbJropody-eaay terms. no further capital 
needed, no goods to buy. 49th year. Write for free booklet. 
SteplaeiUOD Syatem of Foot Correction, 62 Back Bay, Boaton, Mall. 

A DANGER 
Often a ssocia ted with H a rdening of the Arter ies, 

a Stro l<e, P a r a lys is, H ea r t Trouble; Kidney D isease, 
a nd o th er grave c omplica tio ns. Resultful trea ting 
methods of the Ball Clinic h ave proven dependable 
for nea rly a quarte r of a centu r y . S end for FREE 
Blood Pressure Book today. No obligation. 
BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 

JOKE BOOKS ~g~Ts 
The kind they like. You will be both a R lot 
and the Life of tbe Party with a set of these 
Pocket s ize joke books . Th ey a re full of En
tertainment , Fun and Humo r . A set o f slx 
book s only 50c or a s p ecial a ssor tm en t of 12 
hook s all di fferent f or $1 .00. Print name and 
a ddress. send cas h or stamps to: 

TREASURE NOVELTY CO. 
7.2-Sth Ave. , Dept. 1405, N. Y. 11, N. Y. 

Easy-at home. Spreod on So·lo. It wears like leather. For 
•v..-~"' all footwear, children 's ond grownups'. Also mends tires, 

raincoats, boots-anything of rubber, leather, doth. 

MEND THE HOLE for 
SPREADS on like bullet". Dries tough 
overnight. Flexible. Non-skid. Water· 
proof. Won't come oR-guaranteed. 

50 Lo Af ANY M&RDWUI 
- AND 10< SfOII 
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T SOMETIMES seems that way, but plastics are not ex
pected to replace older materials in all industry. Instead, 

these synthetic products will be used where their specific properties 
give them an advantage in the final product. 

The possibilities of increased sales from the correct use of plastics can
not be overlooked, but these possibilities will be realized only through 
a knowledge of the properties of each material-its limitations as well 
as its advantages-its physical makeup and record in service. 

Plastics Institute offers a comprehensive, up-to·date source of informa
tion through its Home Study Course in plastics ... composed of forty
four lesson assignments, complete with detailed, modern illustrations 
and samples of plastic materials. 

For complete information, mail the coupon for your copy of the FREE 
booklet, the ccWorld of Plastics." It tells you about plastics in war and 
peace, the Plastics Institute Home Study Course, and the Executive 
Educational Program . 

• 

1220-D Chanin Bldg. 626-D laSalle-Wacker Bldg. 
New York 17 Chicago 1 

Plastics Industries Technical Institute 

• 

194 S. Alvarado St. 
los Angeles .t 

626-D laSalle-Wacker Bldg., Chicago 1 • Dept. S-5 
Gentlemen: Plea~e Rend me the bookle t "World of Plastics" and lnfor• 
mation on your training program. 1 unclt>rs tan.J there is absolutely no 
oblisation. 

N• .a............... 0.. •• • •• • • • ... • • • • ......... ,. , ,. ........... u ................ . . ....... ........... ....... ... I •• :.-· • •• · ·-· ...... - · · · 

S TRJ!.ET,, o oo ,, , o, o o •••••,., o oon ._,, ••, ••••• o·o o o o, ••••• ••• o.ouoo ••· ••• oouoo ••, o o •• u •• •••• ••••••• ·-a.o·••uouoooouo ... u•-·-••- o 

I 
I 
I 
I 
I 
I • • I C ITY.-........ ........ ~······· ····-······•Uh•··~--·-···~· ·ZONR. ................. ..ST.&.TE.. ... _ ••• ---·- ... .. _....... I 

' 

Mail in envelope or paste on penny postcard • ····························-
MAY, 1944 Buy War Savln9s Bonds and Stamps Regularly. 31 
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Send for This 
FREE BOOK 

SCIENTI FIC prayer is 
both useful and eifec
tive .And consecrated 

prayer is a sign , not of a 
weak, fearful mind, but 
of a strong, sound, intel
ligent, confident mind. 
Praying is an art r e
qui r ing s kill, pra ctice 
and careful application, 
the same as needed for 
the successful achieve
ment of any other un
dertaking. The require
ments a re easy and 
simple but these r e
qui remen ts must be 
met earnestly and sin-

. cerely. 
We cann ot bl ame 

God if our prayers go 
unanswered. God is 
willing t o gi ve us 
whate,·er we need but 
we must be receptive 

and do our part. A Bible statement reads : "Ye ask, and 
r eceive not, because ye ask amiss.'' 

In cases where your own prayers may not have been 
favorably a nswered, you can usua lly trace tbe di fficulty 
either to lack of faith or a wrong motive. Wba te'l"er the 
trouble is, it can be corrected. Faith can be developed. 
Wrong motives can be discarded and r eplaced with r ight 
motives. 

P eople often sll,y : "I f only I could BELIEVE." 
Belief is a quality of thought t han can be AC

QUIRED by constant practice. I t is easy to believe 
in something that y ou K NOTV. For example , you haYe 
no trouble in believ ing t hat t wo and t wo are four. I t 
is eq ually easy to belieYe in t he power of God when 
you KNOW and UNDERSTAND what God is. On
tology reveals t he real nature of God and explains 
your true relationship t o Him . I n t he same way , 
Ontology reveals the true n ature of prayer and ex
plains how y ou can develop vigorous faith. 

T he B ible-promises concern ing the effectiYeness of 
prayer are positive and un mist akable. Jesu s said: 
"Ask, and it shall be given you; seek, and ye shall 
find; kn ock, and it shall be opened unto you." 

Solve Your Problems Scientifically 
ONTOLOGY Points Out The Way 

The mighty force of prayer and how to apply d ivine 
power in solving human problems a re explained in my 
new 24-page book on Ontology. I will mail you a FREE 
copy of tltis unusual and interesting book if you will 
send me your name a nd address. Please use the coupon. 

ALEXANDER KEENE, Dept. D-5, Sedalia, Missouri 

r··-···························• 
I I 
1 ALEXANDER KEENE, Dept. D-5, Sedalia, Mo. I 
I Please send me a copy of your FREE book on I 
: Ontology. I understa nd tha t I am not obliga tecl in : 

1 any way. 1 
I I 
1 Name 1 
I I 
1 P rin t or W n te Plamly 1 

1 Address 
1 

I I 
I I 
I · I 
1 City State 1 

~------------------------------J 

LEARN AT 
HOME TO 

Animals, Beads, Fishes, Pets; to TAN. 
Be a T axidermist . P rofit a nd FUN. 
H unters. save your valuable TROPHIES. 
Mount docks , sQuirrels. everything. t-rn to 
TAN for leather and furs. Wonderful HOBBY 
Have a HOME MUSEUM.- BIG PROFITS 
mounting for others . INVESTIGATE NOW. 

FREE BOOK With 100 fine 
game pictures. 

e NOW absolutely FREE. Write TODAY. 
Send Postal TODAY for FREE BOOK. State AGE. 
N. W. SCHOOL OF TAXIDERMY, Dept. 3395, Omaha. Neb. 

STOP RADIO STATIC 
The ALL WAVE r a dio filter is gu a r a nteed to 
h elp you get perfect r a dio reception . Elimina t es 
all b ums, clicks , crack les, etc., ca used by elec
tr ic r a zors, vacuum cleaners, m otors a nd other 
electrical appliances. The ALL WAVE is a 
scientific a nd compact r a dio filter that can be 
used on any ma ke electric r a dio . . To connect , just put your 
radio p lug thru the AL L WAVE's s lotted opening and 
into a ny wa ll outlet. 15 D AY FREE T RIAL. Sent C .O.D . 
for $1.50 plus postage. Cash orders sent postpaid. R ush 
order-supply limited. Vogue E liminator Co., 7759 s. 
H a ls ted , Dep t. AW-4.10, Chicago, m. 

STUDY AT HOME 
Legally trained men win high

er positions and bigger suc-
cess ln business and publlc 

lif e. G.reater OI!POrtunlties now than 
ever before. Big coJ'l)Orations are 
beaded by men with legal tralnln~r. 

More Ability: More Prestige: More Money 
W e guide you stop by Rtep. You can train at boma 
doripg eparo time. Degree ot LL. B . Sncceaaful 
gradootee In every section of the U. S. We furruab 

all tat material, fnc lodin'l l4-volome Lew Library. Low coet, ~ 
terms, Get our valuBhle 4 ·PRII'e "Low Trainindor Leaderabip" and 
'Evidence" books FREE. Send f or them N OW . · 
LaSalle E x t e n s ion U n iver s ity , Dept. 583-L Chicago 

A. Correspondence Institutio n 

DEVELOP 
A NEW, FASTER MIND 
with my MINO·STIMULATOR; FIND YOURSELF and ca.sh-Jn on your 
natural abll i~y; dlsco,·er your Cr eati ve Talents , bidden Opportunit i es and 
Enrning-Powe·r. FREE FOLDER wr ite S elf-Adv. Inst. Dept . A. 185w God
frey ave. , Ph lin. 20, P a .• 

GENUINE U. S. BARG AINS 
o. D. Wool Blanket s ( u s ed ) .. . $ 2 .9 5 
Used La t e Issue Gas Mas k Bags . • .49 
U. s. Army Pup Tents {us e d ) . . . 3 . 5 0 
Slig h t l Y Us ed Army Caisson Whee ls w ith 
Ax les, 5 6" hig h , Wt., 322 lbs . $37 .so 
T housands of other bnr~ralns In mili tary , 
outdoor & sport goods f or hunter. farmer. 
scout. Send l Oc for 82 pnge c:atalog r e
turned wi th first order. 
A and N SUPPLY C O. 
4784 LESTER ST. RI CHMOND, VA. 

On Scarfs, onery, 
Reproduce &n7 snapshot on elot l., lea.ther. ...ood, N ,.,.• 
Simply apply liquid . Like Qll&gic photo appears Within ,2 
minutes In ij...,.d daylla )tt. Har mless t.o nept!ve. Won t - •b off. Foil color a tnclnded. Complete lnt for 100 
photos o ni.Y $ 1.29. Send n o money, Just name. Pay 
POstman $1.29 pluo few cents POSI:olf& on deliverY. 
Or" send cash with order and get postpaid . <Canada 
$1.60 money or der only . ) Order today. 
l & M Mf&- Co., Dept. 320 229 W. Brackenridlt. LouisYille 3. Ky. 

SEND NO 
MONEY! 

MONEY- BACK uarante e 
Wear our glasses on trial Broken Glasses 
16 dnys-if not fully sa t is- REPAIRED. Dr. o f 
fied yo or m oney r e funded . Opt. s upe rvis e s . 
U. S. EYE·GLASSES CO •• 1557 Milwaukee Ave •• Dept. 5-42, Chicago 

32 Buy War Savings Bonds a nd Stamps Regular ly. P OPULA R S C I E N CE 
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RYAN'S NEW HOME STUDY COURSE CAN TRAIN YOU IN SPARE TIME 

Complete Aeronautical 
pralting Outfit 

At No Extra Cost! 
Included with your training, at 
NO EXTRA COST, Is a complete 
Aeronautical · .Drafting outfit. 
There Is nothing else to buy. The 
l ow R. A. I. tuition price covers 
everything. 

Aviation industry leaders ac Ryan have proven with tested methods of instruction 
that they can and will train you thoroughly- yet quickly, in spare time. Courses are 
easy to understand and do not require higher education or special experience. 

Get Essential War Work Now With a Peace· nme Future 
The Aircraft industry needs Draftsmen and Engineers now, but more important to 
f OU, is that they will need them for years to come, for the Big Tomorrow in Avia
tion. Men who today are shoe clerks, mechanics- men in ordinary routine jobs
will be important figures in the aircraft plants tomorrow. Why not prepare your· 
self for this opportunity- now is the time. 

WHAT TO DO Send for Free book entitled ''NEW HORIZONS OF 
OPPORTUNITY.'' To save time, send coupon Air Mail. 

••••••••••••••••••••••••••••••••• I Ryan Aeronautical Institute, 
• 415· LLndbergb Field, San Diego, Callfomla. 
• Gentlemen : 
• P lease se nd me your F REE 24-page book. "NEW HORIZONS OF' OPPOR· 
I T UNITY," and f u ll i nformation on R. A. I ., i ncluding cost of training, and 
• . b t .. JO oppor unalles. 

S t ree t - ············ .................................................... -·· ........................... - .................... -········ ---~····· ·········-············· ................ ........ . 

I 
I • • • • I • • • City···~·-··········--·····-······················· · -····· ··-······ ···· ············· ······-·········-···· .... ····• State ........................ -.- ·········· • ···----········------------------·· 

TOlE USIC 
_play any instrument 

G ET A REAL tbri11 out of music! 
Pla y the musical instrument 

you like best. Sta rt right in with 
simple tunes . No tedious, old-fa sh· 
ioned d rills and exercises. 

It's easy I Everything is in print 
and picture. You see every posi· 
tion a nd move. Thousa nds have 
been a mazed a t t heir progress in 
just a few short weeks. Now they're 
sought-after guests for every par
ty ! Don't miss out on the popula ti· 
ty that is right fully yours ! 

Ma ll coupon t oday for free illust rated Booklet a nd Print 
a nd Pict ure sample that show how easily and ,__.....__""" 
quickly you can lea rn music at home. J ust-'succESSFUL) 
check instru ment that interest s rou in coupon ' 46™ YR "4) 
below. U. S. School of Music, s:; Brunswick '- - ~ 
Bldg., New York 10, N.Y. 

FREE PRINT and PICTURE SAMPLE ----------------------U. S. School of Music, 85 Brunswi ck Bldg., New York 10, N, Y. 
P lease send me Free Booklet and PTtnt nnd P icture Sample. I woul d 
like to play instrument checked below. (Do you have instrument ............ ) 
Piano Accordion Trumpet Ukulele 
Guitar Saxophone Tenor BanJo Clarinet 
VIolin Mandolin Cornet Other Instrument 

Name ........................ .................................................................................................. . 
(Please Print 1 

Street ............................................................................... '"' .............................. "' ..................... . 

C lty ................. .................................... ._. .............................. . State .......................................... . 

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

( 8 ucl1 as Accounting, Architecture. ~·ursiii!J, De11tistrv, 
Tearlli tiU, S ocial Work, Osleupatllv. lJeautv Cult ure, 
Ovtom etr11, Embalm Lug, Ol1i ropodv, Late, Medicine, etc. ) 

•• or get an Office Position? 
To get anywhere, you practically MUST finish H igh School 

F I RST. You t:an COID!Jlete our simplified High Sclloul Course 
iu !::iP ..UtE time at home. as FAST as your lime and ablllties 
permit. Equh'alent to resident school work- prepares you for 
rollege, Dre·Pl'Ofessional examinations, business. indust ry. 
Standard texts furnished. Diploma. Credit for H .S. subjects 
already completed. Single subjects lf desired. Low tuition, easy 
t erms. Arnerkan Sd•ool, Chicago, est. 18!Ji-endorsl'd by edura
tors. Finish your high school education N OW. Write TODAY! 

High School Course 
at Home Manv Finish in 2 Years ····"'············· 1 American School, Dept. H546, Drexel Ave. at 58th St .• Chicago 37 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Genl'lernen : ~!'nd me l<' REE information rover ing sperial train· 
i ng in subJects checked below. No obligation on my part. 
0 High School Course 0 Diesel Engineering 
0 Cost Account ing for Mfg. 0 Drafting and Design 
0 Architecture and Building for Men and Women 
0 Automotive Engineering 0 Plastics 
0 Business Management 0 Private Secretary 
0 Electrical Engineering 0 Mechanical Engineering 
0 Elec. and Gas Refrigeration 0 Aviation 0 Radio 
0 Air Conditi oni ng 0 Salesmanship 
~ Railway Training 0 Shipbuildint 

.,_~a nte ..••••• • ••••• • , ......... . ..... ... .. ... .. . • • • • • • •• 

Arldr~&~ ....... . ... . . ..... . .. . . . ... . . .... ...... .. .... . 
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HOME TRAINING FOR 
• 

Beginners and old-timers rove over 
this eosy,.war-time speed;up" 

MACHINESHDP 
IRAININii IDUASE 
Total Price $12.5D-Easy Terms 

Now for the first time the world 
of machinery is concentrated in
to a complete 3-volume course. 
Vitally necessary for all Machin
ists. Quick Training Course for 
beginners who seek good pay 
jobs in Machine Shop Work. 

HUNDREDS OF DRAWINGS 
AND TIME SAVING CHARTS 

ThiS training at home IS compara· 
b l e to the practica l funda m e nta ls 
learned by resident students at fa
mous National Schools. Easy to fol· 
low and unde r s t a nd. Machine tools 
completely described and demon· 
strated. Measurements and Gauges, 
Drill Press operations. !lUlling Ma
chines. Shapers. Planers, Grinders. 
Blueprint Reading and D•·artlng. Hun
dreds of other s uh.lects essential In 
your dally work leading to better pay. ___________ ..,, 
National Schools, Dept. C-5 
4000 S. Figueroa Street 
Los Angeles 37, California 

Ship me for examination Modern !\lachine 
Shop Training Course. 3 vols . . plus girts . 

BONUS 
for Promptness 

7 Drafting Lt>ssons. Ma
chinist's Olettonary. 
Shop Mathematics Texts. 

Within 7 days I will either retul'n s hipment or mall you $3.00 and 
$3.00 a month until S 12.50 Is paid ( final p~tyment $3.50 ) . Save 
l 0 % . Deduct $1.25 if you enclose cash ( S 11. 25) with this coupon. 
Same return privilege. 

N a.me ................... .... ... . . ... . . ..... ............. . 

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

Clty an(:l State ................. ... ..................•. • • • . 
Inc:-luc1e ~·our zone nun1hcr 

How to make a good 
living on a small farm 
Want a small farm ? Own one now? If you do want the en
joyment of security, a good living, pleasures o f rural life, the 
freedom in being your own boss, FIVE ACRES AND INDE
PEN DENCE-the all-inclusive book by M . G. Kains, world 's 
leading small farm expert-shows you how to select, how 
easily to run your farm successfully . 
This book tells what kind of farm to rent or buy; bow to 
choose it ; finance it; what and how to plant; choice and care 
of livestock, poultry, bees, 
etc.; essentials of fruit and 
vegetable growing; fertilizers ; 
irrigation; spraying; cultiva
tion; harvesting; storage; sale 
of products and by-products. 
Every page packed with proved 
ways to make the small fa rm 
self-supporting-even profita
ble. Abundantly illustrated 
wi t h workabl e ~ l ao s and 
diagrams. OverOO pages. 
Plan now t o get 
away from city wor
ries, war shortages, 
high rents, iolla
tioo. Use this book 
as your guide. If 
not satisfied, return 
for full refund. 

.----- --··---. GREENBERG: PUBLISHER PD 
I 41 0-A Madison Ave., New York 17 I 
I Send me FIVE ACRES AND IN- I 
1 DEPENDENCE at $2.50 postpaid. 1 

If not satisfied. I may return it 
I within 7 days tor full refund. I 
I 0 Payment enclosed 0 Send c.o.D. I 

I NAME . . • • • • • • • • • • • • • • • • • • • • • • • I 
I I ADDRESS •• • •• • •• • • ••••• • • ••••• 
I I 

__________ ._ C~Y.: :A!.E·.;.• ·.;.• ;.; , ;,; -~- ~- ~J 

Buy War Savings Bonds and Stamps Regularly. 

TRAIN FOR WAR 
=AND PEACE·= 
Patriotism demands your utmost ·ability 
now: post-war problems will demand it in 
peace- the same training prepares for both. 
Ask about our spare-time training in Fore
manship, Industrial Management, Account
ing, Traffic Management, Business Law, 
Bookkeeping, Business Management, Steno
typy. Practical, condensed, low in cost. 
Write for FREE 48-page booklet. 
LASALLE EXTENSION UNIVERSITY 

A Correspondence Institution 
1 Dept. 583-R Chicago1 

STUDY 

A complete practl<:al and siruplifiell course-in 
book form (as gh·eu in our Resilient. School) 
to increase and broaden your I'O~abulary-
ONLY $1.00 iled pos Ill. Results Imme-
diate. )toney rk Ni agara S chool, 
175 B. L. E. B Ohi o. 

ENGINEERING 

Ac-r lcu l 
Roa d . 

AT 
HOME 

STtmY AT H Ollffi for PERSONAL SUCCESS and 
LARGER EARNINGS. 32 y ears expert Instruction 
-over 108.000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE B OOK- • 'Law and Executl ve Guidance '' 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 41-S 8 East Huron St., Chicago, Ill. 

ST MMER? 
This new -page book, ' 'Stammering,. ! ts Cause 
and Correction," describes the B ogue Umt J\iethod 
for scient iflc corret t ion of stammerl!lg and stut
tering-sul·c~f~ful for 43 years. _BenJ. !'<' - Bogue, 
Dept. 186 1, Circle T ower, l nd tanapohs 4, Ind. 

ARTISTS MAKE MONEY 
Find out your ability. Send name, age, occupation and 
address for Free Vocat ional Art Test. 

ART INSTRUCTION, INC., 5144Art Instruction Bldf. , Minneapolis, Minn. 

207 N. 

(Formerly Feder•l Inc. 

To m a ke Crowns. Plates, Brld&e work, etc. , for De n· 
tl s ts . Easy practical way to learn mechanical dentis
try at home ln spare time. FULL EQUlPMENT OF 
TOOLS AND MATERI.ALS INCLUDED W ITH COURSE. 
Low tuition. Easyterms. Wrltefor FREE BOOK about 
this money maktng profession that Is not atrected 
bv mAchine al!t>. 

McCARRIE SCHOOL OF MECHANICAL DENTISTRY p 
Broad st. Dept. 826 Phila de lphia , a . 

THE PLASTEX IDduatr)' needa manufacturers on email 
scale and for big production of Lamp and Clock Stands, 
Art Goods and Novelties 1n Plastex and Marble lmita· 
tlon. Experience unnecessary. V'lc material makes regu· 
Jar l Oc store sellers. Rubber moulds furnished for speed 
production. Small investment brl.ntra good returns. 
Big chain store orders now belllll' placed. AmbiUous 
men have chance for real p r oeperlt.v. Our Free book· 
let wlll Interest and beneftt you. 
PLASTEXIIIDUITIIEI, Dtpl. 2, 1015 Wltltillllta Aw.,lltw Ylri!SI, II.Y. 
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Know the Technical Art ol Tomorrow • 

PLAStiCS 
FOR INDUSTRIAL USE 

By Jobn Sa88o 
229pp •• illu.stntt ed ,only $2.50 

Machine oarts and consumer Droducts in 
increasing and endltss variety are being 
made or plastics. Get the key facts-on 
materials, methods, and applications
you need, to " engineer' · oucces~fuJly in 
plutlcs. Use this concise. authoritative 
guideboolt or working esse.otials-llne 
up for tomorrow's ooportunltle~ tor men 
who know plastics. 

Paclced with clear explanations and data on plastic materials, proper
ties, worl\lng factors-molding methods-pointers on good mold design 
-causes and remedies of fault s In molded parts-how to machine and 
finish plastic parts-kinds of plastics. advantages for dlt!erent uses- , 
etc.-practical treatment of essentials of olasllc design and production. 

10 DAYS' FREE TRIAL. R ead and examine book 
before purchase. Write name. address, and business 
reference in margin of this ad, and receive book on 
appro1•al-pay for or return it in 10 days. For this 
olfer, write E. A. Kask. :\IcGmw-Rlll Book Co., 
'330 W. 42nd St., New York 18. N. I'. 

for 
DESIGNERS 
INVENTORS 
DRAFTSMEN 

CAR700NS'" 

Complete Course 
Daly $7.50 

EASY ••• PLEASANT WORKI 
let CHAS. H. KUHN, with 25 years actual expe
rience in drawing a daily newspaper ca rtoon, 
teach you how to create, draw and sell your work. 
52 complete lessons-one sent each week. Pro
fessional criticism on every Jesson. Write today. 

KUHN SCHOOL OF CARTOONING 
420 MURPHY BUILDING Dept. S. INDIANAPOLIS 4, INDIANA 

INDIANA TECHNICAL COLLEGE : 
Englneorlng degl'ee in 27 months. Aeronautlral, Chemical, Civil, I 
Electrical. Mechanical and Radio Engineering. Go\"t. approved 
ground school courses. Prep courses. no added cost. Large industrial 
center. Earn lirlng e:~:pense s . Enter June, Sept., Dec., .ll:larcb. 
Catalog. 654 E. Washington Blvd., Fort Wayne 2, Indiana. 

Write for my Free Book. "How to Become 
an Exoert Penman." which shows what oth
era have accomplished bY taking my Coune. 
Enclose lOc for one of my Favorite Pen 
Points and your name with a beautlful ftour
ishe:t bird written on a card. Write today. 
T. M. TEVI S, Box 25R, Chilli cothe, Mo. 

REFRIGERATION SERVICE MECHANICS COURSE 
Learn at home-how to start 
your own repair shop on little 

capital. No previous experience n eeded. Common school education 
&u1l\clent. Splendid opportunity for older men. Prepare now for 
af ter the war. FRF.E Illustrated booklet. 
MECHANICS TRAINING SCHOOL, Dept. S-4, 4701 W. Pico, LosAn1eles 6, Calif. 

LEARN MONEY
MAKING CARTOONING 

IN SPARE TIME - by Easy Picture Chart Method ~:::::'-:::"" 
Same Slmplltied Method Uu1t has h e l ped tt·aln creators or 
'"Terry & Pirates,' ' ''Freckles. ' ' ' 'OutOur\Vay,'' ''Wln· 
nle Winkle , " ''Ref' Jar Fellers,' ' "Strange As It Seems." "'ll,,.. 
"The Neighbors. • and many others . Earn while learn- L~~ 
lng, Send 1 Oc for Picture Chart (to test your ablllcy l , 
and rull details. (State age.) 
TH £ LA MD 0 N S C H 0 0 l, 4425 NaUoul Bid&., Clmland 14, 

NEW 2-ln-1 r eading course! Now you can l earn the c~~~31IRI;R~~~?§ 
IP~edy, slmplltled system of calculation used by . .Ill. :::::! 
draftsmen. engineers, accountants, "master minds" 
on the stage. Learn eaay way to multiply 4 figures 
by 4 ligures without uslog old-fashioned multipli
cation; add loq columns of ligures this ll&'htolna: 
s.hort-cut method. L earn horsepower, slide rule. 
micrometer, logarithms, wood measure. puulcs. 
etc., etc. Large Illustrated volume complete wltb 
answers. Only $1.00 pOStpatd. Satisfaction or re· 

fund. Amaze fri ends with your maglc·llke 
menta I paw era. 
Completedetails .. mail coupon TODAY! .--------------..... 

l •uso• co .. 121 1. w.~.... o.,,. E-314 Chic••• I 
Ple .. e aend freedetaUaabout • • Short-Cut Mathematics I and Practical Mecba.nlea Slmpltfted . " No obllgatlon. J 

JName ---------------------------- ~ 
• Addres.s - - - - - - - - _ - - - _ __ - _ .. - _ __ - - - - 1 

~ )H 

GG 
IP&'---' 
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T RINGS that men have 
dreamed of . . and 
figured m <g h t be 

achi eved ten. twent y 
yeurs he nce . are in 
the minds or inventors 
NOW . . and wUI be
come realities when the 
war is won. Revolution
ary developments in radio 
. . . the m.Jracles ol t he 
electronic tube . . . will 
come into being. along 
with the host of those 
indispensable "little 
things " such as ha·ve \n 
the pas t made fortunes 
for their originators To-
day is the time to prepare 
for tomorrow! 

VICTOR J. EVANS & CO. WILL HELP 
YOU PROTECT YOUR INVENTIONS! 
For n early a ha lf century, this great firm of Reg
ister ed P a tent Attorneys has been helping m en 
just like you. They offer advice ou. just how to 
go about g etting a United States Patent ... the 
valuable monopoly that g ives you "exclusive 
right to make, use or sell" your invention . Pro
fess ional inventors invariably secure their pa 
tents through a Regis tered Patent A t torney .. , . 
follow their example . . . it's t he surest , most 
successful way! 

GET THESE 

FREE BOOKS 
64 pages of fac ts . lllus traUnt:t 
and describing 1 t 5 mechanical 
moveme nts. s t e n-by-s t e p pro· 
c"dure on how to e-et your pat· 
ent .. . and practical hints on 
how to market lt. These books 

'have set many Inventors o n the 
pathway to success In Inven
tion. Free offer also lnclut1rs 
''Evlden ot Invention '' form 

NOW is the timel 
When the war Is won and man
ulact urers push and shove t o 
get new peacetime products in
to the hands of an eager buy
ing public. your invention may 
be more valuable than you ever 
dreamed possible. Use this 
"priority-time recess" to pre
pare and prosecute your patent 
now so it will be ready when 
the great day dawns I 

SEND COUPON TODAY! 

REGISTERED PATENT ATT"YS. 

M ain Office, 8 4 0 -E M erlin Bldg. 

WAS HING TON 6, D. C . 

I 
I 
I 
I 

I I P lease senrl me your books . "Patent Protection " 
I and " How to S e ll nn Jnventlon"-also Important I 
I "Evidence ot Invention" form. without cost or obligation. 1 
I I 
I I 
1 NA~rE ....••.•.. ..•.••.•.. ...• ••••..••• · •• • · · • · • • • 1 
I I 
I ,\nDRF.SS. . . . . . • . . . . . . . . . . . . . .. . . . . . .. . .. . . . . • . • • • • • • • 1 
I I 
I J'I'L1\CE AXD STr\TE .•.• , • , ••• . . • • • • • • • • • • • • • • • t • • • • • • • I 

•• 

.. . . .. 

-· -
-

Buy War Savings Bonds and Stamps Regularly. 
I I 

I ·------------------------------~ 
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Bernau Macfadden, founder and orig· 
inator of Physical Culture Magazine
now again on sale in a new format at 
all newstands. 

LET 

HELP YOU 

SAVE YOUR HAIR! 
No Magic Tonics-No Cure-All 

Just Plain Common Sense 
Is your hair beginning to thin, fall out, turn gray? Don't re· 
sign yourself to being baldJ unattractive, old looking, until 
you have read Bernarr Mactadden's "Hair Culture". Recom· 
mending no cure-ails, no magic salves, but merely applying 
principles of healthy living, this 210 page book is chock full 
of down·to·earth common sense based upon an intimate 
knowledge of the natural bodily functions. 

Forty years ago, Bernarr Macfadden start ed to become bald 
but today his wavy handsome head of hair is the envy of men 
and w omen, hal( his a~e . Learn from his experience. Get his 
book on hair cu ture today. This may be just the advice you 
have been waiting for . Clip the coupon tww! 

SEND NO MONEY 
Merely pay the postman $2.00, plus $.15 for postage and 
handlang charges. Or, if you send your check or money or· 
der for $2.00 with the coupon, we will pay postage a.nd 
handling charges fo r you. 

SOLD WITH A MONEY-BACK 
GUARANTEE 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Macfadden Foundation, Dept. 435 
535 Fifth Avenue, N ew Y ork 17 N.Y. 
Please send me " Hair Culture" . [ ] I will pay the postman 
$2.00 plus $ .15 postage and handling charges. [ ) I enclose 
$2.00 (check or money order). 

Name ____________________________________________ __ 

Address ___________________ _ _ 

City State 

Get the eztra profit a REAL Meat Department 
hr ings to your store. Know how to figure percent
liJ!I.'· - IT T l\IORJ·: P ROF IT--merchandise. Be an 
~:XI' b;H'r :!\! ~:lit ('utter and ~tl't Lhe utra earni ngs 
or an expert. }I 0 :!\n .: STFDY course for Owners 

,_.., and men an1l wom~n-lJeginners or experienced
- etllJ1loyed In groc·erles nncl meat rnarketR. Guar 

anteed. Eudor~ed hy lt>ading mt>nt men. Diploma. I nstructions ba sed 
on <111 1/<' IITII' r.tpcrit·llr• · and ~cirn tll\<- training met hods used at famous 
!'>ational SC'hool of )((•at ( 'uttinl(. Send for F H£'B Bulletin. No obliga
tion. !'>o ~a lesman will C'all. 

rl ;;~a I s~=.-;;;-;;a~;;;;.:;;, 7..~ ;;;p-;:-02o:-;.:.;~ 4-:-0-;,-o-. 
Send me your F REE Bulletin. (No Sal esman W ill Call) I 
0 I work In 0 1 own my 0 I k now nothing 1 n market . own stor e . ahout meat cu tting. 1 

I 
Name. ..... . ... ...... ... .... ... . .. .... .... .. .. ... ... .... .. . ...... ..... .. I 
Street . . . .. .. . . . . . . .................. .. . . ... .. . . . . . .. .. .. .. . . .. . . .• •. •. . 

L CI ty and State .. .. . . .. .. . ... . . ...... . . .. . . ... . ... .. . . .. .. . .......•.•.. . • J --------------------

• 

OR A SWELL CADCET? 
l et's get together- our Engineering and Production 
Staff and our Unlimited Financing will develop and 
promote your brain·child for P. W. P., and arrange 
for paten!. You are fully protected- Specializing in 
Plastics. Electronics, Metal or Wood. Write Today. 

RAY£ BURNS will teach you HOW to CREATE ORIGINAL sz 8 s 
C TOONS at home that )'OU ma)' SELLI Courae eontalu 
zftHsoM ud over eoo lllustratfoM. All for Otsht • • 

S..d .... ,.. oowt addre .. lor free detail• . 
RAVE BURNS SCHOOL, Dept. 8, Box 1298, CLEVELAND S, OHIO 

ARMY-NAVY BARGAINS 
Shot gun nipples, 4 for $1.00 
Flin ts, assorted. 10 for 1.00 
Eagle buttons. old s tyle, 6 for .25 
Oartr idge belt , cal. 30 double row .60 
Leather belt. black. bar buckle . 75 
Watering brid le. bit and reins, black 1.00 
Krag rear sight Model ' 92 1.00 
Harness s hackles. 2~~ x 1 loch. 10 for .. 1.00 
Specia l circular showing these and many other articles mailed 
for Jc stamp. 
FRANOIS B ANNERMAN SONS, 501 Broadway, N. Y. 12 

IF COMfORT HAS 

BEEN A LUXURY 

* 

A Modern Inhalant Method for Relieving the 
Symptoms of Asthma of Non-Cardiac Nature 

and Hay Fever 

Money Back Guarantee 
Send fo r Free Book, Dept. PS 

BREATHEASY DISTRIBUTORS, INC. 
OF DELAWARE 

65 Cedar St., Seattle 1, Washington 
*CAUTION: Read Literature Thoroughly and Use 

This or Any Similar Product Only As Directed. 
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Can You Pick Out 
the duplicated 

FINGER PRINTS? 
fry It Nowl 

Which 2 Match? 
It's pleasant, profitable, exciting and fascinating to 
know modern Grime Detection Methods. I have taught 
thousands of men and women this splendid profession. 
You, too, can becom e a 

FINGER PRINT EXPERT 
Of course, there i s much more to it than merely 
matching up finger p rints, but it is not difficult to 
l earn through practical I .A.S. instruction. 

You can learn at Homel 
Devote part of your spare time in preparing for an 
" a fter-the-war" job of real responsibility, where the 
star ting pay is good and employment is steady. 
Over 53% of America's identification bureaus employ 
I .A.S. graduates or students. 

FREE I "THE BLUE BOOK OF CRIME" 
• It t ells about many o! the most Inter 

esting crimes ·twer committed, and how the criminals 
wer e brough t <to justice through the very methods we 
t each. At a small cost you can get started in this 
important study without delay. Write for th.is Book 
t oday! (Sent only to p e rson s stating age.) 

INSTITUTE OF APPLIED SCIENCE 
Dept. 1365, 1920 Sunnyside Ave., Chicago 40, Ill. 

PATENT YOUR IDEAS 
SEND FOil FrlEE BOOK____. 

Writtu ., fl.-.er M••••• E11•iain1 Cerps Cl1Z2·24t U.I .P1te•t Office. 
CA RL MILLER . R egt<> t e r edPa te nt At to rn ey 
Former M ember [x amtntng Co r p~ U. S P .Jtenl Off tce 

Weelwert• 11~1·• Dept. 54· C. ••• Yerk-lon~ 11~1·• Dept. 54-C, Wulli11111, D. C. 

WONDERFUL NEW DEVICE 
guides your ha nd ; corrects your writing 
In a few days. B ig Impr ovem en t In three 
hours. N o failures. Complete o u t line 
FR EE. Write C. J. Ozment . 
D ept. 35 St. Louis, :\l o . 

MASCOT SLIDE RULE 
Fits the pocket. Quickly solves any problem 
in multiplication, division. proportion. Gives 
the square, the square root, logarithm and 
reciprocals ot all numbers. Trig scales give 
sines snd tangents or numbers. Fine black 
graduations on white celluloid. Price in 
fabricoid case $1.00. in leather case $1.25 . 
Money back if not satisfied. Special offer 
to agents and dealers. 

[ 

MONITOR SLIDE RULE ] 
6" Dia. Made in white Vinylite. Same scales as 
Mascot Slide Rule. Without case. $2.95. Leatherette 
case 75c. additional. 

TAVELLA SALES CO., 2 1-F W est Broadway. New York 7, N.Y. 

YOU GET A OUA L-PURPOSE RADIO SET 
The offer I make you here Is the opportunity of a lifetime. It's 
your big chance to get ready for a wonderful future In the swiftly 
expanding field of Radio-Electron
Ics INCLUDING Radio, Television, 
Frequency Modulation, and In
dustrial Electronics. Be wise! NOW 
Is the time to start, No previous 
experience is needed. I supply you 
wi th Radio Parts which you use to 
gain pre-experience In Repair 
work. These same Parts are used 
for testing and for Signal Trac
ing, etc. 

PREPARES YOU FOR A 
BUSINESS OF YOUR OWN 

•••• or Good Radio Jobs, Civilian or Military 
The Sprayberry course starts right at the beginning of Radio. 
It gets the various subjects across In a clear, simple way. I make 
It easy for you to learn Radio Set Repair and Installation Work 
... , by practical, proved, time tes ted methods . I teach you hO\V 
to install and repair Electronic Equipment. Soon you'll be quail
fled for a good paying job in one of the nation's Radio plants 
doing war work OR, it you enter the Army, Navy, or Marines, my 
training will help you win higher rating and better pay. 

READ WHAT GRADUATE SAYS! 
" Win s Out In Army Test" 

• 'Sin ce I complel<>el your elegant Cout·se In Rtl
dio I hnv~ been clt·arted Into the Ao·my and put In· 

to the Signal Corps. 1 h:td 
t o c·ompN<' to ll:l't til <' ,io l~ 
[ 00\V h olt1 anrt :tf" l"~!'liUlt 
or my tr:tlntnr.r ·with ~·ou . r 
made the IJe~t ~'t':tde and 
got the Joh . Th<' polnl I 
nm dl'i\'lng ntIs If It hMin't 
hee n fo t· your thorough 
I'Ottt·~e In n noilo r woulcl 
pt·ohnhly he PN•IIng potn· 
toes now. r r N ·ommt•nrl 
~·our trnlnlng t n nil hth 
l'n u Ae It I• wt·lttc n In Inn· 
l!'U:tge thnt tlo <' ,.,.,.,.,l!'e ho)' 
m:.n can uncf~1·stnnfl. • •
Anr H Pl.t i!\<1:\IEH . JR .. 
Fno·t Mend<'. Mel. 

GRASP THIS OPPORTUNITY! 

-------------------~ 
: ~ .. <lf,! M A I L C 0 U P 0 N : 
1 sPRAY~"-RR"~"":cA-;EMY OF RADIO : 
I F. L . Spraybe rry, President I 
I Box SOOZE, Pue blo, Colorado. 
I Please rush my FREE copy of ' 'HOW TO MAKE MONEY in I 
I RADIO, ELECTRONICS and TELEVISION." I 
I I 
1 Name .......................... .. .... Age. . . • . . 1 
1 Add.ress . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • I 
I City ........................... Stnte. . . . . . . . . . . I 
I c :\l:ti1 in plain l' nv<'I OJlt.' ur· pa~t(! t1n JH'nny pu~tr;u·rt\ I 

~------------------------------~ 
• 
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- Industry 1s clamorlnar for 
more draftsmen for the 

job can't start until plans are 
drawn. Buildings, airplanes, machines, 

guns. tanks. bridges, all start on the draft
ing ooard, so It's no wonde.r t.hat every good draftsman 
has a fine Job. Yes. more draftsmen are needed NOW. '11le 
pay Is good and the opportunities for advancement ll'e&t. 

Learn at Home in Spare Time 
Begin now to tum spare hours Into money. Be a draftsman. 
the connecting lint between a mechanic and an eDI'ineer. 
Enjoy the wonderful opportunities for promotion that extat 
now. No experience or artistic talent is needed. You don't 
bave to leave your present Job whlle learninl'. Usuparet.ln'le. --------------------American School, Dept. DD546, Drexel An. at 58th Street, Chlcap 37, Ill. 

Gentlemen: Send me FREE information conrlntr epecial train· 
lng in subjecta checked below. No obll&atlon on m:r part. 
0 Draftinc and Deslp 0 Blectrtcal Bndneerlq 

for men a nd women Dietel BndneeriDI' 
0 Cost Accountlnc for M.fJ'. Bll'h School Coarse 
0 Architecture and Bulldlnl' Plastlca 

8 Automotln EndneeriDI' Mechanical Bndlleel'llll' 
Buslneu Manacement Aviation 0 Ba.Uo 

0 Railway Tralnlnl' 0 Shipbulldlnc 

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

Address . ....................................... . 

DON'T WAIT UNTIL THE WAR IS OYER! 
' Since 1929 Curtiss-Wright Technical Institute has been spe
. ci•lizing in modem. progressive training for Aeronautical 
' ,J:ngineers and Muter Aviation Mechanics (no flying 
· involved). Prepare now for your Aviation Career. 

BE BEADYl The opportunities are great today 
and will be much greater in tomorrow's Age ol 
Flight. ACTl 

C:UII.TI.IJ 
T«C:HI!I 

WRilCNIT 
IRJTITUTE 

GRAND CENTRAL AIR TERMINAL 
GLENDALE I, CA.LIFORNIA 

I LOS ANG!LlS COUNTY I 

Reriatrar, Curtia.-Wrirht Technical lnatitute, Grand Central A ir 
Terminal, Glendale ( 1 ), California. Pleaae aend information 
.usd profuaely illuatrated catalozue on Aviation Traininr. FREE 
• .. without oiolication •.• Dept. PS·S 

Nam irth Dat 

Stree 

Cit:r t.at 

• 

:~~·:~ ADDING MACHINE 
Can Be Carried in Vest Pocket-yet Handles 

~ 
ADDING MACHINE 

ADDITION 
SUBTRACTION 

MULTIPLICATION 
DIVISION 

Totals up to $99,999.99 

ONLY $ 50 POS!!AID 
Leat.herette Case 

ABSOLUTELY ACCURATE 
Not only adds, b ut can be u sed to Subtract, 
Multiply, and Div ide. STURDILY CONSTRUCT· 
ED, with metal f ront and back, yet weighs 
only 5 ounces-so that It can be convenientlY 
carried l.n pocket, as well as used In office, 
shop and home •.•. Useful to buslness men . 
accountants , students. everyone. • • \Vorke d 
w i th a t ou ch of the finger . 

SEND NO MONEY 
J ust send name and address. Then pay post
man $2.50 p lus postal charges on delivery. 
Or s en d $ 2.50 with order , and w e pay all 
char g es (saving y ou 40c) . 

LEE'S SPECIALTY CO., Dept. PS-1, ~~~~~0·12~dm: 

RA D I 0 ENGINEERING, Broadcas ting, Serv
icing, Elect ronics, Aviation, Marine 
& Police Radio taught thoroughly. 
48 weeks' Engineering course equiv

alent to 3 years' college radio work. All expenses low. Co
educational. Catalo&r free. 
Valparaiso Technical Institute. 503 Valparaiso, Ind. 

can now be patenting 
expen se. It you have a , useful idea for sale, 

either unpatented or patented, write todayl 

Chartered Institute of American Inventors 
Dept. 3, 631 P a. Ave. N. W ., Washinvtnn. D . C . 

My P 11r aonal 
aervi.ee aaaure1 
1trlete1t coaft
denee oo all 
:rour patent 

PERSONAL SERVICE ::b~e':~de~·~~ 
drawl n tr, or 

lketeh aod detcripttoo ol JOUI 1DYtllt10D, and n .... I will make a 
.. areb and report promptly 11 to 1t1 patentabUit:r and aend you a 
eop;v ot 111.7 7'2 -pace booklet. Or, 11 :rou prefer to read my booklet 
dnt, write today for I' RBIJ eopy. Betrlltered Patent Attorney. 
L F. R•ndolph. 340-D Columbl•n BldK •• W•shlnKton. D.C. 

AND TRADE MARKS~ 
C.A.SN &CO. 

R egist er ed Patent A lt orneys Si11ce 1875 
Write tor free look nd "Certiticatio• tf lnutiu" term 

427 SNOW BUILDING, WASHINGTON 1, D. C. 

FREE BOOK On Colon 
AND ASSOCIATED AILMENTS 

co an 

Health 
Book 
Tells 
Facts 

conditions, write for 
~age FREE BOOK. McClear y Clinic, 

lms Blvd., Excelsior Springs, Mo. 
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DMLY 

PLUGS INTO 
LIGHT SOCKET 

gs .-

Victory Model Handiweld 
Arc Welder operates from 110 
volts, A.C. or D.C. current same 
as other arc welders higher priced; 
generates tremendous heat to weld 
all metals. Not a toy welder that 
uses carbons, but actually uses 
standard coated rods- sizes 
1 / 16" and 3 / 32". However. 
due to Priorities a generous 
supply of 1 1 16" rods only are 
supplied with the welder . ~ 

; 
Guaranteed not to burn out. 
Repairs fenders, auto bodies, =-- radiators, machinery parts, etc. 
Take VIctory Model Handiweld 
anywhere to job, operate right 

from U~rht socket. You ' ll Jlnd a thousand u~es for this 
welder around your home, ~:"aruge, workshop. Al:;o In 
garages. factories, repair shops, tin shops; mechanics, 
inventors. plumbers, farmers, etc. Order a "Victory 
l!.iodel" Handlweld now. SJ::.-..:0 NO MONI!:Y. We' II rush 
one to you with rods. helmet, operating Instructions, and all neces
sary parts with the exception o f a large jar and a small piN:e uf t-X· 
tension cord; these most everyone has. Pay posunan only $1.9;; 
plus a few cents postage. It not delighted return VIctory Modt'l 
Handlweld In 6 da)•s from receipt and money paid ! ot· It will be 
refunderl promptlY. Rush your order now . 
KUMFY PRODUCTS Dept. D-205, Cinciooati, Ohio 

3 of a number of mighty lnt<!restlng and In· 
formative books-Profusely Illustrated, eas ily 
understanrlabie by anyone. 
The Drama of Chem istr y, bySidney J. French, Ph.T> 
S tars a nd Planets, by Donald H. :IIcn~el, Ph .D 
Ene rgy a nd Matter, by Charles B. Bazzonl, Ph.ll 
Page size 6" x 9". avrrage 156 pages. T>ark red cloth 
binding. Re~n~lnr value Sl. 76. Mon<'Y back $l 
guarantee. Sprrlal Price, postpaid, each 
UIIIYERSITY SOCIETY, Inc., 470 4tb Awe., llew rtrk 16, II. Y. 

What will happen to your war-time jobs when 
peace comes? Learn Pla!\tlrs NOW ! New, thrill· 
In~ . profitable, uncrowderl lnrlustry. Your OP· 
portunlty, Home study and resident courses. 
First Plastics school In East with complete 
Study and Lab. cours es. Write D<!pt. S 
TODAY! State al!'e. 
BOSTON TECHNICAL INSTITUTE 

SCHOOL OF PLASTICS 

~p~~R~s 
Artistic pins, rings and emblems. 
Finest quality. Reasonable prices 
tro1m SSe up. Write today. Dept. O, 

Metal Arts Co., Rochester 5, N. Y. 

an SKINS, make up FURS 
Be a Taxidermist. Doubk ~uT hunting f un. W c 

teach you etHome. M ount Birds, Anlmels,Fish, 
Heads, common IIIH!Chnene. Fun and profits. Decorate 

home and den MAKE MONEY. Mo~tl{l!!1le ... !'U' for 
otben. B llr p roftta ln • pare time. WRITE TuDAY. 

1 0 0 pme pictures In FREE BOOK Bunten, a e t rour copy. l t'e 
Now Free. 5"nd poet card. State Jour AGE. 
lN(>R1rH~VE!oTE:RN SCHOOL OF TAXIDERMY 
Dept. 3395 Omahll, Nebnulut 

- . 

astry-

-

OFFERS BIG MONEY- INDEPENDENCE 
The restrictions on the manufacture of 
electrical home appliances has greatly in
creased the need for and earnings of skilled 
home appliance repairmen. Always a good 
business, today E L ECTRICAL APPLI
ANCE REPAIRING is one of the most 
profitable occupations that the average me·· 
chanically inclined man can t urn to. On 
many types of repair s it is usual for a re
pairman to charge on the basis of $5.00 to 
$6.00 an hour! Work as many hours as you 
wish-a home appliance repairman is h is 
own boss. Operate from your garage, base
ment, vacant store, etc. 

NO SPECIAL SKILL NEEDED! 
If you are mechanically inclined-can hold and 
use tools-you too can be a big money-earning 
home appliance r epairman. Age is no barrier
n or are minor physical handicaps. Learn how 
to r epair refrigerators, vacuum cleaners, wash
ing machines, motors. ranges. etc., etc. Our 
c·ourse is written in s1mple. easy t o understand 
language, profusely illustrated with drawmgs 
and photography showing you step by step what 
troubles to look for and how to repair them. Ex
plains and gives you a working knowledge of 
electricity, w elding, nickel plating, etc. Shows 
you bow to build power tools you may need 
and how to solicit and k eep business coming to 
you. Not a complicated "theory course" but an 
h onest to goodness course written by and used 
by repairmen the country o.-er . Price of course 
is so low that the savings on your own house
hold appliance repairs will quickly pay for Jt. 
Prepare NOW fot· a r('al future. 

---------------------
Mail Coupon for 

FREE LITERATURE 
CHRISTY SUPPLY CO .. 
2835 N. Central Ave •• Dept. D-1601 
Chicago 34. Illinois 
Please send me a ll the facts about America' s 
Fastest Growing I ndustry-Electrical Appliance 
R epairing. 

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

Addt~e.ss ...........................................................................•. , •.•.... 

City ...................................................... State ........... -- ········· ·~· 
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BOSPITAL and DOCTO 
BILLS IP~UID~ 

POLICY PAYS • 
floepltul and Doctor Billa 

up to: 

$6.00 Each Day $540 
HOSPITAL 
Rnom and Bc>mrd for 
Adults up to 90 d.a,ys 

$25 Each Week $300 
LOSS of TIME 
lrorn work ap to 12 weeks 

~ 0 C T 0 R $135 
Kxpenaea 

Don't go into d ebt when 
Sickness or Accident str ikes. 
Be prepa red-protect your
self NOW I T his dependable 
Hospl tal and Doctor E.xpeose 
Polley PAYS YOUR Bll.LS 
FROM THE VERY FffiST 
DAY exactly as provided. 
Any recognized Hosp! tal and 
any Doctor may be selected. 
PolleY Issued to Individ
ual or F amily. No red t ape 

LOSSofllfE$1000 -no medical examination 
Many other Uberal -no agents. Write today I 

benefits. All plainly George Rogers Clark Casualty 
• et.atud In Polley. • Co., Rockford, Ill. Dept. 3530 

r ----MAIL COUPON NOWr----, 

I Geor~e Ro~ers Clark Cas ually Co. D ept. 3530 1 
Rockford, I llinois 

I Please rush FREE Information about Hos- 1 I pi tal and Doctor Expense Polley. 
I Name . . . . . . . . . . . . . . . . . . . . . . . • • . • • • • . . • • • I 
I Address . . • • . • • . . • • . • . • • . • • . . . . . . • . • . . • • • I 

Cl ty & state . . . . . • . . . . . . . . . . . . . . . . . . . . . . • • I 
L---------------J 

.. uckies - Chesterfields 
Camels - Philip Morris 
Old Golds- Dun hills 
Pall Mall - Tareyton 
Kooi-Raleigh-Fatima 
Viceroy - Sheffields 
Regent - Fleetwood 
• We corry on exlensive line of 

other Cigorelles one/ Tobaccos. 

Minimum 3 Cartons 
Include Postace as follows within 150 miles: 
• For 3 Cartons 11 c • Add 1 c Cor eac:h 

addit ional carton over firal 3 . 
Distant orders nqulra extra postace. 

SHIPPED SAME DAY TO ANY OF 48 STATES 
ON RECEIPT OF CHECK OR MONEY ORDER 

WAR NOTE 
Not all brandl 
lil>ted are ovoil· 
able ol oil timel 
..• Prk el sub
ject to chong~ 
"'ithout notice. 

'1'/wus,n d s of atisjied Ctutomeu. 
This is our 25th l' e(lr in Busineu. 

Dept. F, Five Corners Post Office, Jersey Ci 

DO EXPERT ELECTRICAL WORK 
with Croff& 

AMERICAN 
ELECTRICIANS' 

HANDBOOK 

Wiring buildings. sel ecting and In
stalling electri cal eQuipment. calcu-
lating circuits. working with motors. 
generators. transformers. bntlorlea. 
t'tC •• handling llghllng Jobs, distribu
tion jobs. trouble-shooting. repairs- 
you cun do scores or pructlcnl electrl
l'll l Jobs, ensler, quicker, beuer, with 
the aid or tbls detailed reference ontl 
study guide . . . Corers ereryUtlng 
from fundamentals or electricity to 
remedies for elet·tr ll·al equipment 
troubles. 10 big sections; engineer
Ing prinrtples In simple language: 

Car ry a copy how to tlo wiring atcordlng to the Code ; worked-out 

for quic~ ubse /:.'~t5 ~;!.\~~~~~'T1{1~eu~!,;S:'~~sm~':~~~':tea~~~!rf:~~~~~; 
on the JO • to irnpro,·e tbclr skill and earnings. You ran too. 

10 DAYS' FREE TRIAL. B ead and examine book 1600 INICH 
before purchase. Write name. audress, and busin('SS of rules , descrlp. 
re rerenre In margin of ·thls au. and receil·e IJook on tlon s. methods. 

I f I I 10 ,, . F and data - 1177 npprora - pay or or _return ~ n u3lS. or this pictures and dill· 
otTer. write E. A. h.nsk. ):lrOraw-JIIIl B ook Co. . grams. Price only 
330 \Y. -l:.!nd St . . N. Y. C. 18 $5.00 

With,arcs hard tO sec, and 
skille mechanics m "ar 
jobs, the only " ay } ou can 
make your car outlast the 
war is to be your ou·n mt· 
cbauic! 

Here at last is a new book, 
pub l ished by POP ULAR 
SCIENCE MO TH LY that 
shows bow to do your own 
repairing i11 your sJwre time. 
Shows how co keep every
thing from radiawr cap co 
ta il pipe in perfect running 
order! M ost complete home 
!>en ·ice manual for auto O"- n· 
ers ever published ! 

256 PAGES-11 CHAPTERS 
5 19 DRAWINGS and 

DIAGRAMS 
Shows you how to clean aud 
adjust your distributor. bra kes. 
carburetor. spark plugs. How to stop engine knocks. s ave gas; 
care for your battery. starter , clutch. generator. steering gear. 
knee-action mechanism, lights. tires. cooUng system, mumer; 
how to test your t ransmission. rear axle. bearings. springs . 
front-wheel assembly. How to build your own motor tester. 
l~mition t es ter. danger meter. growler. car-exhaust a nalyzer. 
How to do a. really professional paint job ... and hundreds of 
other money-saving Ideas and suggestions. 

SEND NO MONEY NOWI 
Even though books or similar size usually sell for $2.50 or 
more. to make new friends. the AUTO OWNER'S HOME 
SERVICE MANUAL ls m iraculously p riced at only $1.98. You 
needn' t send a. slngle penny lo examine your copy. Just tear 
off and mall the coupon below today. while our limited s upply 
ot books lasts. Satisfaction guaranteed. or moneY back ! 

fMIUii"lscouPoNTOoAvl 
I POPULAR SCIENCE MONTHLY, Otpt. 54,353 4th Ave., NtwYen 10, N.Y. I 
1 Please send rne the AT"TO OWXER"S BO)fF. SERVICE 1 

MAXUAL. I will pay the postman only $1.98 plus a few I rents postage on delh·ery. You guarantee romplete sntlsfac· I I lion or I may return hook In In days for full refund. I 
1 Xame 1 
1 . l dtlre~<s 1 
I C:it11 ~tate I 
I If you enclose 51.98 with this couPOn we p ay poatace. I 

add soc for Canadian orders 

~-------------------...:. 
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1V H A T A 
Built to U. S . Ncwy 
Specifica t io ns 

NO 
PRIORITY 
NEEDED! 

TOO 

\\' hat a Tool Ki t ! Not s ince Pearl Ha r· 
b or has there been nnythtng like It 

OX ! 

Box Is 
A lmost 

a va l\nble ! There would n ' t be n ow exceJ)t 1 2 F t l 1 
that a llmll.ed quantity has been ··e l.,ased !or ee ong . 
ctvtllnn use. Built to u. S. Navy s oeclflcatlons l And built like a battle· 
ship-so well made t.hat a 250 lb. man can sit on It without damage. 
1\lade of 18-gau~re s heet s teel, heavily re inforced at corners with but
tresses. Handsomely finished with baked enamel. Carrying handles. 
h eavy and sturdy enough to support any wetght. n o matter how much 
you load up this case. Cover lids fastened with two genuine continuou s 
p lano hinges. guaranteed n e ver to buckle or break away. Tray divided 
Into th ree comp artmen ts, convenient for small tools, screws, nuts. 
bol ts. and othe r small parts. has a sturdy cross-b1tr ha ndle made or 
tube s teel. Ki t measures 21" by 8V4 " by 7" over ati.• Doft' t confuse 
t his too l box with the ordinary s leezy cases generally o fl'ered nt this 
low price. ThiS ls a de luxe case built to last for a llfe-tlme . and so 
guaran teed by us and the maker. But hurry your order! At the low price 
of $5.95, our s upply won't last long. SEND NO MONEY , .Jus t C lip 
This Ad a nd Ma ll. Pay postman only 85.95 plus p ostag e on arrival. 
There's no risk! It you're n ot 100 <;0 satisfied you can return the 
TOOL BOX wtthln I 0 days Cor f\JII r efund. Don't walt. Write now! 

ILLINOIS MERCHANDISE MART 
Dept. 2 102 5 00 N, Dearborn S t . Chicago 10, Ill . 

ANY BOOK IN PRINT! 
Delivered at your door. We pay postage. 
Standard authors, new books, popular editions, 
fiction, reference, medical, mechanical, chil
dren's books, etc.-a ll at g ua ra nteed sM·lngs. 
Send card now f or Clarkson's 1944 Catalog. 
FREE Write for our great Illustrated book .catalog. 

A short course In ltterature. The buylng g'Uide 
or 300,000 book lovers. FREE If youwrl te NOW- TODAYI 

CLARKSON PUBLISHING COMPANY 
De pt. PS·44· A, 1253 s . Wa bash Ave., Chicago, 11. 

LEARN CARTOONING 
From my or iginal Cartooning Lessons . Send 3 
samples your cartoons for FREE CRITICI SM-COR· 
RECTlONS. copy ' ' Where to Sell Cartoons' ' and 
details of o ur Cartooning Course FREE. 
TEMPLETON STUDIOS, Dept. 20, Elgin, Illinois 

When Writing Advertisers 

Please Mention Popular Science 

IT'S FUN TO DRAW 
A Complete Self-Instruction 

Cours e In 9 Divisions of Art! 
Anyone who has learned to write. e:m Ieora to draw! This 
helpfu l book removes the mrsttclsm that has surrounded 
art. By reducing the elements or dra wing to Its simple 
steps, It teaches THE BEGI NNER to drnw, and then to ad
vance luto more difficult subJects. For !be prn~tlced ar!lst. It 
Is a source book and veritable mine or Information. This 
book IN Ides :vou from the first stroke on paper to selling the 
finished art work. Includes spe~lflclnstructlon. advice. tricks. 
on-Still Lire, Animals, Human f'lgure. Art Anatomy. Fart>s 
and Portraits. Lettertn~r. Layouts . Cartooning. i\dv.-rtls lng 
and Commercial Art . Illustrations. C'olor In Art. l'tr .. err. 
i ncludes glossary or Art Terms, Supplies. Types of Work. 
P rofusely Illustrated with over 1000 .SKF.1'C'HES SPECIAL 
and DRAWlNCS! -The prl~e is only $1.00:$1 
the pleasure IS a thousandfold. Money Bock 00 
Guarantt>c. Write NOW! 
K•lcklrllocktr Pa~. Co., Dept.X-16,116 Grmwlcb St. ,Ntw YarkB,N.Y. 

I 

' • 

• 

12 WEEKS TRAINING IN 
COYNE SHOPS ON REAL 
RADIO- ELECTRONIC 
EQUIPMENT! F:,~~~"sl8 
Prepa re for a great Peace dme future <11. C. e~ 
a od a good j o b in Radio a nd E lectron ics n ow.Coyn e 
"LEARN B Y DOING" t ra ining covers l atest devel
opmen ts in this fie ld. Prepnre quic kly , easily. Fasci
nating well paid w ork in m a inten a n ce, installat ion 
and ser viclnll R a dio and E lectro nic equipment. 

I ' LL FINANCE YOUR TRAINING! 
Start now-pay tuitlon after graduation. My p lan 
has h e lped thousands. I assist you in getting p a r t
t i me w ork while at COY::-.!E to he lp pay living ex
penses. J o b Ser vice w h e n tra ine d. Also have f a 
cilities for m en with physical disabilities. Write! 

ELECTRONICS AND TELEVISION 
Tremendous expans io n in R a dio , E lectro nics, F r e
que n cy Modulat.ion a n d Television p redicted after 
the war-a world of new oppor tun ities. Get rea d y fo r 
a P eace t ime fu t ure and a good job NOW with 
practical Coyn e R adio Training. 

FREE BOOK f W h eth e r you ' r e 16 o r up to 50 
• get f a c ts. Speci:ll Industri a l 

E lectron ics t r ain i n ll i ncluded at no extra cost 
now . Mail cou pon tod ay. . ........................ , 
H.·c. LEWIS, Pres ., RADIO DIY., COYNE ELEC. SCHOOL 

I 
I 
I 
I 
I 
I 
I 
I 

500 s. Pa ullq St., De pt. 54·4H, Chlc:aco 12, Illinois I 
Send roe FREE BOOK "Yo ur Future in R a dio", I 

a nd d etails o f Indu strlo i E lect ro nics training in- I 
eluded at no extra charge and easy " Pay- A fter - 1 
G r a duation · • plan. 1 

NAME .. ............... . ........... A.GE .....• I 

ADDRESS ...... . . . .... . . .. .......... . . . .... .• 

I CITY ... . . . . .... .. .. ........ . STJ\ .TE . . .. . . .. . . . ----------------- ---------
Be Popular - Learn 
the Newest DANCES 

in 5 DAYS- or NO COST! 

NEW REVISED EDITION 
of DANCING 

Includes the Rhumba, Conga, 
Samba, Jitterbug • • • Fox 
Trot, Waltz and Tap Dancing. 
All the newest Swlnli!' steps 
- the Rhumba, Conga, Sam-
ba, Jitterbug, a s well as the 
Fox Trot. Walts and baste 
tap steps-explained with 
aimple, graphic d iagrams. 

GET MORE FUN OUT OF 
LIFE! Swing y our way to 
popularity! Start now and 
1111 your future with Ro· 
mancel MAKE THIS FREE 
TESTI The n ew REVISED 
edition of Betty Lee's book . 
Dancing, helps you learn 

I 
I 
I 

eorrectfy and quickly. Be c:onvlnced - lf not satisfied with results . 
you will g et your money back! And remember. we Include two other 
books-"Tip Top Tapping'' and "Swing Steps" - FREE or extra charge. 

SEND NO MONEY ! Pay the postman31.98plus a few cents posta~re . 
Follow Instructions In ALL THREE BOOKS- practice s imp le dance 
steps e a ch day and In 5 days lf you haven' t learned to dance, 
we will re fund your money ! ------------------

PIONEER PUBLICATIONS, INC. 
1790 Broadway, De pt. 875-H 
New York 19 , N. Y. 
Send me " Da ncln&'," by Betty Lee, and 
Inc lude 2 free hooks. 

0 Ship C.O.D. .( wiJI pay on arrival , 
plus postage. 

0 I e nc lose $1.98. Shlp postage prepaid. 
If In 5 days I do not learn to dance, I ma.y 
return book and you wtll refund purchase price. 

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

Addres.s .•.• , . ....... .. ...... . ... . ... . .. 

Clty ... . . ..••...••.••.••. . . State . ..••• 

I 
I 
I 
I 
I 
I 
I 

' I _____________________ _. 
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• Thousands of otherwise 
healthy men feel all fagged 
out long before the end of 
the day. Often this early 
fatigue can be directly 
traced to the constant strain 
and drag on delicate mus
cles in " the vital zone." 
Bauer & Black Suspensories 
help relieve these danger
ous strains for thousands. 

THIS FREE BOOK TELLS THE STORY 
It tells how men claim to 
have f ound new ener~y and 
pep • • • how they &et more 
out of life ••• feel youn~er 
••• when they have the 
comfortable support of a 
Bauer & Black Suspensory. 
It t e lls h ow a suspensory may 
help yo u banis h "quittin& 
time fatijlue . " 

DON'T FEEL FAGGED OUT-SEND THE COUPON 

1 Division of The Kend a ll Company 
I Dept. S-406 

Suspensories 
I 
I I 2500 South Dearborn St., Chica~o, Ill. 

I I'm tired o f bein~ tired. Send m e "What 
1 Man Should Know. " 

Every I 

I 
I 
I 

Address~ __ ............. ______ .... __ ...... _ ................. __________ _ 

I 
I 
I 
I 

~--------------------~ 
ILLUSTRATED COMIC BOOKLETS for adults (vest pocket 
size). The kind you like! 10 different booklets sentfor50c 
or 25 assorted for $1. Shipped prepaid in plain wrapper. 
No C.O.D.orders.Send cash or money order. No stamps. 
GRAYKO, Dept A- 240, Box 520, G. P.O., New York. 

New, patented makes possible 
big earnings A HOME. Replate auto
p arts-worn articles in homes, stores hotels, 
restaurants, etc., with durable, sparki'fn",;::-;,;e,v 
coat of m etal- with stroke of bru8il.1tii8y, 
sCalmpl~, quick. Genuine Gold, Silver, Nickel. 

dmtu=, etc. Everything furnished. Outfit 
complete, ready for; usc. No 9hop required. 
Clear from $2 to $5 an holll1 in liletime busi
ness. Small investment starts you in business. 
Steady repeat. Machine can_(l!l.ll: for itself in 
week. Send TODAY for FREE SAMPLE 
a.nd illustrated BOOKLET how 2'0U can have 
a life i ncome from a business of YOUR OWN 
b uilt upon satisfied customers. Act at onc:el 

WARNER El.ECTRIC COMPANY 
360 N. Michigan , Chicago, Ill., D ept. 4 1 3 

• 

' 

I 

435 P ages 
203 Illustrations 

SO Table$ 
The hundreds or \Var-time uses of 

Plastics are a forecast of even greater de-
l"elopments offering big opportunities to t.hose who 

prepare for t hem by study. I n thls book a noted Plastics authority gives 
you the basic lnforma~ion you should hove. Send name and complete 
address for your copy_ Pay postman only $8.75 plus postage on arr ival, 
or enclose $3. i ll and we will pay postage. If you are not saUstled, 
return book in 5 days and we will refund your money at once. 

AMERICAN TECHNICAL SOCIETY, Department PS20 
D rexel at 58th Street Chicago 37, lllinola 

com· szo plete 

Locksmithing 
NOW MADE EASY! 
New course for practical men, 
mec h a ni cs, carpenters, fix- it 
&bops, etc. Learn to llt keys, 

pick locks, de-code, make 
masterkeys, It pays I Send 
name tor FREE details. 
No obllgatlon-wrlte to
day ! Nelson Co., 321 S. 
Wabash. Dept . D-703. 
Chicago. 

ENGINES IN STOCK 
The G. H. Q. mtnlature caaoline enrtne that 
r eally operates is stU! available. Over 100,000 
sold to date. 1/ 5 H . P . Complete with 
fiyWheel and propeller, fuel, 15 accessories 
and full instructions. FUlly bench tested and 
readY to run. Por boats, planes, midget cars, 
etc. Send only $l.O~hlpped Collect C.O.D. 
same day. Send 25c for illustrated Catalog 
of hundreds of h obby i tems. 

GHQ MOTORS. Dept. SV, 40 East 21St., New York 10, N.Y. 

When Writing Advertisers Please 
Mention Popular Science Monthly 

FREE VITAMINS 
For GRAY HAIR 
If your gray, graying, strealted, faded off-color hair 1s 
due to vita m in deficiency, her e 's w onderful news ! The 
amazing story of Anti-Gray H a ir Vitamin r esearch and 
d iscoveries, compiled in a very i.nteres tlng a nd valuable 
booklet, Is yours free f or the asldng. Write toda y and 
you w ill learn how you can get the f ull size $4. 79 treat· 
ment of PANATES two-way VItamins f ree on a specia l 
m on ey-saving introductory 3 for 2 m oney-ba ck offer. 
Send no money. Nothing C .O.D. WrUe PAN ATE CO:&I
PANY, De pt. -18-E, 310 So. Mlchlgan, Ohlcago 4, Dllnols. 

M N 
Th i s H o r se - Shoe 
Ring, hand-made, 
hand-engra ved, in
la id with s imulated 
p earl, is a KNOCK
OUT! Shoe a nd 
sha nk of everlasting 
Monel Metal is 

GUARANTEED 
20 YEARS 

Supply is limited ... rush your order! SEND 
NO MONEY. P ay postman only $3.98 plus ex
cise tax and postage. R eturn for r efund in five 
days if not delighted. 

AMERICAN JEWELRY CO., 
Dept. 5Z-H Wbeellng, W. Va. 
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Classified Ads only 35c per word per insertion, payable in advance . Min i
mum ad 10 words. To b e include d in June issue copy should b e in our 
office by April 7th. June issue on s ale May 1st. 

POPULAR SCIENCE MONTHLY -351 FOURTH AVE.-NEW YORK CITY 10 

ADVERTISING 
ADVERTISING placed- any publication-

lowest rates-complete agency service. 
Skilled advertising-merchandising coun
sel. Ratellst and booklet . entitled " Adver
tising Results For Sale"' free. Ba ker 
Agency, 3302 West Dod~re. Omaha, Ne
braska. 

ADVERTISE Profitably : $20.00 reaches 
5,000 000 Sunday newspaper readers with 

24-word ad. Newspaper, magazine, ma1llng
lis t ratebook free. Chicago Adver tising 
Agency. 20-PS West Jackson, Chicago 4. 

25-WORD classified ad one time for Sl.OO: 
Inch display (50-word limit) $1.50. Na 

tional ci rcu lation . One paper 10c. A. Berge. 
P . 0 . Box 353, Waycross. Georgia. 

ADVERTISE: 24 words. 149 newspapers, 
$8.50. Lists Free. Advertising Bureau. 

4515-P Cottage Grove. Chicago 15. 

SPECIAL Book Matches. Free t ransporta
tion. Free Inside f rintlng. No deposi t. 

Van Scoy 1501 Wes t 1 Place, Los Angeles. 

24 WORDS 30 news papers f2.00. G oodale, 
37 Gardner. ValleJo. Call ornla. 

AGENTS WANTED 

START Your Own Business on our capital. 
Always your own boss. Hundreds aver

age $6,000 to $12,000 annual sale., year after 
year. We supply stocks, equipment on 
cred it. 200 home necessi ties. Selling ex
perience unnecessary to start. Wonderful 
opportunity to own pleasan t . profitable 
bustness backed by wor ld wide Industrl·. 
Write Rawleigh Co .. Dept. E-U-PSC, F-ree
port. Ill. 

SALESMEN-Saleswomen-6c (cost to you) 
Wage Earner 's Record Book sells on sight 

to workers everywhere for 25c. $6-$10 daily 
commissions easy. Send 25c coin for sam
ple. full detai ls. Bet ter still. send $1.00 for 
introductory order. and make money a t 
once. Satisfaction, or money back. Oftlces , 
Boston Bldg. Brumley Products. Box 1198, 
Denver. Colo. 

SCHOOL Seniors-Sell America 's most 
beautiful. d istinctive Graduation Name 

Cards . Positively highest commission . Low
est prices. Free sample ki t. Printcraft, 
1423 East Elm Street, s cranton, Pa. 

SELL through agents? Your ad in this 
column will reach capable. ·ambitious 

men who are Interested In making more 
money. They may be Interested in your 
proposition. Advertise It h ere and get busi
ness. Rate Is only 35c a word . Write for de
taUs to 0 . K . Kelly, Classified Section, 353 
Fourth Ave .. N. Y. C. 

AMBITIOUS School Seniors-Sell Class-
mates the "tops" In graduation name 

c.ards . Best commissions. Free cards. Agen
cies going like wlldfire. H urry! Craftcards 
Box 235-M, Pittsburgh 30, Pennsylvania. 

GOOD Paying B ual.ness Silvering mirrors. 
plating autoparts. rettectors, bicycles. 

bathroom ftxtures. etc .. by late method. No 
tanks or shop required. outfit furnis hed. 1

1 Free Booklet. Gunmetal Co .• Ave. G . De
catur, Illinois. 

EXCELL.ENT Sideline for Printing Sales-
men. Decalcomania Name Plates In s mall 

quantities. Also, make money applying 
Initials on Automobiles. Free Samples. 
"Ralco", 1483 Washington, Boston (18). 
Mass. 

AGENT8-coin money-It's new-It's hot. 
Everyone wants radiant Mas terelle 0 11 

pai n tings of loved ones. Commission ad
vanced. We collect. deliver. 7 x 9 sample 
Sl.OO prepaid. E . Kondon. Box 157, Upper 
Da rby, Pa. 

SELL New-Used clothing from home, auto, 
store. Men's SuUs 99c, Pants 27c. Top

coats 44c, Dresses 13c, Ladles· Coats 38c. 
O ther bargains. Catalog free. S&N, 565A 
Roosevelt, Chicago. 

BIG Money tak ing orders; shirts . ties. sox , 
pants. jackets. sweaters. s hoes . uniforms. 

etc. Sales Equipment Free. Experience un
necessary. Nimrod, 4922-AV Lincoln, Chi
cago. 

BIG Bargains for Big P rofits . Men's used 
oants 25c, suits $1.00, topcoats 75c. shoes 

12~2c. Over 100 sensational values. Ex
perience unnecessary. Free Wholesale Cata
log. Superior. 1250-L Jel!erson. Chicago. 

CREW Operators-Direct Selling Special-
ists. Write For Our P lan. $75- $200 

Weekly P rofits Easy. Lady Joan Labora
tories, Reading, Pennsylvania. 

FREE Water and our concentrates. makes 
flavors. lotions. shampoos, 72 products. 

labels. bottles furnished. Qualco, F-20030 
Russell , Detroit. 

PERSONALIZED Pat r iotic Items ! Today·s 
great sellers! Sam ple Free! Harry U . La tz 

Service. Inc .• 242 West 55th St. . New York 
19, N. Y. 

AGENT8-300r,. P rofit selling Gold Leaf 
Window Letters: stores and offices. Free 

samples. Meta llic Letter Co. , 437 N. Clark. 
Chicago. 

LICK After-war la yoffs! Start own bust
ness: home, office. Bookle t del'cr lblrig 

" Collection of 127 Tested Plans" free. Elite 
Co .• 214A G rand St .• New York. 

MAGIC Cleaner and laundry soap deal. 
Hotter than a. firecracker . Big profits! 

Sample free. Uco, 5007 Irving Park, 
Chicago. 

GOLD Lacquered window sign letters. New 
s tyles. Absolutely beautiful . Free samples 

-catalogue. Atlas. 7941 Halsted, Chicago. 

JIG SA WED Wood, lawn name s igns un
painted. Michael Schumacher, West 

hampton Beach, N. Y. 

$25 DAILY Can Be Made-Honest. Legal. 
Complete Layout SOc. Lucas. 70 Joseph

ine . Detroit 2. Michigan. 

SELLING fast-POstcard Democracy I s 
Worth Fighting For- Ie each. Joseph 

Galea. 489-5 Ave .. New York City. 

STATE Organizers for National Sen·ice Or
ganization. $100.00 cash req uired. R . A. 

I?ibrell. Weslaco. Texas. 

POWERFUL Mile Stretcher I Increases 
mileage-power. 400~ Profits! Guln an

teed. Thermopower , Peoria 4, I llinois. 

PLAYING card game, 250% profit. Sample 
game 25c. Box 842. Denver 1, Colorado. 

Al\IERIOU POLICE .JIU .JITSU 

AUTHENTIC Jiu-Jitsu. Home study course 
learned easiiY. quickly, send 10c for 

sample lesson and details, Modem School 
of J iu-Jitsu. Dept. x . 5 w. 52 st .. N.Y. 19. 

ANTIQUES. RELICS 
INDIAN GOODS 

4,000 BAROAINS:-Indian Relics. Coins, 
Fossils. Minerals. Flintlocks. Antlers. 

New Catalog No. 9 with photographs 10c. 
Museum. Wenona. Ill. 

SWORDS, rapiers, daggers, pistols, armor; 
Illustrated catalog , 25c. Rober t Abels. 

860 ~~ Lexington Ave . , N. Y. 

INDIAN relics, Coins. Mineral~: Glassware. 
Catalog 5c. Sistersbop, Northbranch. 

Kansas. 

10 PINE Indian Ar ·owheads $1.00. Stone 
tomahawk $.50. List Free. Lear 's, Glen

wood. Arkansas. 

345 ANTIQUE Firearms, Swords. Rifles, 
Cart ridges. New Catalog No. 9 with Pho

tographs l Oc. Helke, Wenona, Ill. 

25 GENUINE I ndia n Arrow b eads, $1.00. 
Catalog. G eo. Holder. Glenwood. Ark. 

1944 ANT IQUE Firearms Catalog 25c. 
House Of Guns. Bellevllle 9, New Jersey. 

ARCH SUPPORTS 
BIG Profi ts Ma ke and fit aroh supports. 

Particulars. J ulls Corssen. 3609 Texas, 
St. Louts 18. Mo. 

A t:TOMOBILES 
FLOYD Clymer's Historical Motor Scrap-

book ! 148 pages photographs, speclflca
ttons descriptions 250 early automobiles. 
motorcycles-Including Chevrolet v -8. Fric
tion driven P lymouth, Ford " 2" and " 6". 3 
cylinder Elmore Revolving engine auto
mobile. Studebaker Electric. Pope, Knox, 
Oldsmobile. Thomas. Sears. Maytag. Max
well. Hupmobile , Mitchell, Rambler. Orien t . 
Wayne. Brush, Peerless. Lambert. E-M-F. 
Flanders. Reo. Lozier. Selden-Ford patent 
litigation details, Lincoln Truck Overland, 
Marmon. electrics. foreign cars. others. In
teres ting-Educational-Historical-Humorous 
a ncient motor h istory includes motorcycle 
s ection. $1.50 postpaid. Clymer. 2125 W. 
P lco, Los Angeles 6. Call!. 

GARAGE doors opened and closed from 
das hboard without costly electronic ap

paratus. Locks when closed. but opens at 
touch of button. New. thoroughly tested 
electrical dashboard control. Simple and 
dependable. P arts for both control and 
door mechan ism a re Inexpensive. non
critical. and obtainable locally. No cast
Ings, welding. or machine work. Applicable 
to overhead , swinging, and s liding doors. 
Complete . Illustrated, build-It-yourself 
plans Sl.OO. Kaytor Laboratories. Lynwood. 
Calif. 

WHIRLGAS Turbinator. $3. sp ins and va-
porizes carburetor mixture. Adds pep 

and mileage. University test. R-efund guar
antee. Wrench installs 15 minutes. Give 
auto make. year. John Hanley, 5719 Lo
raine. Detroit 8, Mich . 

Buy Wor Sovlngs loncls ancl Stamps regularly. 43 
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SCIENCE 0~1/'0'RTUN/TIE$ 
SAVE Gasoline and your Motor. Improved 

Octane Hyperlube, t he Synchronistic Hy
perlubr!c Motor Fortifying Super Fuel En
ergizer: Send One Dollar for 900 Miles of 
Octane Hyperlube Niotor Maintenance 
Agents wanted. Money Back Guarantee. 
Hyperlube Co., Box 46 Long Island City, 
New York. 

SAVE Gas-With "Moto-Purr,"-new 
scient ific. laboratory-tested, tablet. Users 

report saving gas up to 40% . Results guar
anteed. $1.00 package treats 140 gallons. 
Liberal supply 25c. Free literature. Mota
Purr Distributors, Ames Station, Omaha, 
Nebraska. 
AUTOMOBILE Racing Book. Fifth Edition 
· - Revised. Tells how to build dirt t rack 

bodies, frames, engines. Records, ~uper
chargers rules formula, plans, stock con
versions,' roadster racing, fast Fords. $1.00 
postpaid; $1.15 C.O.D.. Ray K uns. Depat: t 
ment 274, Madisonville, Cincinnati, OhiO. 

" EXCUSE my Dust". sensational, t hrilling. 
humorous automobile book of early small 

town automobile owner experiences. 359 
pa.ges by Bellamy Partridge. author Coun
try Lawyer. With folder old motorcycles. 
automobiles. $3.00 postpaid. Clymer, 2125 
W . Plco. Los Angeles 6. Calif. 

CLYMER Deluxe Chromed Spotlight for 
Auto:nobiles, motorcycles, boats, hunters. 

Tr!gget switch. pistol grip handle, power
ful beam 32 CP, operates off any 6-8 auto
mobile battery. Only few left, hurry. $8.50 
postpaid. Clymer, 2125 W. Plco, Los An
geles 6, Callforoia 
~~~~~~-------------
ENGLISH <\u tomobile publlcat.!on "Motor·•. 

Interesting lllustrations, descriptions, 
comments British automobiles. Published 
weekly. $10, yearly. $5.50 six months. Sam
ple copy 50 cents postpaid. CJ.ymer, 2125 W. 
Pico. Los Angeles 6, Calif. 

OLD time automobiles. motorcycles . Illus
trated, interesting folder 50 cents post

paid, Clymer , 2125 W. Pico, Los Angeles 6, 
Call.f. 
1944 IGNITION supercharger $3.50. Quick 

starting Mileage--Pep. EG Sales Mfg. 
Co .. 60 John Street. N. Y. 

SUPERCHARGE your car. simplified blue
prints $1.75. Odam Engineering. 1404 

Avenue 0 , Lubbock, Texas. 

RENEW car batteries Inexpensively, In
structions $1.00. Popular Service. R acine. 

Wisconsin. 

A UTO SUPPLIES & E Q Uif>:\l EN'r 
FORGET fuel shortages , gas tickets. Use 

unrat!oned Butane, and drive where you 
please. Finest fuel kno\vn for gasoline en
gines. No carbon, no oil dilu tion, 5,000 or 
more mlles per oil drain. much easier on 
engine. usually half the cost of gasoline. 
Proven practical by 15 years use in cars, 
t rucks and tractors. ONLY Butane and 
gasoline have been approved as suc.cessful 
fuels for gasoline engines. For information, 
sketches. engineering, list of necessary 
equipment. and other factual data send 
one dollar for the authoritative and com
plete handbook Butane-A Technical and 
Mechanical Guide, Alber ts , Box 492, Al
hambra. California. 

IF your auto supplies or equJpment will 
help Popular Science readers protect their 

cars for the duration, they're Interested in 
buying from you. Advertise your product 
tn this column for real results! Rate is 
only 35c a word !or over 700.000 circulation. 
Classified Section. Popula r Science Month
ly, 353 FOUl'th Ave .. N. Y. 0. 

DIESEL conversions ! or aut o. t .ractor , and 
Marine engines. Cheap installation. 

Wonderful performance. Proven factory 
method. Different and better. Costs not h 
Ing to Investigate. Write for free circular 
No. 3. Harrington Company, 201- 204 Man
chester Bldg .. Portland, Oregon. 

CLYMER Deluxe Chromed Spotlight for 
Automobiles. motorcycles. boats, hunters. 

Trigger switch. pistol grip handle, powerful 
beam. 32 CP. operates off any 6-8 auto
mobile battery. Only few left, hurry. $8 50 
postpaid. Clymer. 2125 W. Pica. Los Angeles 
6. Calif. 

GASLESS Gas! Quickly: Easlly Com
pounded. Formula, 25c. Duffy, P47 

Covington, Kentucky. 

PARTS and service for most Mota-Scoots 
using Lauson or Briggs and Stratton Mo

tors. 3 :50 x 6 Tires a nd Tubes available 
with ration certificate. Send for our 
pamphlet describing our new centrifugal 
clutch which will _operate on most Mota
Scoots. American Moto-Scoot Co., 1305-23 
W. Carroll Ave., Chicago 7, Ill. 
DUAL Mumers. California style fit Ford 

v -8. Mercury. Saves gasoline, increases 
power. beautiful deep tone. All attach
ments. pipes. etc. Easy installation. $20.00 
complete. Clymer, 2125 W. Plco, Los An
ge•es 6. Calif. 

OPERATE cars, trucks, tractors, motors , 
with wood or coal gas % cost of gasoline; 

extensively used in Europe. Complete de
tailed instructions $1.00. W.M. Cross, 
Lone Rock, Wis. 

1,000 MOTORISTS needed to make gas 
saving test. Up to 30% savings. For free 

test offer write Vacu-mat1c Carburetor Co .• 
7617-936 W. State St .• Wauwatosa, Wise. 

VA CODEX gives more miles from Gas. 
Proved by prominent Engineers Road and 

Laboratory tests. $3.75 postpaid. Decker 
Products Co .. Pelham, N. Y. 
RUN Auto on wood or coal gas. Same sys

tem used in Europe. Complete plans 25c 
(coin). Monroe-Methods. Box 4766-B, S an 
Francisco 1. Calif. 
120 OCTANE Fuels for your car. B uild own 

unit. Wonderful performance. Details 
25c coin. Bahco. Box 55 Hyde P ark Sta
tion. Los Angeles. Calif. 
A DIESEL system that star ts and runs on 

kerosene or stove oil. Instructions and 
diagram $1.00 postpaid. Box 931, Santa 
Monica, California. 

SAVE your permanent anti-freeze. R eclaim 
by simple, practical. Inexpensive method. 

Instructions $1.00. Bonan Laboratory, Box 
134, Dearborn. Michigan. 

AUTOMOBILE Fuel without gasoline. 
Guaranteed formula; send $1 today. 

United R esearch, Box 131, Orange, N. J . 

BUG Screens. Protect beautify radiator. 
Prewar tailored 50c postpaid. Mention 

make. year. Allen PS427, Clinton. Missouri. 

USED parts (Guaranteed) All cars. De
scribe needs fully; immediate reply. Vic

tory. 2439~~ Gunnison. Chicago. 

EVER paint with Gravy? It' s just that 
easy to ret read your tires ! Details for 

stamp. Betke, Box 699, Borger, Texas. 

AUTO TRAILERS 

BUILD your own Trailer! Plans $1.00 each. 
House, Sport, Camp and Utility models. 

Catalog lOc Jim Dandy. Box 125-B, Wau
sau, Wisconsin. 

A VIATION 

TYPE B-2 Air Corps regulation sheepskin 
fleece lined flying caps. Rejects but you 

won' t find anything wrong with them. 
Money Back Guarantee. $4.75. Type B-17 
not so dressy but heavier and warmer . A 
"must" for outside workers. $3.50. Type 
S-1 Paris sun beater, the original long
visored kha ki- twill flying cap so popular 
wi th flyers and aircraft workers every
where. $1.25. Roy Paris. Supply Man For 
The Airman, Box 5387. Dallas. Texas. 

AVIATION is of prime Interest to many o! 
The 748,593 Popular Science readers! Ad

vertise your product or service here to get 
your share of business from these aviation 
enthusiasts. Write for details today, Classi
fied Manager, 353 Fourth Ave .. New York 
City. 

TWO Stinsons $69, Monocoupe $100. Tay-
lorcraft $100, all cracked-up less motors. 

New propellers $5.95. Send 25c for Spring 
War-Bargain Directory listing 182 Air 
planes. Crackups. Motors. Used Aircraft 
Directory, Athens. Ohio. 

BUILD and fly your own motorcycle pow
ered monoplane, home. Easy, cheap. 

Tested plans, guaranteed, $1.00. Aerotech. 
Dearborn. Mich. 

SIGHTPLANE, Sportplane M anuals, Gil
ders. Pontoons. Blueprints. Illustrated 

Circular 20c. Craftsmann Books, Box 
1153-PS, Milwaukee, Wis. 

44 Buy War Savings Bonds and Stamps regularly. 
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BATTE RIES, GENER ATORS, E T C. 

EDISON Batteries: Power, Liifht. Five year 
guarantees. Fifteen year life. Complete 

lighting equipment. Free literature. See
Jay Company, 321 Yonkers Avenue, Yon
kers. New York. 

BOA T S, OUTBOARD l\IOTORS, E T C . 

FULL size, cut to shape boat patterns. 
blueprints. 7~2-38 feet. Illustrated 

"Build a Boat" catalog, lOc (coin). "How 
to BUild Boats" book , $1.00. Clevela nd 
Boat Blueprint Co., Station A-77. Cleve
land. Ohio. 

ELECTRIC Outboard Motors can be buUt 
from available parts with our 7 page 

working drawings and step- by-step in
str uctions. Price $1.00. Silver Greek Pre
cision Corp .• 3 Mechanic St .• Silver Creek. 
N. Y . 

MARINE Power-Easily convert any Ford 
motor (domestic and foreign) With Osco 

parts and kits. Complete catalogue 25c 
(coin). Osco Motors Corp., 2020 E. Orleans 
St., Philadelphia, Pa. 

OUTBOARD Motors. Used and Rebuilts. 
Save money. Used parts. Bargain Jist 

free. Crandall-Hicks , 955 Commonwealth. 
Boston, Mass. 

BODY-BUI LDING COURSES 

BAR-BELLS, Dumbells. Exercise equip
ment, Courses . Special offers! Free book

let. Good Barbell Co., 3261-PS Watson, 
St . Louts 9, Missouri. 

HANDBALANCING is thrilling! Teach 
yourself quJc.kly at li ttle cost. Write to

day. Power, 923 W. Vine, Kalamazoo, 
Michigan. 

SUPER System of Natural Physical Train
ing. Free booklet . Harry Good, 3261-P S 

Watson Road. S t. Lou.ls 9, Missouri. 

LEARN Guerilla self-defense. Beats jiu
jitsu. Circular Free. Crown Books, Char

lotte 8. Mich. 

STREAMLINED System - rugged strength 
--quick easy resul ts . $3 course. Jim 

Burke, 244 R iverdale, Toronto, Ontario. 

B OOKS, PEIUODICALS 

WHOLLY Mental Dual Perpetual Calendar. 
Faster than printed calendar for current 

years. Almost as fast for others. All J ulian, 
Gregorian dates Year One on indefini tely. 
Makes America calendar-free. Add three 
numbers. Sum represents weekdaY. Memor
Ize s even month numbers, seven weekday 
numbers, five year numbers, three century 
keys. Certified by Mount Wilson Observa
tory, One Dollar. Cerulean Foundation. 
Kernville 103. California. 

MAGAZINEs-Business. Vocational. Diver-
sion. CUrrent Single Copies onJ.y. Choose 

f rom 573 different publ!catlons. covering 
advertising, automotive. a.vlation. building, 
dairying, health, hobbles. insurance, medi
cal, metal-working, music. poultry , r adio. 
refrigeration. sports, watchmaking and 
more than 150 other fields. List. with prices 
free. Commercial Engraving P ublslhing 
Co., 345 North Ritter. Indianapol!s 1, Ind. 

PUBLISHERS! Here is a profitable market 
to sell your books I Popular Science read

ers buy all kinds of books. Ask us for 
proof and full facts. We'll show you how 
to get motte business ! 0. K. Kelly, Man
ager, Popular Science Olassl.fied, 353 Fourth 
Ave. New York City. 

EDUCATIONAL Books sold cheaply or re.nted 
for smau fee. Books bought .. Money back 

guarantee. 4,000 B argains. Catalog Free. 
(Courses Bought) . Lee Mountain, Pisgah, 
Alabama. 

"LEARN To Draw From Art Models." 
Book contains gorgeous photographic ac

tion poses and anatomy-figure-guides. $1.00 
prepaid. Ray Rogers, 215 Montague Street. 
S t udio 26, Brooklyn, N. Y . 

MAGAZINES (back dated)- Fore!gn. do-
mestic. arts. All publishers. Bargain 

prices. Also books, booklets, pin-ups. sub
scriptions. Catalogs 10c (stamps accepted). 
Cicerone's, 863 First Avenue. New York 17 

POP ULAR SCI ENCE 

Copynghted matenal 



'POP« tA 1t SCIENCE Oli'PO'R TVNITIE6 
READ "Fame And Fortune In Ideas". 234 

Illustrations. Only $1.00 postpaid. Sent 
C.O.D. plus postage. Money back guarantee. 
Waldorf. Dept. A-1. Box 133, Kensington 
Statton, Brooklyn, New York. 

EARN Money in any crowd. Call names of 
s trangers: tell unspoken questions. Pro

fessional course Mind Reading, Spirit Writ
ing, etc .. $1.00 (postpaid). Scott . Box 31-E. 
Melbourne. Florida. 

"MAIL Merchandise Mart" features un-
usual Merchandise Novelties. Literature. 

OpportunJties. Swaps, Contacts . Dime 
'>rings COJW . Chervence. Publisher, 1540 
North State, Chicago 10. 

AMERICA'S biggest fun bargains !-Over 
25 girl photos folders novelties $1.00-10 

Gorgeous-glamor-girl-colour pictures-
25c-Johnell. 9821 Dequindre, Det roit 12, 
Mich. 

AMAZING Bargains! Slightly used En-
cyclopedias, Reference, Technical, Adul t 

books . (Bought, sold, exchanged. ) Catalog 
free. Clifton 2233 Capitol S tation. Austin 
Texas. 

ARTISTIC girl pictures. Beautiful models 
in poses that will thrill you. 20 to the 

set for 1.00 postpaid. Roberts. Box 2622 
St. Johns Sta., Port land 3, Oregon. 

MATHEMATICS Dictionary saves time and 
trouble at a nominal cost. Send $3.00 

to The Digest Press, Dept, Je, Van Nuys , 
California. 

" PIN-UPS." 180 Gorgeous Girl Subjects ! 
Huge Bargain Pack $1.00. Clover Novel

ty Company, Dept, 33-GG, Hollis 7, New 
York. 

BOOKS. (out-of-print, new, used) quickly 
supplied, many 35c bargains. Catalogue. 

T. Jamkowski, 18870 Marx Ave., Det roit 3, 
Michigan. 

HOW To Get What You Want . Psychol
ogy method book $1.00. Booklovers Pub

lishing Co .. 28 Cassius Street, New Haven. 
Conn. 

MONEY making, Business Starting books. 
Not sold in stores. Free lists. Rohrbach

er, Distributor, Box 191, Medford, Massa
chusetts . 

YOUR Church can raise more money. 25 
practical plans 25c postpaid. William 

Dros te, 2750 Chicago Blvd., Suite 111Y. 
Detroit 6, Michigan. 

HOW To Get What You Want. Applied 
psychology book $1.00. Booklover!' Pub

lishing Co., 28 Cassius Street, New Haven, 
Conn. 
GORGEOUS Glamour Girl Pin-ups, 7l fl x9t~ 

- Different 75c. Free illustrated catalog. 
Cavalier, 5448 Stanton, Pit tsburgh 6, 
Pennsylvania. 

PIN-UPS, Gorgeous girls, full color. Sam
ple 8xl0 and 3',~x5% 10c. Arthur Fowler, 

Room 1, 697 Broadway, Somerville 43, 
Mass. 

LEARN powerful exact mental telepathy. 
Write Elgin, 912 Benton, Nash viUe 4, 

Tennessee. 

25 ARTCARDS SOc. Illustrated Lists, Books , 
Novel t ies. lOc. Western Sales, 815-Sg 

Hill. Los Angeles 14. 

PIN Uo Pictures, sample ; Books- Novelties. 
Big lists. 10c. C. A. Scott, Box 342, Cov

ington, Ky. 

PHOTOGRAPHS! Pictures! Books! Latest 
lis ts-dime-Nu-Art, 2041 East 21st. Oak

land 6. California . -------------------------------64 ART-Cards of Gorgeous Beauties $1.00. 
Reed Novelty. Dept . R-2, Box 24 . Queens 

VU!age, New York. 

WE loca te ra re. out-of-print books . South
ern Bookfinders, 1210 North 11th Ter .. 

Birmingham, Alabama. 

5 MOST read mall order magazines , 20c. 
Armand Ca rtier, 695B North, P ittsfield. 

Mass. 
"ROCKET8-New Tra il To Empire!' ' Fas

Cinating ! Complete! $2.00. R. L. Farns 
worth, Glen Ellyn, Illinois . 

MAY, 19J,l, 

" A RATIONAL VIew of Llfe"-$1. Ben
jamin Seibert, Urbana, Ohio. 

BOOK Bargains . Catalogs f.ree. Sterling, 
C-71 West 85th, New York, 

ART Magazines 25c, 6-$1.00; catalogues 
10c. Signs, Farmington, Missouri. 

ADULT Books:-catalog, Sample 25c. Le
favor, Box 229, San Bernardino, Calif. 

FREE! Copy of "The Western SociaUst"-
12 Hayward Place, Boston, Mass. 

BUILD IT YOt;RSELF 

TO get more business. advertise your 
"build-it-yOurself" projects in this col

umn! Popular Science readers like to make 
and do t hings . They mas be interested in 
your offers. Tell them your story for only 
35c a word. Matl your ad to Classified 
Section. Popular Science. 353 F our th Ave., 
New York City. 

ELECTRIFY Your Lawnmower. Simple to 
do, bet ter mowing, Blue print , Instruc

tions $1.00. Wright , P.O. Box 572, Roseville, 
California. 

WATER Softener. Plans and instructions 
for Building $1.00. Your Plumber has 

70'i of the Material, Parts prices list a t td. 
Sweigart. 910 Grand, Des Moines 9, Iowa. 

WORLD'S Most Amazing Combustion (or 
non) Engines. Either plans $1.00. Katch

er, 186 Rutledg~ S t reet, Brooklyn 11, N. Y. 

PLANS Details and Photo of Modern Desk, 
Material Lists , $1.00. Photo. Dime. N, A. 

Boyles Hartford City. Indiana. 

OPEN your garage door from dash board. 
Look under "Automobiles'' . 

BUSI NESS OPPORTUNITIES 

HOMEWORKERS- This is really it I Cas-
tone "colored bisque'· gifts, placques, 

novelties. Material, molds, inst ructions fur
nished. Sample scottie. mold model with 
illustrated molding circular, catalogue 
hundred new fiex.ible molds 25c postpaid. 
Plas tic Products, 1410-L, Belmont, Chicago, 
Dept , S-55, 4701 Wes t Pico, Los Angeles 6. 

START Home Business making statuary, 
plaques, art goods, novelties, souvenirs. 

concrete pottery, garden furniture, arti
ficial marble fiooring, liquid marble. Make 
your own llexlble molds. Amazing profits. 
Valuable folder tree. Creat ive Publishers, 
PS5. Glencoe, Illinois. 

MECHANICALLY Inclined Men-Own and 
operate general Appliance Repair shop. 

Complete, Illustrated course shows you 
how. Welding, Refrigeration, Motor r e
pair. How to get business, etc., all phases 
covered. Free li terature. Christy Supply, 
Dept, 739, 2835 N. Cent ral Ave .. Chic.ago, 

LIQUID Marble; snow-white, multi-col-
ored. Glazed. Unglazed. Composition 

Flooring. Lifetime wear. Any color. No 
priorities. Flexible molds. Plast er casting. 
Get into the big money now. Full infor
mat ion given free. Write-compo-Tex, 
Box 786-F, S t. Louis, Mo. 

MAIL Order Business is your opportunity, 
Many began small, now earn thousands 

yearly. No personal contact. Boundless op
portunities. Get soundest inst ntction avail
able. Send 25c for valuable booklet . The 
Bookmaster, Box 588-N, St illwa ter, Okla
homa. 

COLOR Concrete with Chemicals. Big 
money malting Hollywood style pottery. 

birdbaths , without moulds . Wishing-wells, 
stucco-rock. benches. Marbling. cement 
water-pa ints. 10c brings sample, li terature, 
pictures. Hollywood Cementcra ft , 8530 
Wonderland, Hollywood 46, Ca lifornia. 

GOOD Paying Business Silvering mirrors , 
plating a utoparts, re flectors. b icycles 

bathroom fixtures. etc.. by late method. 
No tanks or s hop required, out fl t furnish ed. 
F ree Bookle t. Gunmetal Co., Ave. E .. De
ca tur. Ill inois . 

RAISE Angora Ra bbits-Wool brings $8.00 
pound. Pa r ticula rs free G nns tead's , Ed

wards\' llle . Il linois. 

' 112 ONE-Ingredient Products' Folio of 
easy to make, Single Ingredient formulas, 

$2.00. '12 in 1' . A money-maker. 2 common 
ingredients make 12 fast selling products. 
Sl.OO. H. S. Bureau, Box 4262, Edmonton, 
Canada. 

WHAT, where and how to sell by mail ? Let. 
the National Mailorder Guild give you 

step by step Instructions. Full lnformatlor 
v.1thout obligation. Edward P . Grahman. 
Real Estate Trust Bldg., PhJiadelphla 7. 
Pa. 

LEARN Refrigeration Service. Open your 
own business. Small capital required. 

Easy work. Fine opportunity for older 
men. Easy illustrated home course. Low 
cost. Free Booklet. Mechanics School. 
Dept, S-55, 4701 West Pico. Los Angeles 6, 

GUARANTEED mailorder let ters . circulars. 
folders, campaigns created. Big, positive 

res ul ts! Reasonable! Investigate! Finkle 
Advertis ing, 12011.2 South Ogden, Los An
geles 35, California. 

MAIL Order Business. Be Independent. 
S tart malting money at home. Now. Be 

establl.shed after the wa r. Wri te Dr. w. 
Abell, Parkway Bldg., Pasadena. Califor
nia. 

GOOD News! Start easy , money-making. 
spare time business. We show you how! 

Several, guaranteed plans ! Details free. 
Ray Company, Box 124g, Newport News. 
Virginia. 

"HO\ To Make Simple Molds and Plaster 
Plaques." Profit In popular novelties I 

Booklet 25c. Plastercraft, 1406 E. 43rd St .• 
Cleveland 3, Ohio. 

MAKE flexible molds I Cast pla.ques, book
ends. novelties! Sample and information 

Freel H. Tooker, 630 Chestnut. Hamilton. 
Ohio. 

GET Dollars in your mall. 300~ Profit. 
Modern streamlined methods. Literature 

Free. Elmer Swanson. Niagara, North 
Dakota. 

NEW cheap lawn mower Sharpener's. Hand 
or Power operated. Portable. Details for 

Stamp. Anton Wellert, -142 Gaylord St .• 
Binghamton, N. Y. 

TOAST, sell. Toasted Soys . Big Market 
everywhere. Sold 20,000 packages 60 days. 

Instructi<?ns . samples $2.00. " Temple". Box 
533, S tation A, S t . Petersburg, Florida. 

ATTENTION
1 

Manufacturers :-If you have 
a product ~;hat· s salable we can market 

1t for you. Baker Agency, 3302 Dodge. 
Omaha, Nebras ka.. 
FOR Big Profit-operate a Home Appliance 

Repair Shop, "How to Fix-It" tells how. 
Only $1.00 postpaid. Merritt Books, 675 N. 
Henderson, Galesburg, Ill. 

INCORPORATE In Delaware. Many ad
vantages. Free de tails . Corporation Fis

cal Company, Inc .. Delaware Trust Build
Ing, Wilmington, Delawa re. 

SELL envelopes by mail. sparetlme. Blg 
profits. Omaha. Envelope Service, Dept. 

14. 4721 California, Omaha 3, Nebraska. 
Established 1930. 

LIQUID Marble - Mar velous, colorful! 
Brushed. sprayed, molded. Rubberlas tlc 

molds ! Composition Flooring! Particulars 
free. Marbelizing Service. Edwards ville, Ill. 

MAIL and dis t ribute circulars : wonderful 
opportunity. Miracle Factories, Consho

hocken, P a . 

MOLD-MAKING, Plaster casting. Money-
making Business . Li terature .f'ree. 

Kemilo, Park Ridge, Il linois. 

SWISS Music Box Works-$1.85 to $2.25. 
Suitable for man.v novelt ies. Mermod 

Manufacturers, 147 West 46th Street. N. Y. 

WEBER T ypewriter Mechanics School. 
Simplified homestudy. Repa iring in

creasing, Hollywood 27, Calif. 

127 MONEY ma king vPPOrtun!tles , local 
and ma ll order - Investigate. Eli te Co., 

214A Grand St .. New York, 

PUBLISH magazines under your name. 
Unlimited oppor tuni tY. S amples lOc, 

Lind blom 210-B F if th Al'enue. New York. 

Buy War Savings Bonds and Stamps regularly. 
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'POPtltA'R SCIENCE OJ:I~O'RTIINITIES 
PAYING Mall Business-stamp brings 

proof. General Publications, Ossining 1. 
N. Y. 

'!'URN Accounts Into cash. Good income; 
quick res ults. Collectors Association, 

Newark, Ohio. 

PROFITABLE business for you. Informa
tion free. R ily, 14568 Superior Cleveland 

18, Ohio. 

DEPENDABLE. Practical Mall Order Op
portunity. H. J Darnell. 73(' Hays J ack

son, Tennelisee. 

LATEST Mailing Lists, Bargains. Write , 
Rankln, Glover Bldg .. Kansas City Mis

souri. 
MAKE Money a t home In s pare time by 

mall. Wri te Gordon P ublishers. Box 23. 
Pawtucket . R. I. 

CAPITAL Seekers Interested in raising 
$25.000 or more s hould write to Amster 

Leonard. Fox Bldg., Detroit 1. Mich. 

$25 DAILY Can Be Made-Honest. Legal. 
Complete Layout 50c. Lucas, 70 Joseph

ine, Detroit 2. Michigan. 

SELL By Mall-"Key to Success". Free. 
Mallway Service, 1420 Mestena. Corpus 

Christl, Texas. 

"SCHEMER" Magazine. Alllance. Ohio, 
Publishes winning schemes. tips. formu

las: •6th year. $1.00: three months, 25c. 
500' i PROFIT, puncture proofing tires! 

Details for stamp. Betke, Box 699, Bor
'ler, Texas. 

OVER 300 money making opportunltles, 
home or office, free circular. Box 26, 

Elmwood. Conn. 

YOU too can learn how to make, mold 
and cast Real Plastics. Send s tamped 

envelope. Box 498, Gainesville, Texas. 

RECAST old bat teries Into new. Latest 
achievements. Battery Laboratories, 

Minneapolis. 

FIVE big mailorder magazines 20c. Lewis 
Company. 828-K Carpenter, Oak Park, 

Illinoili. 

GROW Drug Plants and Grow Rich. Box 
423. Kellogg, Idaho. 

GET Dollars by Mall Gu:uanteed Instruc
tions Hie. T ~.rrl u. Bogard 1, Mo. 

SELL Books and Courses by mall in your 
spare time. Siddall. Atascadero. Calif. 

Rt 'SI~ESS SER VICE 

WASHINGTON, D. C. We represent you 
here, also recel\·e and forward your mall. 

Service Bureau, 1401 25th Street, S. E. 

CLEVELA."lD. Ohio (10). Mail Received 
And Re-Forwarded. Confidential. 10c per. 

V-T-P, 16416 Arcade. 

CAl\IER AS, PHOTO SUP P L IES 
GORGEOUS Girls! Hollywood 's Most Beau-

tiful Models posed In 200 masterpieces of 
Pin-Up Art! Availa ble as follows: Glossy 
Finish Post Cards-10 for $1.00. 25 for 
$2.00. 35mm Fine Grain Negatives from 
which Enlargements of desired size may be 
made-10 for $1.00, 25 !or $2.00. 35mm 
Black and White Positive Transparencies 
for projection. supplied unmounted-15 for 
$1.00. 55 for $3.00. All Postpaid. Send self 
addressed en velope with order for quick 
service. Clntma Artists Studios, Box 328-M, 
Hollywood 28. Calif. 

WE Pay Top Prices for used cameras and 
photographic equipment. Turn your Idle 

camera. enlarger. printer, lenses, develop
ing equlpmentL etc.. into cash. Just send 
us a list of wnat you have. State make, 
model. age, condi tion. We will write you 
at once. telling you what we' ll pay. Pre
pare your list today. Send to Cent ral Cam
era Co .. (Photographic Headquarters since 
1899). 230 S . Wabash Ave .. Dept. E- 18Z 
Chicago, llllno~. 

MAKE money In photography. Learn quickly 
a t home. Easy plan. Previous experience 

unnecessary. Common school education suf
ftclent. Booklet and requirements free. 
American School of Photography, 1315 
Michigan. Dept, 1744, Chicago 5. 

AMATEtTR Photographers attention! Im-
prove your bobby of picture taking &nd 

learn how to make money with it. Write 
today for our •o-page book catalog and a 
sample copy of American Photography. 
enclosing ten cents for postage . Con tains 
a rticles an d pictures of the world 's fore
most wri ters and plctorlallsts. Camera 
House H 1, 353 Newbury St .• Boston . Mass. 

BASS Says: War time proves Bass leader-
ship. Amazing selection of finest stUl 

cameras-Lelca, Contax, Korelle Refiex. 
Argus, new and used still available. Write 
!or quotations. Satisfaction guaranteed or 
your money refunded. Bass buys 'em, sells 
•em, t rades 'em. Bass Camera Company, 
Dept. SP, 179 W. Madison St .. Chicago, Ill. 

OIL coloring photographs a fascinatln ~r 
hobby or profitable business. Learn at 

home. Easy simplified method. Previous 
experience unnecessary, Send for free in
formation and requirements. National Ar t. 
School , 1315 Michigan, Dept. 17•5. Chi
cago. 

CASH! Spot cash for cameras. lenses. bi-
noculars, movie or st!U, sound projectors. 

Send full descr iption by mail, or wire for 
prompt cash otrer. Over 30 years of de
pendablllty insures honorable deallnr s. 
Bass Camer a Company, 179 West Madison 
S treet, Chicago, Illinois. 

AT Last-Air and Light defying patented 
developers. WIU not spoil when not In 

use. LT-30 soft-working, LT-17 medium
contrast. Quart SOc. Graphic Economy 
Developer Oo., 162• S. Trumbull, Chicago 
23, Illinois. 

CARTOONING. S I GN P AINTING, 
DRAWING AJDS 

POCKEr Size Cartoon Course-22 Easy 
Lessons over 200 s ketches including fig

ures and iettering. Prepared by nationally 
known a rtist. Mailed postpaid on receipt of 
25c in coin . Snack-Pack Co., 32 E. Georgia 
St. , Indianapolis 4, Ind. 

CARTOONING. Learn quickly at home. 
New, easy method. Originate comic char

acters Instantly. Prepared by successful 
cartoonists. Complete r.ourse $2.85. Details 
free. National Artists, P .O. Box U48-C, 
Dallas 8. Texas . 

BARGAINS-Books and courses on Sign , 
Poster Painting, Cartooning. Quick 

Landscape Painting. Story Writing, e tc. 
Wri te today for Big Illustrated List Free. 
Art Book Shop, Kimmswick 2, Missouri. 

SIGNS made easily. Instructions and ten 
sets modern alphabets; numerals pat

terns. Sizes up to eight inches. All for 
$1.00. Co-Op Service, Box 638, Chicago. 

AMATEUR and semi-professional artists 
and car toonists. cash In on your abili ty. 

Hamilton, Box 4N, Woolsey Sta., Astoria, 
N. Y. 

SIMPLIF'IED lettering course. 25c com
plete booklet. Walt Lupton. P lco. Cali

fornia. 

CREATE cartoons quicklY. 350 Illust ration 
course $1.00. Hetzler, 57 Stanton, 

Rochester 11. N. Y. 

PHOTOST AMPS from Cartoons $2.00 hun
dred. 82-29 60th Road, Elmhurst 6, 

New York. 

LEARN Cartooning. Ea rn while you learn. 
Plans, markets. Hartman, 2438 W. Lin

coln, Nebraska. 

REVISED Modem P oster Art $2.00; cata
logue 10c, Signs, Farmington. Mo. 

CHALK TAUt STUNTS 

CHALK Talks. La ugh Producing Program 
$1.00. Illustrated Catalog 10c. Cartoon

Ist Balda, Oshkosh, Wisconsin. 

CHEMICALS &: .APPARATUS 

c ae:MISTRY Laboratory apparatus and 
chemicals for Industria l, analytical. a nd 

experimental labora tories. Complete sup
ply ser vice for students ta king correspond
ence school chemistry cou.rses. Send 3c 
postage for free •• page catalog. Dept. 
M:l6, Biological Supply Co., 1176 Mt. Hope 
Ave., Rochester 7, N. Y. 
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CHEMISTRY Is a. favorite interest of many 
of the 748,593 readers of this magazine. 

This column offers an economical way to 
reach them with your advertising. Our 
readers will buy your products. Write to 
day for full details. Classified Section, 
Popular Science. 353 Fourth Ave.. New 
York City. 

WINN' S new idea Home Laboratory Chem-
ical Ki ts and apparatus outfit s for h ome 

experimenting. Send 10c for literature and 
retail supply catalogue. J . H. Wlnn Co .. 
Dept. 611 . 124 W. 23rd S t .. N. Y. 

HANDBOOK for Che.mical Experimenters. 
Hundreds of experiments; 1llustrated; 

50c. Experiment Booklet, 15c. Chemical 
Catalog, 5c, Reading Scie.ntitlc Co .. Read
Ing , P a. 

100 DIFFERENT Chemicals. One ounce or 
more each. Excellent opportunity for di

versified laboratory stock. $6.90. Midwest 
Chemical Co .. 3724 Second Ave., South 
Minneapolis . Minnesota. 

600 SQUARE inch es luxurious cloth. twelve 
fluorescent crayons. one luminous p ig

ment $1.00. C. Franklin Miller . 18 West 
39th Street. Wilmtngton . Delaware. 

MAGNESIUM Carbonate, Lead Acetate and 
99 other chemicals. All for $3.00. Ohio 

Research Laboratory, Box 6305, Cleveland. 
Ohio. 

LABORATORY Supplies at Wholesale 
Prices: Chemistry. Biology. Physics. Cat

alogue. 10c. National Scientific Co., 2204 
W. North Ave., Chicago. Established 1908. 

FREE Catalog: Chemistry, Mineralogy 
BlolQCY. Special: 100 power Imported 

microscope, send $3.00. Tracey Labora
tories, Evanston, Dllnois. 

LUMINOUS Paints will glow in dark. Six 
colors. Fairmount Chemical Co., 136 Lib

erty St., New York City 6. 

LABORATORY Spectroscope for chemical 
analysis $2.50. McCuttlng Sons, Camp

bell, California. 

COLCHICINE-Creates New Mutant Plants 
- Experiments MagaZine & Booklet 25c. 

Questop-277 Was hington, Newton 58, Mass . 

" CHEMISTRY For Beginners," "Chemis
try Of Familiar Things"-50c for both 

books. Waltman, 398 Broadway, New York. 

FREE chemical catalogue. Enclose Jc Post
age. Greenwood, 398 Broadway, N. Y. 

COIN COLLECTING 
DOLLAR Specials- { AU Different Dates). 

25 Indian Cents; 5 2c Pieces: 5 Half 
Dimes; 4 Old Dimes; 35 Mixed 1944-PDS 
Uncirculated Cents; 12 Wooden Nickels; 20 
.I'Lustr la-Germany Notgeld and Inflation 
Notes. Add 10c Postage all orders. Highest 
Prices Paid Gold. other coins, currency. 
Buying List Jc. Large Retail Catalogue 
10C. Bebee Coin Company, 1180 East. 6Jrd, 
Chicago 37. Illinois. 

WE buy Indian Pennies, Lin coln pennies 
and Old Rare Coins. Highest Prices 

paid. Indian Pennies worth up to $15.00 
each. Lincoln Pennies up to $2.00 each. 
Other Rare Coins ,5.00 to $2000.00 each. 
Send 10c today for new 1944 price cata
logue of a ll wanted U. s . Coins. American 
Rare Coin Co., Dept , 4, Transportation 
Bldg .• Chicago. 

FREEl Foreign coin, banknote and Coin 
Collectors' Illust rated Catalog to ap

prova l service applicants. Send Jc postage. 
Up to $20 casb paid for Indian head cents. 
All dates wanted. Buying list 10c. Tatham, 
Colnco., Springfield-D50. Mass. 

WILL Pay $10.00 each !or certain Lincoln 
Pennies! Indianheads $50.00; Dimes 

$1 ,000.00 Catalogue 10c. Federal Coin 
Exchange, 4-PS, Columbus 15. Ohio. 

OLD Cent 1854 25c. 10 d ifferent Indians 
35c, 10 different San Francisco Llncolns 

25c. I llustrated Coin Book 50c, Coins box 
77. Alameda. California. 

COMMEMORATIVE $%-stone-Moun tal.n, 
Long-Island, Texas, Ky., Columbian . 

$1.50 ea. Illustrated Catalog, 10c. Nor
man Shultz, Salt Lake 9, Utah. 
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COMPLETE Catalogue of all U. S . coins 
~·2c to $1.00. 75 Illustrations. 3500 Quo

tations. Price 10c. James Randall, 341 
South Dearborn. Chicago 4. 

GOOD Jobs and a Sound Future for you 1n 

10 INDIAN Head cents, different dates. 1 

al~o pricelistsl 40c. Schultz, 1053% Rich
wood, Oincinnad, Ohio. 

hotel and institutional field. government 
housing, food and recreation projects. Men 
and women-all ages-needed for well
paid positions that offer color, excitement. 
ever-new and fascina ting duties. Record
breaking business in hotels. clubs, institu-
tions means e ven greater opportunities. 
Lewis School receiving calls for managers. 
hostesses, executive housekeepers, pur
chasing agents, stewards. etc. These are 
not temporary Jobs, but Important positions 
In an essential busmess that offers splendid 
opportunities in war or peace, good times 
or bad. Previous experience proved un- , 
necessary! No need to leave your job to 1 
qualify. A good grade school education. plus : 

30 DIFFERENT Foreign coins $1. 100 dif
ferent $4. Free list. Delmonte, 725 

West 172, New York 32. 

WE purchase all Indianhead pennies. Com
plete catalogue 10c. Waltman. 398 Broad

way, New York. 

I WILL trade Antique Firearms. Relics , 
stones. Want Coins Heike . Wenona. Ill. 

CONSULTING ENGINEEUS 

GRAD. U. of Minn. Insti tu te of Technology 
and U. of So. Calif. Former Research 

Chemist for Nat'l Def. Res. Com., Research 
Chemist for U. of So. Calif.; Chief Chem.is t 
!or West'n Research Labs. Dlv. of Pine 
Chemicals Inc.; Research Chemical Eng'l
neer for Lockheed Aircraft; presently serv~ 
ing In U S.C.G. Medical Corps. Analysis, 
synthesis and production problems a spe
cialty. Se.nd your particular problem with 
check or money order for $10.00. All cQJ:
respondence strictly confidential. Address: 
C. J . Millerburg, B.A. Chern., 1817 San 
Antonio, Alameda, California. 

YOUR home, office. factory heating p-rob-
lems solved by written consulting engi

neering service. Prices everyone can afford. 
Mail problems In detail without obligation. 
Problem determines cost. Guaranteed re
sults. Licensed Engineer, E. Davis. 4909 
Glenwood, Chicago 40. Illinois. 

CURIOS 

GLASS Curios. Minerals. Indian Relics. 
Coins. Catalogue 5. Vernon Lemley, Las 

Cruces, New Mexico. 

DETECTIVES 

DETECTIVE training-Secret Investigations 
-Easy method-Fingerprints. Booklet Free. 

International Detective System, 1701-P 
Monroe N.E.. Washington 18, D. c. 

DETECTIVEs-Work home-Travel. Ex-
perience unnecessary. Wri te. Wagoner. 

P-125 West 86th. N. Y., N. Y. 

DETECTIVE Training, Phillips Secret 
Service, 1917-C North Kenneth, Chicago. 

Illinois . -------------·--

Lewis Tra.ntng qualifies you at home. in 
spare time. Our National Placement Bureau 

I helps to place you and- under our amaz
ing Certified Job Plan-actually guarantees 

I you will "make good" when placed. Write 
1 today for free book! Lewis Hotel Training I 

School, Room CM-2768, Washington 7. D.C. 
(First and only School of its kind-Now 1 
In its 28th year.) 

• 
CARPENTERS. we teach the steel square ! 

in five easy lessons by mail. I t's really ; 
fun this modern way. Our students learn 
fast by using our ~~ size practice square · 
whi<:ll does t he trick. Write for free in
formation. or better still send 25 cents for . 
small square and partial lesson. We have · 
a big surprise for you. Builder's Topics. 
Dept. 112. Medical Arts Bldg., Seattle 1, 
Washington. 

GET Ahead In your present job, qualify for 
a better one. Learn blueprint reading, 

mathematics. and the use of precision in
struments and guages. Same course used 
for class work a t our inspectors schooL 
Sent in lesson form. Fully illustrated. Send 
$5.00 for complete course and multiple 
choice examination. Diploma on comple
tion. Industria l Technical Institute. 4903 
Delmar. St. Louis . Missouri. 

EARN Certified Grapho-Analyst degree 
analyzing handwriting. Students report 

earnings up to $1.00 an hour spare time. 
$75 weekly. full time. Graduates in em
ployment. credit agencies , police depart
ments, courts. business and in private 

, practice as Personal Problem and Voca
tional Advisers. Fully illustrated Grapho
Analyst and 3000 word illustrated lesson 
free. Institute, Box 1150. Joplin. Mo. 

NEW writers needed to re-write Ideas 1n 
newspapers, magazines. and books. 

Splendid opportunity to "break Into" fas
cinating writing field. May bring you up 
to $5.00 per hour spare time. Experience 

FINGERPRINT Powder: new and superior unnecessary. Wri te today for Free details. 
powder. William Croll, Box 502. Norris - No obJtgation. Postcard will do. Comfort 

town. Penna. ' Writer's Service, 210-R Sou th Seventh St .. - .... ~-................ ---..,_-..,_.,......,=.._- 2, St. Louis. Mo. DOGS, BIRDS, PETS, RABBITS _;_ ____ _ ______ _ _ _ 
DIESEL Engineers and Mechanics ma.ke 

ST. BERNARD puppies. Champion sired big money-self S tudy course. 52 com-
beauties. Franklin Young, R3, Riverhead, plete lessons, diagrams , plans, cutaway 

Long Island. New York. views. Examinat ions and answers. In terna-
tional Diesel authority. Money Back Guar

RABBITS: Flemish Giants. New Zealands. antee. $20.00 c. 0 . D. Diesel Division. 
Rea.sonably priced. Franklin Young, Industrial Technical Institute. 4903 Del-

Riverhead. Long Island. New York. mar. st. Louis. Missouri. 

WILD Geese. Ducks. Peafow l. Pheasant . STENOGRAPHERS Attention !-Why not 
Pigeons, rabbits. Prices Free. Jewel become a Private Secretary? Don't fum-

Game Farm. Danvi!Je. Ill. • ble the ball any longer! Get your copy of 
MICE. Rabbi ts. Pigs. cat~logue list 1oc the Booklet ' 'How Stenographers Become ., 

Houck company, Tiffin . OhiO. Private Secretaries" Toda,y! $1.00. R. s. 
-------- Slater. Sect·etarial Consultant - Advisor. 

STANDARD Rabbit Journal. Milton. Pa. 4930 Minnesota Ave .. N. E. Washington 
3 years $1.00. Sample dime. 19. D. C. 

DRAFTING INSTRU~IENTS GETTING ahea~ is "the thing to do" 
these days! If your books or courses wlll 

SAVE on d.rafting materials. Free catalog. help over 700.000 Popular Science readers 
Draftsmen's Supply Co., 19 South Wells. get ahead. they'll be profi table customers 

Chicago 6. for you! Advertising cost is low. Only 35c 
a word. Ful1 .information on request. 0. K. 

NEW Gadget makes perfect Drawings. Set. Kelly. Manager. Popular Science Classified, 
50c. Mengels. 1545-E Saint John. San 353-E Fourth Avenue. New York City. 

Jose. California. 
PSYCHOLOGY teaches about mind. Bio-

EDUQATIONAL & INSTRUCTION Psychology teaches about powers of 
mind over body. Use powers subconscious 

WHY Don't You Write? Writing short sto- mind. Grow. Broaden education. Develop 
ries. articles. etc.. will enable you to personality. Control emotions. Succeed. 

earn ext ra money, In your spare time we Correspondence. Dept. P. Taylor School of 
teach "OU to write the way newspaper men Bio-Psychology, Chattanooga 1, Tenn. 
learn-by writing. Free "Writing Aptitude 
Test" tells whether you possess the funda- GOOD "Used" educational booksonallsub
mental qualities essential to successful jects bought, sold. rented, exchanged. 
writing, Write today! Newspaper lrulti tute Satisfaction guaranteed. Complett. details 
of America. Suite 566E, One Park Avenue. and 84-page Illustrated bargain catalog free. 
New York 16. N. Y. · Write Nelson Company, Dept. 203, Chicago. 

WELDING- Electric Arc. Learn quickly by 
actual practice at Hobart Welding School. 

Individual instruction at bare cost of ma
terials used. 75c in stamps brings valuable 
welding lessons postpaid and full particu
lars. Hobart Welding School, Box P-442. 
Troy, Ohio. 

·-RADIO Engineering, Broadcasting, Servic-
ing, Electronics, Aviation, Marine & Police 

Radio taught thoroughly. All expenses low. 
Co-educational. Catalog free. Valparaiso 
Technical lrultitute. Dept. 500, Valparaiso. 
Ind. 

CLINICAL Laboratory Technicians in great 
demand. W.e tuin you in your spare 

time, in your own heme. You can practice 
while studying. Wri te for free catalogue. 
Imperial Technical Institute, Box 973-B. 
Austin 5, Texas. 

SALESMANSHIP. Hi-Power. The sure 
fire hard hitting T .N.T . method used by 

the "Big Boys". Powerful. easy. Complete 
Sl.OO Key to Sa.Jes-Box C-3. Van Dyke. 
Michigan . 

LEARN Credit and Collection Agency Busi-
ness; Earn $50.- $150. Weekly upwards: 

Interesting Li terature Free : Write Educa
tional Extens ion Service: Department 102. 
Wilshire-Labrae Station. Los Angeles. 

EXCEPTIONAL Peacetime Opportunity . 
Operate a Collection Agency-Credit Bu

reau. Quickly learned. Many make $5000 
yearly, up. Write Cole Associates. Syra
cuse. New York. 

" HOW To Get What You Want"-proved 
guidance for gaining money. health, hap

piness, love. Interesting explanation free! 
Publishing Research Guild. Anaheim. 
Calif. 

BECOME a Doctor of Psychology (Ps.D.). 
Teach secr et of contentment. happiness. 

Solve mental worries. Free book. College 
of Universal Truth. 5651-A North Ashland. 
Chicago. 

PREPARE now for tremendous opportuni-
ties in new fields of Radio after the war. 

Training for Federal Licenses. Write for 
particulars. American Radio Institute. 48 
East 23 Street . New York 10. ----------------
MAKE up to $25 -$35 week as a Trained 

Practical Nurse! Learn quickly at home. 
Booklet free. Chicago School o.t: Nursing. 
Dept , K-5. Chicago. 

--------------------
PLASTIC Engineering pays big. Home 

study course. Low cost. Easy terms Free 
booklet. Ohio Institute of Technology. Box 
P-155, Greenville. Ohio. 

READ Character at a glance. Twelve 
amazing practical lessons only $1.00 

complete. Gilbert Books. 659 Ocean Ave .. 
Brooklyn, N. Y. 

EARN More Money. Be MorE' Successful. 
Learn How by better use of your present 

a bilities. Details Free. May co 3029 s. 
Orange Blossom Trail. Orlando. Florida. 

USED Correspondence Courses and Techni-
cal Books Bought. Sold. Rented. Catalog 

Free. Educational Exch ange, Henagar. 
Alabama. 

MUSCULAR Development. Become profes
sional Acrobat. Free Heal th Book. Write! 

Knoff. 2154GS 52nd Street. Milwaukee, 
Wisconsin. 

STOP Radio Noises! Amazing New Booklet 
tells how. Sl.OO. Moneyback Guarantee. 

Inquiries answered. Rowe Companr. 660 
Mission. San Francisco 5, Call!omia. 

REFRIGERATION Service Course. 24 il-
lust ra ted manuals. Easy, quick. low cost. 

Free booklet. Mechanics School, Dept. 
S -53. 4701 West Pico. Los Angeles 6. 

LOCKSMITH Coul'se, Lock-picking, key
fitting. etc. $1.00 prepaid, Miller's Key 

Shop, Canadian, Texas. 

"SUREHAND" Legible shorthand serves 
best. Only 25c. Jesse L. Cook, Bartow. 

Florida. 

HOME Studycourse, drugless therapy. Free 
literature. Institute of Drugless Therapy, 

Tama. Iowa. 
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PROPHETS approximated FDR's name. 
Dime. Nichols, Box 85. Waltham, Mass. 

DRAFTING Pays Big. Learn now. Monroe 
I nstitute. PS-5. Alton. Illinois. 

ELECTRICAL SUPPLIES &l EQUIP. 

EXPERIMENTERS! Large assortment, fi-
ber strips , washers, tubing. screws. nuts. 

rivets, ceramics. etc. Big value. only $1.98. 
Satisfaction guaranteed. Marko Supply, 
2924 Loga n Blvd .. Cnicago 47, Ill. 

NOW-Repair your own electrical appli-
ances with Cbanlte Self-welding, Electri

cal Heating. Element Flux. Instructions, 
delivered. p rice Sl.OO. ChanJte Sales Com
pany. 914 South Main. Fort Worth, Texas. 

KOHLER Automatic Electric Plans from 
800 to 10.000 wa tts . Other electric plants 

in . D.C. & A. C. E. F . Schmaltz. 215 Wy
oming Ave .. K ingston. Pa. 

ELECTRIC Pencil: Writes-Engraves all 
Metals. $1.00 postpaid. Beyer Mfg., 

4.515-C Cottage G rove. Chicago 15. 

FIELD GLASSES, 
TELESCOPES, ETC. 

MICROSCOPES, Telescopes, Binoculars: 
a ll scientific, chemical, laboratory appa

ratus-bought. exchanged. Exclusively our 
, business for fifteen years. Not get.-rich

quick speculators. Trial will show that we 
know apparatus; highest prices paid. 
Harry Ross. 64 W. Broadway, N. Y. 

MICROSCOPES 15 years- Buying-Selling 
- Exchanging - Repairing - Accessor

Ies - Resea.rch - In.dustrtal - Amateur. 
National Scientific Instrument Co.. 119 
Chambers Street . New York City 7. 

ASTRONOMICAL Telescopes, binoculars. 
camer as, microscopes; bought, sold. re

paired. Send lOc for llst of instruments 
desired. Rasmussen, Box 294, Amsterdam. 
N . Y. 

MAKE powerful. perfect telescopes, micro
scopes. telephoto cameras. Trl!ling Cost. 

Instructions IOc each instrument. B. Jamer, 
ManorvUie. N. Y. 

FOR Motors, Welders, Generators. O ther 
Electrical Items. Write LeJay Mig., 823 I 

LeJay Building, Minneapolis. Minn. 
FOR THE HO)m 

POPULAR Record Albums, Tommy Dorsey. 
HOT Water Tanks. Automatic Gas Heat

ers. Electr ic Cellar Drainers . Pumps. 
Namgre Moore Sales. Lincoln. Nebr. 

I-WIRE 6 volt Electric Fencer. $3.75. 
Write, Wholesale Fence. Hales Corners, 

Wisconsin. 
WIND Electric Motors Yourse!t. Write. 

Simplex, Box 260A, Pontiac, Mich. 

ENGINES , 1\IOlORS, .ETC. 

MOTOR Winders : Figure your three phase 
motor frames in five minutes with 

"Turns Per Coil" Tables. $5.00. R . Doyle. 
1620 Appleton, Long Beach 3, California. 

WINDING Data, 225 motors, single and 
three phase. 11.00. Motor Data, Box 7631, 

Kansas City 3. Mo. 

FARl\IS, OTHER REAl. ESTATE 

SEE the Highlands of Loulsian& where 
winter brings no Idle acres. Onolce cut

over land at low prices with terms. Send 
for descriptive book without obllration. 
Long-Bell Farm Land Corporation. 897 R. 
A. Long Bldg .• Kansas City, Mo. 

GOOD Farm Bargains. Washington, Min-
nesota, Montana, Idaho, Ore11on North 

Dakota. Dependable crops, favorable ell
mate. Write for li terature. lists describing 
typical farms. Specify which state. J . W. 
Haw, 120 Northern Pacific Ry., St. Paul. 
Minn. 

FARM Catalog Mailed Free. Hundreds of 
Bargains New York, Connecticut. New 

Jersey and 21 other states Maine to Flor
ida, west to Texas, California and Oregon. 
Strout Realty, 255-ZB 4th Ave .• New York 
10, New York. 

FARMS or Real Estate to sell? Adver tise 
your offer 1n this column for profitable 

results. Popular Science readers are buy
ers~ Write today for folder F. Popular 
Science Classl.fied Section, 353 Fourth Ave .. 
New York Clty. 

40 ACRES, nea r White River, unimproved : 
poultry land1 $190; $5 down. $5 monthly. 

Free llst ana Uterature. Hubba rd, 269 
Grossman Bldg., Kansas CU.y, Kans. 

P'LORIDA-Frontage on beautiful lake; 
fishing and boat;ing·bfruit and vegetable 

land; free booklet. ept. Y, Interstate 
Development Co.. Orlando, Florida, 

OBTAIN Free fertile South-American Farm 
Lands. Interesting descript ive folder. lOc. 

Valles, 395 Broadway, Suite 1210. New 
York 13. 

SS. ACRE lands. cheap homes, free stock 
range, tn the beautiful. healthful Ozarks. 

Pree Literature. Barnsley, Ozone, Ar-
kansas. • 
MINNESOTA, Wisconsin Lake fron tage S7 

acre! 2662-C Rutherford, Hollywood 28, 
Calif. 

Art.le Shaw. Eddie Duchln. Frankie Cl!rle. 
Dinah Shore. Victor Herbert, Cole PorterJ 
Theme Songs. choice $2.75. Yellow golu 
watch chain $1.20. Westinghouse Electric 
glass cotJeemaker $8.95. 17 Jewel water
proof watch 849.95. Meyer Hurwitz Co., 
East St. Louis. IU. 

GUARJ\NTEED Hair Trimmer 60c. Extra 
blades 5c. Watson Hauger. 224Ay Ridge, 

New Kensington. Pennsylvania. · 

FOR INVENTORS 

INVENTORS: Learn now-without obliga-
tion-how to prot-ect and sell/your Inven

tion. Write for free " Record o Invention " 
lorm and complete instructions lor making 
disclosure and e.stablishlng date of your in
vention. We also send our new free "PBt
ent Guide for the Inventor". containing 
complete information about patent proce
dure and how to sell inventions; giving il
lustrations o.r many successful Inventions; 
over 150 basic mechanical movements. We 
assure you prompt, confidential service. 
Delays may be dangerous. Write today for 
your free " Patent Guide" and "n.ecord 
of Invention" form. Clarence A. O'Brien 
& Harvey Jacobson. Registered Patent At
torneys, 42A-E Adams Building, Washing
ton, D. c. 

INVENTORS: New military and commercial 
inventions urge.ntlY needed by ma.nufac

turers. Write for particulars. Chart ered 
Institute. Dept. 3-A. Washington. D. c. 
INVENTORS! Have you a good patentable 

Idea? Write Mr. Metsler, 11 West 42nd, 
New York 

MANUFACTURERS Names - all lines. 
Price-list free. Tupper. 18-B Lyman. 

Beverly. Mass. 

CASH for practical Ideas and inventions. 
Mr. Ball. BB-9441 Pleasant, Chicago. 

FORl\IULAS, PLANS, ETC. 

AUTHENTIC Formulary 924 pages (Illus-
trated). 10,000 Money making formulas , 

recipes. Inst ruct ions. substitu tes. $2.00post
pald or C.O.D. (Foreign, $2.35). Catalog. 
Adams-Brown, Chestnut Hill 67, Mass. 

FORMULAs-AU kinds. Latest money-
makers; literature Free. KemlKal. Park 

Ridge. Ill. 

10,000 MONEY making formulas $1.50, 
catalogues 10c. Signs, Farmington, Mis 

souri. 

FLEXIBLE Moulds. Imitation Marble 
Granite. Details Free. Del Dykes. 5110 

KinghJll, St . Joseph, Mo. 

FORMULAS-Latest. best. Analys is. Lit
erature free. E. .Belfort, Engineering 

Building, Chlcago 6. 

FORTY Fast Seller Formulaes and catalog 
$1.00. Co-Op Service, Box 638, Chicago. 

48 luy War Savlnfls londs and Stamps regularly. 

... ,..... . • 

FUR FARMING 

CHIN-CHIN Giant Chinchillas. King of 
Rabbit-s. Most beautifUl fur. Small In

vestment. Large Profit. Free illustrated 
booklet. Willow Brook Farm. R.D. 16, Sel
Jersvme. Pa. 

HIGRGRADE SALESMEN 

ADVERTISING Book Matches-cash In On 
Poli tical Campaigns-sell Union Label 

matches. Cut for all businesses and political 
parties-Free powerhouse selling kit--low 
prices-protection guaranteed on repeat or
ders-cash commissions . Superior Mat-eh 
Co., Dept . P-5. 7530 Greenwood, Chicago. 

HOBBIES, COLLECTI ONS . 
UNUSED Match Book Covers. 100 all dJf

ferent $1.00. 35 Royal Flash Covers $1.00, 
Free lis t. Charles Edelman, 1311P East 84, 
Cleveland 3, Ohio. 

VIEW Card Collectors-For the best collec
tion get our selection. Write for de

tails. Scenic-Card Club, Box 46, Arlington, 
Virginia. 

GENUINE Arizona. Ruby and Desert Sap
phire. Send Quarter for both. Mineral 

Spee1mens Company. Box 2651. Phoenix. 
Arizona. 

JEWELRY Stones removed from rings, et-e .. 
100 assorted $2.00. Lowe's. Box 311, St. 

Louis 1. Missouri. 

MAKE money with Hobbies. Postal brinss 
detaUs. Co-operative, Seven Randolph 

P lace North West. Washington, D. C. 

STAMP and Hobby Magazine Free. Bar
rington Smlthco, Halfwaytree-20, Ja

maica. B. W. I. 

EXCHANGE Post Cards ... membership 
25c. Box 523-A, Rochester 2, N. Y. 

HOl\lE CR&FTSMEN 

28 LAWN Ornament patterns 25c. Other 
patterns: 15" -20" high; Dutch girl Dutch 

boy, pirate, bull terrier, Mexican glri, Mex
ican boy, dwarf, penguin, fiower girl, IOc 
each .i 3 for 25c. 25 novelty patterlll! 30c. 
All o2 fu ll size patterns $1.00 postpaid. 
Strother. Box 383-FM. Bellington, w. Va. 

CATALOG: Tools, Decal Transfers. Pat-
terns Novel ty Purniture, Lawn Orna

ments, Silhouettes. Lette.rs & Numerala. 
Other L ines . 500 ar ticles finely illustrated. 
Write Wo-Met Shop, Ashburn, Georgia. 

FLEXIBLE Moulds Easy To Make With 
Ron! Rub'r Compound. $1.50 Pound Post

paid, G uaranteed. Color-Patterns--Sol
d le.r, Sailor-Marine. 3 For 25c Postpaid. 
Princlotta, Box 5, WhJte Stone, N. Y. 
KNOCKDOWN furniture cedar chests-end-

tables- bookcases, e tc. Easily assembled. 
Illustrated catalog 50c coin. Woodcrafts. 
411 Madison, WHmlngton. Dela ware. 

345 ANTIQUE Firearms, Swords. RJfles . 
4,000 Bargains Coins. Indian Reltcs. Fos

sils. Antiques. New Catalog No. 9 with 
photographs 10c. Helke, Wenona, m. 
BUILD Streamlined plywood kitchen cabi-

nets. Plans 25c. Roger Underwood. 4617 
Johnson Avenue. Western Springs, Dllnols. 

ENLARGE Workshop draWings automatical
ly. Ellminatessquares, $2.00postpaid. De

tails dime. Pantographs, Munising, Mlch. 

ll"t"FORl\IA.TION 

CAN'T buy It? ( Anything) 10c tells where. 
P. 0. Box f'l7 , Keyport. New Jersey. 

Th'VENTIONS WANTED 

ALL Kinds: We have facllt ties and finances 
to make and sell your ideas, both me

chanical and chemicaL Send model , sam
ple details and wishes. General Sales & 
Supply Company. 110 East Main Street. 
Madison 3, Wisconsin. 

INVENTORS: Have you a sound, practical 
Invention for sale, patented or unpa.t

ented? If so , write Chartered Institute 
of American Inventors , Dept . 3-C. Wash
Ington. D. C. 

POPULAR SCIENCE 

Copyngh!ed matc:n<J 



PO'PIIl.AR SCIENCE OPPORTVNIT/ES 

WANTED-good poot-war tnven tlons, all · 
kinds. patented, unpatented. Booklet. 

references. free. Invention Reporter. JB-
11236 S. Fairfield. Chicago. 

• 
MANUFACTURER wants sensible mechao- 1 

lea l device or idea with quick sales pos- , 
sJbiUtier. tn low-priced field. Write Matt. 1 
1412-0 Great Northern Bldg., Chicago A. 

lNVENTIONS Promoted. Patented or Un-
patented. Wri te Adam Flsher Company. 

183-A Enright, St. Lottls. Mo. 

CASH !or Inventions-Patented. unpat
ented. Mr. Ba.ll. BC-9Hl Pleue.nt, Chi-

cago. 1 
• . 

INVENTORS! Have you good patenta ble j 
ideas? Writ e Mr. Metzleer. 11 West 42nd. : 

N. Y. 

JEWELRY 

LADIES' and men's Swiss reconditioned 
wrist watches. yellow and rose gold 

color $19.75, money order. " Alarm Clocks" 
urgently needed by war workers SOc each 
paid for repairable clocks. Rudolph's, 
Atchis on. Kansas. 

LEGAL D mECTORY 

MEXICAN Legal Matters reliably handled. 
A. Munoz. 240, Juarez. Mexico. 

:&IA.CHINERY FOR SALE 
----------------------------------- . 
CROSLEY Ironer for sale • . used only 8 

times. Write Francis Cleereman . Newald, 
Wisconsin. 

l\l&CIDNE.RY, TOOLS & SUPPl..IES 

MICROMETERS New 0-1" $5.95; 1-2" $7.95: 
2-3" $9.95; 3-4" $10.95, Reading in 

1/ 1000". Precision. Guaranteed. C.O.D. 
plus postage, Cash orders prepaid. Exam
me five days. If unsatisfactory return tor 
full refund. Wendler Co.. Dept, 13, Fre
mont, Oliio. 

FIBRE-Bakelite washers. s trips, small 
pieces laue assortment for insulation. 

Ideal !or e1ectrtcians. radio mechanics, 
hobby workshops. Over 1000 pieces. Satis
fact ion guaranteed. Special $1.98. Llmlted 
supply. Order now. Widran Distributors. 
MA·2l4 West Hubbard, Chicago, 

ATTACHMENT Grinds drilJs any twist in 
long, short and 59 degree angles. like 

factory guaranteed, $2.95 prepaid. Fac
tory~ 1512 West Slauson. Los Angeles 44, 
Callxorni.a. 

BUILD your tractor from second-hand 
automobiles! Convert your horse dra.wn 

farm equipment into tractor drawn equip
ment. Nolan's Garage, East Wareham, 
Mass. 

LAY in a. supply of Nuts. Bolts. Screws. 

1 
Washers , Rivets. et c. Over 5 lb. All 

sizes and shapes. Handiest Msortment 
over 1000 Items only $1.98. Gateway, 4846 I' 
Milwaukee. Chicago. . 

DIAL Indicators for sale. $8.50 0. 0 . D. 
Readings .001- .0005. Wri t e for free Uter

atUie. Amity Products, Box 241D, Waltham 
54. Massachusetts. 

STEEL beam trammels for draftsmen. en
gineers. mechanics. Circular Free. Clair 

Company, Box 92, Blythebourne Statton, 
Brooklyn, N. Y. 

NEW caliper , direct reading , ~SPeeds up de
fense work, cheap. Free illustra ted clr· 

oular. Factory, 811-H East 31st. Kansas 
City, Mo. 

G RIND Drllla Like F a ctory: Attachment 
for Bench Grinder. Cheap. Factory, 

811-A East 31, Kansas City, Mo. 

DRILL Grinding Attachn1ent $5.95. E. Z. 
Mfg., 327 Calitornla. Burbank. Califor

nia. 

ASSORTMENT new used hi.gb-speed tools. 
Box 493. Flint. Michigan. 

OPEN your garage door from dash board. 
Look under "Automobiles", 

~lAGIO TRICKS, PUZZLES, 
JOKEU NOVELTIES 

·------------------·-------------
500 TRICKS you can do! Douglas' famous 

Catalog of 500 Tricks. 128 pages. now 
only 10 cents. America's fa.o;;test service on i 
magic tor pocket, parlor. st age. pro!es- ·~ 
sional, amateur. Douglas' Magicland. D a l-
las . Texas . : 

QUAT~ITY Magic since 1907. Three new 
catalogs ready, twen t y-five cen ts e.ach. 

Book catal og and lists free. Thayers , Box 

1 
1785. Wllshire-La Brea S tation, Los An
geles 16. Call!. 

! 

HOLLYWOOD Special! Magicians button. 
catalog. ghost Illusion and free trick for 

25c. Magic House of Cha rles, Box 888S. 
Hollywood. Calif. 

WORLD'S largest p rofessional magic shop 
keeps you in touch with latest tricks. 

To receive mailings send 25c for 1943 cata
log. Holdens, P-220 W . 4.2nd St., New York. 

MAGICIANS'. Gamblers' secrets exposed. 
Cards. Dice, Punchboards, Slot Ma.ch!ne. 

Catalog lOc. Book Co. , Box 671, St. Loui s 
1. Mo. 

"WHO is Hitler?" A fast selling comic . 
card. Sample lOc. three for 25c. 25 for 

$1.00. Mail them to your friends. Haskell 
D . Boyer. Box 1486, Ft. \Vortll. T exas. 

" 102 MAGIC Tricks" only 15c at news-
stands . book .. stationery stores. By mall 

25c. Robbins Co.. Publishers. 152 West 
42nd. New York City. 

PUZZLES. Magic Tricks. Jokers' Novelties . 
Catalogues lOc, Sign s . Farmington. Mis

souri. 

TRICKS, Secrets. cards, punchboards, etc. j 
explained. Big illustrated circular tree • . 

1 
Mack, Box 1278-P, San Francisco. 

BE a Magician. Large professional mag!o I 
catalog of latest tricks . 25c. Ireland. 

F-109 North Dearbom. Chicago. 

MAGICIAN'S Headquarters. 216-page il
lust rat.ed catalog, 25c. Kalnter's, S-1311 

Walnut , Philadelphia 7. Pa. 

MA.NUl~"ACTURING 

PRECISION Ma.chining models prodttct ion 
small. lot i.ndustrial diamonds resetting. 

Specialty Machine Shop, 2821 Mitchell 
Street. Racine. Wis. 

MODELS. small lot manufacturing, met
als. pla.st ics, etc. Milburn. Burlington, 

Kentucky. 

~ULIT A.R Y INSIGNIA 
SILK embroidered Service Emblems ; Sam

ple and price list, 10c; Insignia Guide, 
lOc. Emblems made to order. HobbyguUd. 
35-X West 32nd, New York. 

~lTh"ERAI,S & PRECIOCS STOJ'Io'ES 

FASCINATING minerals. 25 different 
$1.25. Catalog 5c. Scott Lewis. 2500 

Beachwood Drive, Hollywood 28, Califor
nia. 

mSCE.LI.ANEOUS 

A THOUSAND Laughs-Unique Jackass 
Cigarette Dispenser. Hold.'! 10 cigarettes. 

Simply press donkey's head down. tall 
rises-presto-out slips cigarette. Satisfac
tion guaranteed. Shipped O.O.D. for 98c 
plus small money order fee or $1.00 with 
order. Sanimo Industries. Dept, PS-6. 
Spencer. Ind. 

MEDICAL Laboratory Technician.s tn great 
demand. We train you In your spare 

time, In your own home. You can practice 
while studying. Write for free catalogue. 
Imperial Tecbn.!cal Institute, Box 973-S. 
Austin 5, Texas. 

BARBER Shears· Superfine. 7'Az" forged 
steel. ldeal for home or professional use. 

SacrUicingi closeout price only $2 per pai r, 
C. 0. D . p us postage. Cash orders prepaid. 
Money back guarantee. Quantities limited! 
Wendler Co., Dept. 21, Fremont . Ohio. 

HOW about selling or exchanging that 
thing you b ave l aying around the house 

or in the attic? No matter what it IS or 
wbere you li ve send postal card with full 
description. Exchange Bureau, Box 363, 
Jamaica. L. I .• N. Y . 

GREAT Fun. Pin-ups , Photos , Labels, 
Views. Souvenirs Spare time o1fers-25c. 

Your letters mailed !rom N. Y, 15c. For
warding service. Fascinatin g deta ils free. 
Baller. 4.36 N . Y . Ave .. Brooklyn 25, N. Y. 
Write. Any Day. Any Year. - -
COLOR cartoon sketch made from your 

photograph, and suitable for framing. 
S tate Hobby or Sport . Photograph re
turned unha rmed. Send photogra ph and 
Sl.OO to Art Associates. Box 924. Portland. 
Maine . --------------·------·------
ARTHRITIS, Rheumatic Miseries relieved 

wi th presclibed Extol, Prepared by Phar
macist. Used successfully fifteen years. In
formation. testimonials. Extol Company, 
Elkhorn. Wlscon :;in. 

LIKE Hors e R acing? . . . Horse & Jockey 
Magazine is Tops with Turf Fans Every

where. At a ll Tm·f Newsstands. Sample 
Copy, previous i ~sue. Free. Box Ten. Van 
Nuy;;, Calif. 

ENLARGERs-Build your own, Kit of 
parts, $6.00. Free pa r ticulars . Crescent 

Engineering, Box 251-0 , SOuth Pas adena. 
California. 

ELECTRIO paint or garden sprayer. Ea.slly 
coovertt..>d !rom cheap auto alr born. 

Complete illustra ted plans 35c. Kaytor 
Lab's, Lynwood, California. 

500 % PROl'' IT selling paper advocating 
debt free U. S. A. sample 3-1%c stamps. 

F. E. A . • 119 W, Fifth, Topeka, Kansas . 

TWIN-CYLINDER Air Compressors $13.'75. 
Motors- Varlous sizes. Hoffmann, 2740 

Coy, Cincinnati 19, Ohio. 

YOUR picture painted, water colors $2 .• 
oils $3. from photo. Photo retun1ed. Paul 

Fortner. Montezuma., Indiana.. 
~~~--------~---------------
B COMPLEX caps ules-100 for $1.25. Ask 

for '>rices on oU1er vitam.ins. ·A. Lake. 
2309 Holland Ave .. Bronx 10, New York. -
MAGAZINES, circulars. opportunities. 

Dime, Edward Lau. Box 1258, Honolulu 
7. Hawaii. 
100 PATRIOTIC S t!clters assorted lOc! 

Norwood-E. 1432A Nortil 15th, MUwau
kee-5. 
-~~------ ----------------
WORLDS Smallest B ible. Postage StaJnp 

Size 15c. Peck, 301B Eldred. Battle 
Creek 21. Michigan. 

FREE literature how to locate buried 
treasure and minerals. Fis,ller Labora

tory, Palo Alto, Calli. 

SEEK Buried Treasul'e. Methods, mys
teries. devices explained. Circulars tree. 

Century Press, Box 151D, Olen Ellyn, Dl. 

SELL by mall. "Progressive Mall Trade" 
tells how. Sample copy lOc. Roy Hanke, 

21 Mariner St .. Buffalo 1. N. Y. 

UNPAINTED Wall Plaques 21,2c up, Write 
Oman. 642 Broadway , St. Paul l . Minne

sota. 

RECEIVE malls. magazines, samples. Your 
nam& in numerous ma1ling lists lOC. 

Howard, 396 Broadway , New York. 

PLANT Bansei Edible Soy Beans-250 25c. 
Green Valley Gardens, 126 North Main, 

Tulsa. 3, Oklahoma. 

345 ANTIQUE 1lrearms, rl.ftes. cartridges, 
shotguns. relics, mineraw,. fossils. Cata

log lOc. Heike, Wenona. .111. 

TELL fortunes! Only 25c. Personality 
Expert, 9063 179th. Jamaica. New York. 

PREE Big Mall. JFS, 1229 West First. 
Dayton 7. Ohio. 

1\tODELS & MODEL SUPPLIES 

SHIP Model Blueprlnt's-B.a ttleship-Wash-
ington $1.00, Cruiser Chicago $1.00. Cor

vette $1.00. Victory Ship $1.00. Oasey•s 
Ship Models, Box 85, 30 W. Washington, 
Chicago, Illinois. 

Buy War Serv in g s Bo n d s a nd Stomps regulcrrly. 49 

Copyrighted material 
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SCIENCE O~t:'O'RTVNITIES 
TRAIN Fans! If you build your own switch-

es and accessories, this device is Indis
pensable. Compact, powerful, double-act 
ing Solenoid Machine, 8-15 V, compounded 
leveuge provides movement range ~2" to 
%". Adjustable friction lock . With ratchet 
device will operate turntable or bridge. 
Complete with wiring and keyboard type 
cont rols, $10.00 pair. Postpaid cash with 
order, or send Sl.OO balan ce COD. Cole
Built Products, 7075 Station G , Los 
Angeles 37. 

SHIP model kits and fit tlngs. Complete 
line Fisher modl'l yacht equipment . All 

Boucher , Fish er. Marine Model and Ideal 
Kits, fittings r..nd blueprints at s tandard 
prices . Most comnle te stock In New Eng
land. J ame• Blllis & Co., I nc .. 220 S tate 
St., Boston. MnsF. 

MOST complete Illustrated Catalog-"0 -
HO 00" Model Railroad Parts ever 

publlsh~d. Send 5c for mailing. Selly. 1377 
Gates Ave .. Dept , 805, Brooklyn, N. Y. 

PLANES, Boats, Hundreds of Hobby Items, 
catalog 6c. America's H obby Center. 

Dept. S54, 40 E. 21st St., New York 10, 
New York. 

SHIP Model and yacht supplies. complete 
large 64 page Catalogue, 20c. Wm. Wild, 

510 E. 11 th St .. New York Ci tY. 

1\IONEY 1\lA.KlNG OPPORTUl\"'TIES 

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. e tc .. a ll phases 
covered. Free !itera lure. Christy Supply. 
Dept. 1439, 2835 N. Central Ave., Chicago. 

YOUR Money Making Opportunities are 
wanted by O\'er 700.000 Popular Science 

readers! Ad\'ertise h ere for real results! 
For full Information. write today for fold
er M. Classified S ection, 11 th floor. 353 
Fourth Ave .. New York. N. Y . 

IF you want to trade or sell anything (re-
gardless of whaL li Is) send 20c coin for 

" Swappers Guide' '. I t lists hundreds of 
Swap-Buy-Bell Opportunities all O\'er 
America. Swappers Guide, 610 St. Joe, 
Evansv1lle, Indiana 

LEARN Metascience. Remarkable drugless 
healing. No manipulation. No apparatus. 

Unbelievable simplicity and r esults. Inex
pensive correspondence course. Write Meta
science, De Land. Florida. 

A $100-a-month hobby at home! No solicit-mg. no meetm g people. Easy enjoyable 
pastime. Details, 25c. Quarter returned if 
not satisfied with hobby, Laura Dickson. 
Anderson. s. C. 

FARMERS, gardeners : P lan t. han·est by 
Moon signs. Big 1 eturns. Planting guide 

with perpetusl date indica tor. Prepaid 
$1.00. R ural Service, 1663 Gummer Ave., 
Dayton 3. Ohio. -----------------------MONEYMAKING Ideas galore. Mallorder, 

homework, business opportunities. agents 
propos itions, swaps, bargains, etc. Bfg mail 
10c. Val-U, Box 230-P, Burbank, Cali
fomia. 

START a home business in spare t ime. Make 
extra money. Experience not essential. 

Literature free. Lambert Press, Dept. BB-
453, Hot Springs , Arkansas. 

SELL Clean House Roach Traps to Restau-
rants. Hotels. etc. Catches every variety. 

Send $1.00 for sample t raps. Roach Trap 
Co.. 1932 Midland. Fort Smith, Arkansas. 

GET Big assorted mail, moneymaking 
p lansl.sopportunlties. catalogs, magazines. 

Name 1 ted lOc. Sample sent immediately, 
General Service, 28-10-D, Hunt. Idaho. 

MAKE color fu l plastic jewelry for gifts. 
resale. Circular free. Beginner's outfit, 

$1 ( refundable). S. Hughes, 218 Sidell, 
Danvllle, Illinois. 

DETECTIVES Earn Big Money. Experience 
unnecessary. Particulars free. Wagoner, 

P-125 West 86th . N. Y .. N. Y . 

SELL By Mail Professionally, what, where. 
how. Giunta, 78-45 81st, Glendale, New 

York. 

OPPORTUNITIES G alore, giant mails l Oc. 
sample mall1ng free. Harvey Teeple 

(PSl. Decatur, Ind. 

CATALOG. 300 money making p lans and 
books. One Dime. Co-Op Service, Box 

638. Chicago. 

MONEY Ma king opportunities, Leading 
mail order magazine lOc, Signs, Farm

Ington. Missouri. 

SCHEMES. Opportunities. magazi ne . lOc. 
Name in directory. lOc. Richmond Pub. 

Co .. Box 21-S. Station A, Los Angeles. 

" MAKE Money With Hobbles" $1.00 Post
paid. Literature free. Peck. 301C Eldred, 

Battle Creek 21. Michigan. 

$25 DAILY Can Be made-Honest. Legal. 
Complete Layout SOc. Lucas. 70 Joseph

ine. Detroit 2. Michigan. 

A DRIVING force to your personal success. 
Unusual Idea! Deta!ls. Taylor Company. 

590 G ro,·e Place. Pontiac 8. Michigan. 

PROFIT ABLE Homework, Sample and De
tails lOc. Woodcraft. 1320 Lindsay 

Gainesville. Texas. ' 

MAKE money now for that much needed 
vacation. Complete plan SOc. Charles 

Smith. Paradise. Pa. --------
PROFITABLE Opportunl t les-8tamps-

Magazines,-3c stamp. Varvel, 24•2 West 
Third <South), Salt Lake City 1, Utah. 

T RADERS' Club members earn big money 
because??? Anderson, Vineburg, Calif. 

BIG profit~. nationally advertised p roduct. 
Information Free. Lumco--Kimball, Neb. 

CONTEST Books, List Free. Pederson, 
1609-A East 5th. Duluth-5, Minn. 

$50 GROWS to $200 etc. Write Financial, ' 
4550 Malden. Chicago 40. Illinois. 

SELL Books and Courses by mail in your 
spare time. Siddall. Atascade.ro, Calif. 

1\IONt:liENTS 

MONUMENTs-Direct Low Prices, Freight 
paid. Guaranteed. Free Catalog and 

samples. Wri te Granite- Marble Factory, 
A49, Oneco. Florida. 

:\lOTION PICTl:RE & SOUND 
EQl.:lP)IENT 

DEALE~.S! Want. more business? Advertise 
your films or equipment in this column. 

Read by enthusiastic photography-minded 
Popular Science readers - 748,593 every 
month! Write for folderS today, Popular 
Science Classified, 353 Fourth Ave .. New 
York CitY. 

GORGEOUS Glrls-"Lorelei" and " Sarong 
Girls' •, two breathtaking films, 8mm-

50 ft . $2.00; 16mm- 100 ft. $4.00 each. 
Travel. Comedy and Glamor Films. Lists 
for 3c stamp. Audet. Box 6520-A, PhHa
delphia. P rnna. 

KODACHROME, fresh stock ! Daylight or 
Type A ! 25-ft. rolls double 8mm, $3.80 

each; 100-ft . rolls 16mm. $8.90; postpaid, . 
cash with order! Will ship c.o.d.! (Limit 1 
six rolls per customer.) Standard Sales. , 
Box 154, K ansas City 10, Missouri. 

BEAUTY Brevities. newest 1944 pretty girl 
movie. 8mm. 50 ft .. $2.00. 16mm, 100 ft .• 

$4.00. Prepaid, USA. Complete lists plus ' 
glamour sample. dime. Jen kins, 392-A, El
mira. New York. 

UNIQUE Subjects latest h it! " Beauty Bre-
\' ities" 8mm ~0 ft. $2.00-16mm 100 ft. 

S4.00 post paid. Complete film catalog with 
generous sample dime. Trans-American 
Sales . Morristown. New Jersey, 

FREE Illustrated 1944 8-16 Home Movie 
Film and Accessories Catalog, also Big 

List of Silent Rental Films, Low Rates. 
Essco F ilm Products, 3827 Archer Avenue, 
Chicago 32. Illinois. 

' GUARANTEED Fresh movie film! Three . 
spools double Smm $3.45! Six spools Unl- · 

vex $2.90! Dallte loading! (Limit six each I 
type. ) Wlfl ship c.o.d. Catalog. Eso-S, 3945 ! 
Central , Kansas City 2, Missouri. 

50 Buy War Savings Bonds and Stamps regularly, 

BETTERPIX outdoor sa!ety film, 100 feet 
16mm, $2.50. 25 feet double 8mm. $1.25. 

Free Developing. Finished subjects sold, 
Exchanged. Sound Library . Better Films 
742 New Lots, Brooklyn 7. N. Y. 

SEND stamf. for 16mm, 8mm catalogue. 
16mm Bel , Howell Auditorium proJector 

S440.00 Sterling's, 679 Northampton 
Easton. Pennsylvania. 

MOVIE Camera Film 100' 16mrn $1.90. 25' 
double 8mm $1.25. Machine developing 

Included. Ambassador. 479-A Quincy Street, 
BrooklYn. N. Y . 

100' 16mm. USED sound film, $1.00 post
Paid. List of complete subjects upon re

Quest. Blackhawk Films. Dept, PS7. Daven
port. Iowa. 

8MM-16MM SILENT-sound films. Complete 
rental library, All latest subjects. F ree 

catalogue, (sample film lOc). Garden Films, 
317 West 50th. New York, 19. 

MAMMOTH 8-16mm Catalogs, Eargro
grams. Samples. Discount Coupon--JOe. 

Bargain Fllms. 719 East 6lst Street Los 
Angeles 1. California. ' 

8mm-16mm HOME Movies exchanged
bought--sold, Bargains always. Multt

prlses, 171 Euclid, Bridgeport 4, Conn. 

LEARN Movie Projection~-. Management. 
Free catalog. G ive a ge. Tneatre School, 

Elmira. N. Y. 

NEW 8mm 16mm Projectors. Order Now. 
Huny, Dayton Film Rental, 2227 Hep

burn, Dayton, Ohio. 

WE Pay Liberal P r ices for Movie Pro
jectors. Cameras. etc. Goodwill Company, 

Jackson. Tennessee. 

35mm S OUND features, shorts, news. rent, 
sale or exchange. United Film Exchange, 

Norman Ave., Avon Lake. Ohio. 

NEW Model 40B Victor 16mm sound pro
jector . 12 Inch speaker, 425.00. Anchor, 

21, Ithaca. New York. 

WANT 8mm outfit. Also'35mm s t1ll camera. 
Will pay cash or trade Guns and relics. 

Helke. Wenona. Ill. 

SALE--rent- exchange-8-16mm movies. 
Send stamp for catalogue. BaUey Films, 

Box 2528, Hollywood 28. California. --
35MM S OUND features! Shorts ! Technl

color samples lOc. Demsey, 1613 Stewart , 
Youngstown. Ohio. 

I BUY-swap-Rent-Sell Smm, 16mm 
movie films . Ha rvey Iris, Box 539, 

Brockton. Mass. 

SCREEN Up Glrls 8mm 35 ft. 1.00. 16mm 
50 ft. 2.00. Glamour lists, sample dime, 

Griffin 21. I thaca. N. Y . 

BARGAINS 16mm. 35mm, projectors, cam
eras. films . Avond , 747 6th Ave . . New 

York. 

8MM-16MM SOUND, silent films for sale. 
Rental Services. Oakville, Conn. 

BUY. Sell 35mm sound p:·ojectors. films. 
B uonomo, Box 2, Secaucus, New J ersey. 

16mm-35mm SILENT Movies. sell, buy, 
trade. AM-Tra d, 723 7th Ave., New York. 

MOVIE P rojectors-Bought and sold. 
United. 2309-M Lawrence, Toledo, Ohio. 

!\IOTORCYCLES, BICYCLES & 
SUPPLIES 

FLOYD Clymer's Hlsto:-ical Motor Scrap-
book ! Just out. 14P p:1ges, photographs, 

specifications. de~~r:...,uons 250 early motor
cycles, automobiles. including Pierce " 4". 
Merkel, Pope, Yale, Thoma.s, Harley, In
dian. Marsh . Read.lng, Thor. Steam motor
cycle. Ace . Cleveland, Dayton! Minnea polis . 
front wheel driven motorcyc es and scoot
ers British. German. French, Swedish 
ma kes. Auto section includes Chevrolet 
V -8. Friction driven P lymouth. Ford "2" 
and "6". revolving engine car. steamers . 
electrics. Brush. Pope Maxwell. S tude
baker electric. sears, Knox. Maytag, Hup
moblle. Orient. Rambler. others . Interest
Ing- Educational-Humorous ancient motor
Ing history, $1.50 postpaid. Clymer. 2125 
w . P ico. Los Angeles 6. Calif. 

POPULAR SCI ENCE 
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SCIENCE OPPO'RTVNIT/ES 
BOOKS! " Modern Motorcycle Mechanics 

a nd Speed Tun ing'·, 4.35 pages mainte, 
nance Harley, Indian. Villiers, all British 
motorcycles $2.50; with drawings, speci
fications , illustrations U. S . Army Jeep, 
German BMW War Motorcycles $3 .00; 
" Motorcyclist's Workshop" $1.50; " Two 
Stroke Motorcycles" $1.50; " Motorcycles
How Manage Them" $1.50; "Speed-How 
to Obtain It" $1.50 ; "Historical Motor
cycling Facts" $1.00; "Automobile Raclng" 
SL10; Motorcycle instruction manual 
''Question-Answers" $1.10. All Post paid. 
Clymer. 2125 W . Pico, Los Angeles 6. Cali
fornia. 

NEW Book Just Out! Brit ish Motorcycle 
Manual. 72 large pages comple te au

thentic factory servicing information Brit 
ish war and ciVilia n motorcycles. 140 il: 
lust ra tlons. dtagrams1 dra.wings, engines. 
transmissions. Enfiela, Norton, Triumph, 
B SA. Matchless, Ariel, Velocette. Burman, 
Lucas ignition. B .T.H. Magneto, Miller 
lighting sets, Hydraulic ! orks. Wonderful 
bOok British owners . Interesting, educa
tional any Motorcyclist. $1.50 postpaid. 
Clymer, 2125 W. Pico, Los Angeles 6, Calif. 

ATTENTION Motorcycle Owners! 1944 
Publication Covering trouble saving t ips 

on Indian and Harley David.son motor
cycles. Full line of New and used Indian 
Parts. Large supply Harley Davidson Parts 
New and Used. Price 25c a copy, Copy price 
refunded on first order of $2.00 or more. 
Preston Motors' Inc., Kendallville, I.ndiana. 

ENGLISH Maga.z1ne "Motorcycling" pub-
lished weeklY. Interesting specifications , 

illust rations, description British mot-Or
cycles. Racing, past and future models dis
cussed. $10. yearly, six months $5.50. 
Sample copy postpaid 50 cents. Clymer, 
2125 W. Pico, Los Angeles 6, Calif. 

"MODERN Motorcycle Mechanics", 4.36 
pages, 200 Illustrations. Extensively cov

ers-operating maintenance. complete re
conditioning, American and British motor
cycles. Invaluable to motorcycle riders or 
mechanics. $2.50 postpaid. Nicholson 
Brothers, Saskatoon. Canada. 

BOOK " Speed- How to Obtain It". 160 
pages, illustrated, Inst ructions, cams, 

balance, timing, valves. pistons, racing 
technique. World 's greatest speed tuning 
book. $1.50 postpaid. Clymer, 2125 W. 
Pico, Los Angeles 6, California . 

.. 
"MOTORCYCLEs-How to Manage Them" 

260 pages, 175 illustrations, draWings. 
Read it, become a better Motorcyclist. Ex
pertly written. $1.50 postpaid. Clymer, 
2125 W. Pico, Los Angeles 6, Califomia . 

PLANS, scale drawings, specifications. il-
lustra tions for building att ractive Motor 

Scooter complete $2.00; plans electrically 
driven bicycle $1.50 Postpaid. Clymer, 2125 
W. Plco, Los Angeles 6, Calif. 

100 MILES gallon! Motor-Scooters, Motor-
cycles . Whizzer bicycle engines, midget 

automobiles, gasoline engines. No priority 
necessary. Catalog lOc. Clymer, 2125 W. 
Pico, Los Angeles 6, California .. 

PLANS. One scooter and three Motorbike 
plans. SOc. Including parts price Hs t. Va

riety Enterprise Co. Box 5, Station A, 
Evansville, Ind. 

MIDGET Racer $65. crated. Scooters: 
parts; un.rationed tires cheap; Motors 

$5 up. Send 25c for Bargain catalogue. Mid
get Motors Directory, Athens, Ohio, 

MOTORIZED Vehicle Built Scooters. Trail-
ers. Midget Diesels. Large Manual $1.00. 

Illustrated circular dime. Craftsmann 
Books. Box 1153-PS, Milwaukee, Wiscons in. 

MOTORS rebuilt. Large parts stock . Used 
motorcycle catalog 15c. Indian Motor

cycle Sales. Kansas City 1, Missouri. 

PISTONS Parts Accessories Chain all Mo
torcycles. McCann's, 2104 Texas S treet, 

El Paso, Texas. 

20, 24. 26 x 2.125 TIRES $2.50, Tubes $1.60 
postpaid. Pulver's Sporting Goods. Hud

son. N. Y. 

BOYS, Repair your own bike. " Bicycle 
Repair Manua l" . 65c. R . G . Klauser. 

ShelbyvUle, Illinois. 

BUlLD a Velocar (Pedal Car) di me for il
lustrated literature. Velocar R egd., 1643 

Bourbonniere, Montreal. Canada. 
~---

MOTORCYCLE Parts New And O's ed. List 
10c. Ballak, 811 N. 9th , St. Louis l, Mo. 

~llJSIC, 1\IUSICAL INSTR UMENTS 

LEARN Popular Piano! Play hit soniS in 
boogie-swing style. Pianists, send dime 

for sample arrangement. Home-study fold
er !ree. Chr istensen S tudios. 766 Kimball 
Hall, Ch icago 4. Ill. 

PIANISTS. ( a lso organists) Greatly im-
prove Technic, Sightreading, Accuracy, 

Memorizing. Playing thru Men tal-Museu
Jar Coord.ination. Quick results. Broadwell 
Studios, Dept. 94E, Covina, CalUomia. 

STRINGED instrument students : Memo-
rize finger positions easily with our im

p roved fingerboard charts. Price soc. Post
paid. Mention type instrument. Engineered 
P roducts, 534--SOth St .. Sandusky. Ohio. 

NEW and recondi tioned "Clarinets" Cor-
nets" "Trumpets'' " Trombones" "Saxa

phones" "Flutes·' "Piccolos" "Guitars" 
"Mandolins" " Accordions" Etc. Bargain 
list 10c. Rudolph' s, Atchison, Kansas. 

SONGWRITERS: Write for Free Instruc-
tive Booklet Outlining Opportunities . 

United Music Corporation, Dept . 31, 
Salem, Indiana. 

WANTED! Lyrics, melodies for songs. We 
arr_ang~ pu!>Ush, sell. Superior S ong 

S t UdlOS, .l:"assalC, N 0 J. . 

OLD GOI .. D , WATCHES, P UECIOUS 
STONES 

GOLD $35.00 Ounce-Mail old gold teeth, 
jewelry , rings watches-receive ca.sh by 

return mall. Satisfaction guaran teed . Free 
information. Writesel Enterprises, PS- 2555 
Cleveland, Columbus 3, Ohio. 

WANTED-United S tates & F or eign stamp 
collections, accumulations, duplicates, 

e tc. H ighest cash prices paid, Fort Orange 
S ta mpco. Albany, New York. 

PATENT ATTORNEYS 

WHO Buys Inventions? Manufacturers ev-
erywhere ha-ve wri tten us seeking new 

patented inventions. Present defense pro
gram offers splendid opportunity to in
ventors with meritorious ideas . As Regis
tered Patent At torneys in Washington we 
have served hundreds of Inventors-for !ull 
information on how to prot.ect your Inven 
tion wri t e for F ree book, "How to Protect, 
Finance & Sell Your Invention." Also Free 
special form " Inven tion Record" upon 
which to sketch and descri be your Inven
tion. No obligation. McMorrow & Berman. 
Registered Patent Attorneys , 14.34 Albee 
Build ing, Washington, D . c. 
INVENTORS: Learn now-without obliga-

tion- bow to protect and sell your in
vention- and Free Book " Patent Guide for 
the Inven tor", containing complete infor
mation a bout patent procedure and selling 
inventions. Delay m ay be costly. For 
prompt, confidential service-wri te to-
Clarence A. O 'Brien & Harvey Jacobson, 1! 
Registered Patent Attorneys, 42B-E Adams 
Building, Washington, D. c . · 
PATENTS Secured. Two valuable booklets. 

" Patent Protection" and "When and 
How to Sell an Invention" , together with 
valuable " Evidence of In vention" form 
sent free. Write Immediately to experienced 
patent coun selors . VIctor J . Evans & Co .. 
841-E Merlin Bldg. , Washington 6. D. C. 

INVENTORS: Before disclosing your in-
vention to anyone send for r'orm "Evi

dence of Conception"; "Schedu le of Gov
ernment and Attorney's Fees" and instruc

' tions. Sent free. Lan caster, Allwine & 
R ommel, 413 Bowen Building, Washin ' 
ton, D. C. 

INVENTORS : Send for free copy my 72-
page book on patents. Reasonable terms. 

Prompt action . Confidential, personal serv
ice. L . F . Randolph, Dept. 340- A. Wash-
ington. D. C. · 

"PATENT-Particulars" and Blanks, free, 
a irmailed. Sterling Buck, P - Hotel Plaza, 

Washington 17. D. C. 

f'RO'I'ECr your Invention through medium 
of my exper t personal ser vice , Prelimi 

nary info.rmation without obligation. Hor
a ce L. Beall, 902 F Street , N. W. 4, Wash-
ington . D. C. --- ----- --------
PATENT8--Trade marks. Preliminary ad-

Vice. book and disclosu re form free. Per
s ona l service. Irving L. McCathra.n . 316 
McLachlan Bldg ., Washington 1, D. C. 
Registered f'a ten t Attorney . 

" I NVENTOR'S GUIDE" free, containing 
100 mechanical movements, information 

about patenting. selling inventions . Frank 
B. Ledermann, 154 Nassau St .• New York. 

C. A. Snow & Co.. S-427 Snow Bldg., 
Washington 1. D . C. R egistered Patent 

Attorneys. Established 1875. Literature 
m ailed on request. 

PATENT'S 

INVENTORS - Foresighted manufacturers 
already planning post-war sale of new 

non-millta.ry products. If you have a o.lse
ful invention, patented or un patented, 
write Chartered Institute of America n In
ventors, Dept. 3-B . Washington, D. C. 

• PATENTS FOR SAI.E 

NEW P a per Container. Jos. S tevens, R-2, 
Valley City, North Dakota. 

PERSONAL 

ARE You Seeking Abundance? Dynamio 
Power ? These are yours when you re

lease the achievement which sleeps In your 
mind. Infin ite Inspiration awaits you, open
ing hundreds of new avenues of accom
plishment. Personal analysis, $1.00. Wri te, 
stating maJor ambition and present posi
tion. Free information. Hurnanic's Founda
tion, Da.venpor t. Iowa . 

10 DAZZLING Hollywood "Pin-Up" Beau-
ties; "special award' ' exclus1ve pictures 

8 x 10 (color cover, tWO· .•ne) . Grable! 
Turner ! Sheridan l e tc. 1:-'rt:e with each 
order 10 pocket size picture cards of ad
dit-ional Hollywood beauties. All 20 for 
$1.00 (no C.O .D's) Hollywood Parade. Box 
5S 7833, Del Valle Sta .. Los Angeles. 

PSORIASIS Sufferers : P !xacol has brought 
relief when everything else failed. Use 

only as directed. Apply externally, dries 
quickly, convenient. Try regular S1 bottle 
without Investing a cent ! Write: Pixacol 
Lab .. Box 1298. Cleveiand 3. Ohio. 

THE New Era of Postwar Science and Pros-
peri ty a pproa.ches. Get in line for wealth, 

secu1·ity. and happiness ! Amazing details 
f rt.>e. Lorentzian Institute. 453 N. Third St., 
San Jose, California. 

PERSONAL Problems!! Are you unhappy, 
discouraged. confused!! Let me help 

you!! Write · 'The House on the Hill'' 138 
Depew Street, Peeks kill, N . Y, Enclose $1 
for helpful, confidential advice. 

MAKE French Wine. Dutch beer, or 
whiskey. Formulas Sl.OO each. HendriX 

Studio. 411 Madison, W!hnington, Dela
ware. 

" SUCCESSFUL Home Treatments tor 
Troubled Feet ." Quick res ults . Sl.OO 

postpaid. Larson. Box 4604, San Francisco 
l, Calif. 

PSORIASis-Dry Eczema! R ush name for 
amazing facts, special No Risk Offer. 

Carter Howell Laboratory, 457 Schenecta
dy Avenue. Dept. M-3, B rooklyn, N. Y. 

HYPNOTISM. Complete 20 Method Course. 
25c. Western Institute Hyp notism. 

D-1619, Palatine, Ill. 

LEARN Ventriloquism. 3c stamp brings. 
particulars . Smith. Dep t . 211, 801 Bige

low. Peoria. Illinois. 

STOP Smoking with Applied Psychology. 
Free Information. Blain Melton. Route 5, 

Box 286, DanvUie, Virginia. 

PIN-UPS. Todays Biggest Bargain Assort
ment $1.00. James Reed. PS-32, Hollls 

7, N.Y. 

HAIR !-'ailing? Dandruff? Write Tricholo
gis t . 139 Lewis Street , Phlillpsburg. New 

Jersey. 

• 
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POPUlAR SCIENCE OPPO'R T«NITIE8 
WOULD you like your eyesight improved 

and discard glasses? Send $1.00 for full 
instructions. L. F. Neer. Lake Wor t h. Fla. 

ROMANCE Magazine. Photos . Descriptions 
Free. Excel, 2149PS Jackson. Chicago 12, 

nunols 

PENMANSHIP Corrector:-Corrects pen
manship--few hours . Write, Ozment, St. 

LoUis 6, Missouri. 

PICTURE Post Cards produced from your 
photograph. For Hotels . Camps, Resorts. 

415iC Fifth Street , Philadelphia 40. 

PRETTY girl photos. Large selection. $1.00. 
Judy Sellers. Box 123, Terre Haute. I nd. 

MARRIAGE certificate. two colors. dollar. 
Caswell Associates . R. 2, Al toona. Penna. 

SUCCESS.FUL treatment of foot itch $1. 
Shop. Box 921, Hammond, La. 

BUY ·Vitamins d irect. Save. Postcard. Ma
toska Products. White Bear Lake. Minn. 

PHOTO FINISHI~G 

IMMEDIATE Service I Pictures returned 
same day order received. SmashJng Low 

Pre-War Prices! Sixteen gua ranteed Deck
led-Edge Velox prints from roll. 25c. Or 
one colored or two plain enlargements Free 
with 8 Deckled-Edge prints. 25c. 16 rep·rin ts 
f rom negatives 25c. Candid Roll developed, 
Mag.ic-Eye timed.

1 
Vaporated and enlarged 

to 3 x 4 on Decked-Edge Velox Paper-36 
exp. 35mm $1.00; 18 exp. 60c; 16 exp. No 
127 SOc; 8 exp. Banta m. 25c. Reprin ts 3 x 4, 
Jc each. We have new. perfect 35mm film. 
Low prices. Free Mailers, details on re
quest . American Studios , Dept . PS-2, Ln.
Crosse. Wis. 
BEAUTIFUL 4 x 6 pictures 3 ',2c each, from 

116 and 120 negatives. 3 ~~ x 4\2 !rom all 
other sizes. All work guaranteed. Over
night service. R<'ll developed and 8 pic
tures JOe. Roll t2 pictures 45c. Roll 16 
pictures 60c. Enlargements on double 
weight portrait paper 5 x 7-30c. 8 x lo-
50c. Copies made from any picture 75c . .Pa
cific Photo Service, Box 666. San Fran
cisco, Calif. 

35-mm. ARGUS, Leica, etc . (except "Mer-
cury" ) 36 exposure rolls, fine grain de

veloped (Eastman DK-20) and bea utifully 
enlarged to J"x4H glossy prints. 90c. C!lr
tridge reloaded, 35c. 18 exposure rolls, fiSc , 
reload 20c. 24-hour service. Satisfact ion 
guar anteed Free mailing bags , sample 
print. Technitl.nish Laboratory, 38-42 Scio 
St., Rochester 4, N. Y. 

BIGGEST $1.00 value in 35MM finishin~ 
today, 36 exposures, fine grain 3%x4h 

enlargements: deckled, embossed margin 
and date. Eighteen expos ures 75c; s ixteen 
exposure splits 55c. Free mailers. 8 exposure 
rolls in beautiful, deckled contact fini.sh 
wt th embossed wide ma rgin , 25c. Mallbag 
Film Service, Box 5440A, Chicago 80. 

NO Delay! Pictures Ret urned Immediately. 
Eight exposure rolls developed wi th two 

prints each or one Enlargement each neg
ative-only 25c coin. Specia l! CoupOn on 
Beautifu l 8X10 Enlargement given each 25c 
order. Details and Film Mailers Free on 
Request . Moen Photo Service, 200 Moen 
Bldg., LaCrosse, Wisconsin . 

OIL coloring photographs a fascinat ing 
hobby or profitable business. Learn a t 

home. Easy simplified me thod. Previous 
experience unnecessary. Send for free in
formation and requirements. Nat ional Art 
S chool, 1315 Michiga n, Dept. 1721. Chi 
cago. 

ROLL developed "Super-Tan" t rea ted for 
better and more brilliant prin ts and 

longer lasting negatives and 2 sets fadeless 
Velox prints only 25c. 35nun roll developed 
and enlarged $1.00. 10 reprin ts 25c . 25 re
prints 50c. 100 repiints $1.50. Artshop, 
PS100. Sweet water. T exas. 

ROLL Developed and 8 beautiful enlarge-
ments 2 to 6 t imes la rger. Deckled Edge 

- High Gloss. Any 8 exposure r oll 25c 
coin. 12 ex. 35c- 16 ex. 50o-36 ex. $1.00. 
Reprint Enla rgements Jc each . Alden 
Photos, 94-4 Astor Station, Boston, Mass . 

BETTER. cheaper Pbo tos tamps made from 
your sna pshots , $1.50 per 100. Grah a ut, 

Olive View 2. California 

-
YOUR 6-8 Exposure Roll Developed and 

Two pri.nts each good negative 30c; Or 
enlarged to about Post Ca rd s ize 8 Expo
llUres 2Sc, 12 Exposures 40c; 16 ExpastLres 
50c. Rapid Foto Service, G.P.O. Box 413, 
New York 1. N.Y. 

PHOTO Stationary, personalized w:ith your 
picture and name on 35· sheets good bond 

writing paper and 35 second sheets- all 
70 sheets $1.00 postpaid-send any clear 
snapshot , safe return guaran teed-san
ford's. 235 Baum Bldg., Omaha. Nebraska,. 

EVERY picture an enlargement! 8 spar-
kling de.ckle-edge Enlargements and roU 

developed 25c coin; 116 size or smaller: 
enlarge reprints 3c. Enlarge Photo. Box 
Q. Boston. Mass. 

ROLL developed and 4 x G oversize glossy 
Velo.x prints . 8 exposure J Oe· 12 exposure 

45c; 16 exposure 60c . Over:nfgh t service. 
Clemet Photo Serv ice, 1318 W. Columbi.a 
Ave., Philadelphia. 22, Pa. 

YOUR favorite kodak pictures enlarged, 
size 5 x 7 l Oc; three for quar ter, coin. 

Send best negatives (tllm) today. Address 
Geppert Studios . Dept. 83, Des Moines. 
Iowa. 

SNAPSHOT Reprlnts 50 for $1.00; lOQ-
$1.85; 20Q-$3.50. Less than fifty, 2~20 

each. Fast service- finest workinanshlp, 
Mercury Studios, B-109 Nor th Dearborn, 
Chicago 2. 
8 PRINTS, all enlarged to nearly post 

card size, from your roll or negatives 
25c. Willard S tudios, Box 35350, Cleveland 
18, Ohio. 

INTRODUCTORY OtTer- siX enlargements 
from your tavorite negative, 25c. Sky

land Studios, Box 411, D.ept . "ES" , Ashe
YUle, N. C. 

IM.PROVE your photos with color. Easy • . , 
pleas ant, inexpens ive hobby. Book teach

es how to do coloring, $1.00. CUrrie . 45B 
Cherry St .. Quincy 69. Mass. 

ARMY Discharge, Birth , Marriage Cert ifi
cates. Photostat cop.ies $.35, 3- $1.00. 

Jayzee. 139 E. Broadway, New York City. 

PRINTING, MULTIGRAPmNG, 
!~IEOGRAPBlNG,LABELS 

" PRINTOMATIC" Self-feedin g Rotary 
Stencil Post Card Prin ter, $9.50 Com

plete. AIJ Makes Duplica tor Supplies. 
Literature Free. Pittsburgh Typewr1ter 
Supply. 336-MA Fourth Avenue, Pitts
burgh 22, Pa. 

LETTERHEADS $3.00 thousan d-note-
heads $2.50 thousand- blllheads $2.50 

thousand--envelopes $3.10 thousand- busi
n ess cards $1.80 t housand-other prices 
equa llY low. Samples f ree . Independent 
Print, 1513 Chicago S t . , Omaha, Nebraska. 

LABELS-500 red, white and blue gummed 
la bels printed wi th name, address. town 

and state. Only $1.00 postpaid. Indepen
dent Prin t . 1513 Chicago S t .• Omaha, Ne
braska. 

BETTER Quality Printing Postpa id: 250 
81,2 x 11 Good bond letterheads and 250 

6%. envelopes S3.25. 500 of ea.ch $5.75. 
Mero Products. Box 344. P unxsutawney, 
Penna . 

100 LETTERHEADS and envelopes $1.00. 
Comic Novelties .Packet 25c. · Dickover 

Printing. 5233 Cleveland. Kansas City 4, 
Missouri. 

MlMEOGRAPHJNGink $1.00 pound. Sttm
cils $1.25 up. Dupllcat.ors $5.00 up. Guar

a n teed Supplies. Service . Beco. Packanack 
Lake, New J ersey. 

FREE Print ing and Multi.gra phlng Price 
Lis t . Mangor, 555 South 20th , Newark 3, 

N . J . 

DOLLAR Prin t ing - mimeogra.oh ing 25 
specials. Mogul-ik, 1321 Ea.st 105, Cleve

land 6 . Ohio. 

CLASSY printing economi caily p roduced. 
Quick deliveries . S amples. Sicocan, 6348 

Windha m , St. Louis 20. 
200 BOND Letterheads. envelopes, 89c. 2000 

- $5.98. Samples . J oseph J ohnson , 1382-B 
Fifth Ave .. New York 29. 
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PERSONAL Statiouery. ReaBonably priced. 
Samples. Prin tshop, 176-PSM Fourth. 

Leoll'l inster. Massachusetts. 

200 ENVELOPES. 200 L -H 's, $1.50; good 
paper, Print. 108 S . Third. Artes.la., New 

Mexico. 

Sl.OO SPECIAL 100 sheets 75 envelopes. 
Mag. 2385 Castle, Cleveland lJ. Ohio. 

PRINTING OUTFITS I& SUPPLIES 

PRINTING equipment, type and suppltes. 
Se.nd sta mp for detal1s or d.lme for com

plete illustra ted supply book. Kelsey Inc., 
X-8, Meriden. Conn. 
~====--~----------------· PRINTERS Supplies. Inks. Linotype Mats, 

Cuts. Bargains. Rankin, Glover Bldg .• 
Kansas Ci ty, Missouri. 

INEXPENSIVE home-made printing press. 
Details f ree. Novelty Shop, Downsville, 

Louisiana. 

PRESSES, T ype, Supplies . Specimens. 3c. 
La Garza.. 8 Walden. Cambridge, Mass. 

PRINTING Presses. Type, Supplies. Lists 
3c. Turnba ugh Service, Loysville, Pa. 

PRINTER'S Supply Bargain Cata log. Send 
stamp. Bradshaw, 3214 Huron, Cblcago24. 

PROFITABLE OCCUPATIONS 

MECHAJ.<'lCALLY IncUned Men-Own and 
operate general Appliance Repair shop. 

Complete, illustrated course shows you 
how. Welding, Refrigerat ion, Motor re
pair. How to get business. etc .. all phases 
covered. Free li terature. Christy Supply, 
Dept . 1039. 2835 N. Central Ave., Chicago. 

OPERATE your own Refrigeration Repair 
Shop. Good jobs now and after the war. 

Easily learned a t home. Common educa
tion sufficient . Free booklet. Mechanics 
School, De pt. S-54, 4701 West .Pi.co, Los 
Angeles 6. 

BE An Auct ioneer. A pleasant profitable 
occupat ion. Send for Free catalogue and 

how to receive Home Study Course. Fred 
.Reppert School o·f Auct ion eering, Box .142, 
Decatur. Indiana. 

LOCKSMITHING Cour se-Practical inex-
pensive lessons for handy men. JU:st out! 

Fit keys, pick locks, de-code, make maater
keys. S a tis.f actlon guaranteed. Send fo.r 
Free Details. Nelson Co., Dept. 709, Oblcaco. 

$40.00 WEEKLY. Made growing mush-
rooms Fresh. Dried. Dominion Patent. 

331583, free spawn. North American. 159Y 
Yonge, Toronto, Canada. 

$5000 FROM Ha.lf Acre! Growing O!nsen«. 
Seed, contract supplied. Particulars lOc. 

Associated Growers, Dept. 12, St. Norbert, 
Manitoba. 

RAISE hi:;bly profitable angora rabbi ts. 
Multi ply fast . Wool $8.50 pound. Plenty 

markets. Particulars free. White's Rabbft
ry, Marion, Ohio. 
~-~----~----------------------
PROFITABLE Mail order business . Com-

plete plan . sample, big mails. lOc refund 
able. Hutter . 1085-P An derson, New York 
52. 

MUSHROO'!'.IS grown .in boxes-Instruc
tions 25c. Spawn $1.00. Gorrlons . 553 

W illiam. Winnipeg. Canada.. 

TOPIC of beeswax production by metal 
lath process. fi fty cen ts . G.C.C. 1732 s . 

3 E .. Salt Lake 4. Utah. 

RADIOS, SUPPLIES & INSTRUCTION 

INSTALL a McGibb All-Wave, All-Dire~-
'tional Aeria l Elimina tor. Do away with 

uns igh t ly and indoot· aerials. Ellml.nate 
noises from ou tdoor aerials cau.sed by poor 
connections alld bad weather . Reduce ligh t 
n ing ha.zards . lncrea.se volume and d.is ta.nce 
recept ion . You can easily insta.u th is de
vice (1 ~~ in . by 2% iu.) on your A C r adio 
if it has provisions for external aerial an d 
ground. Directions on eliminator . N'o de
terioration. send no moneY. Pay Postman 
$1.25 on delivery. P ostage prepaid. McGibb. 
Incorporated. 366 Madison Ave., New York 
17 , New York. 

SUBSTITUTION Chan ge Over Ma nual & 
Supplement ou radio tubes $1.50 post• 

Paid. Anchor, 21 I thaca, N. Y • 
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SCIENCE OP'P01lTVNITIE8 

RADIO Service men and experimenters 
send !or our giant radio catalogue. Save 

dollars. United Radio Co., (1000-V), New
ark. N. J. 

REVISED Plans 18 Crystal Sets (SW rec
ord 5300 miles) , w1 th " Radiobuild

er" -25c. Laboratories, 363-T Hampton, 
Hayward, California. 

MAKE Simple, Tubeless, Batteryless, Dis
tance-Getting crystal Rad1os. Crystal 

and Illustrated Instructions 25c Postpaid. 
Alva Allen, PS427, Clinton. Missouri. 

RECORDING discs, %c each. Make them 
yourself. Simple. No chemicals. No 

equipment. Complete illustrated plans 35c. 
Kaytor Lab's, Lynwood, California. 
MAKE Miniature Crystal Radios. Midget 

Cr:l'stal and Instructions. 35c. Allen. 
PS427, Clinton. Mo. 

CRYSTAL Radio Experimenters, Shortwave 
instructions, lOc. Hulet, 29 East 39th, 

New York. 

BUILD Improved, Extra Loud Crystal Set. 
Complete Inst ructions. 20c. Joseph Amo

rose, R-4, Hungary Rd.. Richmond, Va. 

RAZOR BLADES, SHAVERS 

100 GILLETTE Type Blue Steel Razor 
Blades $1.20 prepaid. Fully Guaranteed. 

S. W. Smith Distributors. 321 Broadway, 
N. Y. C. 7. 

"OUT Own" Hair outfits. Razor blades . 
Mitchell Manufacturers, Aurora, Illinois. 

RUBBER STA:\IPS 

YOUR name. address on deluxe cushion 
mount rubber s tamp $1.00. Pad 25c. Post 

paid cash wi th order. Edgewood Press, 
Edgewood, Maryland. 

3 LINE stamp 30c; cushioned, indexed, 35c. 
Signatu res $1.50, Pri.ntri te. Wauwatosa. 

Wis. 

QUALITY. 3 lines 45c-~.. Signatures $1.95, 
Feder lch Mfg., East d ttsburgh, Pa. 

SCIENTIFIO SUPPI~IES 

FUNDAMENTALS of Electronics explained. 
Send 25c. Schiffman, 1216 Park Row 

Building, N. Y. 7, N. Y. 

ILLUSTRATED charts. Radium. Prisms. 
Books. Research Dept. , 3915 Twenty 

Fourth St .• San Fra ncisco. 

.SONGWRITERS 
SONGWRITERS! B. M. I. Publisher wi th 

established Radio Program seeks new 
songs, poems! What have you? Profession 
al 's sincere examinat ion F ree! High fidelity 
recordings made. Transradio Music, I nc . . 
1650-P Broadway, New York. 

SONGWRITERS: Melodies supplied wi th -
out charge by well known H ollywood 

Composers. Man uscript lead sheets and 
records tumJshed. Cinema Song Company, 
Box 670B-9, Beverly H ills . California. 

SONGWRITERS. W e are looking for good 
commercial songs, We pay highest royal

ties. Write for our publication and distri
but ion proposit ion. Puritan Publishing Co. , 
343 8. Dearborn St .. Chicago 4. 

SONGWRITERS-Send Poem For Immedi
ate Examina tion and F ree Rhyming 

Dictionary. Richard Brothers, 46 Woods 
Building, Chicago. 

POEMS Wanted for Musical Setting. Send 
poem for immediate consideration. Five 

S tar Music Masters, 646 Beacon Building, 
Boston. 

SONG Poems Wanted: Write for Free In 
structive Booklet , Outlining Opportuni

ties. United Music Corporation, Dept. 26, 
Salem, Indiana. 

SONGWRITERS! Outstanding songwrit
ing service, Roscoe Barnhart, 1320 48th, 

Des Moines, Iowa. 

GOOD music composed to good words. 
Music Printing. Reginald Belcher, Chat~ 

ham, New Jersey, established 1910. 

SONGWRITERS! Amazing. outstanding 
proposi tion. Hibbeler. C15, 2157 N. Avers, 

Chicago, 

MAY, 1944 

SONG poems wan ted. Free bo~klet, full 
particulars . Wri te. Song Serv1ce, 331-J 

West 46th. New York. 

COMPLETE Service for Songwriters. Crow
ley, Garfield East 703, Glendale, Calif. 

GOT words for a song? I'll write music! 
Ahlstrand, Kettle River, Minn. 

SPORTING GOODS, GUNS, FISmNG , 
TACKLE, ARCHERY 

' 'REVOLVERS' '-'' Automatics"-' 'Ri11es' ' 
- " Shotguns"-with Ammunition, Guar

anteed N. R. A, Descriptions. List 10c. 
''Hunting Knives" -Hand forged, 6" blades 
with sheaths. plain trench model or Jungle 
style with spears on hand guard S9. 75 
Money order. P. S. Rudolph's, Atchison, 
Ka nsas. 

345 ANTIQUE Firearms. Rlfles. Swords. 
Cartridges , Shotguns. 4,000 Bargains , I n 

dian relics. Foosils, Coins. Ant iques, etc. 
New Catalog No. 9 with photographs lOc. 
Helke. Wenona. Ill. 

BOWS-Arrows for Recreation -Hunting-
Fishing. Beautiful Archery instruction 

book, 90 pages . 50 illustrations. only SOc. 
Illust rated catalogue Free. Archery Sales
Service, 617 South S ta te, Chicago. 

US.ED Guns, Binoculars, bought , t raded. 
sold. Ammunition bought . Highest Cash 

Prices Paid. S toeger Arms Corp., 507 1 
Fifth Ave .. New York. N. Y. 

SNOWSHOES: Immediate Delivery, relac
ing also. Send card for sizes available. 

Howe Fur Company, Coopers :Mills, Maine. 

CAPTAIN H arrison's Fish ing G uide. Just 
out. 25c (coin). Sport Fisherman. 670 

East 42, Brooklyn, N.Y. 

ARCHERY EqUipment : Catalogue Free. 
Mid-West Archery. 2209-D East 75th. 

Chicago 49. 

GUNS- Blued, P lated, Checked, Refin~ 
!shed. Nickeled guns B lued . Bluing Sa lts. 

G unblu, 322 Plan t , Tampa, Florida. 

SEND lOc for llst 100 used guns . Fray
seths, Wlllmar. Minnesota. 

STAl\IP COLLECTI NG 

SPECIAL Album Free-The United S tates 
F lag Series for twelve overrun Nations 

is the most unique, remarka ble. impres
sive1 and beautiful set of stamps ever is - : 
s uea. I t fairly cries for a specia l album I 
worth y of it , such as we have published. 
It's a vecy fine album of 34 pages . Cover • 
designed by a famous artist. Arrange men t 
artistic and practical , telling th e his tory 1 
of each honored n ation .- I t is F ree to 
sincere approval applicants. Just send lOc 
for mailing expenses, and state whether 
you d esire a pprovals of the United States 
or foreign stamps or both. Approval 
Headquarters, Globus S tamp Co.. 268 
Fourth Avenue. New Yor k City 10, Dept. 
217. 

WOW! $10.00 Worth of Fun for only 10c! 
500 Foreign S t a.rr. ps, unsorted and un

picked ( mostly on bi ts of paper) just as re
ceived from the church m issions and other 
sources . Africa, So. America, Australia , 
China., Philippines, Dutch Indies, and oth
er countr1es are represented. Includes a 
few commemorat ives, airmails, and stamps 
cataloguing up to 25c or more each I Tbe 
biggest Package of Fun in Stampdom-and. 
you might find something really valuable! 
Price only lOc to serious approval appli
cants ! Money back If not delighted. James
town Stamp Co .• Dept , No. 5, Jamestown. 
New York. 

FIND Sta.mps Worth Fortunes I SIX Big 
Items! ''Queer Count ries" Packet: Dji

bout i, Qwalior, etc. Packet scarce Russia, 
Catalog price 50c! Fine packet of 25 dif
feren t British Colonies-Turks & Caicos 
I slands, H yderabad. Jamaica, etc. United 
S tates $4.00 and $5.00 high values. Big 
"Far East" packet of 20 diffe.rent stamps 1 from Dutch Indies, Siam, Philippines , etc. 
Illustrated 32 page bookle t- tel ls where 1 
t o look for, and sell, stamps worth up to 
$10,000 a piece! Everyt hing for only 5c to 
approval service applicants !! Mystic S tamp 
Company, Department 55-R, Camden, New 
York. 

POSITIVELY Greates t Free Offer- Latest 
Scott's Intematlonal $5,00 Stamp Al

bum-covering ent ire World, contains 36,-
0vO illustrated, descr!pti ve spaces; Scott• s 
1944 Standard $5.00 Catalogues "Philately's 
Encyclopedia' '-absolutely Free to appli
can ts for Foreign Approvals becoming cus
tomers. Bargam S tamp Service. Palm 
Springs, California. 

125 ALL different U. S. $1.00. Old, new 
issues--Comms.-Postage-Dues- Famous 

Americans-Airmails . etc. Good condition. 
Lightly cancelled. Guaranteed to please. 
Try our foreign packets lOc each, 3 for 
25c. 14 packets $1.00. All different. Bar 
gain.' Approvals sent on request. Armour 
Stamp Co.. S t . Albans, N. Y. 

VICTORY Packet Free: Includes stamps 
from Tanganyika- British Cayman Is

lands - Animal - Scarce Babyh ead -
Corona t ion - Early Victorian - Airmail 
-Map S tamps--with Big Catalogue-all 
free-send 5c for postage. Gray S tamp 
Company, Dept . PR. Toronto, Canad.a. 

INVEST a lc postal. Write for "Treasure 
Island'' Gift offer-given, entirely free

to purchasing approval applicants of for 
e1gn s tamps; latest big 1200 page Scott's 
Internationa l $5.00 S tamp Album (or $8.00 
Loose- leaf).. S<:ott's 1944 $5.00 S tandard 
Catalog. • Treasure Island" Service, Vista, 
Ca lifornia. 

FREEl Leeward Is., Cayman Is. , Turks 
and Caicos plus 60 different mint Geo. 

VI Coronation poster s ta mps , to approval 
service applicants sending Jc postage, Tat
ham Stampco., Springfield 50, Mass. 

EXTRAORDINARY Pictorial Collection:-
Nigeria-Bermuda-Dutcb Indies-·Mar

tinique - Newfoundland - PhilUplnes -
Southern Rhodesia- Porto Rico-Wurttem
berg-VIctoria- Wallis and Fu tuna-Sene
gal-Ceylon- Ivory Coast. E verything only 
5c. Imperial S tamps, New York City 34. 

WORLD'S Largest Diamond And Triangle 
S tamps, F ree Stamp Magazine. S tamps 

!rom Fighting Free French. 25 stamps 
from 25 different United Nat ion Countries. 
Pictoria ls , Airmails. Big Ba rga in 5c with 
a pprovals. Capital Stamps, Dept . 10. Little 
Rock, Ark. 

$1.00 ( Cat. Price) for l c! Two rnlnt U.S.A. 
cat. 20c; "queer countries" packet (D~i

bouti. Manchuria, etc.); scarce seL Russ1a. 
cat. 75c. Everything for only one cent to 
approval a pplicants! Garcelon S tamp 
Company, Box 418. Calais . Maine. 

SMOKY Mountain commemorative sheet , 
largest U. S . stamp issued, a nd 33 U. S. 

including commemorat lves, a irmail reve
nues, e tc. Catalogs 75c-To approval appli
cants for 5c. Curha.n S tamp Compan y, 
Dept . C, G loucester , Mass. 

FINE Approval3, f reshly mounted. Fast, 
personal service. Tell me what countries 

you prefer and I 'll send their stamps. 
Mil ton Skinne1·. 345 East Ocean. Long 
Beach 2, Oali1. 

127 DIF.F'ERENT Stamps including Free 
Fighting French. Haiti, J ohore, Oochin, 

only 10c to approval a pplican ts. Reich 
s tamp Co., 4647 Kenmore, Chicago 40, 
D ep t . SS. 

COMPLETE mint Commemorative Set from 
Manchukuo plus a ttractive Brunei P ic

torial-everything just 3c to approva l ap
pllcan ts. Viking, 130 (P) Cl!nton St., 
Brooklyn , New York. 

ACCUMULATORS of United States stamps, 
earn extra money by sending 10c for our 

illust rated buying lists. Wanted a ls o for
eign stamps in quan titY. Longacre Hobby 
Co .. 104 West 4.2nd, New York City. 

PHILATELIC Special- 1,000 Different Brit-
ish Colonials . only $14.00; 1,000 Different 

E urope. $6.00; 1,000 Different South and 
Cent ral America . $10.00 ; W. L . Bedard, 
Dept. D .. 3420 Montclair. Detroi t . Michigan. 

UNITED S tates No. 33-.13 No. 270-.05 No. 
329-.07 No. 381- .13 No. 480- 1.75 No. 561-

.06 No. 573-.53 No. 649-.05 No. C29-.10 No. 
F1-.13. Cash Orders. Approvals sen t , 
Whlton-Stamps. Norwalk, Conn. 

' 

Buy War Savings Bonds and Stomps regularly. 53 
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SCIENCE O~TJORTVNITIES 
BRITISH Empire Collection I Burma, Cy-

prus, GwaUor, Sarawak. Tasmania: Also 
50 other British. Only 5c with Plctor1al 
and Commemorative Approvals. Lyman, 97 
Nassau, New York City. 

SPECIAL-Airmalls-21 different. Includ-
Ing Zeppelin, Triangles. Latin America, 

etc., 5c w1th approvals. Continental Stamp 
Co.~~ Box 606, Dept. C, New Rochelle, New 
Yon:. 

FREE- Your choice of ani 10 stamps from 
our first U. S. Approva selection. Illus

trated list Included. Cosmopolitan Stamp 
Company, 1457 Broadway, Dept. ss. N.Y.C. 

LATIN America 75 different Includes air-
malls, pictorials. commems. Only lOc 

with approvals. '•crescent Stamps''. Lon
don, Canada. 

FREE--Current 20c Airmail to Approval 
Applicants I "Stanley the Stamp Man" . 

3120 South Adams Avenue, MJlwaukee 7. 
Wisconsin. · 

40 DIFFERENT U. S. Commemoratlves, 
43c. 50 page List Free. New Bussman 

Stamp Co.. 1122 Pine St., St. Louis, Mis
souri. 

UNITED STATES approvals complete cov
erage fine quality, attractive prices. 

Seminole Stamps, Box 436, Coconut Grove, 
Florida. 

ONE and Two cent Approvals. South Amer-
Ica, Brltlsh and French Colonials. Eu

rope. Scotty Stamp Company. 627 West 
239th S t reet, New York 63. New York. 

19TH Century U. S. Commems .. Civil War 
Revenues, Battleships $5 $10Stamps Free 

to U. s. Approval Applicants. Metropolitan 
Stamps, 198-G Broadway, New York. 

"UNITED STATES" " Ph111pplne Islands," 
approvals. Largest varieties at. Americas 

lowest selling prices. Stamp Company. Al
bany 3. New York. 

FREEl Complete "United States" stamp 
catalog with 1,000 Illustrations. Send lOc 

to cover mailing. Harris & co .. 99 Transit 
Building, Boston. Mass. 
FREE-Canadian Sets. Royal Visit. George 

VI, George V. Coronation. Jubilee. oth
ers, to approval applicants . Ensign, Box 
118-P, So. Orange, N. J . 

STAMP collections 500 different 89c. 1000 
dUierent $1.89, 5000 d!trerent $25.00. 

Ransom, 1333 Pontiac, Ann Arbor. MJchl
gan. 

55 DIFFERENT United S tates 5c with 
Approvals. Bookman, Box 145-P, Maple

wood, N . J. 

PICTORIAL Stamps For Young And Old. 
Fine Selections Honest Va lues. Park 

City Stamp, 3S Olive, Bridgeport 5, Conn. 

BUILT To Order approvals. Seaboard 
StamP Exchange, Box 123. Claremont, 

California. 

FREE 60 different world wide stamps. with 
approvals. Grove Stamps, Department S. 

Box 51. Statton 0. New York 11. N. Y. 

HAWAII scarce set 10c to approval appli
cants. Richard Haubrich, R t. 3, Ke

nosha. Wisconsin. 

FREE-Lundy Island "Wright Bros." Air
mall. Approvals. West. 6002 Truro. 

Houston 7. Texas. 

1,000 GRABBAGS 15c each. 8 D!trerent Sl. 
Special Bags Free French Included 25c. 

Sandy, 630 Bingaman. Reading. Pa. 

FREE St. Helena plcrorlal and big surprise 
packet to approval applicants. Pioneer. 

Box 414, P asadena. 18. Call!orn!a. 

PAN-AMERICAN packet. (66 different) only 
Se with choice Approvals. Broadus. 545 

JeJierson, Lexington 12. Kentucky. 

100 DIFFERENT Canadian including 203 
and unused 216 SOc. Gabler. 1210 Brook

lyn, Ann Arbor, Michigan. 

A "RAM'' Tank and Corvett stamp, Jo 
with approvals. 0. Knopp, Box 1381, 

Bristol, Conn. 

• 

MEXICO Census Commemorative Set. 
Free with approvals. Pladon Stamps, 

1717-S, Idaho, Toledo, Ohio. 

FREE! Pony Express set (facsimiles). Post
age Jc. Roberts, 401 Shearerbldg., Bay

city, Mich. 

FREE! Western Hemisphere Packet. Post
age Jc. Owens, 801 Welshbldg., Bayclty, 

MJch. 

FREE! !! British Empire Packet. Postage 
Jc. Williams, 601 Archerbldg, Bayclty, 

Mich. 

EXCHANGE with Collectors everywhere. 
Particulars from Kurt~. 446 Liberty, Al

lentown. Pennsylvania. 

CHOICE approvals. Southern Stamp Com
pany, 3505 Biscayne Blvd., Mlama, 

Florida. 

MIXTURES 500 England, 500 Canada. 500 
U. S. a.ll $1.00. French, New Gretna, 

New J ersey. 

SPAIN 50 different lOc to approval appli
cants. Paul Rawden, Box 2920. Westv!lle, 

New Haven. Conn. 

PAPUA! Scarce coronation set complete-
15c. Naumkeag Stamp, Newton Lower 

Falls 62, Mass. 

NEW ZEALAND triangles Jc. British Co
lonial approvals. George Riehle, 368 Jo

sephine. Memphis, Tennessee. 

" UNITED STATES only" better approvals 
- Low prices-request them-Box 488A, 

Minneapolis. 

25c BRINGS " Popular Hobbles." the col
lector's newspaper, for six months! Box 

710, Los Angeles 53. California. 

DEALER'S Wholesale Catalog. Postage 3c. 
Franksco, 5031 Queensberry, Baltimore, 

Maryland. 

LIBERIA C-4-6, 10c with t~, %. l c ap
provals. Carroll's. 745C w. 45th, Los 

Angeles 37, California. 

FREE Stamps, For particulars. Walter 
Hoenes, Dept. PSM, Cologne, New Jer

sey. 

60 DIF'F'ERENT Uni ted States. Incl. Com
memora.tives. 10c. Pricellst free. Sei

denberg, Baroda, Michigan. 

TRY my 1c Approvals . Chick., 712 High 
St .. Bath. Maine. 

1000 MIXED United States 50c. Keller, 304 
Belonda. Pittsburgh 11, Pa. 

NICARAGUA Will Rogers' set 8c. P. Gus
tafson. Box 1206. New Britain. Conn. 

25 DIF'F'ERENT Latin Amerlca- 5c. Box 
6618, Northeast. Kansas City, Mo. 

1000 MIx e:o U. S. Old and New 25c. 2 lbs. 
$1.00, Weatherby. So. Euclid 21, Ohio. 

FREE! 33 United Nations. Jc postage. No 
approvals. Hulette. 29 E. 39. New York. 

25 DIFFERENT Canada free. Stretner, 
1020 East 61, Cleveland, Ohio. 

PENNY Approvals that satisfy. Nell Gron
berg, Box 5441S, Philadelphia. 43, Penn. 

DJIBOUTI New Issue Set 5c With Approv
als. Vargo Stamps, Racine, Wisconsin. 

SOLOMON Islands. Perak, e tc. 3c with ap
provals! Saxon, Valley Stream, N. Y. 

TATTOOING SUPPLIES 

BIGGEST Money in Tattooing now ! No ex
perience required, complete Instructions 

with outfits, send for free literature. 
Tarooco. 651 South State, Chicago. 

TOBACCo-PIPES 

FREE To Pipe Smokers- For a new pipe 
smoking thrill. write us your brand of 

tobacco and get Free package M!ld. Tasty. 
Nature-Flavored "Green R iver". Pete Mo
berly, Box 964, owensboro, Ky. 

CIGARS, Mild. Trial box 50, SJ.OO. plus 
20c mailing. Many other brands. Litera

ture free. Zlbar. Roselle, New Jersey. 

54 Buy War Savings Bonds and Stamps ref1ularly. 

TRAPPING 

ELEVEN good Box TrapS. Complete blue
prints JOe. Wee-Sho-You, Box 51, De

troit, Mich. 

TREASURE FINDERS 

MT-SCOPE Metal Locator fully guaranteed 
and unsurpassed in emctency. Time pay

ment plan, trad.e- in and accessories. Free 
literature. Fisher Research LaboratorY. 
Palo Alto, Calif. 

BURIED Treasures and lost mines--over 
200 locations in United States. Learn 

where. Information free. Write Treasure 
Trove, Box 346-0, Springdale, Ark. 

T YP E WRITERS 

REVIVO Rejuvenates. Reconditions pitted 
rubber rollers $1.00. Burns Mig., Far 

Rockaway 2, New York. 

WANTED-~USCELLANEOUS 

WE Pay you well for "Anything" you wish 
to sell; Tools. instruments, equipment. 

merchandise. jewelry. J ustice Jobbers, Box 
150, Chicago 90. 

MANUFACTURERS-I may have more 
profitable use for your waste! What have 

you? Matt. 1412-A Great Northern Build
ing, Chicago 4. 

MERCURY (Quicksilver) we pay $1.00 per 
pound. Western Metal Co., Bloomlng

ton, Illinois. 

WATCHES 

WATCHES Wanted-Broken or usable-all 
kinds. even IngersoUs. Highest prices 

paid tor jewelry. rings, spectacles, alarm 
cloc.ks, razors, cigarette lighters. gold teeth. 
etc. Cash mailed promptly, Lowe's, Hol
land Bldg .. St. Louis l, Mo. 

WELDING, SOLDERING 

NEW model electric welder 110 volt AC-DC: 
will weld all meta.ls; easy to use; full di

rections. complete with power unit. fiame 
and metallic arc attachments. carbons. 
fluxes, rods. mask: all for $1995-Used by 
the Navy, Magic Welder Mfg. Co., 241-SP 
Canal St .. New York City, New York-. 
The Super Welder a discontinued model. 
We have 100 left; while they last $9.95 
each. Marvo Electric Welder. 195 Center 
Street. New York City. 

SUPER Welder-For home. farm. factory. 
Makes even beginner an expert. Improved 

on tvoe used by Navy. Fully equipped 
with Metallic Arc and Flame Torch Han
dles. Carbons, Rods. Fluxes. Mask. e tc. 
Complete directions. Operates AC-DC. 110 
Vol ts. No extra. wirtng needed. Guaranteed, 
$19.95. Save 2?C send check with order. 
Super W~lder Manufacturing Co .. Dept. B. 
23 East 20 Street. New York. 

MAGIC Arc Electric Welder has 999 uses. 
New model welds all metals. used by 

electricians. plumbers. garages. navy, many 
large industrial plants. Complete with all 
supplies, mask. rods, fiuxes. lnstructlons. 
$19.95 postpaid. Immediate shipment. Lit
erature. Sine Equipment , S376W, Quaker
rown, Pa. 

BUILD D.C. arcwelder without rewinding 
armature. Plans $1.00 each. 25 to 600 

amperes from Vehicle D.C. Motors. Light 
plant generators, Automobile starter-gen
erators. Welders Club, WB-3432, Chicago 
54. 

BUILD Small, medium or large A.C. arc
welder. Operat- from power line. Plans 

$1.00 each. Welders Club, WB-3432, Chi
cago 54. 

SLIGHTLY used Arc Welders. Recom
mended by R . E. A. G uaranteed. Forney 

Mfg. Company, Ft. Collins, Colorado. 

NEW welding rod for aluminum, die cast. 
Generous sample, instruction 25c. Ho

mawks. 2417-B North Ashland, Chicago, 

POPULAR SCI ENCE 
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fhe o,d/n'!?' flme 

or I Don'f Wonf Your Mone 11 

-Men! How I know whac you wanr! From bead 10 btels a 
body co br proud of! Big, scee!·sprin~ muscles on your arms 
and legs! A back of power ! Broad milnarr shoulders! A high, 
dter barrel chesc! He2lth! Stamina! Speed . Endurance I Vicafiry 
Supreme! You wane to be COMMANDO TOUGH !-co be 
able co cake ic or dish ic our with the besc of them! You wanr 
lh<' sceady nerves o f an ai r-piloc! Of course you wane chese 
be-man qual icies. l et me PROVE I can give chem to you in 
double-quick time, as I have co chousands. I want every man in 
America co be fie to lick a cruckloa~ of j aps or N azis! 

PROGRESSIVE POWE·R! 
Tlte World- Famous JOWETT SYSTEM tltat ltas PROVED ITSELF WITH 
RESULTS for thousands- now yours for a song! "The Greatest System in the 
World!" says It F. Kelley, Physical Director, Y.M.C.A., Atlantic City, N. J. 
In 10 minutes a day let me teach you my secreu of stren~th and heahh that re-built me from a skinny 
wreck at 15, to the holder of more strength record~ than any other living man, a1hle1e o r trainer ! 
Let me do fo r you what I have done for thousands of men and boys. young and old-men who write 
me letters o f gratirude saying I saved them from weaknesses they were ashamed of-scrawny, puny 
Look at these Mighty Jowett lullt Men· bodie~ people laughed at . I'll te ll you it 's a seri-
Pictured on the Covers of th~se Book Courses ous matter! l know! I 've been through it! But 

don't worry! Take my word for it, you too, can 
rebuild your own body! You, too , can put 
mi#thty muscles o n your arms and chest, your 
back and shoulders. You too, can gain endur· 
ancc, strength, agility, speed. Put yourself in my 
hands at once. Let me PROVE it ! 

~eorqe F. Jowett 
The 9reatest back 
Md clrms on Earth, 
built by hh own 
methods. 

Get one 
of these 
famous 

lllustrat.d 
Courses 

FREEl 

Ru Fer ris .... "'"· 
len9es <lll Comers 
sa ys : "I awe 
everythinq to Jo. 
well Methods." 

Here's My Amazin9 7-Day Trial 
Offer and Money Back Guarantee 
Think of it! All five of these famous muscle-building, 
picture Book Courses for only ONE DOLLAR or any 
one of them for 25c. If you're not delighted with 
them-if you don't actually FEEL results within ONE 
WEEK, send them back and I'll refund your money 
without question. Don't let this opportunit,y slip away 
from you! And don't forget-by mailing the FREE 
GIFT COUPON at once, you receive a FREE copy 
of the famous Jowett Photo Book, "Nerves of Steel, 
Muscles me Iron," 

ACTION COUNTS! 

wiiiJ Lion STREN6T1Llbn/l;er 
SPeED- Tljer EiVJJl/RANC~ 

11 Pnceless 1/rmor uf 
t.IVINtl MlJSCl£ off 

over flulf pre
cious body 

yours 
.i. .. . , 

~ 

"{Y 

GEORGE F. JOWETT 
MOLDfll Of MIGHTY MfN 

Experts call him " the World's 
Greatest Body Builder" Holder 
of more Strength recorda thaa 
any living athlete or teacher. 
Here's a me, among men- the 
men who hold1 more record5 for 
Strength than any other living man 
-the men who hu taught men 
who a re now teaching other~. Let 
thi1 Muter Molder of Men, g ive 
you, to!', a Jowett tra ined body. 
llfAD what these famous athletes uy 
about Jowett Then fo llow their advice. 
Mall the coupon! 
Charles Schaffer says : " I am proud co 
have had so great a reacher ~s you 
are . Yo u are head and shoulders 
above the rest in you r profession. ·• 
Frank Dennis, Champion, says o 
" From a bed of pain I became a 
record holder and a nacional cham· 
pion. fo r all of which I have co 
chank j oweu and his wonderful · 
Course of Physical ln~cru.ccion. My 
ad,·ice 10 you is 10 gee scarted r ighc 
now. What Jowelc has made me be 
cercaonly can nuke you." 

FREE •• 
for quick ac
tion I JoweH's 
Photo Baak of 
Stron9 Men .. 
Read this thrtll· 
ln 9 Story of 
Jowe" in word5 
and pictures. 

BUILD A 
MIGHTY 

BODY 
AS THEY 

DID 
The first step toward Strength 
is action! If you want to be 
proud of yourself quickly take 

I Jowett lnstltde of f'llyslcol Celture I I 230 Fifth Avenue, Dept.365, New Yart& 1, N.Y. I 

W .-No
w & & V Ne- Albert Ma119er F!om w .. k. the first step NOW! Act like a 

· " · "· · lina to . Champoon, s•ys; he-man! Clip end me il the 
tiona! Stren9tlf Champion . "All 1 have 1 owe to FREE GIFT COUPON 
prelses the Jowe" Syatem. Jowett t .. chlng." ' 

Send Now! Only 25c each or send $1.00 for any 4 and c:~et 
the fifth Course FREE! Build a Mighty Body the Jowett Way! 
You owe it ro vour councry, your loved ones 
and to yourul/ to become more physically 
fir 11ow! Start at once building younelf into 
a proud specimen of American manhood by 
practicin~ .Jowecc's easy, simple method of 
muscle-build ing !• These courses were drsiRned 
ro sell for SS.OO each bur I have sueamlined 

thnn for you at 2Sc each because I want 
every man and boy in America 10 have thnn. 
Everything is here. All the pictures, suengrh 
ant! muscle-building movemenrs, diagrams, 
advice. Not a cbing lelc out! Send 2Sc today 
for any one or beuer yet, send $1.00 and I 'll 
send you all /i11e poscage paid •. 

JOWETT INSTITUTE OF. PHYSICAL CULTURE 
23-0 FIFTM . AVENUE, DEPT. 365, NEW YORK 1, N. Y. 

Yes! Send me FREE your Book of Phocos, "Nerves I 
I of Sceel" : also send me the JOWETr Book-Counes 
1 checked be!ow. If nor delighced I may return books I 
• 

(or book) in 7 da ys and my mo ney will be refunded. 1 
0 I enclose S . . Send books checked, poscage 

1 prepaid. I 
0 All fiVE BOOKS FOR Sl I 

I rJ How 10 Mold a Mif';hly Arm (2Sc) 
I Li How co Mo ld a Mighcy Back (25c) I 
I n How 10 Mold ·a Mighcy Chesc (2Sc) I 

0 How 10 Mold a Mighrv Gtit> (25c) 1 
I C1 How to Mold Mighry legs (2Sc) 1 
1 0 Ship C.O.D. I will pay poscman St.OO plus a few I 

ceniS poscage. (No o rder Jess chan Sl shipped C.O.D.) 
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Shortages in trained, s killed m en run into 
the hundreds of thousands. One of the biggest 
fi elds is RADIO, with its many fascinating 
branches. Wartime demands for Radio men 
a r·e tremendous and will continue UNABATED 
after the war. That's important to you. You 
want trainin~ in a field that will continue to 
advance. NatiOnal Schools offers you a time
t ested method of Home Training which has 
helped thousands of men to more pay, and 
unlimited opportunity in the growing RADI O 
industry. 

You profit by a fascinating career in Radio, 
Radionics, Electronics, T elevision. 

5 op ethocl ome • • ra1n1n 
by a Long Established Resident School 
Get R eady F or Your Opportunity ... 
It's Here! Radio technical men are n eed
ed everywhere ; afield in action, and at 
home in industry! Trained men are 
needed in the Army, Na\-y and Air and 
Signal Corps, Government Defen se Ser
vice and Civilian fields. Now, in answer 
to repeated demands for Trained Radio 
Technicians, National Schools has ex
tended its famous Shop Methods so you 
can qualify right at home. You can 
quickly prepare to be of greatest s erv
ice to yout· country and yourself. Yes, 
right at home. in your spa r e time. Na
tional's time-tested pla n of H ome Train
jug will definitely establis h you, m a 

short time, so you can hold a good job 
in this fascinating field. Furthermore, 
you become equipped for an ever bigger 
career in the y ears of r econstruction 
after the war. 

TRAIN DURING 
MILITARY SERVICE 
Prepare for Radio Service in Army 
a nd Navy . In U.S. Gov't service you 
install , oper a te a nd maintain most 

--......_ technical equipment such as secret 
ultra-high f requency apparatus to 
locate ai rplanes, subma rines, etc. 
Get promotion In ra nk and in
cr eased pa y almost from the sta rt. 

TREMENDOUS POST WAR DEMAND 
Experience Needed! 

FREE 
LESSON 

r~~!'l. 

No Previous 
Radio is only one of the courses you receive when you become a National Student. 
Electronics Is brand new and open to evc,ry trained radio man. After this war it 
wlil produce new marvels that will be needed and used In every home. General 
Electric. Westinghouse and all great manufacturers have many new electronic In
ventions ready to market. National men, because of their knowledge and training 
in Elecl romcs. will be In on the ground floor and among the first to cash ln. 

Television is a big- new opportunity. National men will have the "know how" to 
merit jobs In this great industry. 

You work with th e finest tools and materials furnished by us at no 
extra charge. 

Nationa l Schools, Dept. 5 - P S R 
4000 S. Fi&'ueroa Str-t 

Command Any 
Of These Jobs 
Radio Expert 
Electronics £n.rin-r 
Radio Broadcas tin.r 
Studio Technician 
Television Technician 
Aviation Radio 
Ship & Harbor Radio 
Business of Your Own 
137 Different Types 

of Jobs to Choose 
From 

Duplicate The Success 
Of These Graduates 

• 'National Schools has done 
wonderfu l work for the 
m a n who wants to get 
ahea d in life. Your trained 
m a n can get a job at a 
much h igher sala r y".-
0. K. Ivey , Washington, 
D. C. 
"Your schooling h elped 
me obta in a swell job. 
Now, in the n avy, I am 
following the profession I 
lea rned a t Nationa l. It 
will h elp my chances fo t· 
r apid a d vancement" .-H. 
Schroeder , U. S . Navy. 

Mail in envelope 
o r ptute on p~nny po•la/ 

AND OPPORTUNITY BOOK 
To prove that you can 
easily learn radio at 
home by National's fa
mous "Shop Method" 
home training. we will 
send this SAMPLE 
LESSON wl thoutcost or 
obligation. With it, we 
will send you a big, 36 
page book, " Your Fu
ture in R adio, Televi
s ion and Elect ronics." 
Mall the coupon NOW. 

Los Ang e le s 37, Ca lif. 
Plt-ase ru&h me . FREE and without ohlllfatlon nn my pan. 
:iaonpll• l..e .. snn In R.'ldlo . Televis ion ancl J.:l eetrontc;; and full 
ciNatli> or ~·our "Shn p Method" nr hn mo u·alnln g. l' t> s ales man 
\\Il l <':til . 

I 
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NAME ______________________________ AGE _ _ __ 
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Include your Zone Number -------------
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FARM AIRDROME. From a wet, muddy airfield in England, 
with asphalt roads and runways laid down in the midst of farm 
land, the P-47's go forth to battle as escorts for bombers. 
One squadron has its headquarters in a 300-year-old farmhouse. 
At t he right is Capt. Walker M. Mahurin, one of the leading 
American aces. When this was written , his score was 20 Nazis 

One of the secrets of our devastating 
raids on Germany is the bomber-escort 
work of the Republic P-47. Here's the 
story of a leader in that epic fight. 

By HICKMAN POWELL 

Photos by HAROLD KULICK 
Popular Science War-Front 

Reporting Team 

THE Thunderbolts had just returned from 
Osnabruck to their airdrome near the 

east coast of England, base of the hottest 
American fighter group in the ETO. 

Rumpled and tense, flushed with combat, 
the boys jostled into their squadron room. 
Mahurin had led the squadron that day, es
corting the heavy bombers. It was he who 
made the report, as his comrades loosened 
their flying clothes, grabbed for sandwiches 

s 0 

and coffee, and relaxed in the rows of chairs 
• 

in front of the big map. 
Lanky almost to the point of stringiness, 

Mahurin gestured easily with his long arms 
to chart the flight across Germany. He was 
calm and matter-of-fact, with only a gleam 
in his eye to hint at anything unusual. 
Course, time over the enemy coast, weather 
- the intelligence officer, Robbie, already 
knew much of what Mahurin had to tell, 
for he had been listening on the RT as the 
P-4 7 fighters talked through their mission. 
The little friends had made rendezvous with 
the big friends right over the airdrome 
which was the target. 

"And was it there you saw the bandits?" 
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BRIEFING prepares the pilots for a mission 
over Germany. Here Col. Robert S. Landry, com
manding the group, gives his flyers the dope 
on the job in hand-guard ing a box of bombers 
on part of the long trip into Naziland and back 

• 

I t 

" 

HANDY NOTES are jotted down by Mahurin with a fountain 
pen on his palm. Most pilots use the backs of their hands 
and make fairly copious notes during the briefing procen. 
"Bud" jots down just three critical deta ils: time of start• 
ing engi nes, course out to the rendezvous, and course home 

I 
• 

OUT TO THEIR PLANES go the pilots as the t ime for 
take-off nears, riding to their dispersed aircraft by jeep. 
Sometimes (but not this time) when the P-·47's are all ready 
to go, a rocket announces that the mission is called off 

PARACHUTES are donned in a room dominated by black 
cats (see page 56H). If a pilot has a slight cold, he gives 
himself a dose of nose drops. In peacetime, a sniffle would 
ground a flyer, but things are different in wartime England 

asked Robbie, continuing the interrogation. and was still protecting him. One thing Lt. 
Adam J. Wisniewski would not stand; and 
that was for anyone, even Mahurin himself, 
to detract one iota from the glory of Capt. 
Walker M. Mahurin, one of America's lead
ing aces in the European theater. 

"Uh-huh," said Mahurin. "So we bounced 
and- we got two. They were FW -190's- I 
think." 

Whisky almost shouted, sputtering 
through a mouthful of Spam, as he lunged 
forward. "Walker, those were two ME-109's 
that you shot down!" 

A 109 is a much tougher customer than 
a 190, it seems. Above 20,000 feet, an FW-
190 is easier to catch and, when hit properly, 
it flies to pieces like a bucket of bolts. 
Whisky was Mahurin's wing man that day 

56B 

This was the day Mahurin got his thir
teenth and fourteenth Germans, in a span 
of just over four months. It was the first 
time he bad flown in more than three weeks. 
Meanwhile he had been away at the flak 
farm, a wonderful rest home where pilots 
loaf around in slacks and sweaters, play 
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SYNCHRONIZING WATCHES. After listening intently 
to their instructions, the flyers check their timepieces. 
Co-ordination is vital in bomber-escort work: the "little 
friends" must keep their rendezvous with the "big friends," 
whether it is over the target or on one leg of the trip 

l 
• . 
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RAIDING THE PANTRY comes before raiding 
the Reich. When briefing is finished, the boys 
stage a blitz on the squadron's food lockers. 
Then they kill time until the starting hour in 
the pilots' room, located in a large Nissen hut 

• 

• 

TAKE-OFF. Taxiing out to the runway, the fighters line up and take off two at a time. The two-plane ele
ment-leader and wing man-is the basic unit of fighter tactics. Whatever happens, the element must stick 
together, wing man covering his leader at all times. If leader is good, wing man gets few chances to shoot 

IN THE AIR. Two two-plane elements make a flight; four flights ( 16 planes). a squadron. On an escort 
mission, the fighters fly high above the box of bombers. Because they are faster than the big B-17's or B-24's, 
they must fly a zigzag course. This burns up gas fast, necessitating several relays of fighters per mission 
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LISTENING IN on the radiotelephone at head
quarters, comrades hear the pilots of the mission 
talking to each other in combat. One of the intel
ligence officer's clerks takes down fl ight record 

badminton, ride horseback, talk to the Red 
Cross girls, and try to forget about the war. 
He had gone to the flak farm after a week 
during which, in two raids on Bremen, he 
knocked down four Messerschmitts. And 
now he had killed two more. Mahurin near
ly always takes the enemy in twos and 
threes. 

This day at Osnabruck, just as the first 
box of bombers was turning back, Mahurin 
spotted two J erries making a large left turn 
at 24,000 feet. He went into a dive, with 
Whisky following 100 yards behind. As they 
swooped, the bandits went into a small 
cloud, but one came out and Mahurin was 
after him, opening fire with 45 degrees de
flection at 500 yards. 

As Mahurin closed in, the enemy con
veniently straightened out and headed for 

the bombers. Slig:1t1y below him, his pur
suer could see his belly tank and two rock et 
containers. Firing steadily, Mahurin gave 
his P-4 7 everything she had. H e started 
getting hits at 300 yards. Closing rapidly, 
at 100 yards he hit the belly tank. As the 
enemy ship blew up, Mahurin flew at seven 
miles a minute through the debris and 
flames. 

Mahurin turned left and was surprised 
to find the other bandit near him, heading 
for the bombers. He started in pursuit, but 
the bandit spotted him, fled upward directly 
into the sun. Mahurin followed, straight 
into the blinding glare, which blanked out 
the reticule of light in his deflection sight. 
He started firing blindly into the sun, then 
saw smoke and fired at the smoke. Suddenly 
the enemy came into view, all in flames, 
turning over to dive to his destruction. 

It's small wonder that the boy was not 
quite certain about all details. As a matter 
of fact, he says that when he gets in an en
gagement he doesn't think. For months he 
trained, judging angles, memorizing for
mulas for speed, range, and degrees of de
flection, just as though they were multipli
cation tables or five-finger piano exercises. In 
action these things become second nature. 

Probably everybody by this time bas 
heard about Walker Mahurin and his record 
of kills. This article is an attempt to get 
at some of the details of how he fights with 
a P-47, a Republic Thunderbolt, and some 
of the reasons why he is so good. It is the 
f ruit of several long talks with the flyer 
himself and with the men who fly Vl(ith him. 
Though he has been showered with decora
tions and been to tea with the Royal Family, 
only time will tell what rank be will bold 
among the war's heroes; but already he was 
a hero to his own gang. 

COMBAT MOVIES also preserve a record of actio~. A motion-picture camera mounted in the wing of 
each Thunderbolt takes pictures at 64 frames per second whenever the guns are fired. At left, below, 
film is beinq removed from a returned fighter. Projected on a screen (right) at normal speed, they 
provide a slow-motion, blow-by-blow picture of the actio.n. At Fighter c,mmand, they are analyzed by 
precise mathematical methods which show when a hit was scored or why the fighter pilot missed his quarry 
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Joe Egan called him Skinny, and wished 
he could get Skinny to relax a few minutes 
between kills. George Hall called him Bud, 
and wished he could get Bud to go on a 
party. Whisky called him Walker, and 
wished he might always fly on Walker's 
wing. 

The Thunderbolts always work in ele
ments of two--two elements to a fiight, four 
flights to a squadron. The fighters fly above 
the bombers, ready to bounce if they sight 
bandits attacking. But if one flight bounces, 
another flight stays aloft to cover it, ready 
to dive to the rescue if more enemies appear. 
Or if one element bounces, the second ele
ment of its flight stays aloft. Always there 
is this teamwork for protection. In a bounce 
the element leader has his wing man close 
behind, to cover him. 

The wing man has a thankless job. He 
takes a major part of the risk, gets little 
of the credit. If his leader is as good a gun
ner as Mahurin, the wing man hardly even 
gets a chance to shoot. But Whisky would 
rather fly on Walker's wing, almost, than 
lead a flight himself. 

II 

Early last August Bud Mahurin was tak
ing a dim view of himself. He was browned 
off, discouraged, almost resigned to being 
a failure. 

One of our first Thunderbolt pilots, he 
came to England last spring with the first 
P-47 group, three squadrons which later 
were to gain fame under command of Col. 
Hubert Zemke. Right from the start he was 
a flight leader , with opportunity to show his 
stuff. But nothing seemed to go well. 

On his very first bounce, Bud felt he had 
made a fool of himself. Spying five FW-
190's far below, he led his whole flight down. 
He didn't know enough about high-altitude 
flying yet; and rushing ahead of his three 
followers, he got going too fast. Just as he 
was about to attack, he hit compressibility. 
It banged him like a club. 

(In the P-47 and P-38, aircraft have at
tained the ability to equal or surpass the 
speed of sound. This is especially true in the 
chill atmosphere of high a ltitude, for the 
speed of sound varies with temperature: at 
59 degrees F., it is 760 miles per hour; at 
50 degrees below zero, it is only 683 m.p.h. 
At the spee<t of sound, the behavior of air 
against an. aircraft wing suddenly changes. 
Instead of flowing over the airfoil, it piles 
up in f r ont of it. The aircraft is buffeted, it 
stalls, its ta il surfaces are blanked out in 
unstable air. Even before sonic speed is 
reached, local compressibility conditions de
velop over rivet heads and between struts, 
jolting the plane.) 

MAY, 1944 

HOMECOMING. Their job done, the Thunderbolts 
return. Jeeps, ambulance, and fire wagon are out 
on the field to welcome them and take care of any 
emergencies that may arise as damaged planes land 

BACK TO EARTH, the pilot alights and turns 
the plane over to a ground-crew man. This time 
the belly tank has been brought back; tanks are 
dropped only when necessary for speed in combat 

INTERROGATION by the intelligence officer is 
the first order of business. Whisky (at left) de
scribes a kill made by Mahurin (holding cup) 

When Mahurin tried to roll out of his dive, 
he stalled and wound up 500 feet below, 
staggering right across the noses of the five 
FW's he had set out to slaughter. They were 
firing on him from 150 yards. One hit his 
right wing, nearly tore it off, threw him 
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GUNNERY PRACTICE helps fill the time between missions and sharpen shooting eyes. At left, above, Mahurin 
(seated) is using the Beatie deflection trainer. Aimi ng at o scale-model FW-190, he calculates the proper lead. 
Whisky then inserts o calculating rod in the nose of the model : o target on the rod shows where the sight 
should have been centered . The trainer (right) is a st a ndard deflectiort sight attached to plane controls 

BREAKING IN new men is another between-times job. 
Here Mahurin, like a football coach, is using a black
board to show some newcomers the group's baHie tactics 

from a vertical bank on the left to a verti
cal bank on the right. 

Somehow be got away and hightailed for 
home, feeling very sheepish. Still, he had 
learned a lesson. A 7,000-foot dive was not 
so good. A good pass was about 2,000 feet, 
from up-sun. Then you had contr ol of what 
you were doing. 

Bud's next seven sorties were not en
couraging. Then, early in August, he got 
tangled up one day w ith the tail of a Lib
erator while flying over England, damaging 
his aircraft so badly that he had to take to 
his parachute. 

What made it wor se was that his group 
at this m oment was startlJ:lg to get hot. 
These three squadrons, which wound up the 
year with a t ot a l of m ore than 160 verified 
kills, did not destroy many Germans at 
first . They made sweeps and patrols over 
the Continent. Sometimes they escorted 

GUNS get a thorough going-over between missions. At left, below, one of the eight .50-calibers is be ing loaded 
through o hatc h in the wing top. At regular intervals, the guns must be bore-sighted as a check on accuracy. A 
crone lifts the plane to flying position (right) so that targets con be lined up by eye th rough the barrels 
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BELLY TANKS are reloaded and charged with pressure 
to make them work at high altitude. Notice the six 
black crosses on the nose of this plane; each stands 
for an enemy shot down. Some pilots prefer swastikas 

bombers. They got familiar with their new 
aircraft's behavior in combat, got the feel 
of the air five miles above Europe. Then 
suddenly they gained confidence, and with 
confidence came aggressiveness. 

New equipment gave another boost. 
The belly tank, pressurized to work at high 
altitude, adding as much as 200 gallons 
to fuel capacity, came into use at the end 
of July. Before Jerry had discovered the 
increased range of the Thunderbolt, he 
had been surprised and slaughtered three 
times. 

It was on one of these raids, August 17, 
that Mahurin clicked. This was the first raid 
on Schweinfurt, the same day as the more 
famous Regensburg show. That day Mahurin 
had his first victory- a double kill. This 
was the first of several times he saved the 
life of his wing man, George Hall. It was 
also the first occasion on which he demon-

GROUND CREW goes over every working part. These 
me n don 't get mentioned in dispatches, but their care
ful, painstaking work plays a big part in air combat 
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ENGINES come in for attention, too. Here cowling 
has been removed from the 2,000-horsepower Pratt & 
Whitney Double Wasp by ground crewmen. The scoops 
seen beneath the engine capture a ir to cool off the oil 

SHINING UP. Staff Sgt. John E. Barnes, of Fostoria, 
Ohio, heading Bud Mahurin's ground crew, puts 
a little elbow grease on the surface of an elevator 

VACUUM-CLEANING removes mud tracked into the 
cockpit. In a plane that often flies upside down, mud 
on the floor may fall right in the pilot's face 
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strated a quality which his comrades believe 
accounts for much of his success: an ability 
to see more than anyone else. 

In the vast, three-dimensional spaces of 
the upper atmosphere, filled with hundreds 
of aircraft, they say Mahurin has an un
canny ability to size things up quickly, see 
and understand what is going on, and decide 
instantly what to do. This is especially im
portant in a Thunderbolt. This heavy, high
powered teardrop is a hit-and-run ship. The 
pilot has to call his shots, engage the enemy 
suddenly and surely, then break off and get 
back to altitude. 

At this point we had better orient our
selves in the upper atmosphere. A box of 
Fortresses, :flying to bomb Germany, com
prises one wing-that is, three groups of 18 
bombers, three squadrons to each group. 
These bombers are so arranged in three
dimensional formation that their guns pro
tect each other. 

High above the box fly the escorting 
fighters. Since they are faster than the 
bombers, they almost necessarily :fly an S 
course, or frequently orbit, in order not to 
outrun the box. Of course this uses up fuel 
rapidly, and to keep the bombers continual
ly under escort it is necessary to have 
fighter groups going out in relays to relieve 
one another along the course. 

The bombers sometimes go beyond fighter 
range, and that is where the Nazi planes 
wait for them. That's where they were 
waiting when the belly tanks surprised 
them. One German· trick when they find a 
box short of escort is to ·send swarms of 
fighters on it at two o'clock and ten o'clock, 
coming to the bombers head on, then swing
ing around in a big orbit to come in again. 
The bombers can knock down fighters in an 
attack like this, but the fighters get a lot of 
bombers too. 

On this August 17, over Eupen on the way 
to Schweinfurt, as the 

Over their own territory the Germans use 
20-mm. shells which are self-destructive, so 
that they do not explode on hitting the 
ground. The shell bursts Bud had seen were 
those from FW-190's. As he dived, the FW's 
emerged from the rear of the bomber for
mation and swung right and left in wide 
orbits, to return to the frontal assault. 

Bud bounced hard on the tail of an FW 
furning into the left orbit, and its pilot 
never knew what hit him. (Fighters need 
eyes in the backs of their beads. Those who 
are shot down hardly ever do know what 
happened.) 

Bud pulled out of his pass in a hard, short 
turn, as he always does, and came back in. 
There was George Hall, his wing man, hot 
in pursuit of another F'W, scoring hits. And 
on George's tail, closing for the kill, was a 
third German. 

Bud roared in on No. 3, blasted him into 
:flames. George's quarry (later listed as -a 
probable) broke off into a smoking dive, 
and George returned to Walker's wing. All 
of this took less time than reading the para
graphs that tell it. Meanwhile, other Thun
derbolts, bouncing into the right orbit, had 
slaughtered three more. 

Homeward bound that day, Bud Mahurin 
felt very different. He had confidence now. 
Training is complex. Deflection shooting is 
all mixed up with theory and formulas about 
range, speed, radii of the circle in your 
sight. But once a man meets and masters 
the real thing, it becomes simple. 

Why, shooting the eight guns of a Thun
derbolt was just like squirting the garden 
hose. 

Ill 
When Bud thinks of shooting as though 

it were like squirting the hose back home 
in Fort Wayne, Ind., his analogy is perhaps 
more apt than that of Joe Foss, who ex-

plained his score of 
fighters S-ed along 
far above the bomb
ers, with all the usual 
hindrances to visibility, 
there was not a Ger
man fighter in sight. No 
doubt the Thunderbolts 
weren't visible either, 
since theirs was a sur
prise visit. 

GOOD LUCK? Here's the story of those 
black cats in the parachute room: One day, 
sta rting on a mission, the pilots found the 
supposed bad-luck bringer camping on their 
'chutes. As fast as she was thrown off one, 
she climbed onto another, until they tossed 
her out the door. That day the group brought 
down 22 Nazi planes. So Kitty was urged to 
stay, and in time supplied a corps of mascots 

Zeros in the South Pa
cific by saying it was 
just like shooting ducks. 
The firepower of a 
fighter plane is a stream 
of bullets, a squirt 
spreading into a small 
spraylike pattern. 

Imagine a small boy 

Suddenly, down 
among the rear bomb
ers in the box, Mahurin 
saw bursts small shell 

· bursts. Abruptly he 
started into a bounce, 
and he was less than 
halfway down when he 
saw that he was right. 
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~-"-·, running across the 
grass in a bathing suit. 
With the hose nozzle 
turned to its hardest, 
straightest stream, you 
are trying to squirt 
him. This is deflection 
shooting. Your nozzle 
is the pursuing aircraft. 
( Cont inued on page 212) 
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Lt. Col. George B. Jarrett: the Axis fears him because he knows 
much about their guns. His 150-mm. howitze r is German, World War 

Army1s gun detective solves 
secrets of enemy ordnance 
from i'unked artillery and 
shell fragments picked up on 
battlefields . . . Started as a 
boy by collecting souvenir-s. 

By 

ALFRED H. SINKS 
Photographs by WilLIAM W. MORRIS 

• 

1F YOU know the enemy and know your-
self, you need not fear the result of a 

hundred battles/' This w as w-ritten ~,500 
year s ago by the Chinese GeneTal Sun T zu, 
in hi s great tex tbook on war. 

DOWN at Aberdeen Proving Ground in 
Maryland, where the thunder of big 

guns, the scream of diving planes, rattle of 
machine-gun fire, rumble of tanks, and pop
ping of land m ines and booby traps give 
visitors the sound effects of an erupting 
battle front, a soft-spoken, sandy-haired, 
bespectacled lieutenant colonel with a 
stocky build and a studious air goes quietly 
about one of the most fascinating jobs that 
ever fell to a soldier. 

As far as George Burling Jarrett is con-
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GERMAN PFALZ D XII flying over Holly
wood after Jarrett helped its owner-pilot, 
Buck Kennell , of Paramount Studios, rebuild 
it. Jarrett had the necessary plans and data 

MARNE TAXI of the type in which 
French soldiers rushed to Joffre's 
support in the first Battle of the 
Marne. Jarrett bought it in 1931 
from the driver, but later doubted 
its authenticity and had it junked 

CAMOUFLAGED German artillery 
pieces as they appeared in his ex· 
hibition of World War rel ics on the 
Steel Pier. The larger piece (at 
right) is a 150-mm. howiher of 1913; 
the smaller one is a I 00-mm. gun of 
1914, both used by the Germans 

cerned, he is only following a lifelong hobby. 
He says frankly that for 28 years his con
suming interest has been junk. Jarrett can 
take a blackened, twisted chunk of frag
mentation and tell you just what kind of 
shell it came from. He can tell what kind 
of gun fired the shell, and give you all the 
specifications of that gun. The chances are 
he knows who made both gun and shell; 
where they were manufactured and in what 
year. Tbe amount of information he can 
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UNIFORM of fint lieutenant, German ar
tille ry, in World War I, draped on a 
dummy in Jarrett's museum on the Steel 
Pie r, Atlantic C ity. Nearly ten million 
persons visited the exh ibit from 1931-39 

pull out of almost any piece of junk that 
may be picked off a battlefield would as
tonish a real-life Sherlock Holmes. 

He has probably fired more different kinds 
of guns tban any other man alive. And 
there certainly are few, if any, who have 
as intimate a knowledge of the tools of 
modern war. 

Many a decisive smash at the enemy 
thousands of miles from home can be traced 
back to tbe plain oak desk Jarrett occupies 
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as head of the Foreign· Materiel Branch of 
the Army's Ordnance Research Center at 
Aberdeen under Col. C. G. Eddy, chief of 
the Center. Out in the· war zones, FMB 
maintains a corps of trained scavengers. 
They seize upon bits and pieces of dropped 
enemy equipment- anything from a sap
per's knife with a new type of grip to a 
self-propelled fie ldpiece with a new sighting 
mechanism or a tank tread with a new kind 
of bogie wheels. Jackals of war, they take 
samples of everything. Cartridge cases, am
munition feed belts- even buttons, buckles, 
and canteens are tossed into their rucksacks 
or piled on jeeps to be hauled away. All 
these they carefully sort out a nd classify. 
Each pr ize is taken apart and flown fast 
express to Jarrett at Aberdeen. There the 
weapons and other pieces of equipment are 
reconstructed, examined, fired, tested. 

Half a dozen technical bureaus, including 
mysterious G-2 and OSS, pounce upon the 
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SMALL CLUES SHOW NAZIS 
ARE HAVING TOUGH TIME 

-:-· .. • . . 
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How Nazi a mmunition is d ete riorating is 
revea led by the three I 05-mm. light fi eld
howitzer shell cases, a bove, picked up in 
~orth Africa. First, brass-pla ted steel (in
stead of brass); next, steel a lone; t hird, 
twisted a lloy. Their 75-mm. steel shells 
now break into large fragments (I, below ) 
instead of more deadly, jagged splint ers (2 ) 
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information gathered by the Ordnance De
partment's foreign materiel experts. An
alyzed and interpreted, these reports keep 
our Intelligence abreast of the enemy's war 
production. Through a bit of e·rsatz substi
tuted for a metal part, or a clumsy piece of 
workmanship, they show just how much the 
enemy's home front is suffering under our 
relentless pounding from the air. Some
times they reveal sabotage among the slave 
labor corralled from occupied countries. 
Again they may tell of some brilliant new 
discovery of German scientists - to be 
passed on immediately as a challenge to our 
own research workers. 

Analysis of the materials contained in 
these bits of enemy equipment often tells 
our bombing squadrons where to strike 
against the enemy's shipping, his railroads, 
his sources of raw-material supply. Not 
only such things as guns, bombs, and shells 
are important. A pair of waterproof pants 
taken from a captured German submarine 
commander in the Mediterranean told our 
Intelligence volumes about recent changes 
in Germany's chemical industry! 

Little known except to the ordnance ex
perts, FMB is one of the vital spark plugs 
in ·our war effort. According to Gen. G. M. 
Barnes, chief of the Technical Division of 
the Ordnance Department, it has saved end
less time, countless soldiers' lives, and un
told millions of dollars by giving us an ac
curate check on the enemy's firepower and 
a finger on the pulse of his war production. 

But Jarrett is one man whose war job 

• 

meant no sharp break with his peacetime in
terests. His hobby has simply grown up 
and gone to war . . It has been shaped by the 
organizing genius of General Barnes and 
his staff into one of the most remarkable 
military intelligence organizations in the 
world. 

Back in 1916 Jarrett was too young to 
fight, but he had a 16-year-old boy's natural 
interest in souvenirs of battle. Relics of 
Gettysburg crowded the walls of the Jar
retts' Victorian parlor in Haddonfield, N. J. 
They had been left to Jarrett's mother by 
grandfather George C. Burling, who organ
ized and led the Sixth New Jersey Volun
teers in the War Between the States. So 
General Burling's red-headed, husky young 
namesake was delighted when he received 
a package from overseas. Mailed by an 
older neighbor who had left Haddonfield to 
join the French ambulance service, the 
package contained two buttons picked up 
at Verdun. One was from a German uni
form, one from a French. 

Those two buttons started what in the 
next quarter century became the most com
plete collection of the impedimenta of mod
ern war. For the next 25 years he never 
stopped collecting, not even when his collec
tion included a tank, half a dozen superan
nuated airplanes, a French field hospital 
unit complete with X-ray, a Renault mili
tary camion, French 75's, German heavy 
field howitzers, and enough uniforms and 
equipment to outfit 20 companies of troops 
in the fashion of all the nations that par-

ALTHOUGH YOU CAN'T VISIT IT, THE ARMY MAINTAINS ITS 

GAS-OPERATED ANTIAIRCRAFT GUN taken 
from the Japs (at left) . It's a poor copy of 
the French three-barrel Hotchkiss. Although 
a naval mount, the Nips were using it on land. 
It is rated only fa irly effective against low
flying planes. Barrels are 58 inches long; the 
elevation is 75 degrees ; traverse, 360 degrees 

RECONNAISSANCE CAR-and it's not bad, either. 
This German vehicle, of 11h tons, has speed, power, and 
low silhouette. Spare wheels, affixed to the center 
axle, give s.upport on deep-rutted roads. Not armored 
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ticipated in World War I. Late in 1939 be 
was still bot on the trail of any prize that 
he had not yet succeeded in capturing. He 
had almost persuaded the Swiss Govern
ment to sell him one of their Schmidt
Rubin rifles when the outbreak of war 
stopped all further shipment of arms from 
Europe. 

The quiet old Quaker town of Haddon
field, N . J., was inclined to look askance at 
young Jarrett's passion for the instruments 
of death. It was not long before his tro
phies filled every available inch on the walls 
o~ the young collector's bedroom. But the 
older Jarretts took alarm when ''Burling's 
junk" filled the attic and began to spill over 
into the basement. 

The Jarretts were not wealthy, and they 
were of no mind to advance hard-earned 
cash for such a useless-seeming enterprise 
as young Burling's. But he easily hurdled 
that obstacle. Summers he worked as a 
helper on a delivery truck. So single-pur
posed was he that he never learned to smoke 
cigarettes. Every spare bit of cash was 
saved for investment in the growing collec
tion of "Burling's junk"! 

In the summer of 1917-18 he managed to 
find a job in the yard of the New York Ship
building Company for the princely sum of 
$30 a week. Every payday, with his week's 
wages burning his pocket, he stopped at a 
certain pawnshop in Camden to look at a 
German army rifle, a Mauser that by some 
quirk of fate had found its way to South 
Jersey. Time after time he examined the 

. : • . 

gun with eager fingers. He has never fQr· 
gotten the thrill he felt when he had finally 
saved enough money to buy it. 

Nothing ever stopped Jarrett from going 
after any piece of ordnance that he needed 
for his collection, and he rarely failed to get 
it. He lost no time getting in touch with 
anyone, anywhere, who had a bit of ord
nance to sell or swap. By using flattery on 
the Italian dictator he persuaded Mussolini 
to give him a whole collection of Austrian 
weapons captured in the last war. He got 
Crown Prince Wilhelm of Germany to con
tribute tokens of his own campaigns. Other 
collectors remember him as a shrewd trader 
who drove a smart bargain, but they de
clare he was always fair. 

In 1922, after two years of college, Jar
rett went to Europe, toured the battlefields, 
collected more choice items, and made 
friends who agreed to try t o find still other 
pieces that he wanted. He went to work 
for an importing firm in Philadelphia, and 
the collection prospered. But by 1928 he 
was faced with a serious problem in logis
tics. The collection had grown to about 
4,000 pieces. Six tons of "Burling's junk" 
crowded the eight-room house in Haddon
field. Jarrett decided that if the collection 
was to go on growing he would have to find 
some other place to house it. And it was 
becoming a too-expensive luxury. He would 
have to make it pay its own way. 

He solved both problems at one stroke by 
persuading the owners of the Steel Pier at 
Atlantic City to let (Continued on page 200) 

OWN MUSEUM FOR INTENSIVE STUDY OF ENEMY WEAPONS 

JAPANESE LIGHT MACHINE GUN, 6.5-mm., type 96 ( 1936). It is 
gas operated, magazine fed, air cooled; has bayonet for in-fighting 

ITALIAN LIGHT MACHINE GUN, Breda 6.5-mm., model 30. AI· 
though rated at 450-500, it fires in combat only 150 rounds a minute 

-
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GERMAN HEAVY MACHINE GUN, 
the all-purpose Solothurn, 7 .92-mm., 
MH. Examining it are Maj. Gen. 
Charles T. Harris, Jr., who commands 
the Aberdeen Proving Ground, and 
Col. C. G . Eddy, chief of the Ord
nance Research Center. Jarrett is 
head of the Foreign Materiel Branch 

l 
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THE beginner who would like to know 
something about clouds and what they 

tell about immediate weather prospects is 
usually discouraged by the jaw-breaking 
names given to them by meteorologists. 
Actually these terms are but simple combi
nations of a few basic La tin nouns and 
adjectives. Taking their names from their 
contours, the three main cloud forms are 
cumulus (accumulated, or heaplike), stratus 
(spread out, or extending horizontally), and 
cirrus (having a wispy curl-like formation). 
By combining these names with each other 
or with such qualifying terms as alto (high), 
fracto (broken), nimbus (head) , castellatus 
( turretlike), and mammatus (bulbous) , the 
beginner can equip himself with a fancy
sounding vocabulary adequate to describe 
practically any cloud formation he may find 
in the sky. 

But hanging a fancy title on a cloud isn't 
enough. The trick for the amateur meteor
ologist is to r ecognize clouds as signals of 
approaching weather. Basically, a cloud is 
nothing more than a condensation from a 
warm body of air that either has risen of 
its own accord, or has been violently pushed 
upward, to a cooler level. By its shape and 
movement, however, it reveals a great many 
things about temperature, topography, and 
approaching or r eceding wind currents. 
Simple cumulus clouds, for instance, which 
are fiat at the bottom and mountainlike at 
the top, are signals of good weather, for 
they mean that warm currents have risen 
leisurely in an undisturbed area and have 
then gradually condensed on reaching high 
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CUM 
SINQ·TO·OVER 
15.000' 

CUMULUS 
4500' 

-

CUMULUS douds are distinguished by their puffy 
heapl ike formation. Warm air rising leisurely into 
a cold altitude usually produces a simple cumu
lus that is flat at the bottom and built up at the 
top. When this warm air is suddenly boosted sky
ward by an invading cold "front," however, it is 
likely to gather into an ugly-looking cumulo-nimbus, 
or thunderhead , tha t is a sure signal for a storm 

POPULAR SOIENOE 

• 

Cllpyngh'ed m tenal 



STRATOCUMULUS 
OUT 8500' 

NIMBOSTRATUS 
3000' 

' • 

STRATUS 
ABOUT 2000' 
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STRATUS, os the nome suggests, is o compara
t ively straight Ioyer of cloud that extends hori
zontally. It is often accompanied by rain. Like 
cumulus, it tends to form into o thunderhead { nim
bus) os it rises. Familiar to virtually every air
plane passenger is stroto-cumulus, which, when seen 
from on altitude of about 14,000 feet, looks like 
o great wide-stretching sea of soft billowy cotton 

-~CII\ItOSTQA~US 
OVER 27.000' 

• 

CIR~OCUMULUS 
OVErt 14.000' 

CIRRUS is t he high flyer of the clouds. Seldom 
found below 24,000 feet, it is composed of flimsy 
frozen vapor that the high winds hove whipped into 
curly tenuous streamers. When o storm is caused 
by o cold body of air displacing o worm one, high 
rising currents will often freeze into the wispy 
tendrils known os "mores' toils." Moving ahead of 
the storm, these "toils" will indicate its course 
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altitudes. However, cumulo-nimbus, or a 
cloud formation that grows rapidly into a 
thunderhead and mounts to a summit, means 
that warm air has suddenly been tossed sky
ward by an invading cold current and that 
the surrounding area is in for a squall. 
Often a few inner currents of the warm, 
rising air will be shot up to the stratosphere 
where they will form into icy wisps of 
cirrus. Known as "mares' tails," this cirrus 
will push on ahead of the storm and indicate 
its prospective course. 

If you .find a high, dull ceiling of milky 
cirrus, the chances are you are seeing the 
vanguard of an approaching body of warm 
air, for unlike an invading cold "front," 
which burrows under the warm air it dis
places, a warm body of air invades by com
ing in "over the top." In other words, its 
front will begin at high cirrus and extend 

TYPICAL CUMULUS CLOUDS 
Worm air, rising slowly to cool levels, will 
condense into o simple cumulus form. Whe n 
shot skyward by on invading cold "front," 
i·( gathers into o thunderhead ( cumulo nim
bus}. its innermost currents continuing up-
word to form into on " anvil top" of cirrus 

back and downward to low stratus-the 
latter formation usually being accompanied 
by rain. 

Here, then, are a few of the most common 
ways in which nature signals the type of 
weather she is about to bring you: If on a 
summer day you :find small cumulus clouds 
that don't tend to grow larger, you can be 
fairly sure that you are in for some good 
weather. If, however, you :find a bank of 
cumulus that seems to be growing and 
building to a su~mit, you can start look
ing for rain, hail, and lightning. If you see 
banks of clouds extending east and west, 
and moving fast high in the sky, you can 
count on a cold snap. If a cloud layer on 
the horizon begins to form into turretlike 
shapes at its top, then you had better start 
looking around for shelter, for you are in 
for some heavy squalls. 

Unlike on invading body of cold air which, in entering o warm area, comes ploughing in 
from below in o low spearhead that slopes away as it extends upward, on invading worm 
body of air comes in with its spearhead held high. In coming in "over the top," it presents 
o " front" that runs the gamut of formations, usually ending with the rain-bearing stratus 

----- ::-----
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MAMMOTH PLUGS in the top 
of a n oil circuit breaker are a 
part of t he switch that guards 
the flow of 230,000 volts of 
electricity into a new war plant 
of the Northwest. Inside t he 
tank is a disconnect ing device 
that shuts off the power in 
one twent ieth of a second w hen 
a short circuit occurs. More 
t han 5,000 gallons of oil quen ch 
the blue-hot electric arc cre
ated when the switch is opened. 
The six-foot piles of porcelain 
sa ucer insulators on the upper 
half of t he plugs prevent high
voltage electricity f rom flash
ing over between t he tank a nd 
the t ransmission line. The 
plugs, known as condenser 
bushings, are shown being pre
par ed for a test at the East 
Pittsburgh works of the West
inghouse Electric and Manu
facturing Company, where they 
are being made ready for ship
ment and installation. 

• 

HOUSING PROBLEM in Arizona 700 years 
ago was solved by Indians in the Canyon del 
Muerto. The Chicago Natural History Mu
seum has demonstrated how in a diorama 
model of a cliff dwelling p laced in the new 
archaeological hall devoted to American In
dian civilization before the coming of the 

-
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white man- prior to 1492. Archaeological 
evidence indicates that the cave was occu
pied by the Indians about 1250 A.D., and 
abandon ed some 50 years later on account 
of drought and a military defeat. The corn
fields on the canyon floor were reached by a 
zigzag path cut in t he cliff. 

• 
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FLUID MOTORS, driven by oil pumped 
through them, give precise movements. 
For example, they turn and stop "in
dexing" tables for high-speed presses 
that load war shells. At left, views 
show outside and inside of new Deni
son Engineering Company model. Few 
moving parts assure long wear, as 
suggested in simplified sketches illus
trating the principle. This type of 
drive is said to permit instant starts, 
stops, and reversal without damage. 

PRINCIPLES OF NEW FLUID MOTOR 

Imagine a piston push
ing down on on oiled 
and tilted plate. Pis
ton slips downhill 

Now orr a nge seven pis
tons, some pushing 
down under oil pres
sure. Pushers sl ide down 

ARC WELDING, with metal applied layer on 
layer, is being used with General Electric 
electrodes to build up railroad car wheels 
worn down by the punishing grind of war 
transportation. Heavily loaded trains are 
resulting in unusual w ear and tear on the 
rolling stock, and the difficulty of obtaining 

Enclose pistons in cylin
drical guide, and the 
cylinder will turn as 
shown by the arrow 

Fix drive shaft to cyl
inder; you have a flu
id motor. Some pistons 
push; others spill oil 

replacement parts makes it necessary to 
repair wherever possible. The car wheels, 
after being preheated to 350 degree8 Fahren
heit with a blowtorch, are built up with a 
bead of metal, after which they are finished 
to their original dimensions and, for prac
tical purposes, their original condition. 

Before, during, and after the 
resurfacing of a railroad car 
wheel. Repairman checks to see 
extant of wear; wheel is built 
up by arc-welding process; in
spector gauges new lathe work 
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"GUNBOAT GLYPTODONT 
accepts challenge of Battling 
Sabertooth, and kayoes him in 
fourth round." Thus, three mil
lion years ago, some mid-Plio
cene sporting editor might 
have beaded his blow-by-b~w 
description of the fight. These 
pictures by John Conrad Han
sen are part of a paleontolog
ical exhibit in the Chicago 
Natural History Museum, and 
show a huge tortoise-armadillo 
ably coping with a sneak at
tack by a saber-toothed tiger. 
Covered by a shield of bony 
armor, in some places more 
than an inch thick, this glypto
dont was further armed with a 
heavy clublike tail capable of 
dealing a crushing blow to an 
attacker. The largest of these 
animals attained over-all 
lengths of more than 10 feet. 

The first picture of the series 
shows the glyptodont, a strict 
vegetarian, grazing on a bit of 
herbage while the sabertooth 
approaches warily. As the cat 
draws near, the armored mon
ster draws in his bead and 
bides his time. When the sa
bertooth circles around to the 
rear, he gets too close, and the 
heavy spiked tail goes into ac
tion, knocking the attacker 
cold. Having thus disposed of 
his enemy, the tortoise-arma
dillo continues his interrupted 
meal. Scientifically speaking, 
this armadillo is known as 
Eleutherocerc1ts; the saber
tooth as Thylacosmilus. 
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TELEGRAMS IN CHINESE are being 
speeded for wartime communication be
tween four of the most important cities of 
China by Telefax apparatus built by the 
Western Union Telegraph Company. 
Previously, the Chinese system of tele
graphing bas involved using a code num
ber for each of the 9,000 characters em
ployed in writing. On the receipt of such 
a telegram, it must be decoded by turn
ing the numbers back into their corre
sponding characters. Such telegrams oc
casion delays that hamper the war effort. 
Since the Telefax apparatus electrical
ly transmits in facsimile whatever is 
written on paper, there is no loss of time 
in either sending or reading the message. 
At left, a Chinese telegraph employee 
examines a test message. 
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CARPENTER SET of tools is here displayed to show 
axes, saws of several kinds, pinch-point crowbar, adz, mon
key wrench, spike maul, steel square, foot rule, claw ham
mers, side-cutting pliers, framing chisel, gooseneck wrecking 
bar, and a few small items such as hacksaw blades, metal
lic tape rule, chalk, chalk line , and silC red and blue crayons 

I ., 

• 

PIONEER SET includes a 
five-foot crosscut saw, shov
els, picks, machetes, sledge 
hammers, axes, brush hooks, 
blocks, post-hole auger, and 
a 12-ton hydraulic jack. 
Brush hooks, seen crossed 
at the center of the pic
ture, are used for cutting 
through South Sea jungles 

AUXILIARY SET, shown 
at left, is used in conjunc
tion with the Pioneer Set, 
pictured above. Normally 
it contains 300 feet of %. 
inch rope, a roll of 16-
gauge wire, I 05 pou nd s of 
na ils ranging in size from 
8-penny to 60-penny, and 
30 burlap sand bags. It is 
carried by two or four men 

Co•bat Tools 
fO ARMY ENGI EEBS 

PRACTICALLY any kind of job is 
possible to the combat squads of the • U. S. Army Corps of Engineers equipped 

with their three new portable tool sets 
illustrated here. They include tools for 
building roads, bridges, barracks, and 
airiields; for digging foxholes, trenches, 
and drainage systems; for stringing 
telephone lines, repairing railroads, and 
erecting camouflage nets and road 
blocks. The engineers are equally pre
pared to demolish and wreck, and, if 
need arises, to fight. 

The sets emerged from experiments at 
the Engineer School, Fort Belvoir, Va., 
where officers and men of the engineer 
battalions are being trained. Most of 
the tools are familiar to persons having . 
knowledge of construction work, but 
some uncommon ones have been added. 
For instance, there is the brush hook, a 
strange-looking tool r esembling an an
cient weapon. At the end of a wooden 
handle is a sharp curved blade, ideal for 
cutting through jungles such as those 
in New Guinea and the Solomons. 

The units of this equipment are known 
as the Pioneer Set, the Auxiliary Set, 
and the Carpenter Set. Two or four 
men are detailed to carry them, depend
ing on the distance. Every squad has 
two of the sets, and each platoon carries 
supplementary sets and extra tools. 

Combat squad member shapes log with adz 
from Carpenter Set. All tools in sets come into 
use as engineers build, repair, or destroy 
in battle areas. A common use for the adz is 
in making railroad i·ies for wrecked tracks 
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Propellers that look like hopeless wrecks, damaged by being ru n on 
a beach or through contact with rocks and logs, are renewed by ex
pert treatment. At left is a seeming piece of junk brought in for 
repair; at right is shown a similar one that has been reco nd itioned 

1 The bent blad es are ha mmered 
back to the correct angle on 

t his "pitch b lock," so t ha t they ta ke 
t he pro per "bite" of t he wa t er 

• 
nPaslon~ rre 

A HIGGINS landing boat nas fulfilled its mis
sion. Roaring in from the sea, grating to 

a stop on an inhospitable shore, it has unloaded 
cheering men who form the spearhead of an 
American invasion force. What matter if brutal 
treatment has twisted and torn its propeller, so 
long as the beachhead has been secured ? 

But the chances are that this same propeller 
will see combat duty again. In the hands of ex
pert craftsmen, an apparently hopeless wreck 
will be restored to its original pitch, built up 
where its bronze has been torn away, and ground 
and polished until it is as good as new. Accom
panying photographs show how the exacting 
work is carried out in the New York shop of 
Oluf Mikkelsen, one of the firms whose pro
peller-reconditioning facilities are being devoted 
entirely to Government service for the duration. 

3 In grinding to size, the original thickness and 
other dimensions of the propeller are restored by 

coarse and fine grinding wheels, followed by pre
finishing to dose measurements on an emery wheel 

• 2 An importa nt step in t he p rocess of reco nd i-
t ioning a damaged pro pelle r is building up 

lost metal with the aid of oxyacet ylene weld
ing t o rch and bronze welding rod. A slig ht ex
cess of metal is added to allow for gri nd ing 

4 Th e like-new appearance of reco ndit ioned 
propellers is accomplished by the use of buff

ing and polishing wheels, which impart to the 
blades t heir final smooth and mirrorlike fin ish 



to create an arctic paradise. 

By HAROLD 0. WHITNALL, Sc.D. 
Colgate University 

AFTER the war ends, Iceland is to become 
r\ a garden spot of the world. Utilization 
of its many hot springs will transform a 
region of snow and ice into a chain of large 
hothouses where grapes, melons, tomatoes, 
cucumbers, and other fruits and vegetables 
will grow in abundance. Every Icelander's 
table will offer products now known only 
through importation. 

It didn't take the American doughboy 
long to learn from the girls there how to do 
washing in hot waters bubbling from the 
earth, or the easy way of brewing a pot of 
tea with steaming water from an outdoor 
pool. Once in a while he had a taste of a 
fresh tomato grown under the glass of a 
small greenhouse. If he was lucky enough 
to spend a week end in one of the better 
homes, apartments, or hotels in Reykjavik, 
the capital, he found his room heated by 
water from scalding springs. 

The abundance of these naturally heated 
waters impressed the forward-looking 
Yankee mind. If a few tomatoes could be 
grown in small hothouses, why couldn't they 
and other products be grown on a large 
scale ? And if a few buildings could be 
heated by the waters from hot springs, why 
not an entire city? This chea~ and inex
haustible source of heat was not being used 
to the extent it should be, especially in a 
cold land whose only fuel is dried turf, bits 
of dwarfed, scraggly trees, and a small 
amount of expensive imported coal. 

American money came in, and this year 
will see the completion of pipe lines which 
will enable all houses in Reykjavik to be 
heated with hot-spring water. American 
inventive genius visualized the building of 
many large hothouses, where luscious fruits 
and vegetables could be raised to vary the 
monotonous diet of potatoes, cabbages, rhu
barb, and a few small fruits and berries. 
Already ambitious young Icelanders are in 
the United States studying hothouse horti
culture and obtaining estimates on glass and 
other greenhouse materials. 

Iceland is a strange region of ice and fire. 
One eighth of its 40,000 square miles is 
mantled with glaciers, and a much larger 
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STEAM -DRIVEN 
TU RBINE PROVIDES 
ABUNDANT POWER 

• 

' - . • 
• 

area is snowbound for most of the year. 
But beneath the cold surface rocks lies 
thick, hot, molten matter. From time to 
time these subterranean pockets filled with 
melted rock have been squeezed and their 
contents forced upward. Some of this white
hot fluid has broken through the surface and 
spread lava over the land through volcanic 
vents, of which there are over 100; some 20 
have been active in modem times. 

Many masses of the melted underground 
rock have never reached the surface, but 
have been checked in their rise and now lie 
buried at no great distance from the surface, 
radiating a tremendous amount of heat into 
the adjacent crust. As water comes into 
contact with this intense buried heat, its 
temperature rises sharply, and it finds its 
way to the surface in the form of steam 
jets, hot springs, and geysers. 

Although hot springs are not unusual 
phenomena, those of Iceland are remarkable 
for their singular freedom from disagreeable 
solutions of sulphur, iron, chlorine, and other 
impurities; furthermore, they carry little 
sediment. These qualities permit their use 
in outdoor swimming pools, in washing 
clothes, and in plumbing systems. 

The springs vary from tepid pools to reser
voirs of piping-hot water with temperatures 

• • 
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SEC.TION TH ~OUGH EARTH SHOWING 
HOW NATURE'S HEAT CAN BENEFIT ICELAND VOLCANO 

HOT S PRINGS AND POOLS 
TAPPED TO HEAT GREEN-
HOUSES DIRECTLY 
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at the boiling point. But that is only the 
beginning of the story. Geologists are sur-

~ 

veying the areas where the springs break 
through the surface, looking toward the 
drilling of new openings at greater depths 
which will tap hotter waters. 

When the groundwork for making Iceland 
a northern hothouse is completed, the eco
nomic status of the island will be greatly 
improved. With unlimited live steam and 

MAY, .:944 
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hot water piped from abundant hot springs, 
greenhouses can be heated and maintained 
at any temperature much more cheaply than 
those in any other country in the world, and 
this in a land where winters are long and 
summers short and cool. Not only will the 
inhabitants get new food; England and the 
Scandinavian countries will eagerly await 
the luscious fruits and fresh vegetables 
grown by means of volcanic fires. 
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With the Japs astride her famous 

Burma Road, China gets supplies by 

air transport over the hazardous 

near-Himalayan "hump/1 

By 

ALDEN P. ARMAGNAC 

STARTING from India instead of from 
Japanese-held Burma, giant American 

cargo planes replace earthbound trucks to 
carry vital military supplies to China. Lat
est figures reveal the amazing fact that the 
air route now surpasses the famous Burma 
Road at its peak of monthly capacity. 

Exploiting its temporary command of the 
Far Eastern seas after Pearl Harbor, Japan 
has tried desper ately to isolate China from 
Allied aid- and failed. And now the turning . ' pomt has come. 

From India 's por t of Calcutta, a railroad 
extends to the extr eme northeastern corner 
of t he empire, in the province of Assam. At 
this jumping-off place, American flyers have 
established a group of airfields. Hardly had 
the Burma Road been cut by the Japanese 
when daring airmen pioneered a flying 
cargo route from these bases over the moun
tainous "Burma hump," amidst snow-capped 
peaks 20,000 feet high, to Yunnan, China. 

---~--- • .. ,# - ..... -;_ .. ~- ...... 
..... - - ~~ . ,., . . ,. 

-·- "?;--. ... - ~--

TRUCKS carried 15,000 tons 
of freight o month into Chino 
over the Burma Road when 
that famous highway was 
open and carrying its peak 
capacity. The photograph at 
the right shows o ladder of 
hairpin turns with which the 
Burma Road snakes its way 
across near-Himalayan ranges 
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They bega n with rickety old DC-3's, better 
fitted for the scrap heap than for the world's 
m ost dangerous a irway. Then twin-m otor ed 
C-46's , a nd sleek four-motored Constella
tions with pressurized cabins, began t o ar
r ive. Flying day and night, they n ow are 
declared to exceed the traffic handled by 
La Guardia Field, New York City's great 
airport. The air trail remains as hazardous 
as ever- one pilot who reported sighting "a 
cloud w ith a rock in it" came in with half 
a tail- but special rescue crews stand by to 
go after overdue flyers, who may have had 
to bail out in the inhospitable t er rain. Into 
China the cargo planes bring bombs, jeeps, 
gasoline, plane motors, spare parts, small 
arms and ammunition, and even artillery 
and 2 % -ton trucks. They return with Chi
nese tungsten and other strategic materials. 

Military observers dispel any illusion t hat 
China, even now, receives enough arms to 
meet a ll her needs. The "aerial Burma 
Road," an emergency step in the right di
rection, many soon be supplemented. 

At this writing, Allied troops a r e fighting 
their way through northern Burma toward 
China. Behind them, starting at Ledo, In
dia, engineers are hacking out a new hig h
way. Currently it serves simply as an 
"invasion road," bringing up supplies to the 
troops advancing ahead of it and on its 
flanks. But event ually, t he Ledo Road may 
be linked to the Chinese-held portion of the 
Burma Road. 
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CARGO PLANES, flying the " Burma hump" across 
from India, now bring a greater flow of arms into 
Chino than the Burma Rood trucks ever did. First 
ships to fly the perilous mountain route were o ld 
DC-3's. Today, sleek, four-engined Constellations 
and twin-engined C-46's ore on the job. The Con
stellation (above) has a handy pressurized cabin 
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MASS SANDBLASTING in this homemade metal 
hopper saves countless man-hours formerly spent 
in handling small airplane parts individually. The 
idea won prom otion for Harry Clinesmith, of Boe
ing Airplane Co., Wichita, Kans. 

• • :: : • ! ) .. ,.. . .... ,• ' . . ... . . ~ . " I 

• 

ONE FINGER opens or closes this 
compact, quick-acting collet chuck 
developed by Ray W. Goodwin and 
made by the J. & J. Machine Co., of 
Cuyahoga Falls, Ohio. 

J,.. jj;.ill ..... ,...;...· 1 ... , ... , ,... • 

" 

STRAPPING of laminated fiber replaces steel 
strap as reinforcement in packaging for domestic 
shipments. The easily applied material was cre
ated by A. J. Gerrard & Co., of Chicago. 

6,408 TEETH IN ONE TOOL. Each 
of the carefully ground edges in 
this gear cutter, made by the Michi
gan Tool Co., Detroit, is a separate 
tool, which removes its own chip in 
the process of finishing precision 
gears by the crossed-axis gear
shaving principle. 
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As our war birds gain in 

speed and weight, the gear that gets them off 
the ground has to take a terrific lleating. 

By C. B. COLBY 
Drawinss by DOUGLAS ROLFE 

N OT long ago, a mammoth new experi
mental bomber was trundled out of its 

concrete-floored hangar onto the macadam 
apron in front of the building- and prompt
ly sank into the surface up to its hubs! The 
weight carried by its giant wheels was too 
much for paving designed to support the 
he a vi est aircraft previously built. After the 
plane was fished out, those wheels not only 
carried it safely to a take-off, but even were 
fully retracted in flight! 

A Flying Fortress smashes down upon a 

MAY~ 1944 

runway in an emergency landing, not with 
its normal dead weight of 30 tons, but with 
60, 80, or even 90 tons of impact weight. The 
landing gear takes it, and can take it again 
and again if need be. 

Fighter pilots get the word of enemy air
craft approaching and rush to their planes 
waiting with the engines roaring. They hur
tle down the runway and take the a ir. The 
landing gear retracts into the fuselage and 
wings and becomes invisible-in 20 seconds! 
Upon their return, this same gear drops and 
becomes locked in landing position in 15 sec
onds. Moreover, the pilot knows at a glance 
at his instrument board exactly what posi-
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LANDING-GEAR HISTORY 

1890 Skids resembling sled run-
ners, fastened to the bot

tom of the fuselage of the original 
Ader "Eole," were the first mechan
ical landing gear. The plane flew 
but proved unmanageable in the air 

1906 Wheels had been tried on ex-
perimental craft even before 

the Wrights' skid-equipped plane flew. 
One of the early practical applications 
was on the canard biplane, first plane 
to maintain free flight in the Old World 

1907 Spring shock struts came 
in about the time of the 

Voisin biplane used by Farman. This 
was only one of many rad ical inno
vations to come out of France, the 
birthplace of wheeled landing gear 

tion his landing gear is in at a:ll times. 
These are examples of the accomplish

ments of the engineers and designers of 
landing gear for our modern aircraft; ac
complishments in the face of the most rigid 
space and weight limitations, for once the 
plane is airborne, landing gear becomes a 
liability rather than an asset. 

There has always seemed to be a good
natured battle between the aircraft and 
landing-gear designers- -to see which could 
gyp the other out of more space, but some
how or other they always get together in 
the end. Neither can succeed without the 
help of the other. 

The problem confronting the gear design
ers varies with the ship itself, its mission, its 
speed, and pilot who will fly it. Training 
ships require sturdy gear and wide tracks 
(space between the wheels) for the ragged 
landings of students. Bombers need plenty 
of track, too, coupled with extreme weight
sustaining qualities and equipment to re
tract the heavy gear. Fighter planes must 
be equipped with gear that can be retracted 
and locked in 20 seconds and lowered and 
locked in 15 seconds, brakes for short stops 
on small fields, and rugged tires that can 
stand high-speed landings on rough fields. 
As the weight and speed of modern aircraft 
increase, the designers of landing gear must 
provide safe, reliable, and compact landing 
gear to keep pace with them. 

Tire engineers must, in turn, keep up with 
the gear designs and provide tires to with
stand the tremendous loads, impacts, and 
burns encountered in hundreds of landings 
on the worst possible runways. Tires can 
be made only so big, for there is limited 
room within the ships to a ccommodate them. 
To see just what this means in really big 
ships, consider the B-19, the Army's huge ex
perimental bomber, with a span of 212 feet 
and a weight of 60 tons loaded. The single 
tires of this giant are eight feet in diameter 
and weigh over a ton apiece, with the wheel. 
Yet failure to retract them entirely would 
cut several hundreds of miles off the range 
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of the monster plane, which is 7,750 miles. 
Speed, too, must be considered in these 

giants, but in fighter planes the factor of 
speed is of even greater importance than 
strength in the design of retracting gear. 

The Army Air Forces do not install re
tracting gear on aircraft having speeds less 
than 175 m .p .h ., except in special types of 
trainers designed to acquaint students with 
its use. Above the 175-m.p.h. class it is al
most mandatory, for its advantages far off
set the added weight. (Equipping a plane 
with retracting gear calls for about 15 
pounds of reinforcement for every pound 
of the gear and its retracting equipment.) 
With the present aircraft engines, speeds of 
over 300 m.p.h. would be next to impossible 
with fixed landing gear. 

Naturally, these higher speeds mean that 
the landing speeds will be proportionately 
greater, and the gear must be designed to 
take the impact safely time and again on 
any surface. The fact that the surface of 
the landing area is not always of the best, 
and often far from it, has brought new pop
ularity to an old idea- the tricycle landing 
gear. Such combat aircraft as the Bell P-39 
and the Lockheed P-38, as well as the giant 
Consolidated B-24 and the Douglas C-54, use 
the tricycle gear. So do the medium bomb
ers in the North American B-25 and Martin 
B-26 class. 

The admitted safety of the tricycle gear, 
ease of ground handling, and better visibil
ity indicate that this type of gear will soon 
be standard on private and commercial as 
well as military aircraft. 

One of the greatest advantages of this 
gear is the ability of the craft to operate 
from much smaller fields. The pilot may 
safely apply his brakes almost as soon as he 
"tctuches down," and in the take-off he need 
not use up valuable runway in getting his 
tail up into flying position, for it already is 
elevated before the take-off run is started. 

The inclusion of tricycle gear of either 
retracting or fixed type will undoubtedly be 
mandatory in future private planes, because 
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1911 Antoinette wore pants. This, 
the last model designed by 

labouchere, was remarkable for its 
enclosed undercarriage as well as 
for its internally stressed, tapered 
low wings; steam-cooled engine 

1917 The principle of retractable 
landing gear was introduced 

by Capt. James V. Martin in his K-Ill 
Scout biplane, whose wheels could be 
partially withdrawn into wells. The wheel 
spokes-flat springs-absorbed shock 

1918 Also attributed to Ma rt in 
was the split-axle landi ng 

gear, here shown on a De Havil
la nd of the period. The split axle 
removed much of the hazard from 
landings on rough, overgrown land 

of its obvious safety advantages. At pres
ent, such ships as the Skyfarer and Ercoupe 
already feature it. 

As we trace the history of landing gear 
from the time when Lilienthal used his run
ning feet for glider take-off, we find many 
novel ideas in gear design. The first me-

chanical landing gear is claimed for the 
"Eole," built and said to have been flown in 
1890 by Clement F. Ader, of France. This 
weird aircraft landed, though tragically, on 
three ski-like skids on the bottom of the fuse
lage, similar to those later used on the 
Wright airplane. ( Continued on page 80 ) 

SKIDS: THE SIMPLEST TYPE OF LANDING GEAR 

WRIGHT BROTHERS. The first powered plane to achieve sustained flight with a passenger had landing 
gear consisting of wooden skids turned up slightly in front. For the take-off, these rested on a wood
en carriage that slid along a 60-foot, iron-covered monorail track laid on the slo pe of a sand dune. 
As the carriage slid down the greased ra il, the plane t ook off when sufficient speed had bee!'! attained 

NOSE GUARD. On this early monoplane, a nose skid 
ran from the cente r of the axle to a point just behind 
and below the prop. Th is was to prevent nose-over. Note 
wing-tip wheel for "Chinese land ing" (wun wing low} 

GLIDERS are among the few types of aircraft that still 
use skids. Below is one of the four skids on the Army's 
CG-4A troop and cargo glider. With shock absorbers, 
the skids are used in crash landings where wheels are out 



FIXED GEAR is used on training planes and 
private planes of slower types. On trainers 
such as this Fairchild PT-19, it gives a wide 
track and low center of gravity for safety 

RETRACTING gear is standard on modern combat aircraft. In 
this Grumman Hellcat, the gear folds straight back into the 
wing, with the wheel and strut making a half turn as it does 
so. When retracted , gear lies flat in the underside of wing 

PANTS reduce drag on big planes 
that hove no room for retracting 
gear. The Handley Page Harrow at 
the right has streamline enclosures 
not only on the main landing-gear 
wheels but also on the toil wheel. 
In a slow plane, weight of pants 
is repa id in improved performance 

I. On the Grumman Wildcat, the wheels ore drawn up 
and inward on hinges moved by a system of revolving 
threaded rods and nuts. As the rods revolve, the nuts 
climb, drawing the gear up into the fuselage. 2. British 
Spitfires and German M E-1 09's swing gear outward; P-39 
Airocobro and Hawker Hurricane swing them inward 

FIRST MILITARY plane to be delivered with re
tracting land ing gear was this Grumman FF-1 . Gear 
was drown up into the fuselage so that the wheels 
fitted into the round wells. Bod feature was narrow 
track ; compare with fixed-gear trainer at top left 

EARLY TRICYCLE gear appeared on the Edward 
Mines biplane (left) in 1909. Obviously mod e from 
bicycle ports, it still has the handlebar attached, 
with the hand grip for the wheel broke in evidence 

3. Retracting gear of Seversky P-35 folds backward 
but does not lie flat against underside of wing. Wheel 
and gear ore covered with a hood. 4. On the Curtiss 
P-40 series and Grumman Hellcat, gear rotates and 
folds backward at the some time, so that the gear lies 
within the bottom of the wing when it is fu lly retracted 



TRICYCLE GEAR is seen in a modern version on the Consolidated 8-24 liberator. This gear is un
usual in that the nose wheel, when extended, still has its top within the fuselage. The two main wheels 
retract outward, an uncommon feature in big ships although standard practice in fighter planes. In 
contrast with the short nose gear of this plane, that of the Constellation extends nearly 15 feet 

AMPHIBIOUS. This is the retracting gear 
of a Catalina PBY amphibian. When the ship 
is used on water, gear rises to fill opening 
in hull. Metal "step" is a hinged flap that 
doses the slotlike openin.g above the wheel. 
The double-wheel unit is the be?ching gear 

5. This is the type of gear used on the fa
miliar DC-3 transport and on the Boeing 

' Flying Fortress. It buckles in the middle 
and folds back upon itself as it retracts 
into the engine nacelle. Drawings at right 
show mechanics. of two retracting-gear types 
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SEAPLANES use floats. This Curtiss Seagull has triple
float gear, the center float being the main landing gear 
while the wing-tip floats help in rough water. Most Navy 
"slingshot" planes of this size use the single-float gear 
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HELICOPTERS may use either wheels or floats. Rubber 
floats on this Sikorsky model enable it to land on water 
or on shipboard. For land operation, wheels are commonly 
used , not for take-offs but for easy handl ing on the ground 

ALL-PURPOSE operation seemed to be the idea of the de
signer of this early plane-or else he just couldn't make 
up his mind. It had everything: wheels, pontons, and skids 

Strangely enough, wheels-now a ccepted as 
standard landing gear for all but seaplanes 
-were employed on an experimental air
craft long before the skid-equipped Wright 
plane actually flew. 

In 1893, Horatio Phillips, an Englishman, 
built a tethered aircraft that r ested on a 
tricycle gear. This machine ran around a 
circular track and at 40 miles an hour t ook 
off and circled the track several times. 

Wheels, of course, rapidly became stand
ard equipment and appeared in various sizes 
and typ,es. At first they were rigidly at
tached to the struts, but the impact of land
ings broke rims, spokes, tires, and struts, 
indicating that some sort of shock-absorb
ing device was needed. One of the first air
craft to employ steel springs was the French 
Voisin, made famous by Henri Farman. 
France, where wheel-equipped landing gear 
originated, produced many startling types of 
gear. One featured tandem wheels on the fu
selage and a wheel attached to each wing tip . 

Enclosed wheels, common during World 
War I , appeared in 1908. Records show that 
a small triplane, built by the Danish flyer 
Ellenhammer and powered with one of the 
first tractor propellers, featured a tail wheel 
closed in with fabric. This evidently was in
tended to serve as added fin area for stability 
- which most pioneer aircraft sadly lacked. 

W orld War I saw general acceptance of 
the enclosed wheel, elastic shock cords, and 
also the strut-and-spreader-bar design. The 
closed-in wheels increased the speed slight
ly, the elastic cord was adequate for shock 
absorbing, and the spreader bar added 
strength. 

As speed became more important, the 
drag of rigid landing struts presented a dif
ficult problem. Anthony Fokker made an 
important contribution in his famous F ok
ker D-7 and subsequent models by design
ing the spreader bar as a high-lift airfoil 
section between the wheels. 

Various types of streamlined housing for 
the gear were designed as early as 1912. 
The Antoinette monoplane that featured 
"trousers" also boasted another innovation 
in a tapered cantilever wing. Early landing
gear "pants," while they increased the speed 
of the planes, had ( Continued on page 203) 

SKIS fit this land plane for landing on snow or 
ice. Elastic cords hold the ski tips up in flight 
so they will not trip up the plane in a landing 

...... . 
• 
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To t each Army mechanics methods of 
servicing the pla ne that carries many crit
ical materials to the front lines , this Plex
iglas half-model of the four-eng ine C-54 
Douglas transport is included among th e 
items of t he mobile training unit. At 
left, exhibits are being loaded onto truck 

how'' Trains kymaster rews 
CONTAINING in mini

ature all the f unc
tional systems of the four
engine Douglas C-54 Sky
master, large plane used 
for transport of supplies 
t o military outposts, an 
exhibit of m odels, parts, 
and working mechanisms 
enables flight and ground 
crews to "learn their 
planes" during a brief 
course. E ight boxes, moved 
f rom one Air Transport 
Command field to another 
in a specially fitted truck , 
contain models showing 
the muscles, n erves, brain, 
heart, and arteries of the 
C-54. From these, the men 
learn bow to assemble, in
stall, and service the sys
t ems. In a Plexiglas half 
model working parts a re 
controlled by switches a nd 
cables. 

Fire-extinguishing , heating, and de-icing syst ems are combined in this four 
panel displ a y. In miniature , it contains all th e many elements e mployed in the 
C-54. Casters on the exhibits facilitate moving t hem when they ore pocked 
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Propeller less Power for Planes 

j ET propulsion, thrown into the lime
light by the simultaneous announce

ment of British and American warplanes 
using this new type of power plant (P.S.M., 
April '44, p. 85), has been hailed in some 
quarters as one of the greatest advances 
in the history of aviation. Certainly it prom
ises new speed and power for aircraft in 
certain categories. 

Apart from the advantages or disadvan
tages of the jet engine as a source of power, 
some interesting questions are raised by its 

82 

application to the conventional features of 
aircraft design. How will it adapt itself to 
the familiar lines of propeller-driven planes? 
Builders will be confronted with an entirely 
new set of conditions in the apportionment 
of space and the planning of auxiliary 
equipment to make an efficient fighting or 
working ship. 

A tentative answer to some of these prob
lems is seen in the drawing above. Made by 
M. A. Miller for the magazine Flig htJ it 
gives the British artist's conception of an 
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Presents New Problems to Builders 
idealized jet-propelled plane combining var
ious features common to this type of craft. 

A notable change is the low landing gear, 
with main wheels partly submerged and 
nose wheel retracted. Having no propeller, 
the jet plane is freed from the limitation 
imposed on conventional planes, which must 
stand high enough on the ground that their 
blade tips will clear by at least nine inches 
under all conditions. In warplanes, the ab
sence of the propeller and engine cowling 
also permits better visibility from the cock-

MAY, 1944 

pit and greater freedom in the mounting of 
forward guns. 

In this conception, a single jet engine oc
cupies the main fuselage of the plane, air 
being picked up from around the nose by a 
circumferential scoop. According to press 
reports, the actual British jet plane has 
two engines mounted in twin fuselages and 
has been mistaken for the American P-38. 
An auxiliary engine is used in starting, to 
turn the air compressor. In operation, this 
is done by the turbine. 
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By VOLTA TORREY 
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Four .50 caliber machine guns spit
ting from the Maxson multiple mount 
give American troops and truck con
voys a sturdy champion against low
flying Axis strafers. Carried by a 
half-track "wasp wagon," it is, in 
effect, a mobile pillbox. Designer 
of the mount is William L. Maxson, 
shown at upper left with the jewel
er's lathe which was his only piece 
of equipment when he set up in busi
ness as an inventor nine years ago 

Drawings by STEWART ROUSE 

GIVE a soldier four machine guns, each 
weighing 87 pounds. Wrap him in 

armor and set him on wheels. Then ask 
him to bit a darting, diving Nazi warplane. 
It can be done. He can squirt thou-

multiple gun mount is a mobile pillbox. It 
has enabled our antiaircraft gunners to 
escort moving troops and protect them from 
enemy aircraft the way two-gun sheriffs 
used to protect stagecoaches f rom high
waymen. 

sands of bullets a minute at that 
tricky target as steadily and easily 
as a small boy can point a wooden 
gun and say uh-uh-uh-ub. 

William L. Maxson, a former mid
shipman from Minnesota, made this 
p ossible by designing for the U.S. 
Army a new gun mount that holds 
four .50 caliber machine guns. With 
this multiple gun mount, the strength 
of a man's wrists is so multiplied 
that he can wield those four power
ful, sputtering guns as though they 
were a couple of pistols. In fact, the 
handles with which he controls them 
resemble pistol handles. 

Armor ed and mounted on a half
track truck or trailer, the Maxson 
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Outstanding feature of Maxson's masterpiece is the ease 
with which one man can aim and fire the heavy guns like 
a boy with a wooden pistol. Gunner is protected by armor 
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Maxson saw the need for such a gun mount late in 1941, 

while sitting on a log and chatting with some Army 
officers at Aberdeen Proving Ground. They were watch
ing antiaircraft men experiment with an aircraft turret. 
It didn't work very well. 

To land a fatal uppercut during a clinch with a fast, 
low plane, a man on the ground obviously needed a heavy 
gun. He also needed a support that would permit him 
to direct its fire without exerting himself physically. 
Otherwise he could not concentrate on aiming. And even 
the best marksman would miss if the machinery for 
shifting his gun jerked it, or responded too slowly or 
too quickly to his touch. Obviously, too, this machinery 
should be portable, and its operator should be as well 
protected as possible from the attacking plane's fir e. 

As a specialist in naval gunnery, Maxson was intrigued 
by this Army problem. After the last war he had done 
three years' postgraduate work at Annapolis and re
mained in the uniform of a lieutenant until 1935. Then, 
with only $200 capital and only one piece of equipment, -a jeweler's lathe, he had gone into business for himself 
in New York. One of his first and most important in
ventions was a calculating machine to give navigators 
their position. Howard Hughes used it on his flight 
around the world. It worked and it was adopted by the 
Army. But before long someone else found a much 
cheaper way to get the same results, and Maxson's pet 
product was no longer needed. 

Meanwhile, as a consulting engineer for the mak ers 
of Sperry gyroscopes and other intricate electrical and 
mechanical devices, "Tuba" Maxson recruited a staff 
of engineers, equipped an experimental laboratory, and 
enlarged his plant. Much of his concern's work was on 
fire-control apparatus. 

Consequently, when the Army ordered a pilot model 
of a multiple machine-gun mount from him, four days 
after Pearl Harbor, the Maxson organization was rarin' 
to go. The pilot model was produced in less than 60 days, 
even though some of its parts had to be invented. Tak
ing the bugs out took a little longer. Then Uncle Sam 
reckoned he could use about $100,000,000 worth of 

• 

A t iny gasoline engine d rives a genera
tor t o charge storagt! ba tteries. These 
su p ply power to a motor t hat moves guns 

Turning th ese handles swings g uns fro m 
side to side; t ilting raises and lowers 
guns. To fire , the handles are squeezed 

From a canvas seat that swings like a swivel chair, the 
gunner sights with one eye and watches his tracer bul
lets with the other. Sight moves with trunnions or guns 

Nazi count e rpart of the Maxson mount is t his 20-
mm. " Fio kvierl ing" on the railway armored cor 
t hat H itler gave II Duce, now used by U. S. troops 
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Maxson mounts. The first model carried 
only two guns. But a four-gun mount was 
soon perfected and thousands of them have 
been produced. 

The half-tracks that carry Maxson mounts 
have been dubbed "wasp wagons." Brig. 
Gen. G. M .. Barnes, of the Ordnance De
partment, has commended the Maxson 
engineers for "material assistance in the 
furtherance of the national war effort." 
And these · mounts have made it possible 
for men on the ground to win duels with 
Hitler's airmen in Italy. 

German antiaircraft gunners in Italy used 
a mount carrying four 20-millimeter guns 
but requiring a larger crew. Two men are 
needed to aim the guns- one to raise or 
lower them and another to swing them 
horizontally. Those gunners, furthermore, 
must stand outside the mount without the 
protection of armor. 

An American wasp wagon carries only 
one gunner, two cannoneers, a driver, and 
the squad leader. When in motion, the 
squad leader sits beside the driver and 
watches the sky ahead ; the gunner rides 
backward and guards the rear, while the 
cannoneers face each other, one looking to 
the right and the other to the left. 

If a plane is sighted, the cannoneers 
spring to the sides of the gun mount. Each 
of them is responsible for keeping two 
machine guns fed with ammunition and 
responsive to the trigger switches. The 

· squad leader stands behind them and studies 
the approaching plane, to determine whether 
it is friendly or hostile, while the guns are 
being readied. 

The gunner sits comfortably in an ad
justable canvas seat which he can whirl 
around like a swivel chair. There are two 
machine guns on each side of him and 
shields in front that 
revolve with him. 

every movement of his hands. If he swings 
the two pistol-like handles which he grips 
to the left or right, be changes a set of 
pulleys connected by a V -belt, and the motor 
in the base below him turns him and the 
guns. If he tilts the handles, he changes an
other set of pulleys linked the same way, 
and the motor elevates or lowers the guns. 
Portable power for the motor is provided by 
storage batteries and a little gasoline-pow
ered generator . 

The gunner can swing his guns 60 de
grees a second, either horizontally or verti
cally. He can do a complete about-face, and 
point his weapons straight up or 10 degrees 
below the horizon. When the guns are 
pointed down, the armored sides of the truck 
are dropped. When the guns are swung 
around so as to bring the driver's place into 
the line of fire, a safety device prevents 
them from firing. 

The squad leader signals for action as 
soon as he is sure the plane sighted is hostile. 
Then, as the airman comes into range, the 
gunner tightens his grip on the handles 
and the guns spurt death like four jets of 
water. Their effective range is 1,200 yards, 
and a plane can be followed down to within 
150 yards. Each barrel can fire from 450 
to 750 rounds a minute. Every sixth bullet 
usually is a tracer for the gunner's guidance. 
By sighting with one eye and keeping the 
other eye open, he can see exactly bow he 
is doing. 

Meanwhile, the squad leader watches for 
other attackers. When be spots a new 
target, the four guns can be swung on it 
almost instantly. 

The engineering firm that Maxson started 
from scratch only nine years ago now em
ploys about 1,500 people. Its sales last year 
exceeded $10,000,000, and sales of products 

designed by the Max
son Corporation but 
produced elsewhere 
totaled more than 
$50,000,000. 

He sees his ap
proaching target 
through a glass plate, 
onto which a dot and 
two circles are pro
jected from a little 
lamphouse and lens 
over his head. The 
dot shows him when 
he has his four guns 
trained on the target. 
The size of the plane's 
image within the cir
cles on the glass en
ables him to estimate 
its distance, and he 
calculates its speed as 
he follows it across 
the sky. 

The guns follow 

There's not much chance of a hit-and-run Axis 
hedge-hopper catching the wasp-wagon crew 
napping while on the road. In the cab, the 
squad leader and driver watch the sky ahead. 
The two cannoneers, facing each other in the 
truck, cover the flanks; the gunner, seated at 
his guns and ready for action, guards the rear 

A four-gun Maxson 
machine-gun mount 
costs about $2,500 . 
Only a few of its parts 
are made now by the 
Maxson Corporation. 
Most of the manu
facturing has been 
done by Landers, 
Frary & Clark in 
Connecticut and the 
Kimberly-Clark Cor
poration in Wisconsin, 
in plants built origi
nally for making pa
per, refrigerators, and 
other products. 
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WAR IN TOYLAND. German raiders who 
venture to make a landing on the Kentish 
coast of England will get a warm reception 
from this miniature armored train. Behind 
a puffing pint-size locomotive it patrols the 
narrow-gauge line of the Romney, Hythe 

"BANJO CASES" of cloth fitted with slide 
fasteners are employed to protect the sur
faces of airplane master connecting rods 
while they are being moved about in the 
Chicago plant of the Studebaker Corpora
tion. Celia Imbier, a plant inspector, is 
shown with one of the "banjos" on her knee. 

• 

• 

and Dymchurch railroad, which in peace
time carried bank-holiday pleasure-seekers 
to coast r esorts for a bit of sea air. Crouch
ing in the tiny armored cars, British 
Tommies man machine guns, eager to pot 
any Jerry wot shows 'is bloomin' fyce. 

1,000 REVOLUTIONS A SECOND is the 
amazing speed of this small electric motor 
designed by Robert M. Baker, of Westing
house, for grinding hard-to-get-at surfaces 
of tank and plane engines. Connected di
rectly to the grinder, the motor produces the 
high speeds necessary for the smooth and 
effortless cutting required in precision work 
involving tolerances of a few millionths of 
an inch. At its outside edge, the revolving 
part travels more than 300 m.p.h. 
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A half-size rough mod"el il
lustrates the principle on 
which the collapsible as
sault boot is built. The 
hinged front, sides, and 
stern fold flat on the bot-
tom, as shown below, for 
transportation in about a 
sixth of the space token by 
a regular boat. The bow can ~ 
be lowered to form a romp 
for landing men on a beach 
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• 
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Full-size boats, 24 feet long and I 0 feet wide, will 
be driven by one or two outboard motors. Unfolding of 
a boot takes about three minutes and requires no· bolt
ing. The sides and bottom ore made of marine plywood 

COLLAPSIBLE ASSAULT BOATS which fold 
fiat for transportation on shipboard are be
ing built by the Travelodge Corporation, of 
Lynchburg, Va., peacetime makers of pre
fabricated buildings. Continuous hinges 
along front, sides, and back enable these 
parts to lie fiat on the bottom, so that about 
six of the collapsed boats can be carried in 
the space that would be required for one or
dinary boat of similar capacity. Sides and 
bottom are single pieces of marine plywood 
nailed and glued to studs ; the bottom forms 
an air pocket which gives added buoyancy 
for heavy loads. At the scene of a landing, 
some three minutes are required to trans
form one of the fiat packages into a boat 
ready to be driven ashore by one or two out
board motors. No bolting is necessary. The 
makers point out that an invasion transport 
could carry enough of these collapsible 
boats to send all its troops ashore in one 
trip, thus avoiding shuttling. 

NEXT MONTH: 
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11. S. ARMY FldHTE 

TERROR of Axis armor and motorized equip
ment, the Bell Airacobra is a plane that grew 

around a 37 -millimeter cannon. Its 1,150-horse
power Allison liquid-cooled engine rides behind the 
pilot, with its shaft running between his legs to a 
gear box in the nose. Jo Kotula's brush has caught 
the P-39 in a mission to strafe a truck convoy. 
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STAl'IONARV AIRFOIL 

DIRECTION OF SHIP'S COURSl · 

DIAICTION OF 
PLANI TAKE·OFF 

AIA~IL IN LOWKAED POSITION 

AIRFOILS IN &LIVATID POSITION 

QUICK TAKE-OFFS can be made even by 
heavy born bers after a short run on aircraft 
carriers equipped with this new launching 
device, according to F ranklin W . Durgin, 
Washington, D. C., inventor . Increased lift 
to g et the planes up quickly is provided by 
"amplifyin g" th e breeze created by the 

• 

ROCKET BOMB. To send an 
aer ial bomb downward a t high, 
armor-pier cing velocity, w .. F. 
Rouse1 of H avelock , Iowa, pro
poses a series of r ocket jets in 
the tail. A safety igniter, op
erated by a propeller , sets th e 
r ock ets off after the missile has 
fallen clear of the plane. This 
is the first American-designed 
weapon of its type, alt hough 
"upside - down" r ockets some
th ing lik e it were reported in 
use by the Germans some time ago. The rela 
tively low terminal velocity of bombs t hat 
rely on gravity alone not only makes them 
ineffective for penetration of modern armor 
or the thick concrete walls of for ts, but a lso 
makes them harder to aim accurately~ the 
inventor explains. Rocket propulsion gives 
the bomb a positive direction and decr eases 
the effect of varying wind velocities on aim. 
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ship's motion between paired a irfoils that 
act like the familiar Venturi tube. The 
s tructures sink flush with the deck when 
not in use. The invention is designed to 
make possible the use of shor ter vessels, 
which would be harder for enemy bombs and 
torpedoes to hit . 
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THREADED PLUG 
IS UNSCREWED ay ACTION 
OF AIR UPON PAOPILI.IR 
8LADIS AS 80MB FALLS 

HAMMlR 

CAP 

ROCKET CHAQG£.1.WHICH IS 
IGNITED BY DETuNATING 
MECHANISM AFTER PLUG 
HAS BEEN DETACHED • 
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WING-STIFFENING BEAMS made of curved 
armor metal do triple duty in a new construc
tion plan devised by Robert J. Woods for Bell 
Aircraft Corporation. In addition to provid
ing the strength necessary in a metal plane, 
they fonn the walls of an integral fuel tank 
and also give protection to crew members and 
vital plane parts. 

PROTI!CTIV. ARMOR 

STiffENING BEAMS.MADI 
OF ARMOR MITAL,ARI 
CURVED TO 'ORM WALLS 
OF FUlL TANK 

PAO.IICTILI AND SHANK 118ULLETPROOF" gasoline tanks would be 
shot full of holes by two-piece projectiles pro
posed by A. J . De Camp of Molina, Colo. The 
new bullet's loose tubular jacket sticks in 
the rubber lining of a self-sealing tank, kee~ 
ing the hole open. 

MITAL ILIIV& 
INCINDIARY PCYXDIR 

PERCUSSION CAP 

ILIIYI, CAUGHT IN WALL OP 
TANK, PROVID&I OPINING 
THROU41H WHICH 'UIL LIAKI 

A PER1SCOPE FOR TANKS has been invented by an 
Army officer, Lt. Col. David J. Crawford, to over
come one of the greatest handicaps faced by tank 
commanders- the near blindness caused by the nar
rowness of the sight slits in a tank's armor. The 
officer using the periscope sits with his face six inches 
fr om 1t, using both eyes to see a sectio n of terrain 
nearly as wide as an outside view. When he sees a 
target, he closes his left eye and sights 
through an aiming telescope, which is 
part of the apparatus. Gun and peri
scope are rotated simultaneously until 

. the target appears in the reticule of 
the telescope, when the gun is tired. 
The exposed mirror of the telescope 
is easily replaced if shattered. 
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Built outside cities, t hese ig loo-style 
homes would g ive slum dwellers low-cost 
and efficient housing. On the opposite 
page is the designer's conception of how 
such a s111rburban street might look. The 
windows, doors, and co nnecting hallways 
may be located wherever owner wishes 

• • 

• 
I 

• 

• 

• 

• • 

• 

• I 

• 
I 

• 

.... .:- = 

• 

• 

y 

These heavily insulated steel 

shells are a new approach 

the housing problem. Low 

cost and portable,· they. give 

to 

• an 

. . 

a wide ftexibility . of layout. 

By 
FRANK .ROWSOME, Jr. · 

. . • 

"Y OU can't make an electric light just 
by perfecting a wax candle." So says 

Martin Wagner, Harvard professor and 
in~ernationally known architect, in explain
ing how he conceived the unique igloolike 
houses shown on these pages. 

Most moder.n prefabricated houses, 
Wagner asserts, are at the same stage of 
deve~opment that automobiles had reached 
when their builqers were trying to make 
them l~k like buggies. In his opinion, a 
steel, ply\Vood, and plastic house that is 
produced in a factory should not merely 
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imitate wooden, carpenter-built houses. In
stead, it shol)l~ make full use, in ·form as 
well as construction, of new materials · and 
new techniques. 

In his design every room is a house in 
itself,· connected with another room by a· 
short hall. Each 13:..sided ·unit is made of 
steel-sheathed plywood, liberally insulated 
with glass wool. Because a structure of 
conoidal shape is from an engineering. view
point already in a "state of collapse," the 
house is practically proof ~gainst hurricane 
and earthquake. Built into the apex of each 
room is electrical heating And ventilating 
equipment, permitting individual control in 
every unit. While in an ordinary house 
some 15 or 20' tons of building · :rpaterial 
have to be heated. or cooled for each room, 
it's necessary to heat or cool only three 
tons for one of the igloo units. 

As visualized · by the architect, a young . . 
couple mlgltt begin with a single basic 
unit which under mass production could be 
delivered and assembled, complete with 
shower and bathroom cubicles, for an esti-

. mated $670. As they could afford it, regular 
bedroom, kitchen, bathroom, and study 
units could be added. Later on, ·if the 
family decreased in size, unneeded . rooms 
co1,1ld be sold~ For moving, disassembly of 
a unit would require only eight hours. . . . 
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A GRID tl).a.t is easily attached 
to or removed from a frying 
pan has been designed as a tem
porary shelf on w~ch bacon and 
similar foods can be kept warm 
while being drained of their 
grease. Developed by W. P. 
Shepherd, Pasadena, Calif., the 

tlexible wire grid fits pans 
of any size. · 

-
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MECHANICAL TREE FELLER. A tractor
mounted, Diesel-driven machine has been 
developed by a city - dweller - Zygmunt 
Pehel, of New York City- to do much of 
the work that formerly could be done only 
by lumberjacks. A circular saw project
ing from the tractor can be adjusted to 
cut a tree at a variable height from the 
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BIKE FOR TWO. One an
swer to the transportation 
problem is this .. rumble 
seat" consisting of a sad
dle, a pair of foot rests, 
and a dummy set of handle 
bars - all mounted on a 
frame that is supported 
by the rear - wheel hub. 
Designer is L. J. Belanger, 
of Graniteville, Vt. 
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ground. After the tree has fallen, the saw 
can be turned at a right angle to cut off 
large limbs or to saw the tree into short 
logs. At 'this point, the geared derrick
like boom, which is operated by pistons 
extending from pneoumatlc or hydraulic 
cylinders at the rear of the tra~tor, may be 
used to carry and load the lumber. 
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Officially credited with eight ·enemy planes durlnq 
the early Guadalcanal fighting, Lt. Jack Conger of 
the flying Marines thought he k.new something 

, 3 Jack slapped a burst Into one of the surprised 
atrafers, then wheeled and downed another just 

1 ofJ the beach. Suddenly a third Zero joined the party! 

• - -

By FRANK .TINSLEY 

• 

-
• 

a.bout aenal excuement •• . • But a halr-raislng hall 
hour over the Solomons added a whole bevy of 
new thrills to his collection. Here's the storY: 

• 

4 "We were headed for each other, firlng like all 
hell." Jack tells lt, "when I ran out of am

munition! I kept right on going, thought" • • • 

7 .A.a he shot the C02 to his Mae West~ 
another canopy loomed over hlm and 

1 a Jap hit the drink not 20 yards away! 
8 Being a bit partial, the crash-boat crew fished Conger out 

first. then went after the Jap. The son of Nippon ducked 
and dodged until Jack anagged the boat hook into hla Ufe belt. 

-. 
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1 Conqer took off from Henderson Field with a welcomlnq 
committee to qreet a vlaltinq Jap flotilla. The odds were 

typically Marine: four tiny Wlldcats va. three blq destroyers! 
2 Retumlnq to Henderson with a pal l1 

who was out of calllnq cards. he e 
aaw a flock of Zeros hadnq qround crewa. ·I 

~----------------------------------------------------------------------. · • 

• 

5 '1 fiqured I miqht be able to nose up cu he went over me and chew 
off hl.a taU. I must have been ldnda excited. for I pulled up too fast. 

The prop nipped Nipple about five feet in front of h1a taU ••• WHAMMOI" 

I . 

- -~ 

6 As the Zero hit the water in 1 
two pieces, Jack kl11ed the c 

wreclced Wildcat qoodbye. • • • • 

9 When Conqer pulled him aboard, the Nip 
ahoved a pistol into the Marine's face 

and pulled the triqqer. The qun mlBSed fire! 
1 0 " I dropped both hook and Nip," Jack aaya. They finally 

knocked the Jap over the head and draqqed him into the • 
boat aqaln. Ashore. Conqer went to the field and turned lnl I 
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A. STRAITJACKET 
follte t as it is prepared specially tailored to 

help eKperimenter to catch malaria . m~asure keeps this 
s protect our soldier; in J:,:9;"g from its expres~~~k ; o';lfortoble but 

rop•es lrom flank tt , t' •s lully willing 
a OC:ItS by tlte d' lleose 

• 

i .. • .. 

STRAPPED in a harness 
that keeps it from am

bling away, a laboratory duck 
becomes a subject for war
fare against malaria, under 
the direction of Dr. Morton 
Kahn at the Cornell Uni
versity Medical School, New 
York City. For · two hours 
the fowl pat iently submits to 
bites of malaria-infected mos
quitoes placed with it in a 
screen cage. If it contracts 
the malady, observers keep 
complete charts of its daily 
progress and relapses. Simi
lar in nature to human ma
laria, but incapable of being 
transmitted to man, bird ma
laria provides a safe and en
lightening means for studying 
the life history of the parasite. 

SCREENED IN with the malarial 
mosquitoes that will bite it, the. 
duc:k still doesn't seem to mind. Th• 
insects con be seen as black dots. 
A c:irc:ular panel permits access to 
the cage·when the knots are untied 
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By PRACTICING with a 37-mm. gun 
mounted on a "wobble plate" that 

can be made to rear and buck like a rodeo 
bronco, students at the Army's Tank 
Gunnery School at Fort Knox, Ky., soon 
learn the trick of hitting a moving target 
1,000 yards away while boUncing around 
inside a rough-riding tank. Mounted in 
the school's indoor range and operated by 
two men - one loading, the other aim
ing and tlring - the big gun actually 
fires o~ly .22 caliber, bullets, which pass 
through the center of the dummy shell 
the loader rams into the breech. At the 
other end of the range, only 1,000 inches 
away, are the targets models of men 
and tanks scaled down to appear 1,000 
yards distant and moving at an apparent 
speed of 20 miles an hour. Operated 
electrically, the wobble plate is made to 
pitch and :roll in simulation of a tank 
rolling over rough terrai.n at about 20 
miles an hour. After only three days' 
training, students are said to be able to 
score an average of three hits out of 
every five shots. 

Photogropha by ROBERT F. SMITH 

AMMUNITION consists of .22 caliber 
bullets that are shot through the center of the 
dummy 37-mm. shell rammed into the breach 

AIMING and loading is done exactly as if 
the two-man crew were handling regulation 
ammunition and tryiDg to pot real Axis armor 

PITCHING AND TOSSING like a canoe in a high 
sea, this "wobble plate" at the Fort Knox Tank 6unnery · 
School gives student gun crews the ride of their lives 
as they aim and load a 37-mm. ,gun, and then try to hit 
small moving targets at the other end of a 1,000-inch 
indoor range. Driyen by on electric motor, the wobble 
plate reproduces all the jolts and jounces of a tonk be· 
ing driven full tilt over the roughest type of terrain 

T AI GETS. Looking like those found in a Coney Island 
shooting gallery, the targets ore small models of men 
and tanks scaled down to appear 1,000 yards away, and 
made to move at on apparent sp .. cl of 20 miles an hour 

• 
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LIGHT ILUf 

Th is beautifu l example of 
color printing is done with 
six screens, each with a 
stencil cut for the ports 
taking only one hu e, as is 
indicated in the series of 
small photos at the top 

+ DAIK ILUI + BLACK + GIIIN 

+ YILLOW + RID 

SPEEDY REPRODUCTION of designs 
or lettering in colors is simple and 
inex pensive with the silk-screen 
process, in which paint is forced 
through the mesh of a fabt•ic stencil. 
By following the instructions on 
page 157, the home craftsman can 
make cards, posters, pennants, and 
decorated craftwork in quantity 
without laborious hand painting. 



VUL TEE VAll ANT is a swift, rugged two
place basic trainer widely used by both 
Army and Navy for training combat pilots. 
These women workers at Vultee Field, 
Calif., are building some of the character-

istics of today's hottest planes into the 
ship. Powered by a 450-hp. motor, the 
Valiant has a top speed of 182 m.p.h. and a 
211000-foot ceiling. Vultee recently com
pleted its lO,OOOth trainer. 

DRY YANKEE HUMOR is puzzling guards at 
a German base prison camp for Allied airmen, 
since American POW's there decided to adopt 
insignia to show their new status. The postcard 
below, sent by Capt. ltobert H. Bishop, a bomber 
navigator now at the camp, brought the design 
at the right from the Walt Disney studios to 
Germany, via the Red Cross . 

• 

• 

Novel emblem designed for 
U. S. prisone rs of war in 
Germany by Walt Disney 
shows live fig ht ing spirit 

• • 101 
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ARMY'S STANDARD troop and cargo-carrying glider is the CG-4A, seen here taking off 
behind its nylon towrope. Fifteen men, or an equivalent load in equipment, ammunition, and 
1Upplies, can ride it to a landing behind the enemy's lines. With its &+foot wing span and 
48-foot length, the CG-4A is not a simple craft to build, as the following photographs show 

• 

JIGS speed assembly of parts. Here a surveyor's 
tr•nsit ts being used to check the accuracy of one 
of the jigs at the General Aircraft Corporation plant 

SIDE FRAMES for fuselages are formed by weld
ing dural tubes held in a revolving, counterbalanced 
jig that gives workers quick, easy access to all parts 

MILITARY gliders owe much of their 
tactical value to the fact that they 

are expendable (P. S. M., Feb. '44, p . 94) . 
But this doesn't mean that they are slapped 
together carelessly. For eftlcient perform
ance, and for the safety of personnel, they 
must be built to the same high standards 
as our powered warplanes. 

Except for the absence of motors, a big 
troop and cargo-carrying glider such as the 
U. S. Army's CG-4A is built much like an 
airplane. While it does not have to endure 
the stresses of powered ftight, its light
weight structure must protect troops and 
supplies in crash landings. 

The photographs on these pages, made at 
the Astoria, N. Y., plant of the General 
Aircraft Corporation, show various opera
tions in the building of the CG-4A. 

SANDBLASTING prepares finished tramework 
for painting. The masked worker below is playing 
fine sand and compressed air on a tail section 

• 
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LANDING GEAR ports ore assembled by weld
ing members together into clusters. Arc-weld ing 
g ives rugged strength needed for crash landings 

FABRIC is stitched and t ied to fuse lage and wing 
sections with heavy thread . One worker pushes the 
long needle through , while another sends it bock 

FAIRING STRIPS to cover the open ing between 
wings and fuselage are shaped and drilled over a 
wooden form which is laminated to prevent warping 

• 
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THE WINDSHIELD tokes shape in another jig as 
th e sheets of transparent plastic are insta lled . The 
b lunt nose can be ra ised fo r loading and un load ing 

DOPING. Here two workers ore covering ditches 
on o wing surface with tope and another is applying 
dope. Controlled t emperature is necessary in doping 

TOWROPE is fitted with a telephone cable through 
wh ich the glider pilot con talk with the skipper of 
the towing plane. Cords b ind the cable to towrope 
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In 1912, Barnwell's 35-hp. Scout, with o speed of only 
90 m.p.h., set the pattern for modern plane efficiency 

\ 

Five years later his two-seater · Brisfit was outfighting 
the fastest German single-seater planes of World War I 

• 

• 

A midwing monoplane with retractable landing gear was 
conceived by the designer .as for bock as 20 years ago 

The Bristol Bulldog, of which Barnwell was a codesigner, 
became the RAF's standard single-seater fighter in 1930 

104 

SHORTLY after it was organized in 
1910, the Bristol Aeroplane Company 

engaged as its head designer the late 
Captain Frank Barnwell who, for the 
next 25 years, was the mainspring of a 
company that has turned out some of 
the tinest ftghttng planes Britain has 
ever put into the sky. Barnwell's very 
ftrst design-a tiny 35-hp. plane that 
compares favorably with modem planes 
of similar power-completely revolu-

ynqh• r n I 
••• 1 . 
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tionized the concept of airplane efficiency 
of that day. In 1917 he designed the Brisfit, 
a fast and highly maneuverable two-seater 
that is said to have been the best fighter in 
World War I and set an all-time record by 
r emaining in the service of the RAF for 
nearly 10 years after the close of hostilities. 
In 1922, Barnwell brought out a plane that 
was 20 years ahead of its time an experi
mental midwing monoplane with a com
pletely encowled radial engine and retract-

able landing gear. Thirteen years later he 
produced the Blenheim, the fastest two
engined born ber in the RAF and the proto
type for two other now famous ships : the 
Beaufort, Britain's standard land-based 
torpedo plane, and the Beaufighter, which, 
with its four cannon and six machine guns, 
is the world's most heavily armed fighter. 
Both planes have top speeds of over 300 
m.p .h . The Beaufort is being used in large 
numbers by Britain's Coastal Command. 

• 105 



ROLLING REFRIGERATORS that can fol
low on the heels of fast-advancing troops 
are being used by the Army to keep soldiers 
on far-fi.ung fronts well supplied with fresh 
foods. Each of these tractor-trailer units 
has a :five-ton capacity and carries a 2%-

• ton gas engine that is thermostatically con-

YANKEE INGENUITY GIVES 

TRIGGER-FINGERED mittens neat
ly solve the arctic soldier's problem 
of how to keep his hands warm and 
yet be able to use his index :finger 
for pulling a gun's trigger .• Made 
of poplin, which is more :flexible 
than leather in cold weather, the 
trigger-:tlnger sheath folds down 
on the back of the glove after the 
soldier has :finished shooting and 
has withdrawn his :finger to rein
sert it in the warmer cowhide
covered part of the mitten. 

trolled and capable of producing tempera-
• 

tures from 35 degrees F., for perishable 
foods, to 10 degrees for frozen foods. Insu
lation in the 140-cubic-foot trailer consists 
of a six-inch cork fiooring and a six-inch 
layer of glass wool at the top and sides. 
After each trip, the unit is defrosted. 

FIVE-TON LOADS of perishable or frozen foods · eon be 
carried in each tractor-trailer, three of which eon supply 
an entire division. Enemy pilots are willing to sacri
fice two planes to blast one of these refriqerators 

COOLING UNIT is a 2V2-ton gas engine that 
uses Freon to produce temperatures from 
35 to 10 degrees F. Under thermostatic con
trol, engine starts and stops automatically 

· WALLS AND FLOOR of trailer are lined with 
protective wooden slats. Compartment on 
Aoor is for the storage of fragile articles 

CHILLING is done by means of cold-plate evaporators 
fixed to the ceiling on removable racks. Brine in 
evaporators aids in maintaining low temperatures 



etter a 
OUR SOLDIERS THE VERY BEST EQUIPMENT FOR EVERY JOB 

MANY LAYERS of light clothing, 
instead of only one or two of heavy 
woolens and furs, have been found 
to be the best way to keep our 
soldiers warm in the Arctic. The 
secret lies in the insulating air 
pockets formed between the layers. 
Starting with ltght woolen under
wear, a soldier dons light alpaca 
and covers that with GI poplin or 
herringbone twill. As the ther
mometer drops, he merely adds 
more under and outer clothing. 

IN THE BAG now being i88Ued by the Army Ia 
the answer to the soldier's prayer for a du1fel 
container that has suftlcient capacity, 1a easy to 
carry, and o1fers adequate protection against rain 
and moisture. In addition to these featurea, the 
new kit provides a metal U whose arma can be 
slipped through the bag's eyelets (shown below at 
left) and then fastened with a lock. Made of a 
camouflage-green duck, the bag has been specially 
treated to protect its contents against mildew and 
is capable of withstand
ing a lot of r o u g h 
handling. One of the 
fea tures for which 
soldiers are especially 
grateful is thE: attach
able web sling which a 
man can throw over his 
shoulder and thus com
fortably carry a heavy 
load. For a handle, the 
kit has a sewn sling. 

A PACK BOARD of plywood helps soldiers to carry 
cumbersome equipment into areas where vehicles 
cannot penetrate. Cord is used to fasten loads to 
the board, which is ·:fltted with adjustable shoulder 
straps. Canvas extending between the board's curved 
edges cushions the load on a soldier's back. Like the 
other items on these pages, this carrier was developed 
by the Army Quartermaster Board at Camp Lee, Va. 

WATERPROOF SACKS of thin rubberoid plastic are 
protecting the riftes of our soldiers when they have to 
splash ashore from landing ba'rges. The sack :flta 
loosely over a rifte and allows a soldier to pull the 
trigger if things suddenly get hot and he hasn't time 
to remove the gun's covering. 



Although usu ally see n in the form of tubes, fluorescent lamps 
may be manufactured in many shapes, and in a wide variety 
of colors. This d~mbbell-shaped. lamp be!ng .demonstrate~ 
by S~muel G. H1bben, a West1nghouse hght.ng expert, 11 

made to glow with green, blue, and pink light by bombard
ing its luminescent coating with high-frequency radio energy 

When ''the Lights Go on 
By 

ALDEN .P. ARMAGNAC 

Phofot by ROifRT F. SMITH 

IMAGINE lamps that light by 
radio power, that stay on when 

they are turned off, and that kill 
germs in the home. Will future 
dwellings contain such scientific 
wonders? In experimental form, 
these and other appliances as re
markable have already been dem
onstrated by Samuel G. Hibben, 
director of applied lighting at the 
Westinghouse Lamp Division, 
Bloomfield, N. J. 

Just because ftuorescent .lamps 
commonly have a tubular aha~ is 
no reason for having to make them 
that way, he points out. He ex
hibits laboratory samples shaped 
like globes or dumbbells. Special 
glasses or ash trays filled with a 
metallic vapor also are made to 
glow from radio power. Besides 
·white and amber lamps for read
ing, luminous spheres of any color 
will suit a homeowner's fancy for 
decoration. 

Th is portable d iathermy instrume nt, of the 
type found in doctors' offices, is lighting 
the unco nnected lamps in th e photograph at 
the right. M ore powerf~o~ l instru ments are em
ployed to liqht lamps that a re far removed 

A group of fluorescent lamps of modern desi9ns and colors. 
Those standing in the background are being lit by current 
carried through conventional wiring. The smaller ones in 
the foreground, however, are being lit by radio power ema· 
nating from the pods of the diathermy instrument at left 



Again" After the War, They Willie Lit by the Magic of Radio 
Wiring? That little matter may be 

ignored, as far as external appearance 
goes. By way of trial, Hibben sus
pended a small. diathermy machine, 
which radiates ultrashort radio waves, 
from the ceiling of his cellar. When 
he ftlled a fruit bowl on his dining-room 
table with ftuorescent globes, they lit 
up to make a rainbow-hued centerpiece. · 
Permanently installed in walls and 
tloors, similar radio equipment could 
obviate need for certain special light 
·ft.xtures and outlets, permitting port
able lamps to be moved about wherever 
wanted. . 

Midget versions of bactericidal lamps 
used in hospitals, which kill germs with 
ultraviolet rays, could serve a variety 
of household purposes. One. tiny model 
would keep baby's bottles germ-free. 
Also applicable in preserving, it would 
offer assurance against spoiled batches. 
A "ahoe-tree" lamp of similar type is 
said to keep shoes free from the organ
isms of athlete's foot. 

Mid9et versions of the germ-killing ultraviolet lamps 
in hospitals will flll such household needs as sterilixing baii»Y'l 
milk bottles and the jars in which foods are preserved. A n•~ 
"shoe-tree'' germicidal lamp, seen in use at the left, Is saiq 
to keep footwear free of or9anisms that cause "athlete's foot'! Certain minerals become brilliantly 

luminous under black light- ultraviolet 
rays from a lamp screened to shut off vis
ible radiance- and night prospectors apply 
the fact to search for desirable ores (P.S.M., 

Dec.; '39, p .. 104). For home decoration, the 
minerals may be pulverized and made into 
enamel for walls, which glow in handsome 

looking like a modern sorcerer, Hibben examines two lamp~ of 
the type that may li9ht our homes of tomorrow. Both lamps are 
being illuminated by radio power, whose source in the floor 
and walls of a room permits the lamps to be moved without con
cern for a trailing electric cord over which people may trip 

hues when illuminated by 
concealed black-light lamps. 

An amusing bit of show
manship demonstrates the 
,.lamp that won't go out!' 
While Hibben discusses other 
laboratory developments, he 
keeps an innocent-looking 
little bulb burning in a stand
ard screw socket. At length, 
he calls attention to it, and 
takes out the bulb. To the 
'observer's astonishment, it 
continues to glow as it lies 

1 in the palm of his hand. Its 
secret is a phosphorescent 
coating, which gives off light 
for several hours after being 
activated by the bulb-shaped 
vapor lamp. In one practical 
application suggested by the 
trick, lights of this design 
could mark fire exi~ of thea
ters and other public places, 
guiding occupants to safety 
if normal current failed. 
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~ 1JMILKING/J A head massage 
~- persuades an adder to eject its 

poison into a glass. Dried venom 
~ fi'om 70 puff adders (right} or 45 
' c:abras (left) would fill a cigarette 

~- . 

' 

THREE MEN comprise the South 
African anti-snakebite corps-left 
to right: Private Lear, Corp. F. 
Wolsey (in charge}, _and Corp. 
M. J. Clemence. The snakes are a 
black mamba (left) and a python 
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PRISONER! Pvt. L. L. Lear, one of the South African 
Medical Corps' snake catchers, spots 'a deadly puff adder 
and , at right, has it in the bag. Its venom will save lives 

• • 

• • 

Army Sn e Hunters 
SOUTH AFRICAN SOLDIERS SNARE 
POISONOUS REPTILES FOR VENOM 

I 

0 DDEST army group among Allied forces, a 
South African Medical Corps detachment 

catches venomous snakes and extracts their poi
SQn for snakebite serum. Two of South Africa's 
deadliest reptiles are most sought, the puff adder 
for its virulent blood poison and the yellow cobra, 
which produces a nerve poison. Twice a month 
the snakes, carefully tended on a 44f~rm" after 
capture, are "milked" of their venom by mas
saging the tops of their heads while the fangs are 
held over the edge of a glass. The thin, clear 
liquid is dried and sent to the South African Medi
cal Institute. There selected horses are injected 
·with successively larger doses of the two venoms 
to make a serum which is saving soldiers' lives on 
fronts all over the word. The three men insist 
that if you are gentle, snakes are easy and safe 
to handle. 
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At the bottom of a clear Florida 
lake, a Navy motion-picture 
cameraman films a diver at work 

iver Stars in Na 
TO TRAIN student divers in the 

tricks of their hazardous trade, a 
Navy motion-picture photographer re
cently took his camera to the bottom 
of the lake at Silver Springs, Fla., 
and photographed an expert diver as 
he went through a routine of proper 
diving techniques. "Shooting" was in 
the best Hollywood s tyle, with a script 
girl and production crew splashing 
around on the surface in bathing suits. 
When working below, the director and 
camer aman used small diving masks. 
OFFICIAL U. S. NAVY PHOTOGRAPHS 

Wearing a diving mask and kic\:ing 
his feet to stay in position , the 
cameraman grinds away as th e diver 
demonstrates the best techniques 
of underwater work. Film was made 
for the train ing of student d ivers 

Enter the hero-from the end of 
a ladder. These unusual pictures 
were shot by cameramen of the Navy 
PhQtographic Science labo rat9ry !d 
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DANCING down a 45-foot plaster mountain 
in a scene for a forth coming movie, Rita Hay
worth posed a problem for Columbia Pictures 
cameramen. They solved it by using a 26-foot 
camera boom rolling on a 150-foot track, which 
made it easy to shift quickly from long shots 
to close-ups. 

LANC'S LIFEBOAT is the radio-equipped rubber 
dinghy below, which is automatically released and 
inflated if the big British Lancaster bomber gets 
ditched in the Channel. Each flyer wears a whistle 
to help the others find him in the water at night. 

LIBERATION is promised the enslaved 
peoples of Europe in the design of a 
shoulder patch adopted for personnel of 
U. S. Army Headquarters, European 
Theater of Operations. A "V" of thun
derbolts shatters a chain in the oval 
badge, which is about three inches long 
and two inches wide. 
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Eighteen tires on this trailer-tractor combination bear the weight of 50 tons of coal , mined from an 
open pit in southern Indiana. A shovel bringing up six tons at each scoop was used to fill the body 

SUPER-TRUCKS that carry raw materials 
away from mines and quarries have proved 
superior to rail cars, especially on short 
hauls. Climbing steep grades and requiring 
no track extension to keep up with forward
moving shovels, such many-tired giants 
transported 300,000,000 tons of coal and 
met~llic ore in 1943. Report on the opera
tion of a single 30-ton truck tells the story: 

/ 

• 
' . ' • • -

In a three-shift, 24-hour day it can carry 
3,000 tons. Fleets of these Mack-Interna
tional trucks working with Diesel and elec
tric shovels can open new mines within a 
few days. At open-pit mines they are un
equalled, the makers say. 

Total haul of this Mack tractor is 80 tons-each set of 
three side-dumping skip bodies holding 40 tons of stone 

SHOCK FROM IMMERSION is greatly reduced when 
flyers downed in icy waters wear waterproof overalls. 
Exposure suits like the one seen at left, developed for 
U. S. and Canadian air-sea forces, will keep men warm 
for hours after they climb from the sea onto life rafts. 

GRENADE NO. 69 gives the enemy 
no time to escape or to hurl it back. 
A concussion weapon, which explodes 
immediately upon landing, it is made 
in seven parts of Durez plastic, and 
was developed by Joseph Stokes Rub
ber Co., Ltd., of Canada. Use of 
plastic makes the grenade resistant 
to weather, water, and mud. 
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HOW SHIPYARDS TURN OUT THE VESSELS THAT FEED OUR AIR ARMADAS 

By JACK O'BRINE 

W ITH men and steel and imagination, 
U . S. shipbuilders fight to overcome 

our No. 1 war handicap- two wide oceans 
to cross. They've already given us a mer
chant fleet nearly three times its prewar 
s ize. But that's not big enough. They must 
build faster and faster, lest front lines over
seas falter and fail for want of food, fuel, 
and reinforcements. 

In the surging drama of our shipbuilding 
program, all vessels assume importance. 
Each one has her role in literally carrying 
the battle to the Axis. Every new ship, from 
the great gray troop carrier to the lowliest 
seagoing craft, adds to our combat strength. 
We dare not underestimate the contribution 
of a single one. But a thick slice of g lory 
must go to the tanker- that world-girdling 
fuel packer-without which our thunder-

a sa sa 

Photographs by WILLIAM W. MORRIS 

Drawings by STEWART ROUSE 

- ... --................... • 

ing a ir a rmadas would sputter and die. 
When our Flying Fortresses and Liber

ators zoom off on one of their devastating 
1,000-plane raids on the Reich, they lug 
enough gasoline to keep the average Amer
ican m otor car running for 1,000 years. 
Each plane has t o carry around 3,000 gal
lons t o get to the target and back to Britain. 
But- you've guessed it! Some unsung tank
er has braved an Atlantic crossing to supply 
that fuel. And one big raid uses up half its 
entire load. 

With an air force of tens of thousands of 
fighters, in addition to giant bombers, de
livery of fuel to keep 'em ftying moves to 
the front rank of war problems. Add to 
that the healthy thirst of an even greater 
number of motor vehicles in our mechanized 
columns, which also must strike at the 
enemy from foreign soil, and you begin to 
realize why the U. S. Maritime Commission 
and our War Shipping Administration place 
such warm bless- (Continued on pa!Je 118) 

SHIP BEING 
BUILT ON 
WAVS 
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FOR COMPLETION 
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COMPARTMENTATION OF A TYPICAL TANKER 

4 This steel inner bottom, whose vertical sec· 
tions have taken their shapes from the tem

plates shown in the background of photograph 
No. 3, has been put together in a pre-assembly 
yard near the ways. While tankers look alike, each 
is built to carry a certain cargo on given routes 

8 Following t he lines marked in soapstone, the 
"burner" cuts and bevels the plates by means 

of automatic oxyacetylene torches that are pro
pelled along tracks by tiny electric motors. The 
use of these automatic torches enables a burner 
to supervise three cutting jobs at the same time 

1 The first step in building the hull is to make 
a model scaled one-quarter inch to the foot. De

pending on hull's shape, a draftsman decides how 
plating "is to be done., then numbers and letters 
each plate on the model so that men in the yards 
will know at a glance just where each piece goes 

5 Another and tougher job of building a wooden 
template is the laying out of a mockup for a curved 

steel template on which a hot plate can be laid and 
pounded into shape (as shown at the right). This 31-
foot wooden frame has been built as a pattern for a 
curved plate that will be used at the stern of a ship 

9 Drilling rivet holes calls for dexterous hands and 
keen eyesight. Shifting the plate back and forth, 

and left and right, by means of two levers, this work
er quickly positions the plate so that drill will come 
down precisely on each spot indicated by the markers. 
One slight miss, and the plate will have to be scrapped 

• 



2 Following the lir.es on the model, workers in this 
600-foot room loy out actual-size wooden templates 

which , like ports of a pattern for a woman's dress, 
serve as guides in chalking up steel plate for the 
cutter. When finally cut, the plate is marked with 
the some number and letter it was given on the model 

6 An eight-ton weight box, with a great oaken beam 
for a hammer, is used to pound the furnoced plate. 

Striking at on angle, the beam slides along the plate 
with each blow. As it burns, it sho pes itself to the 
curvature of the template. To protect themselves from 
the intense heat, workers must wear suits of asbestos 
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3 The finished templates in the background will 
be used to mark up plates for the forward in

ner bottom of ths ship. Those in the foreground 
will serve to mark plates nearer the bow. These 
templates ore mode of light and pliable pieces 
of pine that ore held together by means of brads 

7 Laying out a plate from a wooden template 
includes marking up the plate for rivet holes, 

which is done with hammer and punch. Cutting 
lines ore indicated in soapstone, and instruc
tions ore written on for the fabricating shop, 
in the event plate ho.s to be heated and shoped 
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ings on every new tanker that is launched. 
It was on a blustering, rain-drenched day 

that a writer and photographer of POPULAR 
SCIF.NCE MONTHLY received admission to 
the Bethlehem Steel Company's Sparrows 
Point shipyard. Cold wind whistled through 
towering works surrounding tankers under 
construction on the waterfront near Balti
more, Md. Rain beat in our faces. It was a 
fine day to sit at home by the fire. But that 
thought didn't seem to occur to Manager 
Frank A. Hodge and his thousands of busy 
workers. Their chief concern, we learned, 
had nothing to do with meteorology. It cen
tered on their unfinished ships- ships des
tined to be completed on or before schedule 
· - regardless. 

Sparrows Point, we learned, has been 
keeping shipbuilding schedules since 1889. 
It built craft used in our last two wars, 
and it's well represented in this one. From 
its sloping ways on the sprawling Patapsco 
River has come as wide a variety of ships 
as you can imagine-sidewheel and packet 
steamers, coastal liners, tugs, colliers, tor
pedo boats, and tankers. Unlike yards build
ing the Liberty ships and other one-design 
craft, "the Point" turns out "tailor-made'' 
ships- -vessels of special design to fill the 
special needs of a nation whose battle fronts 
thrust onward across the seas. It's prepared 
to construct as many as six different types 
of ships at the same time. 

In building tankers, you have to have this 
kind of shipyard. For it's a fallacy to be
lieve that because most tankers look alike, 
they're from the same blueprint. One may 
have to be built for long hauls, another for 
coastal service. A third may be designed to 
carry airplane gas, while her sister will 
pack cargo of crude or light oil. Still others 
must vary in draft to solve the problems of 
depth in foreign ports. In terms of con
struction, that means installing power, 
pumping systems, armament, and other 
equipment that has been made to order. 

In making the 16,000-ton tankers that can 
haul as much as 6,750,000 gallons of high
octane gasoline on one trip across the At
lantic or Pacific, the shipyard works are 
necessarily of huge proportions. Scaffolding 
that lines the ways towers into the air. The 
tower cranes that stalk back and forth be
tween the slips have a leg spread of 30 feet, 
and from the revolving penthouse atop 
them, their derricks can peek into a twelfth
story window. They lift big preassembled 
sections and lower them gently into place on 
the growing ships. Sometimes, when a piece 
is too heavy for a s ingle crane, two or three 
of them, working together like well-trained 
giants from Mars, will share the load. 

In striking contrast to the noisy ways is 
the cathedral-like quietness of the gr<'at 
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600-foot mold 1oft- on whose floor is laid a 
life-size diagram of the ship to be built. 
From this big diagram loftsmen make tem
plates for almost every piece that goes into 
the hull and frame of the vessel. The tem
plates, made of light wood, are as necessary 
to shipbuilding as patterns are to dress
making. But they're considerably more ex
pensive, costing as much as $100,000 for a 
ship of only 10,000 tons. 

Cut, marked, and numbered,. the tem
plates go to the layout shed, where the steel 
plates are marked accordingly. Cutting and 
punching the rivet holes take place in the 
yard's fabricating shop, where the ship's 
frames, bulkheads, shell, and other metal 
parts are a lso made. Some of these can be 
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Drawings above and at the right show how trans
verse ribs strengthen a freighter's hull while 
lengthwise ribs buttress tanker's sides. Tanks 
in a freighter's bottom ora often filled with 
warer for ballast. Below, three cranes share 
the job of lowering a heavy plate into place 
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Even the old-timer~ get a kick out of laying 
t he keel fo r a new ship. H ere the No. I plate 
is being lowered into place at the bow. Rows 
of plat es-known os strokes-will be riveted 
to either side of keel to form ship's bottom 

To the stern end of th e keel is attached the "shoe," 
a troug hlike plate in wh ich will lie the propeller 
shaft and rudder post. Note the many holes for riv
ets, a great number of which ore required because 
of th e tremendous load the plate will hove to corry 

OF THE TANKER BEGIN-.TO TAKE SHAPE ON THE WAYS . . -

• 

TANKER HULL CONSTRUCTION TANKER STERN CONSTRUCT ION 

VERTI'-'"''" 
KE EL 

FLAT-PlATE 
KEEL 

CORRUGATED 
LONGITU C> I NAL 
BULKHEAD 

CORRUGATED 
TRANSVERSE B ULKHEAD 

The construction of a tanker 's bow is similar 
to that of its stern (diagramed ot upper 
right). Tra nsverse bulkheads (below) combine 
with longitudinal bulkheads t o form tanker's 
comportments (right). By being corrugated, 
bulkheads ore mode both stro nger and lighter 
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This view of a hull bottom near the stern shows 
how the plates are t emporarily "laced.'' or hung 
on bolts. After the bolts are removed, the rivet 
holes are beveled from the outside, red-hot riv
ets are slammed into the holes from inside the 
hull, and their protruding ends are countersunk 

Only part of the seemingly endless stream of ma
terials that flows into each ship is shown in the 
photograph at right. Gliding up and down on either 
side of this sprawling mass are gigantic cranes 
whose beams continually swoop down, snatch up a 
piece weigh ing anywhere from a few pounds to 50 
tons, swing it over the ways, and drop it precisely 
into the right place on the ship. If a piece is 
too heavy for one crane, another will glide into 
position, and together they will drop the part 
smack on the line that shows where it is to go. 
The secret of these cranes' accuracy is the hand 
signals the ground men send up to the operator 65 
feet above. Note worker signaling at lower right 

STOP 
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Flattening the rivet ends into the beveled depres
sions of the holes is done with a pneumatic ham
mer. In figuring the amount of work done by a 
riveter, who is pa id at a piece rate, checkers mark 
each completed rivet with white paint. Like weld
ing , riveting is a tough job that is hig hly pa id 
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r. TANKERS 

formed cold; others, emerging hot from 
near-by furnaces, are hammered into 
shape; some, which have to be bent, are 
twisted and held down with strong metal 
"dogs" on the flanger's slab-a la rge st eel 
platform having squa res which are some
what similar to those on a waffle iron . 

Construction time on the ways for tank
ers of 16,000 tons has b een cut down from 
4 % months to 67 days, an East Coast 
r ecord which Sparrows Point shipyard 
has recently set. This has been made 
possible by n ew methods of handling st eel 
with flame-burning and welding. Using 
a flame, a ::::teel man can work with metal 
as a t a ilor \7orks with cloth. With moderll 
torches and welding equipment, steel can 
be taken apart and put together more 
easily than wood. 

When a tanker is from 60 to 80 per
cent completed, she is launched. That's 
the big day for the yard, but it doesn't 
m ean that the craft is ready for service. 
Many things have to be done before she 
can carry her cargo on the high seas. 
She's towed from the launching ways t o 
the near-by outfitting pier-or wet docks 
-for finishing. There engineers, outfit
ters, painters, and electricians give h er 
life. By man's genius, she gets power to 
swim around the world, power to see with 
searchlight eyes and t o hear and speak 
through radio. Then off she goes to join 
her sister tankers in supplying fuel to 
keep the Allied motors of war roaring on 
every battle front. 

THE RUDDER is made by welding plates laid on o 
frame. Using an acetylene torch, the burner (farthest 
from the camera} smooths down any rough joints left 
by the fast-working welder. When completed, the rud
der will hang finlike from carrier inside ship's stern 

In place of hold ing plates, which had to be burned 
to release the ship, o trigger device is now being 
used to free the greased sliding ways that carry 
the ship into the water. By the time she "hits the 

salt," the ship will be moving at about 18 m.p.h.
faster than she will ever move again-and men will 
be standing by with hoses ready to douse the 
groundways should they ignite from the friction 
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. · . No Traili~ iam in the Sky! 
• -• • 

reen I Ir 
Amazing vi_sual instruments 
are predicted as a means of 
policing - crowded airways in 
the postwar aviation boom. 

W ILL the postwar period see the sky 
filled w ith aircraft moving safely 

about their business without fear of colli
sion, traffic jams, and delayed landings ? 
That is a problem of vital interest to the 
layman as well as to the aviation industry. 
It must be solved if our dreams of the com
ing air age are to be realized. 

Drawings by STEWART ROUSE 
To do this, engineers of America's elec

trical and instrument companies have as
signed many of their staff experts to de
velop devices for flight and traffic control to 
bring order out of what otherwise will be 
chaos. With war-sponsor ed developments in 
radio thr ee-dimensional indicators and visu
alizers, it is quite probable that future air 
navigation and traffic contr ol will be almost 
wholly visual on the part of both pilots and 
ground traffic-control personnel. 

STRIP MAP 
FOR ROUTE 
INSERTED 
IN 

MOVING 
51 LH OU 1:1e r.,.1, E 
OF PLANE 
GIVES ITS 
LOCATION 
CONTINUOUSI.Y 

PILOT'S LOCATION INDICATOR 

Up to 1930, airport traffic control con
s isted of a man on the runway with a r ed 
and a green flag; this was adequate, for 
traffic jams were few and far between. In 
that year the first radio-equipped control 
tower was built, and there were but a n even 
dozen in the entire country three years later. 
Today, there a re 35,000 miles of completely 
radio-beam and beacon-equipped airways in 
the United States alone. This system must 
be expanded to a global cover age and re
vised almost completely to handle the antici
pated a ir-line and private air travel of the 
future. ( Continued on page 208) 

Postwar pilot may have sectional maps mount
ed in a frame, with a light throwing a small 
silhouett.e of the plane as it moves across the 
exact region spread out on the map before him 
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COLLISION - DANGER 
INDICATOR 

Such a device would indicatE 
the direction, proximity, and 
relative position of the planes 
near by. As planes vary alti
tude with relation to instru
ment-carrying plane , the spots 
representing them on the dial 
change their color accordingly 

PLANIES ABOVE 
REGI$TER IN 

. BLUE(SKY) 

VISUAL BEAM INDICATOR 
May indicate by a moving line the po
sition relative to the beam. Plane 
image, showing course, is fixed. Arrows 
point to four situations. Breaks in 
imoge show the location and mileage 

FLYING 
TO 
RIGHT 
OF 
BE AliA 
BUT PARALLEL TO IT 

CROSSING BEAM 
AT RIGHT ANGLES 

FLYING 
FROM BEAM 

TO LEFT 
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AIRPORT TRAFFIC INDICATOR 
A possible device whereby approaching planes ore 
picked up by radio three-dimensional indicators and 
shown on the walls of this control room . A plane 
coming within range of the bea ms would set up on 
impulse lighting o spot on th e wall throug h myriad 
backlights. Incoming planes would be shown in red 
on pointed beams by o signal growing stronger; out
going, in blue, by a diminishing signal. Off-beam 
planes show white. Wall markings g ive altitude , and 
floor markings show proximity of planes to airport 

7.---~~DIO 
SCREENS 

- --D--·;:.---

POSITION RE LAY 
RECEIVER 

CUTTING THROUGH 
"SCREEN"CAUSES 
PLANE'S AUTOMATIC 
TRANSMITTER TO 
S IGNAL TO RECEIVER 

- -
KEY 0 INCOMING PLANES 

Q ouTGOING PLANES 

0 OFF·BEAM PLANES 

t J RADIO BEAMS 

AIRWAYS POSITION 
INDICATOR 

This automatic position and altitude indi
cator may be o future safety device for 
those who travel by air. It would give the 
airport control center a continuous picture 
of oil airway traffic movements, both out
bound and incoming, until the planes were 
in range of rhe circular control room above 
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Adjoining the shi p-
yards ore the ma chine 
sho ps in o co ve cut for 
2,000 feet in th e solid 
rock of o stee p hillsid e. 
No Japa nese bo mb 
could pe net rat e t he 
50-foot th ickn ess of 
rock tha t sepa ra t es 
the workers f rom the 
g roun d a bove. Through 
a ir raids, work has 
co ntinued with t he im
p ro v ised equipment 
plus Ch inese efficiency 

• 

Carpe nte rs a t t he Mingsung Shipyards, 
C hungking, Ch ino. W orkme n bring in
genuit y a nd skill to bear o n d iff icult 
pro b lems of shipbu ild ing a nd reco nd i
tioning . H ere they are shown using a 
pr imit ive d rill in p re pa ring d ecking 
fo r o ne of t he boats t hat o re bei ng 
mode sea wort hy afte r Jap strafing 

CHUNGKI ::\G, CHI:'-·:A. (By Radio ) 

SHIPS the Japs have bombed and 
sent to the muddy bottom of 

China's Yangtze River are carry
ing war materials to blockaded 
Chungking again. Divers may have 
to go down 60 feet to salvage a 
boiler ; an engin e may be rebuilt 
with homemade parts; a wr ecked 
ship may have to be sliced in two 
and lengthened- but when it is 
launched it steams away under its 
own power. 

That is the story of determina
tion and ingenuity you can see en
acted along the mile of water front 
that is the Mingsung Shipyard near 
Chungking. There on the sandy 
and rocky beach, a dozen vessels 
ranging f rom "wooden Liber ties" 
to a converted passenger steamer 
a re being readied to tak e part in 
China 's vital war time and postwar 
river tr affic. 

The Mingsung yard could not be 
confused with on e of Henry Ka i
ser's pla nts, for it has its machine 
shops in a 2,000-foot dugout hack ed 
into the solid rock of a steep hill
side. Fifty (Continued on page 199) 
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After this J apanese-bombed wooden ship has 
been reconditioned by Chinese workmen, it will 
steam away from the zhipyards for war service 

• 

In spite of Japs and high r 
water, ingenious Chinese s 
shipwrights keep a fleett 
of vessels on the Yangtze t:= 
• 

Divers hove hod to go down 60 feet to salvage a boiler 
from a bombed ship. This boiler, American built, wos raised 
from the Yangtze , and awaits installation in a repaired vessel 

A damaged ship that is t o be overhauled for additional wartime duty is pull ed up the ways from the Yangtze 
River at the shipyard by the hand winches shown in foreground. By June, every vessel must be ready to float, 
for early that month the river rises as much as 90 fe et, and on unseaworthy ship would founder in the shipyard 
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CLAIMED TO BE THE BEST all-around 
fighter plane in the world, the new P-51B 
version of the familiar North American 
Mustang sports a four-bladed propeller 
driven by a Packard-built Rolls-Royce 
Merlin engine. Addition of the wing tanks 
shown enables the P-51B to convoy heavy 

bombers to target areas over 400 miles 
from home, fight. and return. Fuel from 
these tanks is used on the way out, saving 
standard fuel load for fighting and the re
turn trip. Tanks are dropped as combat 
area over target is reached. On shorter 
missions, bombs may r eplace these tanks. 

TO HOLD ENGINE COWLINGS 
of high-speed warplanes, a new fas
tener invented by Dr. E . L. Mack 
and perfected by the Aircraft Parts 
Development Corporation is manu
factured by the Elas ti r Stop Nut 
Corporation. The fastener, illus
trated and diagramed below, is a 
spring-lock device, light in weight 
but rugged in construction. The 
Army Air F orces have found that 
it meets specifications for use in 
any Army airplane. It has been 
similarly tested and passed by the 
Navy's Bureau of Aeronautics. Vi
bration-proof and quick-acting, it 
will have many p ostwar uses. 
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HE IS BRIEFING PILOTS of fighter planes with a 
new multilevel table that shows line-up for a pro
jected mission. Tiny model planes are arranged on 
the glass plates, separated to represent graphi
cally the different altitudes at which the bombers 
and fighters will fly and the formations they will 
assume on their approach to the target area. Capt. 
G. J. Burris, of Canton, Ohio, military intelli
gence officer of a new P-51B fighter squadron in 
England. is shown demonstrating the table. 

POPULAR SCIENCE 

CopynghtL'd ma.enal 

• 



AN "IMPACT SWITCH," shown below, is a 
n ew safety device t hat automatically actu
ates the discharge of several pounds of liquid 
carbon dioxide into the burning engine com
partment when a combat plane crashes. It 
was developed by engineers of Walter Kidde 
and Company as an automatic fireman to 
release clouds of fire-quenching vapor even 
if the pilot has been rendered unconscious. 
It is also called a "crash switch." 

A SAFETY SHUTOFF that acts in the event 
of a ruptured or bullet-pierced hydraulic 
system of an airplane is being made by Sim
monds Aerocessories, Inc. The hydraulic 

BELL HELICOPTER 
designed by Arthur M. 
Young is powered with 
a Franklin air-cooled 
engine behind the pilot. 
The rotor consists of 
two blades kept at the 
proper pitch by coun
terbalances on rods be
low the rotor itself. The 
counterbalances turn 
with the r otor blades. 
The helicopter has a t ri
cycle landing gear and is 
metal-covered through
out. It seats two, side 
by side, and the cabin 
has full a utomobile
type doors. This model, 
No. 2, has been flying 
since October 1943 and 
is constantly improved. 
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A NEW ERA in safety, economy,_ and effic
iency in aircraft engines is heralded with the 
Guiberson Diesel. This 310-hp. engine, prod
uct of the Guiberson Diesel Engine Co., of 
Dallas, Tex., does away with ignition trou
ble, flash-fire danger, carburetor icing, and 
complicated servicing. 

fuse (quantity-measuring type), illustrated 
below, shuts off escaping fluid after a meas
ured quantity has passed through it, thus 
saving the remainder of the fluid supply in 

the hydraulic system and permit
ting the rest of the system to be 
used. Variations in oil viscosity or 
rate of flow do not affect the suc
cessful operation of the fuse, nor do 
back pressure, surges, or large 
amounts of a ir that may be left in 
the hydraulic system. 

• 
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The grim sto ry of wha t can ha ppen whe n a " fast" explosive lets go is told in these 
jagged pieces of steel t rapped in sa nd d uring fragmentation t est of a 155-mm. shell 

They1re just fast-burning chem

icals that pack a punch ... There 

are many kinds, and each kind 

has its own particular job to 

do in war as well as in peace. 

By 

ALBERT Q. MAISEL 
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MODERN WARFARE is t he art of using 
explosives to throw explos ives. In a ny 

bat tle, t he s ide which can throw the largest 
qua ntit y of explosives t he greatest distance 
and with the greatest speed usually com es 
out the winner. 

But w hat a re t hese things we call ex
plosives? Most of us t hink of t hem a s 
powerful, violent chem icals which go off
that is , explode on the least provocation . 
Act ua lly, an y explosive which meets t his 
definition is us ua lly too sensitive for war
time use. The best known of the high ex
plosives, TNT, is so insensit ive that it will 
not explode even if hit directly by a high
p owered r ifle bullet. As for power, there is 
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BURNING: 

Combustion speed is 
secret of explosives 

SLOW COMBUSTION, HEAT EMISSI~ 
AND EXPANSION OF VAPORS GIVE 
GENTLE REACTION 

• 

• 

• 

EXPLOSION: 
VIRTUALLY INSTANTANEOUS COMBUSTION, 
HEAT EMISSION, AND EXPANSION OF 
VAPORS PRODUCE1 .-VIOLENT 61.AST 

Drawings by STAN LEY BATE 

s 
actually more energy in a pound of coal 
t han in a pound of TNT. 

The secret of explosives lies in their con
trol. They must be used in such a manner as 
to release their power suddenly, at just the 
right second and in just the right place. 
With industrial explosives, the right time 
means when everyone has moved out of the 
danger zone around the explosion, and the 
right place may mean that point in a bore 
hole which will break away just the desired 
amount of rock. With military explosives, 
there are even more precise demands as to 
time and place, for a shell must not explode 
under the impact of firing it from a gun, but 
it must explode at a predetermined second. 

MAY, 1944 

Actually, explosives are simply compounds 
or mixtures which burn. But they differ 
from ordinary burning things in two re
spects; they burn much faster, and most 
of them carry their own oxygen supply. 
When you burn a piece of wood, its outer 
surface combines with the oxygen in the 
air, and a large part of the wood is trans
formed into gases. In the reaction a great 
deal of heat is released. If you used small 
chips of wood, they would burn much faster 
be~ause they present more surface to the 
air. And if you burned woou powder in 
an atmosphere of pure oxygen, combustion 
would be even more speedy. In fact, it 
would take place so fast that you would 
have a miniature explosion. 

When you deal with regular explosives, 
you speed up the combustion still further, 
because chemicals are present which release 
oxygen and thus hasten the process. Most 
of these chemicals are compounds of nitro
gen and oxygen, for nitrogen is a "lone wolf" 
element which separates readily from com
bination with others . 

Hundreds of fast-burning, or explosive, 
compounds and mixtures are known, but 
only a few can be used as military ex
plosives. These are the ones which remain 
inert until the proper moment and then 
give off their energy under a controlled 
impulse. 

There are two basic types of military 
explosives. Those called propellants are 
relatively slow-burning and give off large 
quantities of gas. When one of these is 
exploded within the barrel of a gun, it builds 
up its pressure gradually and thus does not 
shatter the gun itself. Instead, it sets in 
motion the one part of the assembly that 
can be moved- the bullet or shell-and, as 
the gases expand, this is guided by the gun 
barrel and moves out to fly through space 
toward the enemy. Of course, the so-called 
slow burning of a propellant is slow only in 
comparison with the rapid detonation of a 
high explosive. Its burning actually occurs 
in a fraction of a second. 

The second great class of military ex
plosives consists of the bursting agents. 
These are insensitive explosives capable of 
withstanding the great heat and shock ex
perienced within the shell when they are 
hurled out of the gun barrel. But when they 
finally do explode, the reaction takes place 
so fast that they shatter their steel con
tainers and wreak havoc wherever they land. 

While propellants explode by "burning," 
bursting agents explode by a process known 
as detonation. The difference is merely one 
of speed, but it is a great difference. Ordi
nary smokeless powder burns in the open 
air at a rate of three or four inches per 
second. Inside a gun barrel, heat and pres-
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GRADUAL PRESSURE 
PUSHES SHELL 
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BURSTING AGENT 
REMAINS DORMANT BURN SLOWLY . . . 

"-- . ••' 

sure speed up this rate very greatly. But 
TNT detonates at a rate of over 22,000 feet 
per second, and nitroglycerin has a detona
tion speed of over fi t·e miles per second! 

Both propellants and bursting agents, 
however, are relatively insensitive. This is 
an essential quality because otherwise they 
would frequently explode in the manufactur
ing plant, in shipment, or in an ammunition 
dump. But in order to cause them to go off 
at the proper time, ordnance experts have 
hP..d to develop other explosives known as 
primers or detonators. These are sensitive 
enough to explode from the shock of a ham
mer blow or the percussion of a firing pin. 

On small arms such as shotguns or rifles. 
a tiny detonator is sufficient to initiate the 
explosion of the smokeless powder in a shell. 
But in larger cannon, a chain of explosions 
frequently is necessary. The firing pin of 
a big gun will detonate a small and sensitive 
primer of fulminate of mercury. This will 
in turn ignite a charge of black powder, and 
this will pass on the explosion to the less 
sensitive smokeless powder that hurls the 

shell out of the gun and toward the enemy. 
The same sort of train is used within the 

shell itself. With an armor-piercing shell, 
the artilleryman wants to be certain that the 
projectile first pierces the enemy's protective 
armor and explodes within the fortification 
or the hull of a ship. He accomplishes this 
by equipping his shell with a delayed-action 
fuse mechanism. The relatively insensitive 
explosives within the steel shell actually 
withstand the terrific shock of impact upon 
armor. But this shock slows up the shell, 
and causes a striker set in the back of the 
shell to hit a tiny detonating charge. This 
in turn may set off a booster charge and. 
completing the sequence, the booster will set 
off the high-explosive shell. Such a train 
of explosions can be designed to take any 
desired number of fractions of a second, or 
even seconds or minutes. 

Even though propellants are relatively 
slow-burning, ordnance experts find it neces
sary to control their rate of burning. The 
ideal explosion is one which will continue 
with mounting force until the shell has left 

EVERY BIG SHELL PACKS SEVEN EXPLOSIONS 
Firing a big gun sets in motion a series of seven explosions , five of which are small, two of which are 
titanic. Detonated by the firing pin, a primer ignites a black·powder charge that, in turn , sets off the 
propellant-and causes the first big bang. On contact, the shell 's fuse ignites the detonator, which 
sets off the tetryl. This booster sets off the high explosive to cause the last and biggest bang of all 

1. Primer fmercuric fulminate) 2. Igniter charge (black powder) 

3. Propellant (smokeless powder) 4. Fuse primer (fulminate) 

5. Detonator (black powder) 6. Booster charge (tetryU 

. . . 
• • • • • 0 

0 • • 0 • . . ... 

I 

7. Bursting charge (any high explosive) 

CASlNG ~T~=• ~u-:• l... ;.:> s;.,. ._ -.. ra 0 o-
L-------------------------------------------~~~· -
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BURSTING AGENTS 
DETONATE 
RAPIDL.Y 

SUDDEN 
PRESSURE 
BURSTS SHELL 
CASING 

the gun. The pressure within the gun should 
build up gradually so as not to shatter the 
barrel; and none of the explosive should be 
wasted by failure to be consumed before 
the bullet has left the gun. 

To control the burning of the propellant 
powder, it is formed into grains. The larger 
the caliber of the gun, the larger the grains 
of powder which are used. Increase in size 
slows up the burning, since the grains start 
burning on their outer surfaces and com
bustion progresses inward only as the outer 
layers are consumed. 

This method of slowing up burning pre
sented the engineers with another problem. 
Originally, all grains were formed in spheri
cal ball shape. Thus, they burnt fastest at 
t he start of the explosion, when their outside 
surfaces had the greatest area. As each 
pellet burned away, it became a smaller 
sphere and thus produced its gases at a 
slower rate. Such round-grain pellets built 
up high initial pressures, which quickly 
dropped off. This didn't matter very much 
with small arms, but it was a serious draw
back when large guns were involved. 

• 

gone even further and developed "progres
sive-burning" powder grains- forms that 
increase their rate of burning as they are 
consumed. This is accomplished by forming 
the powder into cylinders with as many as 
seven holes running through a cylinder, 
parallel to its axis. While the outer surface 
of the cylinder decreases in area as it bums, 
the surfaces of the holes increase. Because 
they are designed to more than compensate 
for the decreased area of the outer surface, 
they actually produce gases at an accel
erated speed toward the last quarter of 
their explosion. 

With such powders, it has become possible 
to design guns of high efficiency. Gun bar
r els can be thinner than before, and still 
withstand the pressures in the barrel, for 
these pressures build up gradually and the 
power of the explosion is not wasted in 
"flash" after the shell has left the gun. 

American engineers were also responsible 
for the development of smokeless powders, 
although these were first adopted by other 
countries. Black powder , which had been 

To overcome this difficulty, ord
nance experts have developed a 
number of different shapes for 
powder grains. The British evolved 
cordite, a smokeless powder in long, 
cordlike grains. The French de
veloped thin, flat strips. In Amer
ica, engineers worked out still an
other way of regulating the rate 
of burning. They continued using 
round pellets, but they coated them 
with relatively slow-burning outer 
surfaces. Thus, when the burning 
surface was greatest in area, at 
the beginning of the explosion, 
these deterrent coatings slowed 
down production of gases. Once the 
outer surfaces of the sphere were 

TO 
SLOW 
DOWN 

Q 
BALL CORD STRIP 

consumed, the faster-burning inner 
powder compensated for the r educ
tion in the area of the burning sur
face. Such a powder grain would 
be termed "balanced," in that it 
produced its gases at a fairly uni
form rate. 

But Amer ican engineers have 

MAY, 19J,J, 

TO 
MAINTAIN 
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TO 
SPEED 

UP 
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S INGLE 
PERFORATE;D 
CYLINDER 

M ULTI ·PERFORATED ROSETTE 

To reduce the rate at which a propellant builds up its gas 
pressure, its powder grains are shaped so that they lose in 
area as they burn, and consequently give off less and less 
gas. To maintain the rate, the grains are shaped into hol
low cylinders so that the loss in their outer areas is ex
actly equalized by the increase in area within the cylinders. 
By add ing perforations, surfaces can be made to increase as 
they burn. Gas production is thus tremendously accelerated 
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used from the earliest days until after the 
Spanish-American War, had a number. of 
drawbacks, n ot the least of which was the 
fact that it gave off large quantities of 
smoke which aided the enemy in locating 
artillery. 

Smokeless p owders were made possible by 
the development, t oward the end of the nine
teenth century, of nitrocellulose. They are 
more stable, eliminating the greater part of 
the muzzle flash and smoke formerly asso
ciated with all firing pieces. However, they 
are not completely smokeless, although 
their small white puff is far less easily lo
cated than the dense black smoke of the 
powders formerly used. 

Most armor-piercing shells depend ·upon 
steel rather than upon explosives to secure 
their armor-piercing effect. Stich shells are 
made of extremely hard, tough, and heavy 
steel, hurled at great velocity from long
barreled guns. Large armor-piercing shells, 
such as those designed to penetrate battle
ship armor, are almost solid chunks of metal. 
The weight of their high-explosive charge 
can be only five or six p~rcent of their total 
weight. Yet, that five or six percent is 
sufficient to cause terrific damage within 
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BIG BITE. Using 19,266 pounds 
of "Nitromon," o blasting agent 
developed by Du Pont, dynamiters 
were able to chew a 69,360-ton 
block of rock out of this quar
ry in one explosive gulp. Four
teen holes, ranging in depth from 
I 08 to 131 feet, were drilled ot 
32-foot interva ls 15 feet back 
from the edge of the cliff. The 
charge was then put in two-foot 
cons, which were dropped in the 
holes end " blown" simultaneously 

1- I~ -- ----
, 

108 
TO 

13 1' 

---- ,, 
J. ,, 

' 

• 

the close confines of an armor-plated hull 
once the steel slug has penetrated. 

Another method of armor piercing, which 
has not yet been adopted by any warring 
nation- except possibly in secrecy- involves 
the use of what is known as the Munroe 
effect. This phenomenon was first dis
covered by Charles E . Munroe, professor of 
chemistry at Columbian University, Wash
ington, D. C., and was announced nearly 45 
years ago in POPULAR SCIENCE MONTHLY. 

Professor Munroe, in conducting his ex
periments at the Naval Torpedo Station in 
1888, noted that explosive waves tended in 
certain cases to reinforce each other. His 
discovery was made quite by accident. 
Professor Munroe used to mark blocks of 
molded guncotton for identification by coun
tersinking letters into the surface of the 
blocks. When such blocks were laid upon a 
steel plate and exploded, Dr. Munroe noted 
that after the guncotton had detonated, the 
letters were reproduced upon the iron plate. 

What was most singular was that when 
the letters on the guncotton were raised 
above the surface they also came out raised 
on the iron plate. 

"In experimental investigation," Dr. Mun-
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roe wrote in POPULAR SCIENCE, ui eventually 
bored boles of various diameters and depths 

• in guncotton cylinders and in the last in-
stance, I bored a vertical hole completely 
through the cylinder. These cylinders were 
each placed on a similar iron plate. When 
they were successively fired, it was found 
that the deeper and wider the hole in the 
guncotton was, the deeper and wider were 
the holes produced in the iron plate. When 
the completely perforated guncotton cylin
der was fired, the iron plate was found to be 
completely perforated." 

What Munroe had done was to shape an 
explosive charge in such a way as to cause 
the detonation waves to reinforce each other. 
He concentrated much of the explosive force 

• 
in one direction, parallel to the axis of the 
cylinder. 

Conceivably, such shaped charges might 
be used for armor-piercing purposes on 
large shells, eliminating the necessity of 
sacrificing ninety percent or more of an 
armor-piercing shell to the weight of steel. 
A shaped-charge shell would be almost en
tirely made up of explosives, with only a 
thin outer container of metal. Gunners using 
such a shell could deliver a far greater 
quantity of explosives to a point of impact. 

So-called industrial explosives--of which 
dynamite is the best known and most widely 
used- play an important part in the winning 
of the war, both by making production 
possible at home and in their application 
on and immediately behind the battlefields. 
Dozens of new and improved methods of 
using such explosives have arisen directly 
out of the war effort. 

Dynamites have changed greatly from the 
first product developed by the great Alfred 
Nobel. Nobel made dynamite by absorbing 
highly explosive nitroglycerin in an inert 
earth called kieselguhr. This made a power
ful explosive which was still sufficiently 
insensitive to shock to permit its being 
transported and stored without great danger. 

Today, instead of kieselguhr, dynamite 
makers use mixtures of wood pulp, nitrate 
of soda, nitrate of ammonia, and other com
pounds to absorb the basic nitroglycerin. 
By varying these materials, they can control 
both the sensitivity and the power of their 
dynamite and, at the same time, control 
fumes which will remain after detonation. 
Such control is very important in preventing 
accidents in underground mining. 

Gelatin dynamites, containing nitrocotton 
dissolved in the nitroglycerin, are highly 
water-resistant and can therefore be used 
for underwater blasting. In the old days, 
many accidents were caused by attempting 
to thaw frozen dynamite at open fires. 
Today, antifreeze chemicals are mixed 
into dynamite to eliminate this problem. 

MAY, 1944 
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U. S. Bureau of Mlnes 

MINERS save a lot of time and energy with d yna mite. 
By using different absorbing agents, experts can make 
"nitro" less touchy, and can also reduce its deto
nation fumes-a vital problem in underground blasting 
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" BIG INCH." To blast a trench for an underwater 
section of this famous pipe line, Du Pont techn icia ns 
dropped 16,000 pounds of dynamite into holes drilled 
into the bottom of Pennsylva nia's Susquehanna River 

OIL PROSPECTORS are putting dynamite to a new 
use by detonating a charge to set up miniature earth 
tremors for seismic recording. A study of the vibra
tions shows if the ground is favorable for drilling 
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FURNITURE specially constructed to conserve 
war-important woods and metals is shown in 
the photographs above. The chair at the left 
makes use of discarded webbing that was 
originally woven for use in Army gun slings 
and parachute straps. P alm leaves and Mexican 
mesquite furnished material with which in
genious furniture designers fashioned the at
tractive chair and rock er pictured at the right. 

~ I-lOME OWNERS 
' 

CLOTH WON 'T BU RN 
after being dipped in a 
solution which makes it 
tire-resistant. One use of 
this rinse is to safeguard 
welders whose overalls are 
apt to catch fire from fly
ing sparks. It also has 
many home uses. Curtains 
which may blow against 
lighted candles; sheets, slip 
covers, table linen, which 
are likely to get cigarette 
burns; and clothes worn 
when doing home dry 
cleaning can be made fire
resistant by treating them 
each time they are washed. 

PLASTIC TOILET SEATS of hygienic design 
ar e among the priority goods that will be 
available for the postwar home. Molded in 
one piece, and having a smooth finish that 
requires no varnish or paint, they are easy 
to clean and will withstand repeated steriliz
ing. The seats are available in either black 
or brown, and the manufacturers say they 
should last a lifetime. 

• 
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CLOSETS ARE CEDARIZED with a new 
powder giving off a pungent vapor that re
pels moths. This closet air conditioner, 
made of cedar-leaf oil, is also said to absorb 
moisture from the air and protect clothes 
from mildew. Articles within the closet 
carry away a pleasing fragrance. 
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USEFUL AUT HI 
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S MALL M IRRO~ 
FA STEN ED TO 
UNDER510E OJ= 

HOOD 

1 RADIATOR Fil liNG CAPS in many r ecent
model cars are located in such a position 

that it is difficult to check on water level 
without head-bumping or gymnastics. If a 
small mirror is cemented to the underside 
of the hood or bolted to a brace, the liquid 
level can be easily seen.- W. E. B. 

2 A SECRET RADIO SWITCH will prove handy 
in circumstances where a car must be 

left unlocked, as in many parking lots or 
garages. A toggle switch, wired in series 
with the regular radio switch and installed 
in the glove compartment (which in most 
cars can be locked), will help prevent this 
annoying battery drain.- R. W. 

3 HUNTING DOWN SHORT CIRCUITS in auto wir
ing is simplified by this device. It con

sists of a small 6-volt buzzer, mounted as 
shown on a burnt-out fuse. When a regular • fuse blows, replace it with this test rig, 
which will give an audible signal to indicate 
the short. An interruption of the sound 
means that the short is temporarily remov
ed. Listen also for changes in pitch of the 
buzzer, since they may signal removal of 
the short with continuing flow of the cur
rent through a headlight or other load.- R. K. 

4 TOUCHING UP SCRATCHES on a car fender 
or body is easily and inconspicuously 

done with a ruling pen of the type used by 
draftsmen. It can be adjusted quickly to 
the required width, and it tends to follow 
the groove of a scratch, thereby contribut
ing toward a neat job.-H. F. R. 
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rawings by 

Will iam Patrick 
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END Of ANOTHER NAZI DREAM • • • 

11PEOPLE'S CAR11 PROMISED BY HITLER IS ERSATZ JEEP 

BACK in the t hirties, when Germany 's war 
preparations were weig hing heavily on her 

people, Nazi leaders da ngled before the public a 
vis ion of a wonderful "poor m an's car" soon to . 
pour from the factories. It was to be an a uto
motive marvel, light, fas t , r oomy, and inex
pensive; and it would reward Germans for the 
low wages, long hours, and shortages. 

Never made in quantity for civilians, this 
Volksw agen has turned up on ba ttlefields as an 
inferior version of our jeep. Captured models, 
t ested and taken apart by U . S. experts, show 
that the car is less rugged and versatile than its 
American prototype, but ingenious in design and 
economical to run. Power is supplied by a four-

A civilian model' of the car, 
shown above, wa.s publicized 
by the Nazis as within reach 
of practically every worker's 
pocketbook. But the p.romised 
mass production was put off 

C~nverted for 
1 
militacy uses, 

the. Nozi flivver serves ·the 
Germans as a light general
purpose vehicle. This one 
was captured in Africa a nd 
brought t·o thiS' coiJntry for 
testing. lt hasn't the four
wheel drive or ruggedness of 
our ow:n justly famous jeep 
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cylinder opposed motor, m ounted 
at the rear and driving t he rear 
wheels. The engine develops 
some 24 hp. and is cooled by a 
blower and housing that delivers 
air to the cylinders. Top speed 
is above 60 m.p.h.; while gasoline 
mileage at this speed is about 33 
miles per gallon. The fuel tank, 
mounted in front of the dash, 
holds six gallons. A steel back
bone :replaces the conventional 
chassis, and springing is ac
complished by means of coil 
springs located within tratls
ver:se, pipelike housings . 
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W ith its pa ncake
type motor located 
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ber down the middle 
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By MARTIN BUNN 

-. -

GUS WILSON finished installing a re
conditioned carburetor, stood back to 

regard the completed job with honest satis
faction, and decided he'd done enough for 
one day. 

Just then the roar of a motorcycle shat
tered the night. Gus looked up, and a mo
ment later State Trooper Jerry Corcoran 
came into the Model Garage, his browned 
face serious under his rakishly tilted, wide
brimmed felt hat. 

"I'm checking on a truck that's missing," 
he said, and jerked a notebook out of the 
breast pocket of his tunic. "Name of W. & 
W. Manufacturing Company, Middletown, 
painted on it. Driver name of Joe Pickett, 
40, five foot 10, dark hair, dark eyes, clean 
shaved, wearing a windbreaker, work pants, 
and a cap. Has he been in here?" 

"Nope," Gus told him. "What's it all 
about, Jerry?" 

Corcoran replaced his notebook, fished a 
pack of cigarettes out of his other breast 
pocket, and lighted one. "This Joe Pickett 
pulled out of Middletown about four o'clock 
thiS afternoon with a half-dozen cases of 
W. & W. radar- or something even more 
hush-hush-to be delivered at a pier in the 
city to a ship sailing at midnight," he ex
plained. "When he hadn't showed up at 11, 
the Army got worried and sent out an alarm. 
He's been traced as far as this county
stopped for gas about nine o'clock. That 
puts it up to us." 

Then Jerry roared away. 
Fifteen minutes later, as Gus was wash

ing up, the phone rang. 
Jerry Corcoran's voice snapped over the 

wire: "I've located that truck, Gus, and 
you're the man to help me out. It's stalled 
a mile in on the dirt road f rom the highwa y 
to Springdale." 

"I know the r oad," Gus said. "But what 
the dickens was it doing there?" 

"That's what I ' d like to know," Jerry said 
grimly. "The driver says someone told him 
it was a short cut. There's something fishy 
about the guy, Gus. Come and give m e a 
hand." 

"O.K.," Gus said. "I'll be there in 20 min
utes." 

As he turned off the highway into the dirt 
road, his headlights knifed into pitch black
ness, and a mile farther a flashlight flagged 
him down. 

"It's me, Gus," Jerry Corcoran said. "The 
truck's down the r oad, but I want to talk to 
you. I'm sure this guy Pickett is lying. He 
says his motor began to miss and then went 
dead, and that he spent an hour checking 
the gas line without finding anything. Now 
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he's back there fooling with the ignition." 
"Well," Gus said, "we'll soon find out." 
Fifty yards farther on, Gus's headlights 

picked up a truck at the side of the road. A 
man, who had had his head under the hood, 
looked up. 

"I've found the trouble," the fellow said. 
"The cbndenser's burned out." He pointed 
at something lying on the running board. 

"Bring your flashlight," Gus said to Jerry. 
They went over to the truck, and the 

trooper flashed the beam on the running 
board. A condenser case was lying there. 
Beside it was the condenser, its series of 

• 

. 
• 
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SPEEDS A CONVOY AND FOILS A SABOTEUR 

alternate sheets of tinfoil and insulation 
roughly pried apart in several places. Gus 
examined it care{ully. Then he turned to the 
driver. · 

"You're lying," he said sharply. "This 
condenser wasn't burned out; it was delib
erately ruined." 

"I wanted to see what was the matter 
with it- I thought I could fix it," the man 
muttered. 

"That's another lie," Gus snapped. "Any
one who knows enough about automobile 
ignition systems to locate condenser trouble 
and dismount the cond~nser, also knows that 

~-~-------..,=-'· .. •.A •• 
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taking a condenser apart ruins it. You've 
stalled this truck purposely." 

"That's right," Jerry cut in. "You're un
der arrest, Joe Pickett. You're going to get 
a chance to tell the G-men just why you've 
held up an Army rush shipment." He turned 
to Gus. "How are we going to get this 
truck going?" 

Gus scratched his head. "Going to the 
shop for a new condenser will take too much 
time," he said. "I might take the one out 
of my car, but that would leave me stalled." 

Then after a pause, "I've got it," he said. 
"If I can find- " 

Gus examined the condenser and turned 
to the driver. "You're lying," he said 
sharply. "It was deliberatelv ruined." 
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He pointed the flashlight into the truck, 
then reached in and pulled out two foot-long 
two-by-fours that obviously had been used 
as wedges for packing cases. 

''You take off the front license plate," he 
told Jerry, handing him a screwdriver and 
a pair of pliers, "while I take off the rear 
one." 

"What for?" .Jerry wanted to know. 
"Never mind what for," Gus told him. 

"Step on it!" 
"O.K. ," Jerry said. "This job is your baby 

now." He turned to the driver. "You get in 
the truck and stay there," he ordered. 

Gus took off the r ear license plate. A mo
ment later Jerry brought him the front 
plate. 

"Let's have your handkerchief," Gus said. 
Jerry handed his handkerchief over. 

Working in the beam of his roadster's 
headlights, Gus put one of the two-by-fours 
on the ground, placed a license plate on it, 
folded the handkerchief and put it over the 
license plate, laid the other license plate 
over the handkerchief, put the second two
by-four over that, and tied them all securely 
t ogether with a length of twine. With his 
pliers he bent the corners of the license 
plates so tha t they were well apart, and then 
scraped the paint from around the bolt holes. 

Then he took the contraption to the truck, 
and using the bolt holes in the plates to at
tach the wires, installed it in place of the 
ruined condenser. 

"Switch on your ignition and step on the 
starter," he called to the driver. A moment 
later the engine was running. · 

/ 
• 
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"That'll hold," Gus told .Jerry. "You'll 
have to drive my car." 

"O.K.," .Jerry said. He wheeled his motor
cycle over and lifted it into the truck. Then 
be said to the driver: "You're riding with 
me, Mr. Saboteur." 

Pickett climbed out of the truck looking 
frightened. "You guys got me wrong," be 
protested through a wad of gum. "I ain't 
any saboteur. I'm just sick of being pushed 
around and overworked." . 

"Stow it," Jerry cut in sarcastically. "The 
G-men may want to hear it." 

They stopped at the State Police station . 
.Jerry turned Pickett over to the sergeant 
and did some telephoning. Then he came 
out and got his motorcycle out of the truck. 
Near the city line an approaching jeep made 
a U -turn and swung in ahead of them. 

"O.K.," an officer called to Jerry. "We'll 
take him the rest of the way." 

Jerry waved his hand and swung over to 
the side of the road. Gus followed the jeep. 

Twenty minutes later Gus swung the 
truck on to a guarded pier. Husky soldiers 
manhandled its load up a gangplank of a 
cargo ship. As soon as the last box was 
aboard, the dark ship slipped quietly away. 

Some time later Jerry Corcoran answered 
the station-house phone. It was Gus Wilson. 

"Get home all right?" .Jerry asked. 
"No, I didn't get home all right," Gus 

snapped. "I'm in the city jug for driving 
without tags. What are you going to do 
about it?" 

Jerry laughed. "Put the sergeant on the 
wire!" he demanded. 

-He swung the truck 
on to a guarded pier •• ..-- .. -· 
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By RALPH ROGERS 

PI S TON rings, tailor made by the manu
facturers to individual engine design, are 

precision parts of the modert:l automobile. 
They serve to fill up or seal the clearance 
between a piston and cylinder wall, keep 
blow-by or burned gases from escaping into 
the crankcase during the power stroke, and 
regulate the flow of oil to the walls of the 
cylinders. 

Just why a piston ring must be a preci
sion part may be seen from the figures of 
one maker who has calculated that the 
average automobile engine burns three one-

ore teJtt 
thousandths of a drop of oil per explosion . 
If it burned as much as a tenth of a drop, 
it would use 90 quarts of oil on a 600-mile 
trip traveled at 60 m.p.h. 

However, there are other parts of a motor 
that help control oil consumption, so don't 
jump to conclusions if it seems excessive. 
Too often an extreme ring setup is in
stalled when it isn't needed with the result 
that the upper part of the cylinders runs 
dry and wear and failure are rapid. 

Look first for external oil leaks at the 
valve cover, .fuel pump, and oil-pan gaskets; 
then see that oil lines, pipe plugs, front and 
rear main-bearing seals, and the crankcase 

ventilator are not leaking. A thorough in
spection can best be made by wiping these 
parts clean and road-testing the car at 
various speeds, after each of which an ex
amination should be made for signs of 
fresh leakage. 

Many cars are equipped with combina
tion fuel and vacuum pumps, the vacuum 
section being used for the operation of 
windshield wipers and other accessories. 
A leaky diaphragm will suck oil from the 
crankcase into the vacuum line from 
where it will enter the intake manifold 
and combustion chamber and produce a 
blue smoke at the exhaust. Watch for 
sluggish action of the windshield wipers 

,_ . 
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CHECKING THE CYLINDER BORE will show 
whether honing is advisable. Here a diq,l gauge is 
used. Right, a typical piston with its parts named ~ 

MAY, 19-H 

• 

-

Slot 

Skirt 

141 

Oil 
Ring 

ristpin 
Hole 

Return 
Hole 

C.opyngh ed matcndl 



SIDE CLEARANCE must be allowed between 
a new ring and the groove. Measure with a feeler 
gauge and, if insufficient, la p both sides of the 
ring on fine emery cloth placed on a flat surface 

during acceleration as an indication of a 
defective diaphragm. . 

Two other points should be exam: .... ed be
fore concluding that the piston rings are at 
fault. If the intake-valve guide clearances 
are excessive, replace the guides (see P .S.M., 
Apr. 1944, p. 136) ; if the guides are all right, 
check the engine bearings (see P.S.M., Aug. 
1943, p. 128) . An average safe clearance 
for intake-va lve guides is .002" to .003", 
while that between the crankshaft and bear
ings is .002" to .0025". The manufacturer's 
directions should be followed if available. 

Pistons on all present-day cars are re
moved through the top of the cylinders, 
which means that the cylinder head will 
have to be taken off. In doing a piston job, 
there are some important precautions to 
take. After removing the oil pan and 
cylinder head, but before taking off the 
connecting-rod caps, examine each cap to 
see whether it is stamped with the number 
of the cylinder with which it goes. If there 
are no markings, number the cylinders your
self on both the rods and caps with a sharp 

END GAP IS INCREASED by filing lightly. 
The ring below has a buit joint. File both 
ends of a ring with a step cut or lap joint 

• 

RINGS ARE INSTALLED or removed with a 
ring tool or pliers, opening the ends to expand 
them. Stagger gaps of new rings, except on a 
Hudson, but put no gap over a wrist-pin hole 

punch and a hammer, noting on which side 
of the engine you place the markings. 

Now, before attempting to remove the 
piston , ream the top of the pylinder bore 
where a ridge has been formed at the end 
of the ring travel and thus avoid the possi
bility of breaking the second ring land and 
ruining the piston. Use a special ridge ream
er, and do not cut down further into the 
ring-travel area than 1/ 32" or half the width 
of th~ top ring. 

Examine the piston assembly after re
moving it to see how the rod is attached. 
In most modern engines, which have a 
force-feed lubrication system and aluminum 
pistons, the rod is assembled on the piston 
with the oil-spurt hole facing the camshaft 
and the s lotted side of the . piston facing the 
other side of the engine. Cast-iron pistons 
do not have slots, and rods in splash-lubrica-
tion systems do not have oil-spurt holes. 

Next, check the cylinder bores for wear, 
taper, and out-of-round, using a dial gauge, 
an inside micrometer, or a telescope gauge 
and an outside micrometer. Take measure-

TEST THE RING in the bore, pushing it down 
with the piston to be sure it isn't cocked. In
sufficient end gap will cause heat to buckle it 
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ments within the ring-travel area near the 
top and bottom. If the bore is worn more 
than .003" per inch of cylinder diameter, a 
full honing or r.eboring job is advisable and 
should be done at a shop having the equip
ment. For example, if the standard diameter 
of the cylinder is 3", and the wear is .010", 
a reb ore job is indicated. New pistons, of 
course, will also have to be fitted. They 
are usually available in oversizes of .010", 
. 020", .030", and larger. 

When new rings are to be installed, the 
old ones must be removed carefully to 
avoid scarring the piston. One method is 
to expand the ring with thin-nose, out
ward-opening pliers, slipping a thin strip of 
metal between the ring and piston and 
working it around to the far side; then 
expand the ring a little further and work 
in a second and third strip, after which the 
ring can be slipped off. Take off the top 
ring first, and in installing new ones, put on 
the lowest first and work with the same thin 
metal strips. If special instructions are pro
vided with the new rings, they should be 
followed. Be sure also to clean the grooves, 
taking care not to score the metal. 

New rings sometimes have to be lapped 
slightly to allow proper side clearance in 
the ring grooves, and the ends may have to 
be filed to obtain the proper end gap. If 
the specifications of the car manufacturer 
are not available, it is safe to allow a mini
mum end gap of .003" per inch of cylinder 
diameter, that is, .009" for a 3" bore. 
M.inimum side clearance for aluminum pis
tons should be .0015" to .002" in the top 
groove and .001" to .0015" in the lower 
grooves; for cast-iron pistons, .002" to .0025" 
in the top groove and .0015" to .002" in the 
others. Do not allow excessive side clearance, 
for it may cause excessive oil consumption. 

The sides of a ring may be lapped on a 
piece of plate glass, using a fine lapping com
pound and rubbing gently with a circular 
motion on one side and then the other. One 
photo shows a method of filing ends. 

Do not force or drive a piston when re
turning it to its cylinder. The new rings 
will have to be compressed sufficiently for 
them t o enter the bore. This can be done 
either with strong cord or with a sleevelike 
device that closes the rings as they enter . 

When retightening the connecting-rod 
bolts, use a torque-indicating wrench and 
follow the manufacturer's recommendations 
for torque tension. If these are not avail
able, it is safe to use a 12" socket or box 
wrench. After pulling up a nut tight, if the 
cotter-pin hole is not visible, bring the nut 
up further- do not back it- until the cotter 
pin can be inserted. Never use old cotter 
pins. Where lock nuts are employed in
stead of cotter pins, tighten the bolt nuts 
firmly, put on the lock nuts with the open 
side out, turn them finger tight, and then 
give them a half turn with a wrench. 

Clean the gasket, cylinder head, and 
cylinder block of carbon and dirt, and then 
place the head on the block. The bolts and 
nuts should be tightened in the order recom
mended by the manufacturer or, if his in
structions are not available, according to 
the charts shown at the bottom of this page~ 
Use a torque-indica ting wrench or one with 
a 9" handle. Cylinder-head bolts and nuts 
should be drawn down evenly and gradually 
with the operation repeated until all are 
normally tight. Final tightening on iron 
heads is done after the engine has been run 
long enough to bring it to operating tem
perature; on aluminum beads, allow the en
gine to become cool after running and do 
the final tightening while it is cool. 
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SEQUENCE FOR TIGHTENING CYLINDER-HEAD BOLTS 

Six-cylinder L-head engine 

Six-cylinder overhead-valve engine 

Eight-cylinder L-head engine 

Eight-cylinder overhead-valve engine 
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IN THE DUNCAN PHYFE STYLE 

"" ' . . ·' t ••• 

The lug of the meridian chan nel is bolted to t he swivel block 

FOR those who like their world maps in 
the shape of a globe, this Duncan 

Phyfe standard will prove a handsome 
piece of furniture in the study or living 
room. Mahogany is always suitable for 
furniture in the Duncan Phyfe style, but 
any good cabinet wood can be used. 

The standard shown was made for a 
12" globe, and the dimensions in the 
drawing can be changed to accommodate 
one of a different diameter, but be sure 
not to have the outside diameter of the 
horizon ring much greater than the over
a ll spread of the feet or the steadiness of 
th~ piece may suffer. You will find the 
height given convenient for chairside use. 
The top section containing the globe ro
tates on a swivel block, and the globe 
itself revolves on its axis. 

For the sake of conserving material, 
the thicker section of the central turning 
was post-blocked, as shown in one of the 
photographs. This method requires ac
curate centering in the lathe. Dowel 
holes for the feet may be bored after the 
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FRANK HEGEMEYER 

turning is made. The feet have a concave 
face where they fit the turning, and a re 
decorated with beading as are the arms and 
horizon ring. 

Make up the horizon ring of four sections 
shaped as shown by the dotted lines in one 
of the drawings. Dowel them together 
temporarily and lay out two circles, 13" and 
16 72 " in diameter; then take them apart 
again for bandsawing the inside circle. Note 
that two of the segments are slotted to take 
the metal meridian ring with which the 
globe is provided when purchased . . Any 
variation of the 2% " measurement between 
the swivel block and globe, which may be 
caused by a lug mount different from that 
shown, can be compensated for by the 
length of the arm stems where they join 
the swivel block. 

After sanding and a trial assembly, glue 
up the piece and allow the glue to harden. 
If the wood has an open grain, apply a 
filler slightly darker than the wood and give 
it 48 hours to dry; then wipe the piece 
and finish with lacquer, varnish, or oil. 

1 Glue pieces on the turning block to take 
care of the extra thickness at the center 

2 Dress the tenon on the upright at the 
lathe to ilstock to fit the swivel block 

3 Crisscross the clamps for solid joints in 
doweling and gluing the ring. Bore a I" 
hole at the V's or trim the frome corners 

4 A drill press may be used for beading the 
feet, arms, and horizon ring if no shaper 
is available. The highest speed is best 

5 Put a threaded wing bolt into the swivel 
block to fit into the groove in the tenon. 
Bore the hole small and tap with the bolt 
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IS DISGUISED 
READING-GLASS 

••• 
AS A 

STAND I 

A DISTINCTIVE desk ornament as well 
as a real help in reading fine print or in 

examining minute details, this little hard-, 
wood figure is amusing to make. Its size may 
of course vary with the diameter and focal 
length of the reading glass at hand; the pro
portions shown are suitable for a glass 2112" 
in diameter, with a working distance of 3". 

Bandsaw the profile from a glued-up block 
and bore a hole that takes the reading-glass 
handle snugly. The head and neck are 
turned from one piece, with two 5/ 32" holes 
drilled for the eye and pipe. A back saw will 
prove handy in cutting the slots for the 
checkered pattern and the visors. The pipe, 
nose, arms, and pockets are glued in place, 
and then the figure is lacquered.- C.W.B. 
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Silhouette of Horseless-Carriage Era 
FOR the imaginative craftsman, this story-telling 

silhouette lends itself to a variety of applications. 
It was originally conceived as a sign to be hung out 
before a country garage, bearing the legend "Com
plete Service for Horseless Carriages" in old-style 
lettering. The same design is adapted, however, for 
indicating the name of a householder, as a sign for 
many roadside enterprises, and even as a wall decora
tion in study or den. If desired, the silhouette may be 
cut from black cardboard and sandwiched between 
two pieces of glass, both clear in the case of a swing
ing sign, or the inner one frosted if a shadow-box dis
play is adopted. Suggested exterior mountings are 
shown at the right. It's also possible, of course, to 
make an attractive jigsawed version of the pattern 
in either wood or sheet metal.- HI SIBLEY. 
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Pets on Child's Coat Hangers 

COAT hangers bearing familiar bird 
or animal heads will aid in teaching 
children to hang up their clothes. Saw 
them from %" white pine, sand smooth, 
and :fit with large screw hooks. The 
white cock has a red comb and wattles, 
yellow bill, and black lines; the dog is 
black and white, with a red tongue; the 
duck is white, with a yellow bill and 
bhick lines, and the black cat has a pink 
nose and green eyes.- GRA Y WOLF . 
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FLEXIBLE PLASTIC TUBES for toothpaste 
and rigid jar tops are made out of the same 
material, a new tough plastic manufactured 
now in commercial quantities following five 
years of experimentation with polymerization 
of ethylene. Besides the collapsible tube 
and jar top, the ice-cube tray, tubing, wire 
insulation, stopper, sheeting, and grommets 
shown at the right were also made from the 
new plastic, which is in use now solely for 
war purposes. In thin sections, the plastic 
is nonrigid without being limp, but in thick 
pieces, it compares with the more rigid of 
similar · substances. It is chemically inert, 
will serve in a wide range of temperatures, 
and is resistant to penetration by moisture 
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THIS WASHING SOLVENT works in cool water, and will thus 
eliminate shrinkage that is the result of hot-water washing. 
Two or three teaspoonfuls of the liquid prepare 'h gal. of 
water. The solution, which should just cover the articles, 
is said to remove dirt and grease from any washable fabr ic 
and to soak clothes clean within a matter of I 0 or 15 minutes 

A CHARGER for restoring 
flashl ight batteries can now 
be used on an automobile 
without running down the car 
battery. This unit, attached to 
the steering column of a pleas
ure car, truck, or bus, will work 
even when the motor is not 
running. Batteries, not yet 
available to the public, are like 
storage batteries and ore of a 
plastic impervious to the ef
fects of battery acid. The 
packing around the battery 
plates is first saturated with 
distilled water applied with a 
medicine dropper when the fill
er cap is removed. These bat
teries are used just like dry cells 

HERE IS A LINE MAGNIFIER that will be 
of specia l use for those who read and reread 
V-mail. Made of optically ground cane glass, 
w enlarges handwriting or printed matter 
2112 times. This magnifying strip is a help also 
in reading directories, maps, and time-tables 

-

SURFACE PROTECTION FOR MASONRY is 
now possi ble with an entirely new type of coat
ing developed from irreversible inorganic gels, 
which harden on concrete, stucco, brick, and 
the like to form a microscopic "spongelike" 
film that resists the penetration of moisture 
from without but permits va pors within a wall 
to escape during temperature changes. This 
new product is available in five basic colors. 
One coat is sufficiently thick for most uses 

POPULAR SCIENCE 

Copyrighted materlaf 



• 

Bicycle Trailer and Shopping Cart Are Combined in One Unit 

USED either as a hand
pushed shopping cart or as 
a trailer for a bicycle, this 
Light, home-built conveyance 
can be maneuvered handily 
with a full load of bundles. 
The handles, brackets, and 

Coupling a cart behind 
her bike, a shopper can 
ride home from market 
when time and distance 
make it inconvenient to 
walk to the stores 

wheels, taken from an old baby carriage, 
are attached to a body of :14 " plywood erected 
on a base frame, which is built of 1" by 2" 
oak and screwed to the axle. Outside di
mensions of the body are 12" by 15" at the 
bottom, 15" by 16" at the top, and 24" in 
height. The bottom sections of the body are 

I
.~- . .. , . .. -. 

J I' • ' .. ...... : ';. . . . ' . . .. , . .... .. . 
• • 
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Swivel Bracket Provides Shop 
with Adiustable Work Light 

•• 
•• . 

• t .. . . . . 
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screwed to the frame, while angle irons 
secure the four outside corners. 

When used as a trailer, the cart is 
coupled to the bicycle by a leather strap 
passed through a metal loop on the cart 
handle, and the two pivoted legs are moved 
back out of the way.- WILLARD ALLPHI N. 

Pattern Cutting with a Compass 
SMOOTH circular patterns can be cut in 

paper by fitting a standard compass with a 
large sewing machine needle that has been 
cut off %" below the shank and sharpened 
to a flat edge. The shank is about the same 
size as the standard compass-pencil lead. 
For an engraver's tool, fit the needle in a 
draftsman's pencil.-NI<~LSO~ P. GUIDRY. 
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MADE from scraps of two by fours, 
some carriage bolts, and screw eyes, an 
electric light bracket like the one in the 
drawings can be attached to a ceiling 
beam, yet be easily adjusted f rom the 
floor by means of a pole. The nuts on 
the two pivot bolts should be just tight 
enough to hold the fixture in any posi
tion and still allow the parts t o be 
moved. Wax the rubbing surfaces t o 
reduce friction .- J. MOOROCH . 
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LAWN-MOWER 
• SB BPE lNG RIG 

, 

.. l't''· •. 

l AWN-MOWER blades, so hard to sharpen 
L properly by hand, are automatically 
ground to the correct angle on this simple 
rig. The apparatus consists merely of a 
motor-driven grinding wheel and a wooden 
jig, the latter being a set of overhead ways 
and a carriage. 

No skill whatever is needed to p ut a new 
edge on both the spiral knives and the cutter 
bar with this outfit, which will put even an 
old machine in good condition for its sum
mer work. The part to be sharpened is 
inserted in the carriage and then simply 
pushed across the face of the rotating grind
ing wheel. A jig of the dimensions shown 
will sharpen a 16" mower. Make the carrier 
and ways longer if your machine is larger 
than this. Stock %" thick will serve for 
all parts. 

Particular care must be taken to see that 
the ways are perfectly straight. Use well
seasoned hardwood if possible. The legs, 18" 
high in the drawing, were built for use with 
a grinding wheel 8" high at the top. Any 
grinding head, flexible shaft, or similar ac-
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Eases Grass-Cutting Chores 

By FRANK WHEELOCK 

cessory on which a grinding wheel can be 
mounted will serve if it is rigidly fastened 
to a flat surface, the standards being built 
to suit the height of the wheel. The ways 
are simply arranged· over the wheel, as 
shown in the photo above, or their legs may 
be fastened permanently to the base. Note 
that the ways are at an angle to the face 
of the grinding wheel, thus permitting a 
curved blade of the mower to come into con
tact with the wheel evenly at all points. 

Insert the blade reel in the carrier and 
adjust the bolts to bring both ends of the 
shaft to exactly the same height and one 
blade into contact with the grinding wheel. 
Bend the guide arm so that the blade will 
be ground at an angle, as shown in the 
drawings. With the wheel running, push the 
carrier slowly along the ways. The friction 
of the grinding wheel will hold the blade 
against the guide. Grind all the knives with
out altering the height of the reel. Then, if 
fur ther grinding is necessary to obtain a 
good edge, turn both adjusting screws equal
ly to lower the reel and make another pass 
along all the blades. 

To sharpen the cutter bar, fasten it in 
the carrier with the same bolts that secure 
it to the mower. Remove the strap-iron 
guide used in sharpening the reel, tilt the 
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cutter bar against the grinding wheel, and 
slide the carrier along, grinding off the rear 
of the flat to form a cutting edge at the 
front, as at right and in the drawing. 

Worn ratchet dogs can often be salvaged 
by grinding flat those portions burred over 
by wear. This, of course, is not an auto
matic job to be done with the sharpening 
jig; a dog is held to the wheel by hand. 

Clean grease and dirt from the cogs be
fore reassembling the machine. Adjust the 
bearings so that the reel spins freely but 
without play. Then adjust the cutter bar 
against the blades so that they just clear it 
with a characteristic whispering sound. 
Painting the roller prolongs its life. 

MAY CHECK LIST . 

Grinding an edge on a lawn-mower cutter bar after 
sharpening the blades perfects the cutting action 

[SHIPSHAPE HOME 1 

1. Clean out garage and repair concrete floor and apron. 
2. Repair porch or stoop steps and patch walks and driveways. 
3. Overhaul, clean, and paint awnings and fastenings. 
4. Inspect fiat canvas and metal roofs for signs of deterioration. 
5. Open attic windows or louvers :;tnd basement windows for summer ven-

tilation. 
6. Cover cold-air returns and open basement and attic doors. 
7. Clean the heating system, draining and refilling the boiler if it is dirty. 
8. Do outside painting in early dry weather before the arrival of sum

mer insects. 
9. Jack up sagging joists and r eplace rotted beams or sills. 

10. Take up all rugs and carpets and fill floor cracks. 
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By EDWIN M. LOVE 

ARDLY a machine in the home work
I--t shop will be found more versatile 

than the power jigsaw. Besides filling 
all the ordinary requirements, it can be used 
to cut tenons, dadoes for half-lap joints, and 
dovetails, and to tum out a variety of scroll 
and pattern sawing. Special ornamental 
work, such as cutting beads on square table 
legs and :fluting short turnings, is readily 
accomplished with this valuable tool. 

How ar e tenons cut with a jigsaw 'I Gauge 
guide lines for the thickness on one edge of 
the piece and width lines on one face, and 
then square shoulder lines all the way 
around. Use the widest saber blade, rip the 

Spiral flutes ore cut on a short turning with a 
file chucked in place of a saw blade. Th e large 
stop limits depth , while that at the operato r's 
left gauges the start of the cut, which is made, 
top to bottom, by swinging the piece on the file 

• 

• 

cheeks first, the edges next, and finish by 
cutting the face and edge shoulders. 

On a workpiece that is not square all the 
way around, the cheeks can be made parallel 
with the face by standing the stock on edge 
by the side of the blade and tilting the table 
sufficiently to true the side of the blade with 
the entire width of the face. Return the 
table to a 90-deg. angle with the blade for 
ripping the edges. 

If several identical tenoil$ are to be made, 
it is wise to use fences and stops. Cut the 
pieces to allow for exact tenon lengths, and 
set up a fence by clamping a strip of wood 
to the saw table. Not only must the dis
tance of the fence from the blade be correct, 
but the fence must also be parallel to the 

line of cut, which in some cases 
may depart f rom the center line 
of the table because of the blade 
leading to one side. A pivot 
fence set up as shown in one of 
the drawings allows freehand 
guiding while fixing the location 
of the cut and may be used if 
preferred. Clamp the ripping
depth stop wher e the end of the 
piece will butt against it when 

1 Cutting a tenon. The gauge block 
at right limits the length of the 

tenon, that at rear shoulder depth . 
• The blade guide is raised for clarity 

2 Curve the blade in to sta rt the 
bottom of a c ross-la p d ado, a nd 

turn the piece to finish that corner 

J Sawing a concave edge on a short 
piece slid along a curved fence 

4 Square t able legs are scored by 
the saw preliminary to beading 

5 Then V-cuts round the bead ends , 
and a file is used to smooth them 



HOW TO CUT TENONS, DO VET AILS, BEADS, WOODEN SCREWS, 

FLUTES, AND SEGMENTS ON THIS VERSATILE POWER TOOL 

the blade has sawed exactly to the base of 
the tenon. This is always safer than at
tempting to stop the cut with the aid of the 
guide lines alone. 

When cutting the shoulder, clamp a length 
gauge at the right of the table and a depth 
stop behind the blade to limit the shoulder 
cut, as in one of the photos. The latter stop 
should be of sufficient height to keep the 
work from rocking forward at the top. 
It eliminates any accidental cutting away 
from the vertical into the tenon thick
ness. The end of the work slides along 
a gauge block that locates the position of 
the shoulder. 

Since the fences and stops a ccurately lo
cate the cuts, no guide lines are necessary. 
To save time, it is good practice to rip all 
tenon cheeks with one setup, rip the tenon 
edges next, and finally set up the stops to 
cut the shoulders. 

In making dadoes and half-lap joints, saw 
the ends like tenon shoulders, but you will 
have to curve in from one end to start rip
ping the bottoms, as shown in a draw
ing and one of the photos. The piece 
can then be turned around to cut away 
the curved waste and make the first cor-

ner square. 
I n w hat w ay a·re dovetails cu,t ? Having 

laid out the pieces to be joi.ned with the re
quired number of dovetails and matching 
pins (see P .S.M., Apr. '44, p. 151), clamp a 
stop block on the saw table, rip the sides 
of the dovetails first, and then cut out the 
socket bottoms. Rip the pins with the table 
tilted to correspond to the slope of the dove
tail sides, and cut the socket bottoms as be
fore, leaving only narrow triangular strips 
at the edges to be trimmed by hand with a 
chisel. 

When is pattern saw ing advantageous 'I 
This is principally a means of rapid duplica
tion of pieces. Many of the methods used 
for pattern sawing with a bandsaw are 
adaptable for use with a jigsaw, but usually 
the thickness of the material or pad of 
pieces to be cut must be limited to 2", or 
that amount minus the thickness of the 
jig base. · 

An adjustable jig for cutting segments of 
various radiuses is shown in one of the 
drawings. The table sections are screwed 
to the cleats, forming the ways for the slid
ing arm, which in turn is locked with a 
screw from beneath. [Tw·n the page.] 
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Use of the offset pivot mount allows the 
slide to extend through the table behind the 
saw blade so that the pivot can be set near 
the blade for sawing pieces to a short radius. 
Adjust the table forward or backward to 
correct for the lead of the blade. This jig 
is equally useful for smoothing the edges 
with a sanding attachment or a :file. 

One of the photographs shows a setup for 
cutting concave edges on straight strips. A 
curved fence is clamped to the saw table, 
and the work is pressed against it a s it is 
fed into the blade. The same method also 
serves for cutting concave inner edges of 
segments already curved on the outer edges.' 
For the latter operation, the fence may be 
shorter than the piece to be worked. 

How are squ,are table legs beaded ? Set 

CLAM P 

/ 

PIVOT 
FENCE 

the saw table level and score :Jetween the 
beads with a stiff saber blade, using a depth 
stop, as shown in a photo. Next cut the di
visions roughly V -shaped and finish by trim
ming them round. If the leg is thick and 
the blade tends to "barrel" by bulging out
ward in the cut, stiffen the blade by clamp
ing an auxiliary guide against its outer 
edge, as in one of the drawings. 

What is required fo?' flu ting turn ings 'I 
Break off a suitable length of a half-round 
bastard file and grind the shank cylindrical to 
fit the chuck. Install it with one edge forward 
in the position of the teeth of a saw blade. 
Notch a piece of lumber to clamp behind 
the blade for a depth stop, and clamp in 
front of it, to the left of the op,eratdr, a 
guide for feeding the work against the saw. 
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Mark the flute spacing with a pencil on the 
upper end of the turning and press the work 
against the file at these points to make 
V -grooves. If half-round flutes are wanted, 
go over the work a second time, using a 
rattail file. 

In making spiral flutes, that is, at an 
angle from the axis of the turning, as shown 
in one of the photos and as r equired in the 
powder-box project that follows this article, 
tilt the table to the desired angle. Then, 
when pressing the work against the file, 
swing it around carefully to one side to 
draw the top of the turning into the file or 
in the opposite direction to draw in the 
bottom. 

In making spiral flutes on a short turn
ing such as the powder box, the situation is 
this: If the table were swung to the ver
tical, with the axis of the cylinder hori.zon
tal, the edge of the file would touch only at 
the perimeter of the circle. With the table 
level and the axis vertical, the file edge (if 
straight) would parallel the axis, touching 
from top to bottom. However, since the 
table is tilted t9 conform to the spiral de
sign for the flutes, the file will touch only at 
the center of the turning if the side stop is 

accurately adjusted, centering on the file. 
Therefore, to make a flute from top to 

bottom, set the side guide far enough to one 
side to start the cut at the top or bottom, 
depending on whether it is a right or left
hand spiral, and then swing the turning 
away from the stop to complete the flute. 
This, of course, must be done carefully if the 
flutes are to be straight lines and all are to 
follow the same angle from the vertical. It 
will not be found difficult after practice, and 
it will be wise to try to perfect the swinging 
motion first on waste stock turned to the 
approximate dimensions of the finished piece. 

Use a variation of this method to make a 
wooden screw, such as the screw required 
in a spinning-wheel project. Tilt the table 
to correspond to the lead of the screw, in
sert a saber blade, and set the backstop for 
cutting slightly less than the thread depth. 
Starting at the left end, feed the cylindrical 
stock into the blade until depth is reached, 
then carefully screw it along as the cut is 
made. This done, replace the blade with a 
three-cornered file, adjust the stop for full 
depth of thread, and complete the job. 
Leave a flat surface 1/ 16" wide on top of 
the thread. 

Turned Powder Box Decorated with Jigsawed Spiral Flutings 

MOUNT a 4" by 4" by 6" hardwood block 
on a lathe faceplate and turn it to 3 %" di
ameter. Face the end and turn the inside of 
the lid with its flange ; then cut it off 11/ 16" 
from the end, which leaves %" of stock for 
finish turning. Face the rest of the block 
and hollow the inside to a tight fit for the 
flange diameter of the lid. 

Press the lid into place, then turn the top 
of it and complete the outside turning of the 

MAY, 1944 

box. While the piece is still chucked, use the 
indexing head of the lathe to mark off 12 
divisions for fluting, marking the spacing · 
with a pencil on the upper shoulder. 

Pry off the lid and sand the inside of the 
box enough to make the lid fit freely. Then 
cut off the box and shape two flutes at each 
division as described in the preceding article, 
spacing each two of a pair so that they will 
be %" apart.- E. M. L . 
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By JOSEPH ARONSON 

OW to keep current maga-
1--t zines where they can be se-

lected quickly for reading is 
a common household problem. 
This wall or door rack, of elemen
tary construction, is a simple solu
tion . It can be hung on the ins ide 
of a cupboard or closet door, if 
you prefer not t o have it show, or 
on the wall in a passageway or 
stair landing, where those who 
pass may choose their reading. 

Lay out the sidepiece profile, as 
shown in the drawing, on one 
piece of stock, nail another piece 
to it, and saw out both sections 
at one time. Next, lay out the 
shelves and shelf fronts, altering 
them, if necessary, to conform to 
the sidepieces; then glue shelves 
and fronts together in pairs and 
brad on a ~~" by %" stop at the 
back. These troughs are then 
nailed or doweled to the sides. 
Rails are nailed on last, going 
on over the face of the sides to 
stiffen the framework. The length 
of all horizontal pieces should be 
changed in proportion if the width 
you decide upon is to differ from 
that shown here. 
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HOW POSTERS, GREETING CARDS, DECORATED 

MATS, AND ART WORK CAN BE REPRODUCED IN 
QUANTITY WITH SIMPLE HOMEMADE EQUIPMENT 

By J. I. Biegeleisen 

OU can hardly go through an ordinary 
day without coming across many arti
cles printed by silk screen. Tablecloths, 

glasses, trays, book jackets, posters·--these 

are but a few examples of the variety of 
decorative materials made possible with the 
silk-screen process. 

At little expense and in your own home, 
you can individualize your 
stationery, ma ke personal 
greeting cards, decorate 
shelving, drapes, table linen, 
and handkerchiefs for your
self and your friends, and 
print game boards, em
blems, colorful pennants, 
and magazine covers for 
your civilian defense organ
ization, for your club, or for 
your school. You may begin 
silk-screen printing as a 
hobby and wind up with a 
profitable, interesting com
mercial venture. But no 
matter how or why you en
gage in this form of art, you 
will find it a lot of fun. 

Silk screening is a simple 
printing process that works 
on the principle of the sten
cil. The design to be printed 
is attached to a porous 
screen of silk or organdy 
stretched across a wooden 
frame. When the article 
that is to be decorated is 
placed on the printing base, 
the screen lowered over it, 
and the paint pushed across 
the screen with a squeegee, 
paint will then go through 
the mesh of the organdy 

Patriotic posters like this one 
can be made in quantity with a 
silk screen. A separate stencil 
is required for each color used 
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wherever the fabric is "open" and leave an 
imprint. It will not go through where the 
stencil "closes" or blocks out the organdy. 
For a design in more than one color, a 
separate stencil is required for each color. 

The equipment is simple. You need a 
screen consisting of a rectangular wooden 
frame with organdy stretched across it, a 
smooth printing base or board upon which 
to set the card or other article on which the 
design is to be printed, and a rubber squee
gee for pushing the paint through the screen. 
Papers, paints, solvents, and other supplies 
can be found at most art-supply stores. 

A sturdy drawing board, a smooth table, 
or any flat surface· will serve as a printing 
base. If there is an old window wiper handy, 

I 
• 

you need not buy a r egulation squeegee, for 
it will work just as well. The purpose of the 
squeegee is to force an even coat of paint 
through the screen so that an equal amount 
of it will reach all parts of the design being 
printed. A customary method of quantity 
printing with a silk screen is to pour a 
sufficient amount of paint on the screen, 
push it across with the squeegee to print 
one card, push it back to print the next, and 
thus alternate each time, renewing the 
supply of paint when necessary. 

Make the wooden frame with strong, 
square corners, using any corner joint that 
you prefer and bracing it with angle irons 
if necessary. As long as it is rectangular, 
it can be of almost any dimensions, but 
14" by 20" will be found a good size. If you 
wish, you can make more than one frame and 
have an assortment of sizes. 

Stretch a piece of organdy across the 
frame to serve as a screen or ground for 
holding the stencil in a fixed position, tack
ing it tightly to the frame all around. This 
completed unit is known technically as the 
screen. The use of organdy, incidentally, 
was not developed as a wartime substitute 
and should not be considered a makeshift 
arrangement. When silk-screen printing was 
young, only silk was used, and this gave the 

• process its name, but later on, while silk 
was still plentiful, other fabrics, among 
them organdy, also came into use and 
proved equally popular. 
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Hinge the completed screen to a printing 
base so that it may be raised and lowered 
into the same place for each screening. 
Hinges having removable pins will permit 
detaching the screen from the base when 
necessary, and also will allow substitution 
of another screen when desired. A 6" strip 
of wood held to the side of the frame with a 
single nail as a pivot will be helpful in 
propping up the screen so that your hands 
will be left free for removing prints from 
tlle base and for 4lserting fresh cards. 

This silk-screen outfit is permanent equip
ment that will not lia ve to be replaced for 
each new project. The same unit, properly 
cleaned, can be used for dozens of different 
jobs. With it you can print on any reason
ably flat surface, and that includes such 
diverse materials as paper, leather, card
board, wood, glass, linoleum, and textiles. 

Before taking up the preparation of 
stencils, it is well to look into how silk
screen craftsmen handle the problem of 
register. In a one-color job this is not quite 
as important a problem as in work with two 
or more colors, for then care must be 
taken to print each color in alignment with 
every other color. 

Here is a foolproof method of color regis
tration. The card to be printed is centered on 
the printing base, like a picture in a frame, 
with the sides of the stencil fr~me as the 
limiting boundaries as shown in Fig. 1. 
Cardboard register guides are then tacked in 
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position along the sides of this card. They 
fix the position of every succeeding card in
serted for the printing of that particular 
design and are not altered or reset until all 
the colors have been printed on all the cards 
for this job. 

There are five main ways of making 
stencils, but one the photographic method 

· -is fairly complicated for the beginner and 
will be omitted here. 

Most elementary is the paper stencil, 
which may be prepared from a sheet of 
tracing paper or ordinary bond paper. Lay 
this paper over the picture or decoration to 
be reproduced while the latter is centered on 
the printing board between the registry 
guides and fasten it with adhesive tape; 
then trace the lines desired with a sharp 
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knife, preferably a stencil knife, as in Fig. 2. 
Remove the tape carefully so as not to shift 
the tracing paper, and then lower the screen 
into place. The paint that is to be used in 
printing is put on the screen and spread over 
it with the squeegee. This adheres the 
stencil to the screen, after which it is a 
simple matter to raise the screen and peel 
off those parts of the stencil that are to be 
left open for printing the design, as shown in 
Fig. 3. 

The card to be printed is then placed on 
the printing board after the original has 
been removed, and the printing is begun, 
paint being spread over the screen with the 
squeegee. Silk-screening paint, with either 
an oil or water vehicle, is obtainable at 
artists' supply houses. When you have made 
as many cards as desired, or have :finished 
them all with the first color of a multicolor 
print, scoop up the paint remaining on the 
screen and peel off the stencil. The screen 
can then be washed with kerosene-soaked 
rags, after which it will be ready for a 
new stencil. 

If hundreds of copies are to be printed, a 
block-out stencil will prove better than paper. 
Glue, diluted with 3 parts water, is used 
to block out those parts of the screen that 
are not to be printed. Lacquer or shellac 
can be used instead of glue, however, and 
are necessary with water colors so that the 
paint will not dissolve the stencil. 

Lay the screen over the model and trace 
the desired lines on the organdy with pencil 
or ink. Remove the original from the base, 
lower the screen, and then block out the 
parts that are n ot to be printed, applying the 
glue or other medium with a paint brush, as 
in Fig. 4. Allow plenty of time for drying
at least an hour for glue, 
less for shellac or lac
quer- and proceed with 
the printing the same as 
when using a paper 
stencil. 

When the screen is to 
be cleaned, if glue has 
been used, just sponge it 
with warm water to dis
solve the glue, washing 
both sides of the organdy. 
Lacquer thinner or alco
hol is required for the 
other mediums. Be sure 
to allow the screen t o 
dry thoroughly before 
putting it away. 

Lithographer's tusche. 
used with glue, forms the 
basis for still another 
stencil. Unlike the other 
methods, the tusche, 
which is a greasy sub-
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stance either in liquid or crayon form, is ap
plied to the screen within the outlines of the 
design to be reproduced, as in Fig. 5, instead 
of outside them. Any mistakes in design may 
be washed out with water while the tusche is 
still wet, or with kerosene after it has set. If 
the picture being copied is valuable, a tracing 
of it may be used as a model to keep tusche 
from seeping through the screen onto it. 

Prop up the screen after applying the 
tusche, or remove it from the hinges and 
place it on blocks, and then spread glue 
over it with a piece of cardboard. If not 
free-flowing, the glue may be thinned with 
water. When the glue has dried, that over 
the tusche foundation will be scaly and can 
be easily broken away and removed, along 
with the tusche, with a kerosene-soaked rag, 
leaving the necessary open sections in the 
stencil for printing. 

Tusche may be made to give a variety of 
textural effects. In the liquid form it may 
be applied with an atomizer, air brush, 
toothbrush, or comb, or it may be stippled, 
spattered, or cross-hatched. The soft, 
sketchy lines of the crayon may be accented 
with the liquid tusche to bring out high 
lights or to add depth. 

Finally, there is a special film-stencil 
paper that is often preferred when printing 
is to be done in the thousands. This special 
paper, which can be obtained from art
supply dealers, is a glassine sheet lacquered 
on one side. The film is laid, lacquer side up, 
over the picture to be reproduced and is 
fastened at the corners with adhesive tape. 
Then the design is cut with a stencil knife, 
but just through the lacquer, not through 
the glassine paper, and the cutout parts are 
stripped off, as shown in Fig. 6. Examine 

I 

- - -=4 

the open areas and brush 
off any stray particles of 
lacquer that remain. 

Now lower the screen 
and apply a little lacquer 
thinner with a soft, fold
ed cloth to a small area 
at a time. Rub it with a 
dry, clean cloth, working 
more briskly as the thin
ner dries. This adheres 
the lacquer to the screen 
so that the glassine pa.per 
can be pulled away. Open 
places are thus left in the 
lacquer stencil through 
which the paint will print. 

A stencil of this kind 
is practically imperish
able and can be stored 
with the screen indefi.nite
ly if you wish to preserve 
it for further use, or it 
can be dissolved away. 
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Which is the real 
scene and which the 
model-roil layout is 
hard to tell in these 
phot os . The land
scope at left, built 
up from dried twigs, 
sawdust, and sp onge 
rubber, is almost a 
du p licate of the real 
sce ne shown below. 
Many natural views 
ore possible in mak
ing your pike realis
tic in every d etail 

ADD LIFE TO YOUR MODEL PIKE phila paniculata, an old-fashioned 
garden flower, when dried with its 
flowers, can be used to imitate al
most any type of wide-branching 

By Carl W. Bertsch 

.... - REES are often a headache to the model 
builder concerned with reproducing na
ture in miniature. One successful but 

t edious method of making them is to fashion 
the skeleton - trunk and branches - from 
wire, use wax, plastic composition wood, 
or papier-mache to build up the larger 
trunks, and then glue the leaves on labo
riously. The leaves can be made of pa per, 
bits of sponge rubber, or ~lices of natural 
sponge. 

For a large tree of a particular type dom
inating the foreground of a three-dimen
sional picture, this method is still the best. 
The time and labor spent are well worth 
while for one or two trees. But when many 
trees are to be built on a large slice of coun
tryside, some other method must be used. 

I have found that going to nature for m y 
skeleton, the tree structur~, has produced 
gratifying results. Babies'-breath, Gypso-
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tree. Bunching individual stems and wind
ing them with brown or black carpet thread 
is a mass-production method far more real
istic than any other I have known or used: 
Dried babies'-breath can be purchased at the 
larger artificial-flower stores in natural 
color or dyed green. I prefer it dyed. 

What might be an elm with a bush near 
its base is shown in the photograph on page 
163. Both were made from dried babies'
breath. The diminishing scale of the other 
trees in the photo indicates some of the pos
sibilities. With its flowers attached, you 
have without further preparation trees just 
breaking into leaf in spring. For summer 
and fall foliage, leaves must be added. The 
most satisfactory material for this is ground 
sponge rubber. It is now difficult to obtain, 
but old chair-seat cushions made of sponge 
rubber are still to be found. 

Cut the rubber with scissors into %" 
• 
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BAI3JES'-BREATH 
AND ~AWOUST 

SPLIT SPONGE 
RUBBER OR 
COARSE SAWDUST 

DEAD BRANC.HES OF HEDGE 1\U-JC£ 
REALISTIC "DEAD TREEs." SPLIT 
THE ~NOS AND SCRAPE-Of:F THE. 
BARK IN PLACES 

~ BABJES'·BREATH 
AND SAWOU.ST 

.[' ~') 
_f-., 

~PLIT SPONGE RUBBER J 
OR COAR'SE SAWDUST ~ 

----- SPLIT SPON6E RUBGER 
AND COARSE SAWDUST 

<----,-~ . ...... -

• , 

FRAY ENO.S Ot= 
HEMP ROPE 

HEMP ROPE. - -

SPLIT SPONGE= t 
RUB~ER C3Y 
TEARING WITH 

.. ~,·~·~.f/!ij,ltt 
'11 

SPONGE 
.~RUBBER 

"VINE" 

THE Fl N6E R S . .... ~~~--:~"" 
NEVER LEAVE 
HARD EDGES 

't....._ MARSH GRASS, 
~~, J\. ~ WILD GRASS, WE.EDS,ANO WHEAT 
~ ARE IMITATED WITH HEMP ROPE. 

DIP IN 
C.ASEIN GLUE 
AND " PLANT" 

pieces and run them through a kitchen meat 
grinder, using a medium-fine cutter. Pre
pare a thick mix of casein glue in a large 
bowl, and dip the ends of your trees into 
this and then into the granulated sponge 
rubber. Next, apply glue to the inner sur
faces and sprinkle on more granules. The 

• result will be a well-leafed tree. 
Sawdust, coarse and medium-fine mixed, 

is the next best material for leaves. Instead 
of dipping the branches, sprinkle the saw
dust on. Sawdust with its finer particles is· 
even preferred to sponge rubber for distant 
groupings. 

After preparing a heavy-foliaged tree 
with either of these materials, hang it top 
down on a line, gently squeeze the branches 
together, and leave it to dry. If it is allowed 
to dry upright, the weight of the leaves will 
make the branches droop. 

In woods viewed from a distance, the 
trunks of trees rarely show, and even single 
full-leafed trees show little trunk, so plant 
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AFTER PLANTING "WEEDS~ TOUCH 
LIGHTLY WITH ~LUE AND SPRINI<LE 
WITH FINE SAWDUST. . 

these trees as low in the ground as the 
branches will permit. You will find that you 
need fewer trees to a chieve density. Always 
plant bushes low. 

A 10" tree is 40' high on a scale of lA," 
equals 1', high enough for model-railroad 
requirements. If a tree of this size is heavily 
leafed, it may be necessary to support the 
branches by circling them with fine black 
thread, which is not readily visible. 

Firs, pines, Lombardy poplars, and weep
ing willows cannot be imitated successfully 
by mass-production methods, but must be 
built up of wire, as shown in a drawing, ex
cept for distant background. Fir and pine 
forests are best painted on backgrounds, the 
mass-produced trees leading up to within 
1" or 2". This air space creates the illusion 
of terrain dipping downhill to rise again in 
the distance. 

Lombardy poplars and cone-shaped firs 
can be simulated from sponge rubber if they 
are on a small scale in the distance. A void 
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·clipped, formal-garden effects, and strive to 
imitate nature from your photographs. 

Many herbs, wild flowers, grasses, dead 
twigs, and small roots will contribute to 
your completed landscape. 

Coloring your miniature countryside is the 
final step. Critically observe the woods and 
fields, and you will discover that no two 
trees, bushes, or patches of grass are ex
actly the same shade. In the distance are 
blues, lavenders, and purples ; nearby trees 
are green tinged with yello'o/, brown, blue, 
and purple, grasses and weeds run from pale 
green to yellow, red-brown, and purple
brown, and ivy and wild vines are blue. Even 
the bare earth is red, yellow, brown, and 
bluish. Your sponge rubber and sawdust 
can be tipped with a multitude of colors t o 
represent wild flowers. 

Artist's tu'J?e oil colors, studio size, are 
the best to use. These may be sufficient: 
Ivory black Burnt umber 
Prussia n blue Raw s ienna 
Ultramarine blue Burnt sienna 
Cobalt blue Yellow ochre 
Cerulean blue Golden ochre 
Cobalt violet Cadmium yellow , 
P ermanent g r een, light medium 
P erma nent green , Cadmium yellow, pale 

medium Cadmium orange 
Permanent green, dark Harrison r ed 
R a w umber Cadmium red , light 

To these add a 1-lb. tube of zinc white. 
Thin the colors well with pure turpentine. 

Use 1" artist's bristle brushes for general 
terrain, smaller brushes for tipping flowers 
and vines. Trees should be sprayed with an 
artist's airbrush designed for oil colors or a 
good spray gun, never a standard retouch
er's airbrush. 

Be wary of fiat backgrounds unless you 
are a landscape artist. Your safest bet is 
simply sky, possibly with interesting pat-
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These trees ore mode from dried flowers. Their 
diminishing scale will odd distance to a landscape 

terns of clouds. Remember that the blue at 
the horizon is lightes t. If your pike is bril
liantly lit, then your sky and clouds ID\lSt 
suggest bright sunlight. 

Have a definite sunlight source when 
painting clouds. Pale pink and yellow, ac
cented by pure white on the sun side and 
light grayish blues and lavenders on the 
shade side, will give clouds three-dimen
sional quality. Keep them light in color un
less you prefer rain or storm clouds. 

And last, paint your whole layout- scen
ery and sky-u~der the light you intend to 
use in running your railroad. 
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By John Modroch 

W HEN is the best time to service a fur
nace? Obviously not during the heat

ing season, for many parts cannot be taken 
out, or even reached, until the furnace is 
shut down. Many wise householders get at 
the annual furnace job in the spring, as soon 
as the last need for heat has ended. Thus 
they assure maximum protection against 
corrosion of exposed metal and also have 
time to order replacements. 

Don't drain a steam boiler for the sum
mer; it is better to keep it filled to prevent 
rusting and to avoid the need for "condi
tioning" fresh water in the fall. Stale 
water, containing less air, is a better heat 
retainer and is less corrosive than fresh 
water. 

Since the cleaning of a heating unit is be
gun at the top to prevent the settling of soot 
and scale on parts previously serviced, begin 
by checking the smoke pipe, which should 
be taken down and emptied of soot. After 
a thorough cleaning, protect it from sum
mer dampness with a coat of hot-pipe alum
inum paint or some other metal paint. 

When ordinary hard coal is used, soot need 
be cleaned out only once a year, while an 
oil-burner smoke pipe may need attention 
only every two or three years. The pipe of 
a stove burning green cord wood may re
quire cleaning every month or so, and if 

• 

CRACKS in ' some boiler sections can be seen 
t hrough a peephole with the help of a flashlight 
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trash is burned in a furnace in the summer, 
the pipe will need another cleaning before 
it is fired in the fall . 

During reinstallation of smoke pipe, make 
the joints airtight where the pipe enters the 
chimney and where it fits into the smoke 
head of the furnace or stove. Furnace putty 
or some fireproof plastic compound is an ex
cellent sealer, or a mixture of 1 part Port
land cement and 3 parts asbestos may be 
used. Snug-fitting chimney thimbles and 
collars are also a help. 

Make sure the chimney flue is a lso air
tight by closing the clean-out door of the 
soot pocket in the flue below the smoke-pipe 
opening, and by sealing with tight-fitting 
flue stops any other pipe openings in the 
cellar or on the floors above. If the prongs 
of a stop fail to hold, spring them slightly. 

Near the top of a hot-air furnace, a clean
out door leads into the beat-dispersing 
chamber. There are several such doors on 
some steam and hot-water furnaces, each 
affording access to a section of flue passage. 
Scrape or brush the ones at ' top first and 
work down. Some persons use a vacuum
cleaner bose after removing the bard scales 
and most of the dust. 

If the fire pot bas a lining, examine it for 
breaks. This is particularly necessary in a 
deep fire pot where fresh coal, fed to the top 
of the bed, must settle a considerable dis
tance before it reaches the grate. Lining 

FLUE PASSAGES are cleaned wit h a wire brush 
to remove soot and scale that cut down heat 

POPULAR SCIENCE 



INSURE YOUR 
WINTER COMFORT 

that is pitted will keep the bed 
from settling level by holding the 
sides suspended, and this eventually 
causes the formation of clinkers 
around the edges and limits the fire 
to the center portion. 

Firebrick lining should be pried 
from a burned section, and new 
bricks, soaked in water before be
ing fitted, laid with just enough fire 
clay to point up the edges. Fire 
pots designed for replaceable cast
iron linings are equipped with 
cleats or similar devices to hold the 
sections in place. 

Small breaks in the filler that 
seals the joints between the fire pot 
and other castings can be closed 
with furnace putty or fire clay 
when the furnace can be shut down 
for a day or two to give the ma
terial time to set. If the joints are 
in very bad shape, call in an ex
perienced repairman to take the -

, 
• 

• 

castings apart and reset them. 
Leaks in a boiler section, some

times caused by uneven expansion 
when a cold furnace is fired too 

WATER GAUGES can be cleaned when the furnace is in 
operation with an acid solution drawn up by vacuum action 

fast, can be stopped in some cases by a pre
pared commercial sealer poured into the 
boiler as directed by the manufacturer. 
Leaks at the joints between sections can 

usually be stopped by turning down the nuts 
on the boiler tie rods to draw the sections 
together. Be su·re to turn the nuts back 
again to their oriuinal setting; otherwise 

FIRE-POT LININGS of firebrick should be re- LEAKY JOINTS are stopped by tightening 
moved when· burned out and replaced with new bricks the tie-rod nuts and then turning them back again 
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further expansion may break the rods or 
lugs or crack the sections. It is 1to1·maZ for 
the tie rods to be loose apd the nuts finge?·
tight when the boiler is cold. 

Dirt and scale should be scraped from 
warped doors, and the high spots then filed 
down so the entire rim will seat flat against 
the frame. A sheet of paper may be used 
for a test of the fit as shown in one of the 
drawings. 

In inspecting the grate, manipulate the 
shaker handle or crank and observe the ac
tion through the fire door. Never force a 
shaking mechanism, for you may cause 
more trouble. If the metal has not been 
burned away, clean breaks in a grate can 
usually be repaired by welding. Failure to 
empty the ashpit a llows ashes to bank up, 
shutting off air that protects the grate from 
overheating, and is a common cause of dam
age. 

To replace a broken water-gauge glass, 
remove the guard rods, or the front panel 
of the furnace if it serves as a cover; then 
unscrew the collar nuts at the top and bot
tom of the glass, lift out the broken ends 
and the compression rings, and scrape out 
the old gasket or packing. The new glass 
should be cut about %" longer than the dis
tance between sockets. Slip a compression 
ring and collar nut on each end of the glass, 
and insert one end into the bottom so ~ket. 

By pushing it all the way, you can bring 
the other end into position. Then lift the 
glass enough for both ends to extend equal
ly into their sockets, and fill the space 
around the ends with a packing of rings cut 
from graphited cord or a wrapping of soaped 
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Warped doors should be cleaned, scraped, and filed 
on the high spots until they fit flat; otherwise 
they let in air, spoiling your control of the fire 
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string. If the latter is used, wrap it a round 
the glass in the direction in which the nut 
will turn when t ightened. Don't use too 
much packing, tighten the bottom nut first, 
and don't tighten too hard, or you may 
break the new glass. 

If a broken glass cannot be replaced im
mediately, shfl.t the valves above and below 
it. The height of the water can be tested 
by turning the try cocks. Water should 
run out of the bottom, and the middle, if 
there should happen to be one, but n ot from 
the top cock. 

A water-gauge glass can be cleaned with 
a tablespoon of raw muriatic acid in a cup 
of hot water while a furnace is in oper ation. 
Handle the solution carefully to avoid 
splashing it on your clothes or skin. Close 
the bottom valve, a nd blow the water out 
of the glass by opening the drain cock. 
Then close the top valve very quickly and 
submerge the drain cock in the acid solution 
at once. The vacuum thus created will draw 
the solution into the glass. Keep the drain 
cock submerged, and open and close the top 
valve, expelling and drawing up the solu
tion, until the glass is clear. Then close the 
drain cock and open the top and bottom 
valves again. 

When ordering replacements, give your 
dealer all the information he requires. It 
should include the manufacturer's name, the 
serial number or size and type of stove or 
furnace, a nd a description of the part and 
its pattern number. Look for the n ame 
plate containing the serial number on the 
inside of the clean-out or ashpit door. The 
pattern number is cast on each part. 

·" . I •• • , . ·- .. ~ 

Grates require inspection for warping, cracks, and 
burned-out sections. A welding job will repair a 
clean break if the metal has not been burned away 
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CUT RUBBER HOSE 111 LONGER 
THAN CIRCUMFERENCE 
O F WHEEL ,Jor 

ST RET C H DOO R SPRING 
THROUGH H O SE 

e 
FASTEN LOOPS OF 
SPRING TOGETHER 
WITH STRONG WIRE 

Auto-heater hose, or similar heavy hose of 'h " to %" inside diameter, and four ordinary door springs 
will give you a new set of tires for a baby carriage. Stretch a spring through each length of hose, as 
shown, and join the end loops with strong wire. Turn the hose occasionally for a new wearing surface 

RUBBER• HEADED 
TACKS 

. . . .. 
• .. . . .. 

,• 
·~ ; ' 

t •• . . 
• , 

Two or more cushion tacks on the back of a desk, 
chajr, or other furniture that is pushed against 
a wall keep paint or wallpaper from being marred 

To prevent loss of small pieces of china, tiny 
lids, and the like during unpacking after moving, 
wrap these articles in the colored comic sheets 

BLUE 

Bands of blue and black ink make 
easily distinguished guides on 
pull cords of Venetian blinds 
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Worn net curtains can be sewed 
into bags to hold stored onions. 
Run heavy cord through the hems 

• 

A soft cord threaded through the 
holes of records in an album may 
prevent breakage during a trip 
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TABLE IN FOLDED POSITION 

For out-of-door dining, here is a sawbuck table 
that can be folded up and stored out of the way 
when the meal is over. Stock 7/a" thick can be 
used for the top, cleats, and braces, but 11/a" 
wood is best for the legs, which are hinged to 
blocks on the underside · of the top so that they 
fold inward. A wood drop lock is also hinged to 
the top next to each set of legs, as shown, for 
hold in~ the legs steady when the table is in use 

NAIL 

SHARP 
POINT BURNED-OUT 

FUSE 

• 
... . . 

BROOMSTICK SET INTO NOTCHES 
IN SIDES OF BOX 

Rolled wrapping paper is handled easily if 
it is mounted on a broomstick in a wooden 
box. A wood or metal straightedge, raised 
on thin washers, serves as a tear-off bar 

NOTEBOOK REINFORCING 
RINGS 

Pushed into the ground, this rod 
anchors a farm gate open. Pulled 
up, its bent end is held by a nail 

Old electric fuses screwed into 
light sockets keep the sockets 
clean when spray-painting is done 

Loose-leaf reinforcing rings aid 
in locating nails used as garment 
hangers in dimly lighted places 
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THIS is a job calling for three interesting 
operations on the versatile milling ma

chine. First, the bar stock must be squared, 
taking slab cuts with a helical milling cut
ter; then the web and flanges are straddle
milled with two staggered-tooth cutters 
mounted on the arbor ; and finally an end 
mill is used to cut t he T-shaped bar to 
finished length. Careful checks with preci-

1 Here is a T-shaped ba r to be milled fro m bar 
stock 3n sq ua re. The sides a re to be milled 

fl a t a nd sq ua re to 21hn ; t hen web a nd flanges a re 
t o be straddle-milled . Finished le ngth is 16n 

. 
ll • • ,,1)\G' • ~ 

! II. IU • . -I I = • 
~ .. • 

11'>s! 

1ll.' 16" 

'-.1..0 

Hot- Rollrd SA£ 4JIS ateel 
cut ot 60 su,rfocr ft. per min. !~«oil Slidt! - 8/AA 

-

M.S. cuttrrs ...... .,.I!Jl'i:l r--.. -~ 
llr· rp ~I/o 31·301 
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sion gauges are necessary after each shor t 
trial cut to assure accuracy. 

A number of instructive steps in the job 
are shown on the following pages in pictures 
taken from one of the series of movies pre
pared by the U. S. Office of Education for 
use in training machine-tool operator s for 
war plants. These films a r e distr ibuted for 
the Government by Castle Films. 

2 C ut an 18n length to allow room fo r end holes 
t o ta ke hold-down clamps a nd space for trial 

cuts. Alig n it with the cutter, uisng a paralle l 
bar he ld agai nst pa rallel pins set in a t a ble slot 
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3 Push the bar stock against the parallel bar, 
tightening two small jackscrews also fitted 

into one of the table slots. Then the end clamps 
are tightened to hold the bar firmly to the table 

5 Since the specifications call for a peripheral 
speed of 60 surface feet per minute, set the 

cutter-speed dial at 74 r.p.m.; it is the nearest 
machine speed to the 76 r.p.m. calculated above 

7 Mill the first side, flooding the cutter with 
coolant; then turn to the opposite face. Use a 

2112" gauge block and a dial gauge placed on the 
table to check the depth after a short trial cut 

MAYJ 1944 

4 All faces are to be slab-milled, one cut for 
each face, with a 3" diameter helical cutter. 

The cutter is mounted as close to the column as 
possible and on a short arbor to minimize spring 

6 Set table feed for 6" per minute-a chip load 
of .005". In setting depth of cut, raise the 

work to a feeler gauge under the cutter: then run 
the work clear and raise it '/"'" plus gauge height 

8 Slab-mill the third and fourth sides the same 
way. Brass plates will prevent marring of a 

finished face by the jackscrews when the work is 
pressed against the parallel bar [CONTINUED] 
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- 9 Check the height with the dial gauge and the 
width with a micrometer. The next step is to 

straddle-mill with one roughing cut, leaving .010" 
on each side of the web and .020" on the flanges 

11 To center the cuts so that both the flanges 
will be the same, place the outside cutter 

against a feeler gauge held against the inside of 
the bar; then set the table cross feed at zero 

13 Set the table for a cut .080" deep and then 
make a trial cut, running the work into the 

cutte rs for a short distance ond using cutting oil 
to keep the cutters cool and to flush out chips 
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1 0 Mount the two cutters with a 1112" spacer and 
two .0 I 0" shims between them. The width of 

the shims is the amount to be left for finishing. 
Check both the spacer and shims with a micrometer 

12 Lower the table, and then center the work by 
traversing the table 2.780" ; this is the sum 

of the widths of the feeler, one cutter, one shim, 
the spacer collar, and OM flange, as shown above 

14 Check the width of the web with a micrometer 
to see that it is 1.520", which leaves .0 I 0" 

on each side for the finishing cut. The extra length 
of the bar leaves room for any needed correction 
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15 To be sure both flanges ore the same and the 
web thus centered , check the distance from 

the side of the web to the side of the bar with a 
depth micrometer. A reading is taken on each side 

17 Using the same cutters, set them for a finish 
cut by removing the two .0 I 0" shims. Move 

the to ble over .0 I 0" to center the work , take a 
short trial cut, check, and raise the table .020" 

19 For a fine finish , increase the cutter speed 
and decrease the rote of table feed, but do 

not make the feed too slow because a tooth might 
slide without cutting. Use a flood of cutting oil 

MAY~ 1944. 
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16 Take the straddle cut at a feed of about 3" 
per minute-about half that of the slab cut. 

Note that the cutter teeth are staggered and set 
at alternate spiral angles for taking a deep cut 

18 Another short trial cut is token in the end 
waste, and the height of both the flanges is 

checked in this new cut with o d ial gauge and o 
1112" gouge block set on the milling-machine table 

20 Check all dimensions against the blueprint; 
then set the bar in a vise on the table and 

take I " from each end with an end milling cutter 
to bring it to 16", cutting off the clamp holes 
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BORING LARGE HOLES is best done in the 
lathe with a boring bar. The one shown above 
was used successfully for boring 1% 11 holes 
in steel stock chucked in a lathe that had 
chattered with a twist drill larger than %11

• 

This bar, made mostly from scrap stock, 
was designed for use in the tailstock turret, 
but could be adapted to a cross-slide turret. 
Consi.sting of a %. 11 cold-rolled bar turned 
down to % 11 diameter at the boring end, it 

USING A SECOND NUT over a thin ma
chine nut, such as a lock nut, will present 
a greater surface for gripping and keep the 
wrench from slipping off. Leave a space 
between the two nuts so there will be no 
chance that the top nut will keep the other 
from being seated securely. The top nut is, 
of course, removed after the tightening bas 
been completed.-THOMAS TRAIL. 

TOQL 
P..lT 

0 

I 
-1 

HOLL:.OW-H EAO 
SETSCREW 

PIVOT 

.. 
~CIA .~ 

COIL SPRI~G ~ 

• 

HOLL.OW-HEAO 
SETSC.REW 

will hold either a single or a double
bladed bit. The first lh 11 of the bor
ing end serves as a pilot in a 
predrilled lh 11 hole in the work and, 
to save wear, can be turned down 
slightly and fitted with a fairly thin 

hardened collar, as shown in the drawing. 
Well-lubricated bronze may serve on some 
jobs. Either round or square bits can be in
serted in the :14 11 square tool hole. 

The boring bar, plus an assortment of bits, 
will make holes up to the capacity of the 
lathe. Use it to enlarge the pilot hole to 
within 1/ 3211 of the finished size; then true 
the sides with a boring tool mounted on the 
cross slide.- W. E. B. 

' 

TOOL HOLDER 

RETURN-STROKE Llfl' just 
behind the bit is provided by 
this holder designed to keep 
the cutting edge of a shaper 
tool from dragging on the 
work. The main part of the 
tool bolder is cylindrical and 
consists of two pieces fitted 
together with a stepped joint 
in which there is a 1/ 1611 gap 
to allow a hinged movement 
on the return stroke. A small 
coil spring in this gap puts a 
slight pressure on the hinged 
part to keep the tool pushed 
down fully on the outward 
cutting stroke. The assembly 
is held in a bracket, which in 
turn is inserted in the cus
tomary way in the tool post of 
the sbaper. All parts are 
shown at left .- H. D. C . 

• FOR SHAPER HEAD 
• 

• • 

• 
• 
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DRILLING A SERIES OF HOLES where fine 
tolerances must be maintained between two 
holes, or where three must be drilled in a 
straight line, is simplified by the use of the 
adjustable drill jig shown at the right. Dis
tances are established on the bar, which is 
then clamped to the work, and drilling is 
done through the guide holes. Use of the 
bar eliminates drilling to a scribed line, a 
procedure that is often subject to mul
tiple error. 

Drill blocks, in which the guide holes are 
located, slide in a grooved slot in a metal 
frame and can be locked in position any
where within the frame. In the photo, the 
bar is shown clamped temporarily to a 
milled block and so held vertically while 
distances between bit shanks in the guide 
holes are set with the aid of a vernier height 
gauge, but calipers could be used as well. 
Final adjustment is made with a micrometer. 
Accuracy to .001" is said to be possible. The 
bar was invented by Arthur Anderson, a 
mechanic at the Northrop Aircraft, Inc., 
plant at Hawthorne, Calif. 

THIS FOLLOWING CENTER for a reamer, 
tap, or similar tool is equipped with a spring 
to provide flexible pressure when mounted 
in the lathe tailstock or in the drill press. 
Turn the shank first to a No. 2 Morse taper; 
then slip the shank in the lathe spindle, sup
port the end in a steady rest, and drill and 
bore. Turn the center, leaving a stub on the 
end and .015" to .020" on the face of the 
point for final grinding after hardening. 
Tap for a setscrew, however, before barden
ing.-ROBERT L. HOTTMAN, 

BREAKAGE OF SMALL TAPS can be avoided by mount
ing them in a hollow-shank pin vise of the type used by 
model makers and jewelers, and then setting the work 
up in the lathe or clamping it on the drill-press table. 
A rod that is a free-turning fit in· the hollow shank is 
fixed in the chuck or tailstock spindle. This holds the 
tap in perfect alignment, preventing that side motion 
that often results in breakage. The pin vise is turned 
with the fingers only, as shown. The motor is, of course, 
not turned on.- E . R. LOSCH. . 

• 
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PRACTICAL POINTERS ON A NEGLECTED SUBJECT 

FOR PHOTOGRAPHS THAT HAVE A TRUE PICTORIAL 

QUALITY AND YET NEED NO SPECIAL EQUIPMENT 

By Florence C. 0 1Connor 
Photographs by the Author 

FEW byways of photography are more 
satisfying than taking pictures of houses. 

The full possibilities of houses as camera 
subjects are often overlooked by the unim
aginative amateur- who may instead bewail 
the "lack of good picture material in my 
neighborhood." Actually, whether you live 
in city, town, or country, there will be build
ings nearby that will offer a real challenge 
to your camera sense and technique. 

It's true that there are plenty of rules and 
technical commands in camera texts about 
architectural photography- too many, per
haps. Very likely these rules have fright
ened many an amateur away from photo
graphing houses, even though he is the same 
camera fan who without a quiver of a plate
holder attempts portraits of his mother-in
law. What is often not realized is the fact 
that taking pictures of houses is a vastly 

differ ent thing from ar
chitectura l photog
r aphy. 

In the latter case, 
precise verticals and 
needle-sharp detail are 
all-important. But pic
tures of houses should 
offer something more 
than a static, correct 
appearance. If a house 
is to take up the great
er portion of your pic
ture space, try treating 
it as you would a por
trait. What you want 
to show is the charac
ter of the sitter- the 
house- and its effect on 
you as a discriminating 
photographer. If you 
wish to treat the bouse 
as you would a person 
in a realistic character 
study, then the homely 
or intimate features in 
its everyday surround
ings a re important, and 
they must be welded 
into the story you want 
your picture to tell. 

No architectural pho
tographer would be 
caught without his tri
pod, but if you do not 
happen to have one, 
don't let it bother you. 

[ Turn the page.] 
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Since effect rather than detail is what 
counts, perfect perpendiculars are not so 
important, though a tripod will be a help in 
giving you a chance to compose the picture 
more carefully. Don't worry either if your 
camera does not have a rising front. No one 
but the strict architectural photographer is 
going to mind much if the walls have a 
slight Tower-of-Pisa quality. If the verticals 
turn out to be badly tilted, you can compen
sate for this by tipping the easel when en
larging. 

Before you click the shutter, it's a good 
plan to study your subjects at different 
hours of the day and seasons of the year in 
order to see what kind of lighting comes 
closest to giving the right impression. 
Houses have a way of changing their ap
pearance according to the time of day and 
the season; a building that seems warm and 
gracious on a spring morning may well look 
gaunt and bleak in a winter twilight. 

More of this selective judgment can be 
exerci.sed when you make up the final print. 
Sometimes by changing light values or by 
toning you will be able to intensify or soften 
the mood of a scene. The use of a texture 
screen is worth considering. Do not forget 
also that cropping is useful in concentrating 
attention on the main theme. 

City homes and structures may prove 
more difficult subjects to photograph than 
some isolated building. In photographs taken 
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in cities, the most important thing to avoid 
is clutter and confusion, with a r esulting 
"busy" print. Your job should be t o concen
trate on one idea and one idea alone. P edes
trians may sometimes pose a problem, but 
they are easily a voided if you choose some 
quiet time, perhaps early on a Sunday or 
holiday morning. Don't, however, overlook 
the possibility that their presence may con
tribute something to the picture. Should this 
be so, it's preferable to snap them when they 
walk away from the camera; they are less 
apt then to have a self-conscious look, and 
their backs will give them an anonymity 
which helps prevent them from overshadow
ing the main theme, the house. Moreover, 
the fact that they are walking away from 
your lens will make it easier to keep them 
in focus, since the depth of focus increases 
with distance from the lens. 

Parked automobiles will occasionally pre
sent a difficulty in photographs of city 
houses. Experiment first to see if you can 
manage a view from the sidewalk; and if 
you have to include a car, try to show only 
part of one and that in the shade. 

Cities abound in close-up material for a 
pattern picture of houses. Lending itself 
to a scene of this sort is "Magnolia Tree." 

"Marlborough Street," at the right, suggests ways 
in which the author handles problems offered by 
pedestrians and the necessity of a hand-held shot 
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The gnarled branches contrast strongly with 
the smooth roundness of the balustrade 
posts. The bay window and steps a re fea
tures of a typical city dwelling. Sometimes 
a picture of a whole street will tell your 
story better than a single house. "Marlbor
ough Street" was ta ken in early autumn, as 
the leaves were thinning an d sunlight fil
tered on the repetitive bay windows. The 
idea here was to show the peace, conserva
tism, and quiet oC an old Boston street, each 

house exactly like its neighbor, yet each 
stiff with its own dignity. 

This was a hand-held shot, and since the 
r esulting negative was slightly fuzzy, I made 
a virtue of necessity and printed the picture 
through a texture screen. The lack of de
tail helps make it a picture of an era r ather 
than a picture of certain houses on a certain 
street. Notice, too, that a car parked at the 
left is seen only in shadow- making it a 
negligible de tail. [ T m·n the pccge.) 

• 
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An excellent effect can sometimes be 
gained by concentrating on a single feature 
of a house. Doorways lend themselves well 
to this, while pictures of windows are equal
ly effective, though they have had less 
vogue. "Victorian Window" suggests that 
inside this residence there lives a family of 
placid, dignified people. It wasn't necessary 
to show the entire house to convey this idea. 
A view of one window is quite enough. 

Of all pictures having houses as their sub
jects, those taken in the suburbs are per
haps the hardest to endow with a true pic
torial quality. Suburban homes are apt to 
be colorless because they are too new or too 
conventional. However, most suburban 
towns have a few pictorial streets or houses 
that are worth photographing. If these are 
not to be found, certain details in the sur
roundings can be pointed up to enliven an 
9therwise dull picture. For example, leaves 

1RO 
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burning in the gutter or 
high drifts of snow along 
the street are two fea
tures that might dress up 
the scene. Be careful to 
a void or minimize such 
distractions as power 
wires or telephone lines. 
If there is no acceptable 
angle that does not have 
wires running across 
some portion of it, use a 
filter to reduce contrast 
between the sky and 
wires. 

"Village Street" was 
taken in the old part of 
a mill town. For more 
than 100 years, the 
houses shown have been 
tenanted by factory 
workers. What caught 
my eye was the dilapi
dated fence and gray, 
weatherbeaten shingles, 
features that seem to 
symbolize the commu
nity and its history. The 
street was included to 
give the picture a long 
look- as though these 
houses might follow the 
roadside for dreary 
miles. 

When planning "In the 
Shade of the Elm," I de
cided that the picture 
should show the protec
tive quality of the great 
tree, with the small house 
snuggling at its roots. A 
good deal of control work 
in the darkroom was done 

on this print, with a local reduction agent 
used to bring out the transparent quality of 
the leaves on the tree. Also, the sky between 
the branches was darkened so as not to 
intrude too insistently. 

The possibilities in photographing houses 
are almost endless. Your portfolio can in
clude not only assorted pictures of houses, 
but also specialized groups or series that 
show houses of a certain style or region, that 
picture them at various seasons of the year 
or at different times of day, or that concen
trate on various parts of houses chimneys, 
doorways, windows, porches, and so forth. 

If these remarks have encouraged you to 
go out after some picture~ of houses, do not 
let a lack of special equipment act as a 
brake on your enthusiasm. None of the pic
tures illustrating this article required any
tl:\ing more than a standard camera, film, 
exposure meter, and filters. 

POPULAR SCIENCE 
C...opyngllted matenal 

. . 



---~.--PHOTO .DIE-48-------------------

• 

QUANTITY AND QUALITY are the key
notes of the photographic work done at the 
Navy's lavishly equipped Photo Science Lab
oratory, in Anacostia, D. C. Since photog
raphy has become increasingly vital in 
modern naval strategy- and since it is 
particularly useful in reconnaissance and in 

charting the coral reefs and sand bars sur
rounding little-known Pacific atolls- the 
Navy does not skimp on the men, money, 
and equipment it assigns to this branch of 
the service. In the photos above, note the 
elaborate enlargers and the battery of print
washing tanks that are in use. 

A BUMPER JACK serves as an excellent stand for a 
homemade enlarger. Mounted as shown at the right, with 
its base permanently attached to the upright by welding, 
the jack gives a steady support to the housing. Height 
is varied by moving the jack lever.- HARRY S~ow . 

• 

SHARPER NEGATIVES are 
often the result when the user 
of a foreign -made camera 
converts the focusing scale 
from meters to feet, since 
many persons find it easier to 
estimate a distance at, say, 
10' rather than three meters. 
The new calibrations can be 
checked by focusing over 
measured distances, and may 
be marked on or cemented to 
the camera.- -L. H . 

CUTTING ROLL FILM in total darkness, as 
when certain n egatives must be segregated 
for sensitizing or special development, may 
be done by using as guides thumbtacks that 
have been placed on the top of the darkroom 
working surface. They are spaced by meas
uring a previously developed roll and by driv
ing a tack on the line of separation between 
each negative. Then, whenever it is later 
necessary to give separate handling to a 
particular negative, the undeveloped roll 
can be cut apart without damaging exposed 
areas.-HARRY F . LEI•:I'ER. 
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WILL CONTROL AN ELECTRIC TEMPERING FURNACE 

By WALTER E. BURTON 

A HOMEMADE thermostat that js able to 
hold an electrical tempering furnace 

within a few degrees of a selected tempera
ture may be readily built from old auto 
parts and other scrap. The key part of the 
device is a bimetallic strip cut from a 
junked car thermostat. Mounted at the low
er end of a pipe projecting into the furnace, 
this strip actuates a rod running through 
the pipe, opening or closing the heating cir
cuit by moving an automobile breaker-point 
arm. The device is adapted for use in a re
sistance furnace, up to about 1,000 deg. 
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The thermostatic spiral spring, obtainable 
in most junk yards, should be of the kind 
used in manifold damper.s or automatic 
choke controls rather than in cooling sys
tems. Snip off a piece about 3%" long and 
bend in aU shape with one arm longer than 
the other; then insert the piece for a mo
ment in a gas flame to make certain that it 
has been bent in such a way that heat 
causes the arms to move together. Rivet or 
bolt the shorter arm to a large washer that 
is mo411ted between two nuts at the end of 
a lh " brass or iron pipe. The free end of the 
bimetallic strip should center under the pipe 
opening. A sheet-metal shield may be placed 

, . ·. 
• 
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. . . . , 
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The bimet allic st rip, cut from a thermostatic 
ma nifold co ntrol in a junked car, is pictured 
a bove, while the photo below shows t he way it 
is mounted. At the left below, t he opera t ion 
of the device is ind icated schematically. Di
rectly a t left is t he circu it-breaking mechanism 
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WITHIN CLOSE LIMITS 

around the strip to protect it from bumps. 
The circuit-breaking unit, which is 

mounted at the upper end of the pipe, con
sists of a small plastic panel fitted with an 
adjustable. contact and a breaker arm taken 
from an auto distributor. The arm is at
tached so that its fiber bearing surface is 
directly over the pipe center and its contact 
point over the adjustable contact. Along 
the lower edge of the panel, bolt on a plastic 
strip that is tapped to take the adjustment 
screw. Equip this screw with an old radio 
knob, and insulate it from the spring-brass 
contact by means of either an insulating 
cap or a piece of .fiber taped to the arm it 
bears against. Cover the exposed side of the 
panel with a piece of mica or plastic. 

, t 
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The push rod running through the pipe 
should be as light as possible. The one 
shown is an a lUII;linum welding r od with its 
upp~r end forced into a hollow-shank rivet. 
Metal plug-s are driven into both ends of the 
pipe and holes drilled in them that are large 
enough to take the push rod without binding. 

Use a pyrometer o r a thermometer to set and check 
the accuracy and working cycle of the thermostat 

Connect the thermostat in series with the 
furnace and turn the adjustment knob un
til the points are in firm contact. Use a 
pyrometer or thermometer for calibration: 
when it indicates the temperature at which 
you wish the circuit broken, turn the con
trol knob back until the points just separate. 
If you find that there is more than a 5-deg. 
variation above or below the selected tem
perature, inspect the push rod for binding 

and if possible use a lighter rod. The 
thermostat usually works best when it is 
mounted vertically, but it may be mounted 
horizontally if the breaker-arm spring is 
strong enough to move the push rod back 
when the bimetallic strip relaxes pressure. 
If the furnace used draws over 5 amp., more 
rugged contact points of the kind made for 
heavy-duty trucks will have a longer life. 

LOAD ON LIGHTING CIRCUITS [ELECTRICITY] 

The latest National Electrical Code, 1940 edition, in its specifications for a 
15-amp. branch circuit, does not mention the number of connecting outlets it 
may contain, the only restriction of this nature being that the load shall not 
exceed 15 amp. at any time. However, the wiring must be done with No. 14 
wire in an approved manner, and the fuses should not exceetl 15 amp. Although 
the outlets can have permanently connected lamp holders (sockets) and recep
tacles rated at not more than 15 amp., it is of the utmost importance that ap
pliances should not have an individual rating of over 12 amp. And incidentally, 
but little extra could be used with such an appliance without blowing the fuse. 

If the circuit also supplies lamps and other portable appliances and the ap
pliances are of fixed construction, their rating cannot exceed 6 amp. If it is 
exclusively for motor-operated appliances, however, the rating can be as high 
as 12 amp. Should the circuit supply only fixed appliances other than motor
operated types, a 15-amp. fixed appliance can be connected. 
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Supplies Direct Current for Charging Storage Batteries 

By HAROLD P. STRAND 

FINDING your auto battery discharged is 
a nuisance at any time- and one tbat is 

likely to occur oftener now under our re
duced driving program. This is a particular 
hardship on owners of some recent cars, wbo 
may find hand-cranking difficult. It is no 
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wonder, then, that home battery chargers 
have commanded increasing interest. 

Many drivers are familiar with the dry
disk, chemical, and mercury-arc rectifiers 
used, but here is a simple apparatus utiliz
ing a fractional-horsepower motor that 
changes A.C. into D.C. and will charge an 
auto battery in a few hours. A 1/ 40 to 1/ 25-

. 
1 . ' :· 

hp. synchronous motor is pref
erable, but a small split-phase 
induction motor can be con
verted for the job if it is rated 
at 1,725 to 1,750 r.p.m. Also 
needed are a heavy-duty trans
former that will deliver 15 
volts at 8 to 10 amp. from the 
A.C. line, an auto cutout, an 
ammeter, a 1 %" diameter bar 
commutator %" wide, parts to 
make brush holders, some re
sistor wire, and a porcelain 
tube. 

Current for charging a bat-

Connected to a house A.C. line, 
the homemade charger restores a 
battery at a rate up to I 0 amp. 

Four flats are filled across the induction-motor ' 
rotor in making the unit synchronous. Distance 
between each two opposite flats must be the same . 

. 
Wound on a wooden form, the transformer coil is 
provided with loops in the wire to serve as taps 
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tery must flow in only one direction. A.C. is 
converted into such unidirectional current by 
cutting off alternate half waves (Figs. 1 and 
2). With the rotary rectifier, A. C. is con
verted to pulsating D.C. by a commutator 
having three fourths of its segments joined 
with a band of hard solder or brazing metal 
and the remaining quarter unconnected, as 
in Fig. 3. The commutator may have 32, 36, 
or 40 bars, or any number divisible by four. 

Join the segments at the risers or the 
back edge, and undercut the mica deeply be
tween the end segments of the joined sec
tions and those left unconnected. On the 
shaft of a motor running at synchronous 
speed of 1,800 r.p.m., the commutator will 
interrupt A.C., connected with the brushes 
in series on one side of the line, every time 
its unconnected segments pass one of the 
brushes. The result wi.U be pulsating D.C., 
as shown in the wave diagram in Fig. 4. 

If a synchronous motor is unavailable, a 
split-phase induction motor of about the 
same horsepower can be adapted by making 
some simple changes in the rotor. After re
moving the rotor, file four fiats across its 
laminations at exactly 90-deg. points, as in 
Fig. 5, being careful to lay them out cor
r ectly and being sure not to file the copper 
end rings. The width of the fiats depends 
upon the individual rotor, but generally it 
should be about half that of an unfiled space. 
Check the balance after assembly and make 

Three fourths of the bars of the commutator are 
joined with hard solder and the remaining part is 
left free. This cuts off half of the A.C. wave 

After leads are soldered on, the coil is taped, 
and the E-section laminations are put in place 
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corrections on the position of the flats, if 
necessary, for if they are not spaced exact
ly, the motor will run out of balance. 

The theory in changing the rotor is that 
the fiats crowd the fitL"t into the spaces be
tween them, thus making definite poles that 
cause the rotor to pull into synchronism. 
Test the motor with a tachometer after as
sembly. The speed must be exactly 1,800 
r.p.m. and should remain constant under 
moderate load. 

Figure 6 shows how the brushes are 
mounted. The plastic, fiber, or hard-rubber 
brush ring is adjustable, being held between 
clips bent from 1/ 8" flat copper or steel 
stock that are attached to the motor hous
ing. Two old brush holders from an auto 
starter or generator can be used to hold the 
carbon brushes, but they must be installed 
in perfect alignment. 

If operating cost because of current loss 
is no object, the transformer can be left out 
of the circuit and a heavy-duty resistor, ca
pable of carrying about 10 amp., connected 
in series with one side of the line to the bat
tery to limit current (Fig. 3). But if the sav
ing of current is important, a transformer 

· should be used. This reduces the current 
draw to 3 or 4 amp. for a 10-amp. charging 
rate. An autotransformer, connected in the 
ground side of the line as i.n Fig. 7, is sim
plest to use. It will reduce the 115-volt A.C. 
to 15 volts, and the small resistor (Fig. 9) 
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Both brushes must be in perfect alignment on the 
motor. Their position can be adjusted by loosening 
two machine screws and then moving the plastic ring 

Here is the completed unit as seen from the rear. 
Wiring connectioi'1S are concealed in a boxlike base 
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in the battery circuit will be large enough 
for further regulation. 

A suitable autotransformer may be built 
from materials in the junk box if a service
able one of the required capacity is not at 
hand. Start with the core of an old radio 
power transformer or any with a cross sec
tion of about 3 ~ sq. in. Remove the coil. 
The core shown in the photographs had a 
center-leg measurement of 1 5/ 8" by 2", so 
a wooden form was made this size, and a 
new coil consisting of two No. 16 enameled 
magnet wires wound in parallel was wound 
on the form in the lathe at slow speed. A 
total of 180 turns will be needed on a core 
of these dimensions, and a tap at the 24th 
turn should give 15 volts (Fig. 8). It is well 
to bring out taps or loops at the 22nd and 
25th turns also so the one nearest the re
quired voltage can be used. Taps provided 
at the 30th, 45th, 70th, 90th, and 125th turns 
will make the transformer useful for other 
purposes. 

Use a piece of sleeving over each loop as 
the winding progresses, to insulate it from 
adjacent turns, and keep all taps as near as 
possible to the same side of the coil. When 
completed, solder No. 16 flexible leads to the 
taps and at the start and finish of the coil. 
Then be sure to identify them with paint or 
other suitable means. 

In figuring the voltage, consider the 115 
volts impressed across the coil of 180 turns 
as an average value. Dividing the volts by 
the turns gives a value of approximately .64 
volts per turn. It is easy then to determine 
how many turns will be needed for a tap to 
put out the voltage desired. 

Laminations should be placed carefully so 
as to alternate the E-sections and single 
pieces in successive layers, and when all 
have been placed, they should be tapped 
lightly into line with a wooden block and 
clamped tightly. One method of clamping is 
to use·two iron frames bent out on one side 
to provide feet and held together with bolts, 
as indicated in the photos. A wrapping of 
cotton tape is advisable after the coil has 
been dipped in insulating varnish, but be 
sure the soldered joints under the tape are 
well insulated. 

In the battery line in Fig. 7 is an automo
bile cutout relay that will close only when 
the direction of the current is correct and 
will remain open and vibrate when the cur
rent is reversed. In addition, when the line 
switch is opened, the cutout will also open 
and prevent discharge of the battery 
through the rectifier and transformer. With 
chargers of this type, a reversal in the po
larity of the battery leads takes place if the 
current is interrupted and then restored 
with the motor pulling in on the reverse 
D.C. half wave. Opening and closing the 
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line switch a few times will make it pull in 
again on the desired half wave. For this 
reason it is not a good idea to leave the 
charger unattended, or working overnight, 
since the warning buzz might not be heard. 

Those who wish to make the charger fully 
automatic may purchase or make a reverse
current relay that will cut in the battery line 
to operate on the reverse current. However, 
it is usually possible to charge most batter
ies during a time when someone will always 
be within earshot. 

In either case, the charger should be sup-

COPPER 
END RING CENTERUNE$ 

OF FLATS 
EXACT\.V eo• 
APART ' 

t:LAT ABOUT ONE HALF 
WIDTH OF REMAINING 

$PAGE . 

MOTOR END-BELL 
SCREW 

FLAT 

DETAIL OF 
ADJUSTING 

CUPS} 

BRUSHES MUST eE 1111 
PERFECT ALIGNMENT' 

. . 

plied through a fuse in the live side of the 
line. One with a low rating such as 6 amp. 
will do, but better yet is a 4-amp. time-lag 
fuse. Both provide protection against short 
circuits and overloads. 

An inverted wooden box, rather flat, will 
serve satisfactorily as a base that will house 
and conceal the wiring as well as provide a 
panel for an ammeter and toggle switches. 
Almost any light stock-plywood, if you 
have it on hand- may be used. It may be 
stained and varnished as desired. Mount the 
transformer first on one side, as indicated in 
the photos, and take the leads through 
drilled holes to the inside of the box. Next, 
mo~nt the motor at the center, and take the 
input and brush wires through similar holes 
into the box. The small resistor and cutout 
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are mounted on the other side of the motor, 
their wires also going into the box, while the 
ammeter and toggle switches are set in the 
front panel. Connections, as shown in Fig. 
7, are then made inside the base. ' 

Test the transformer first by connecting 
it temporarily in the line and using a low
reading A.C. voltmeter to check voltage 
from the start of the coil and from the 24th 
tap or the one most nearly giving 15 volts. 
Then connect this tap to one brush. Let the 
tracer-marked wire in the line cord be the 
grounded side of the line direct to the bat
tery in order to avoid shocks when touching 
the battery clips. The line switch cuts in on 
the live side of the line. Be sure to use a 
polarity plug and A.C. socket that can be 
plugged together in only one way. Solder all 
joints and tape them well; then board up the 
bottom of the base. 

Now, close the line switch to start the 
motor, leaving the load switch open and the 
battery unconnected, and allow a little time 
for the brushes to wear to a good fit, using 
a commutator stone on them if one is avail
able. With the battery still out of the cir
cuit, immerse the battery clips on the wires 
in a tumbler containing water and a tea
spoonful of salt, and then close the load 
switch. The cutout armature will vibrate 
loudly and, therefore, should be held down 
firmly with one hand. 
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Bubbles will collect around one clip in 
the salt water, indicating the negative side. 
Touch the clips together for an instant to 
see which way the ammeter reads. If this· is 
up the scale toward charge, mark the clips 
for positive and negative. Should the am
meter read down scale toward discharge, 
open and close the line switch quickly a few 
times to make the motor pull in on the other 
half of the wave. After marking the clips, 
always connect the positive side to the posi
tive battery terminal. 

Cutout buzzing should stop when the bat
tery is coqnected; but if some buzzing con
tinues, bend the spring slightly to change 
tension and perfect the adjustment. Should 
the brushes spark under load when first 
started, correct their adjustment until the 
tendency is halted. Keep the commutator in 
good condition by an occasional cleaning 
with fine sandpaper while it is rotating, and 
inspect and clean the cutout points occa
sionally. The cutout can be checked with 
the cover off by opening and closing the line 
switch, which should open and close the 
points. 

Adjustment can be made in the charging 
rate to the battery by moving the clip on 
the resistor. The nearer it is moved to the 
base, the less the resistance and the higher 
the rate of charge. With the apparatus de
scribed here, it is not advisable to exceed a 
10-amp. charge, and it is better to keep it 
between 6 and 8 amp. However, the recti
fying commutator itself is only limited in 
load by what the brushes and commutator 
will carry. It is possible to build heavier 
regulating equipment and use a heavier 
transformer and wiring, and then to supply 
considerably heavier current. By increasing 
the voltage of this setup with a higher 
transformer tap, you would be able to charge 
at one time several batteries connected in 
seri~s. The smaller job, however, is ample 
for recharging most automobile batteries 
that have run down owing to infrequent use 
in these days of gas-rationing. 
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HAVING smaller speakers with less baffle 
area, popular table radios are likely to 

have tones inferior to those of console 
models with large speakers. Such old con
sole models may be found still preserved but 
long since disused in many homes. It is not 
difficult to connect their large speakers to 
small radios for use either permanently or 
only during programs for which good tonal 
quality is desired. 

At the r ear of the chassis of the small 
receiver mount a toggle switch and two 
insulated jacks- three jacks if the set has 
push-pull output. This switch connects either 
of the two speakers to the output circuit of 
the small radio. Two wires leading from the 
jacks are connected to the voice coil of the 
large speaker through an output transform
er that will match it to the output circuit of 
the small radio. If this speaker is already 
equipped with an output transformer, dis
connect its original voice-coil leads and 
solder the leads from the new transformer 
to the lugs on the voice coil (Fig. 1). Con
nect the switch and jacks inside the small 
set as in Fig. 2. 

If the console speaker is the dynamic 
type, its field coil must be energized by a 
.simple rectifier like that in Fig. 3. This 1s 
not necessary with a magnetic speaker. 
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Two jacks and a toggle switch, insta lled on the 
chassis of o ta ble radio as shown a bove, permit 
the sma ll set to be con nected to the speaker of 
a console model by wires leading from the jocks 
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THIS GIANT CAPACITOR, a 200,000-volt 
air condenser with a capacity of 2,500 
mmfd., is used as a phantom antenna for 
testing high-power transmitters. It has 12 
hollow plates made of 16-gauge sheet steel 
and plated first with copper and then with 
nickel to improve conduction. Shields at the 
ends of each plate prevent dissipation of 
electricity. The supporting insulators were 
designed for :1 400,000-volt dry flashover. 
Despite its 10' height and 2,000-lb. weight, 
the unit can be moved easily on its casters 
or can be taken down completely or as
sembled in a single day. It was built by the 
Federal Telephone and Radio Corporation, 
and is used to test large transmitters at 
full load without radiating any signals. 

r ·· 
• 

RAPID ELECTRONICS CALCULATIONS are 
possible with the new R.F.-resonance and 
coil-winding slide rule shown at the left. 
With it can be determined such values as in
ductance, capacitance, and _the frequency 
components of series and parallel tuned-R.F. 
circuits and also inductance, turns per inch, 
wire type and size, and coil diameter and 
length of single, layer-wound, solenoid:-type 
R.F. coils. All combinations are included for 
coils ranging from th u to 5 % u in diameter 
and *" to 10" in length, and these are ac
curate within approximately 1 percent. 

MAY. 1944 

LIGHTNING ARRESTERS are now being 
housed in a shatterproof transparent 
plastic for the U. S. Army Signal Corps 
to protect them from weather, dirt, and 
insects. A small neon tube visible inside 
the housing glows in the presence of 
electrical discharges during a thunder
storm to indicate a satisfactory connec
tion betwen aerial and ground. 

MIDGET VACUUM TUBES continue to 
be important where space is limited and 
economy of power is necessary. The tubes 
shown at the right come in two .625-volt 
filament types, one a 25-milliamp. ampli
fier and the other a 50-milliamp. output 
tube. They are made without bases since 
soldering the leads directly to the tube 
circuits saves space. 
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SILENCE IN A VACUUM can be demon
strated with a glass flask and a small sleigh 
bell. Hang the bell on the end of a length of 
dowel or glass rod that can be pushed 
through the hole of a snug-fitting flask stop
per; then put a little water in the flask, boil 
it long enough for steam to drive out the air, 
remove it from the heat, and fit the stopper 

HOW SMOKE RINGS ARE MADE may be 
shown with an empty cardboard salt box 
and a few drops of ammonia and hydro
chloric acid. Remove one end of the box and 
cut a clean %" hole in the center of the 
other. Glue two double thicknesses of blot
ting paper next to each other on a strip of 
cardboard, and put three or four drops of 
acid on one and an equal amount of am-
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in as soon as the steam stops expanding. 
Cool the flask with running water and shake 
it near your ear. You will barely hear the 
bell tinkle, the steam having produced a 
partial vacuum- sound waves will not travel 
through a vacuum. But let air in and again 
shake the flask, and the tinkle will be heard 
clearly. 

monia on the other- the reaction of their 
fumes makes a white smoke. Put the smoke 
generator in the box, and seal the wide-open 
end with heavy paper held by a rubber band. 
You will quickly learn the technique of mak
ing rings. A sharp tap on the paper shoots 
out a thin, small, high-velocity ring; an even 
push ejects a thick, slow-~oving ring. All 
turn inside out as they travel. 
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THIS NOVELTY MOTOR is made with a bar mag· 
net and a box top partly filled with mercury and 
supported on a tumbler. Suspend copper wire from 
the hooked end of a stiff wire bent as shown and 
attached to one pole of a dry cell. Dip a wire from 
the other pole into the mercury. Repelled, the 
suspended wire spins around the magnet; r everse 
connections, and it spins the other way. 

CAR-DISTRIBUTOR ACTION can be demonstrated 
with a rotating switch wired, as below, to Christ
mas-tree bulbs representing spark plugs. On a car, 
the brush makes one revolution for two of the 
crankshaft, firing a plug as it touches each sta
tionary contact point. A common sequence of firing 
for a four-cylinder engine is 1, 3, 4, 2. 
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GLASS WILL DISAPPEAR when immersed 
in a liquid, even a clear liquid, that has its 
same index of refraction. Ordinarily glass 
is seen because it r eflects light from its sur
faces and light is refracted within it. The 
amount the light is refracted is its index of 

refraction. Tetrachlorethylene, a dry-clean
ing fluid, is one liquid that blends so perfect 
ly with glass that glass covered by it can't 
be seen. Chlorobenzene is another. For a 
demonstration, put a small glass in clear 
water and another in one of these liquids. 

• 
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Sugg esting perpetual mot ion, this hollowed 
carrot absorbs water and returns it to the 
dish. But some of o sol+ solution put in 
the carrot ot the start also escapes, and 
wh en salinity is equal , the action stops 

LONG A MYSTERY OF PHYSICAL CHEMISTRY, THIS STRANGE 
MOLECULAR FORCE CAN BE DEMONSTRATED IN YOUR HOME 

By Richard F. Trump 

Y DROPPING an egg into acetic acid, 
leaving it until the shell is completely 
dissolved, and then transferring the 

membrane-covered egg to clear water, it is 
possible to observe one of the most mys
terious forces known to science. 

Osmotic pressure causes the egg to swell 
to the bursting point. 

This is the force that is able to build up 
pressures many times that of the atmos
phere and send water to the highest leaves 
of a giant sequoia tree. It carries molecules 
of digested food through the walls of the 
blood vessels to be distributed to the body 
cells. It enables a fish to live without drink
ing, and causes overripe plums to burst on 
the tree during damp weather. 

This mysterious process is important to 
chemist, physicist, and biologist alike. Al
though they have not yet settled many of 
the problems it presents, they are able at 
least to offer a workable theory that fits 
most of the facts. 

The molecules of any liquid are in con-
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stant motion. If you were able to look into 
a glass of water with enormously magnified 
vision, you would see particles of water
each composed of an atom of oxygen and 
two of hydrogen-constantly bombarding 
the sides of the glass. If you partitioned the 
glass with a membrane such as the one on 
the shell-less egg, you would see some of the 
moving particles passing through tiny pores 
of the membrane to the opposite side. 

As long as the number of molecules travel
ing through in each direction is equal, there 
is no change in level; but see what happens 
when a little salt is dissolved on one side. 
Molecules of sodium chloride, larger than 
those of water, can't go through the pores. 
As the salt crystals dissolve and the mole
cules disperse, many of the water molecules 
on their side collide with them and bounce 
back instead of passing through the par
tition. Therefore more water penetrates the 
membrane in the direction of the salt solu
tion than in the reverse direction. As the 
level of the salt solution rises, the extra 
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force of gravity tends to force water back 
through the membrane. When the force of 
gravity and that of osmosis become equal, 
the difference in the levels of the two liquids 
is a measure of the osmotic pressure. 

All living organisms, from the simplest 
bacterium to man himself, possess mem
branes that allow certain molecules to pass 
through and exclude others. These semi
permeable membranes are responsible for 
many of life's vital activities. You may 
demonstrate these activities simply in the 
home laboratory. 

In the egg experiment, vinegar is a satis
factory source of acetic acid. Nitric, hydro
chloric, and other strong acids work more 
rapidly. Water molecules from the liquid 
begin to penetrate the membrane and dilute 
the food inside the egg even before the shell 
is completely removed. 

With the aid of a microscope you may ob
serve osmotic action of great importance in 
first aid and surgery. Arrange in three cups 
or beakers a 5-percent salt solution, another 
of 0.9 percent, and in the third clear water. 
After sterilizing a needle and one of your 
fingers with rubbing alcohol, make a small 
puncture on the side of that finger near the 
nail. Squeeze a small drop of blood on each 
of three microscope slides; then quickly di
lute each drop with a single drop of liquid 
from a different beaker. If you have only 
one dropper, rinse it after using a salt solu
tion to avoid altering the concentration. 

Under the high power of a compound 
microscope, you will find that in clear water 
the red blood cells have swollen because of 
osmosis through the cell membrane. This is 
generally so rapid that the cells burst and 
shrivel before the liquid dries. The cells 
treated with the stronger salt solution 
shrivel without bursting because the concen
tration of large molecules is greater outside 
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them than inside. But the cells in the 0.9 
percent solution remai.n normal because con
centration inside and outside are about 
equal. 

To prevent drying of exposed tissues dur
ing an operation, surgeons bathe them in a 
solution of salts found in the blood. A per
fect physiological solution containing traces 
of many elements is not ordinarily required 
- potassium and calcium in addition to 
sodium chloride make a saline solution near 
enough to that of blood plasma. Another 
medical application of this principle is the 
injection of a salt solution into the veins as 
a substitute for a blood transfusion. 

BE CAUSE of osmosis, aquatic plants and 
animals are profoundly affected by dis

solved salts. Those in the ocean, which av
erages about 3:3 percent salts, must be able 
to replace any liquids lost by osmosis from 
the body cells. The water of the Mississippi 
River at Memphis, in contrast, contains only 
about 0.02 percent salts, and most fish ab
sorb more water through their gill mem
branes than they can use. To avoid dilution 
of the blood, they have a way of excreting 
the excess. 

Nature finds novel use for osmosis in the 
lives of some ftukes that live in the blood of 
man. The young have no way of leaving 
their tough eggs unless the eggs, escaping 
from the body with waste, reach water. 
Then they burst under osmotic pressure, 
releasing the young parasites. For similar 
action, place pollen grains from different 
plants in drops of water under the micro
scope. 

To visualize the importance of osmosis to 
plants, hollow a section of carrot or turnip 
root to form a cup. Pour a strong salt or 
sugar solution into it and set the root in a 
shallow dish of water. The level inside the 

PHOTOMICROGRAPHS SHOW HOW OSMOSIS AFFECTS BLOOD CELLS 
Human blood cells will shrivel, remain normal, or 
explode, aepending on the salinity of a solution 
in which they are immersed . Osmosis accounts for 
this difference in behavior. In Fig . I the cell s 
have been immersed in strong brine and they have 
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shriveled as water molecules escape outward from 
the membrane -that covers each cell. In Fig . 2 the 
cells, being in a 0. 9 ·percent salt solution, stay 
unchanged. Put in tap water (Fig . 31, they quickly 
burst open as an osmotic pressure builds up in side 
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SALT SOLUTION on o,.~ -=-fe of 
a thin membrane dividins a beak
er will rise higher than dear water 
on the other side. Both salt and 
water molecules are in constant 
motion, and an equal number of 
particles on each side hits any 
given area of the membrane, but 
only the water molecules, being 
smaller, can 9,0 through the tiny 
pores. More water molecules hit 
on the clear side, and therefore 
the saline side gains more water 
molecules than it loses. Action 
of gravity forces some excess wa
ter back, and the difference in 
levels is called osmotic pressure 

... 
MOL.EGULES OF 
SODIUM CHLORIDE 
MOVING. AT AANOOM 
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SEMIPERMEABLE 
MEMBRANE 

MEMBRANE 
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-
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GRAVITY 

"cup" ris~s until it runs over the side and 
gradua lly equalizes t he concentration of the 
two solut ions. 

By this same absorption, tiny r oot hairs 
take up water an d dissolved minerals from 
soil. Because t he cell sap within the roots 
is mor e concent rated than that in the soil, 
a n osmotic pressure is exerted inward; a nd 
with t he aid of capilla ry action t hrough fine 
t ran sportation tubes, liquids rise t hrough 
the s tems to the leaves. Laboratory tests 
show that the concentrated sap of various 
deser t plants may exert a pressure up 
to 3,000 lb. per square inch. 

$ALINE 
~OLUTION 

-
) 

--
careful ly. The ferrocyanide appears to grow, 
bran ching irregula rly, because of a bsorption 
through a semipermeable membr ane syn
thesized a round its surface by a r eaction 
with t he copper sulphate. 

One of the persistent myster ies of osmosis 
has been the a bility of membranes to "se

Victory gardener s who ap
ply too m uch highly soluble 
commer cia l fe rtilizer to n ew 
tomato p lants rever se the 
process. Pour a weak salt 
solution into the hollow ca r
rot and place it in strong 
brin e. P ressure is t hen ex
er ted ou tward, a n d liquid 
leaves t he r oot. That is why 
plants may be starved by 
over a bundan ce of food. 

ITS SHELL DISSOLVED by 
lect" the kind a s well as the 
s ize of pa rticles they allow to 
pass. Two plants may grow 
side by side yet take differ ent 
minera ls from the soil. The 
walls of man's capillaries a l
low food pa r ticles to pass out 
into t he tissues and y.raste 
particles to enter the blood 
stream, while other particles 
of s imilar size a re excluded. 

Chemists a r e synthesizing 
membranes in hope of im
proving on n ature. A very 
fr agile membr ane may be 
produced by making a solu
tion of copper sulphate and 
dr opping into it a small piece 
of potassium ferrocyan ide. 
(Both chemicals a r e internal 
poi.so'ns an d must be handled . 
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acetic a cid , a membrane-cov
e red egg will swe ll if placed in 
a cup of water. Osmosis lets 
wate r ent e r ; it keeps food in 

This may be due to the pres
en ce of electrical char ges 
known to be on many m em
bran es. In solution certa in 
molecules break down into 
positive and negative ion s, 
such as the positive sodium 
and negative chlorine ions of 
salt molecules. A r ed cor 
puscle "selects" t he chlorine 
ions and repels the positive 
sodium ions . 
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SoME· forms of clamps and vises will 
be found in every shop where wood 

or metal working is done. On this page 
are photographs of eight that are 
common use for a variety of jobs. 

in 
Can 

you name them? Write your answer 
for each in the space provided 
its photo; then turn the page 

under 
upside 

down to check 

'dW'8{0 [ 3 Il'8.1'Bd 
S,.I3){'8W[OO.J. 

'3S!A S ,.I3){'8W[OO,L 
'3SJA S ,lSJUll{0'8W 

uo-dw-e{;) 
'3SJA h\.'88 

• 
• 

• • ;.. • 0 .• 

. .. 

• 

• 
• 

• .. - 0 

your 

'8 
·~ 

'9 
·s 

accuracy. 

'dW'8[0 
.x-eq SS9{h\.3.10S 

' h\.3.IOS pU'BH 
' dW'8[0-;) 

' dW'8[0 .I'8q 

. ., 
' t 
•t 

S ,.I3')('8Wl3UJq'8;) 'l 

S~:IMSNV 

_, 

h ... t .. 

• 

t 
• .-.. 

f ... 
I 
I . 
I 

• 

• 

. ' " • • 

• 

. . .. .. ~ 
• ,--

• 

. 
• 
' 

.. . . 
• 

. -

. . ... .. . .... . . . . . . . . . .. . . 
• . . 

N '• • 

6 . ... . 0 ..... 0 •• • ••••• 0 ......... . 

' 

• 

0 • • • • • • • • • • • • • • • • • 0 • • 0 • • • • • • • 0 • • 0 0 0 • • 0 • • • 0 • • 0 .. • .. • • • • 8 ............ .. ............... 0 0 •••••• 0 •••••••• • 0 •••••• 

MAY) 191,4 195 

':""-fY., 
• 
-'1:1 . 
I. :f 
.. j .. 
l: 
•• 
~ 
''i 
.., 

•, ... 

., 
·; 

• 

• • 

-~ 

• 
• 

• 

.. 

• 

. . . 

.. 

• .. 
•J 

• • 

Copyngllted matenal 
•• • • 

.. , -



I 
1------------------------------------~ 

Pros and Cons on the 

Value to a Farmer of 

the 11Doodlebug/' Plus 

Pointers on Remaking 

Old Autos and Trucks 

A thoroughgoin g conversion, this tractor is practically the equal 
of a factory-built job. Sprocket and shaft must be guarded in use for Use on Our Farms 

FARM tractors built by converting autos 
or trucks may not be able to do all the 

jobs on every farm, but if properly modified 
and used within their limitations, they do 
have a definite place on many U. S. fatms 
today. That's the verdict of ingenious farm
ers who have been confronted by both the 
scarcity and high cost of used as well as new 
farm equipment, and who have accordingly 
followed the tradition of building what you 
can 't buy. 

Don't make the mistake, though, of tak
ing the worn-out family car, hacksawing its 
body off, and then expecting the result to be 
a satisfactory "doodlebug." Experienced 
farm mechanics warn that this approach 
just won't do. They say that the work which 
can be obtained from such a conversion is in 
direct proportion t o the amount of convert
ing don e, and that for a satisfactory job, at
tention must be given to the cooling system, 
motor, transmission, and rear end. 

Typical of the better conversions is the 
general-utility tractor made by H . J . Schultz, 
of Champaign County, Ill., and pictured on 
this and the facing page. Its principal fea
tures include ample cooling capacity, short 
turning radius, high road speed, ability to 
exert a strong drawbar pull at speeds as low 
as 1 % m.p.h., and suitability for general belt 
work as well as for field work requiring 
both draft and belt power. 

Mr. Schultz used a 1929 Chevrolet chassis 
in building his tractor. A secondhand trac
tor radiator was mounted in pla,ce of the 
original radiator, and the manifold was 
turned end for end to permit substitution of 
a downdraft carburetor for the standard 
one. To simplify operation under conditions 
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where the load varies frequently, a governor 
was also installed. 

The frame was shortened by cutting off 
the longitudinal members just forward of 
where the rear wheels originally were. After 
an end beam was added, the frame ·was 
mounted directly on the axle, without any 
springs. In shor tening the drive shaft, 
enough space was left for a second trans
mission and a second universal joint, located 
directly behind the first. The use of two 
transmissions between motor and differen
tial gives the tractor seven forward and 
three reverse speeds. 

The lowest forward speed of the tractor, 
about 1 1/z m.p.h., is obtained by putting both 
transmissions in reverse. Second speed, only 
slightly higher, is secured by putting both in 
low. Third speed is achieved by having the 
front in second and the rear in low, or vice 

• versa. Fourth is obtained by having one 
in high and one in low; fifth by having both 
in second; sixth by having one in high and 
one in second; and seventh by having both 
in high. There are three different reverse 
speeds, obtained by having one transmission 
in reverse and the other in low, second, or 
high. 

On the forward end of the second trans
mission a 5 1/z" sprocket was placed to drive 
the power take-off. A roller chain connects 
this with a 16" sprocket mounted on a third 
transmission, located on a platform just to 
the right of the driver's seat. This transmis
sion is reversed in position- that is, turned 
end for end- so as to speed up the power 
take-off shaft. One end of this shaft is sup
ported by the transmission and the other by 
a 3" babbitt bearing. The shaft carries both 
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a belt pulley and a sleeve, fas
tened with a stud, . which 
makes it possible to use either 
a standard square or splined 
stub shaft to connect with the 
equipment to be powered. 
Though photographed for 
clarity without guards, the 
chain drive and shaft stud 
must be protected by shields 
for safe operation. 

On the highway, the trac
tor can pull a rubber-tired 
farm wagon at regular high
way speeds, except perhaps 
on rough roads where the ab
sence of rear-wheel springing 
brings some slight limitation 
of speed. With both driving 
transmissions in reverse, it 
can readily tackle field jobs 
requiring substantial drawbar 
power. For example, it has 
sufficient power to pull an 
85-bushel load of corn, and it 
has pulled a 10' combine in 
the field. 

Enough drawbar pull to handle heavy loads is delivered through a 
second trdnsmission and universal joint mounted back of the first 

The belt pulley on the pow
er take-off shaft makes the 
machine suited for stationary 
work requiring belt power. 
Many farms move around a 
stationary engine to handle 
such jobs as grinding feed, 
operating an elevator, or saw
ing wood; and the fact that 
the utility tractor can move 
to such jobs under its own 
power often means a saving 
of time and effort. Tasks re-
quiring both belt and draft 
power may also be handled 
with dispatch, as when a load 
of corn is hauled in, the wag
on dumped, and the corn then 
elevated to the crib. 
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The speeds of the auxiliary 
shaft are particularly suited 
for mowing. For example, 
a standard power mower may 
be quickly hooked on by drop-

~----------- as·-----------~ 

ping a pin through two holes 
drilled in the rear cross frame of the tractor 
and connected to the mower drive-shaft. 
With this rig, a heavy growth of hay can be 
cut at a speed of 7 m.p.h.; and as conditions 
warrant it the speed of the sickle may be 
easily varied by changing gears in the take-

MAY, 191,4 

off transmission. A standard post-hole dig
ger may also be attached, and with it two 
men can· dig post holes at the rate of one a 
minute. The higher speeds that the tractor 
can achieve when pulling a rotary hoe also 
adapt it to killing weeds. [Turn the page.l 
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When regular farm machinery 
was easier to get, many farmers 
looked with disfavor on such con
versions. The commonest criti
cisms, as well as the rebuttals now 
often mentioned, are these: 

They need a good deal of space 
to tu'rn around in. While this char
acteristic holds true to some ex
tent for many conversions, a sub
stantially shortened wheel base 
means a reduced turning radius. 

The distance between the wheels 
on one axle is usually too great. 
It is true that this often offers dif
ficulties in operating two-row ma
chines such as seeders, corn plant
ers, potato planters, and so forth. 
Unless the person making the 
conversion has an unusual amount 
of skill, little can be done about it. 

Clear ance is often insufficient. 
These tractors are almost always 
suitable for cultivating crops like 
beets, carrots, and onions. More
over, the actual clearance achieved 
depends on inherent clearance of 
the chassis, often a matter of its 
age, and on the wheels and tires 
used. The Schultz tractor pre
viously described has successfully 
operated a weeder in a field of 
corn from 18" to 24" high. 

I n heavy work, the homemade 
t r actor is pr one to wheel slippage 
or to oVe'rheating. Whether or 
not this is a valid criticism de
pends on the skill exercised in con
version. Witp. extra cooling capac
ity, plus an additional transmis
sion fitted with an extra universal 
joint, torque delivered at the rear · 
axle should be sufficient. The ac
tual traction secured depends of 
course on the loading of the rear 
wheels and on the tires used. 
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Following plans that 
were supplied by the 
maker, Jack Fronk of 
Tremonton, Utah, did 
tHs conversion of a 
Chevrolet truck. The 
wheel base was cut to 
about 108". The r.ear 
end and differential 
housing were coupled 
to the transmission 
without a propeller
shaft housing. Heavy 
pulling such as plow
ing is done with the 
use of compound low 
gear. Note the dou
ble wheels in back 

-.-...... 

A 1931 Dodge truck, transmission, and differential constituted 
the basic material used by Jerry larkin, of Brigham, Utah, in 
producing the "doodlebug" shown above. A 500-lb. weight 
over the rear axle, chains on the back wheels, and only 15 lb. 
of tire pr_essure aid in plowing. Here a saw is being powered 

The lever to the right of the driver's seat in this homemade 
tractor permits the operator to raise a spring-toothed harrow 
at will. A heavy steel shaft, visible just above the hitch, 
serves to increase the traction of the rear wheels. Chiefly 
used for disking and harrowing, the tractor has worked well 
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Ships That Won't Stay Sunk (Continued from page 124) 

feet of rock separates the ceiling from any 
area upon which a Jap bomb could land. 
Right through air raids, the work bas gone 
on with improvised machine tools, inge.nious 
substitutions, and age-old skill. 

When Mingsung undertakes a job, the 
calendar is a big factor, for by June of each 
year every vessel in the shipyard must be 
ready to float. Early that month, the 
Yangtze River rises as much as 90 feet. If 
a ship is not seaworthy, it sinks right in the 
shipyard. The machine shops in their dug
out, as well as exposed buildings of the 
plant, are well above the high-water mark, 
but ships cannot be shelved until the water 
recedes. 

The story of Mingsung started with the 
Japanese advance. First, the personnel was 
evacuated from a Shanghai shipyard. The 
company bought ships and hastily manned 
them, bringing them up the Yangtze. Some 
were bombed, some sank in the treacherous 
rapids, but most of them arrived at Chung
king. 

The ships were in~ariably oil-burners and 
bad to be converted. One of Mingsung's 
continuing jobs has been to install coal
burning boilers. This is not a mere tinker
ing process. The ship-whether it be wood 
or steel-must be sliced in two, lengthened 
up to 15 feet, and the new boiler installed. 
One ship now in the yard had been cut in 
two, lengthened, and patched partially when 
the water suddenly rose and inundated the 
yard. The two ends of the vessel floated, but 
the newly patched middle buckled. The 
workers are taking out the rock and mud 
and are ready to start over. 

That would be fairly simple if materials 
were plentiful, but Fountain C. Y. Chen, 
assistant manager of the yard, who was 
trained at Union College in Schenectady, 
N. Y., and studie_d under Steinmetz, point
ed to a sheet of steel plate and said sadly, 
"This is the last plate of steel that came 
over the Burma Road." 

Everywhere in the plant, the 2,000 em
ployees resort to amazing modes of opera
tion. From a new machine tool they have 
created other machine tools. ' From sal
vaged parts of engines, they have built 
power hammers and other heavy machinery. 
The divers have gone down from 50 to 60 
feet to raise ships or parts of ships for use 
in any one of hundreds of spots. 

That takes trained personnel, and the 
shipyard has among its employees 200 ap
prentices whom it has chosen from junior 
high schools by competitive examinations. 

MAY, 1944 

These boys, working with veterans of the 
Shanghai shipyard, soon learn to build an 
engine from virtual scrap, to repair a 
bombed generator, to construct a complete 
steel rolling mill. 

Everyone at the shipyard works from 
6: 30 in the morning until 6 : 30 every night, 
with an hour off for lunch at 11:30. Al
though their hours are long, they work hard 
every day with the exception of two days 
a month. These days coincide with paydays, 
so the men are able to enjoy what little 
leisure is available. They live and work on 
the grounds. Their quarters, mess halls, and 
recreation facilities have been built by the 
yard. Right through the Jap bombings, they 
work on. Fragments of bombs four feet 
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square, as well as several unexploded 
bombs, are on display in the offices. The 
men smilingly call it their museum. 

They overhaul and repair an average of 
22 ships a month, while three new ones are 
under construction at the same time. Just 
launched are 10 "wooden Liberty ships," 
vessels that look like small excursion boats. 
They are 200-ton ships for river, passenger, 
and freight traffic. A launching is entirely 
without trappings- no champagne, no brass 
band. The officials climb aboard. There is 
steam in the boiler. A channel is dug to 
let the river water enter . the basin. The 
ship's captain rings the engine-room bell, 
and the vessel launches itself, steaming out 
into the treacherous current of the Yangtze 
for a trial run. The shipyard officials go 
along, both to check the equipment and to 
express their complete faith in the work of 
their men. 

The plant is continually running out of 
material. With some 5,000 items in their 
day-by-day stock room, many a substitute 
has to be improvised. Engine parts have 
to be fabricated. Even the small glass boiler 
gauges have been blown in Chungking. 

"The war has forced us to learn many 
techniques and even invent new ones," said 
Chief Engineer Chi F. Yeh, who was trained 
at the Massachusetts Institute of Technol
ogy. 

A dozen ships are in the yard now. Parts 
machined in the dugout are pulled down the 
beach and placed in them. Then floating 

·machine shops on barges come alongside to 
make final adjustments. The ships may not 
be beautiful, but they go. They can carry 
supplies down-river in five hours on a trip 
that would take five days overland. Not con
tent with these, Mingsung has planned a 
luxury liner to be "queen of the Yangtze." 
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Weapons Are His Hobby ( Continued from page 61) 

him put his collection on exhibition there. 
In the years between 1931 and 1939 nearly 
ten million people paid cash on the line to 
visit "Jarrett's Museum of World War His
tory."The revenue gave him new resources. 
Soon he had agents all over the world hunt
ing for choice items of ordnance. 

Hollywood sought the services of a 
man who was an expert on all the trappings 
of war. Jarrett dug up paraphernalia for 
"The Charge of the Light Brigade" and 
many other celluloid epics. But Hollywood 
did more for Jarrett than borrow his show 
pieces and use his technical help. Out on 
the Hollywood lots lay many a relic of the 
World War, used for some battle scene and 
then abandoned. Jarrett traded the Holly
wood prop men out of their eyeteeth and 
carried to Atlantic City many a rare piece. 

At its height, Jarrett's museum totaled 
more than 70 tons of war equipment. In 
addition to ordnance there were thousands 
of photographs, hundreds of posters, a ref
erence library of more than 600 volumes. 
For Jarrett was not merely a collector. He 
was a serious student of ordnance. Back 
of the cow barns at Workman's Dairy Farm 
near Moorestown, N. J., he set up a firing 
and testing range. 

Jarrett had been a reserve officer since 
1926. He went on active duty in November 
1939. In February 1942 he joined General 
Montgomery's harassed army in Egypt. He 
was one of our technical advisers to the 
British Eighth Army, showing them the ins 
and outs of the American lend-lease tanks 
and guns that were beginning to trickle 
into Egypt around the Cape and up the Red 
Sea. But his first sight of a smoking battle
ground kindled the hot spark of the collector 
in him. As the Battle of the Desert surged 
back and forth, Jarrett dashed hither and 
yon in a jeep, snatching enemy ordnance. 

His enthusiasm infected others, and soon 
there was an informal ordnance team col
lecting from Cairo nearly to Benghazi. In
different to bullets, they rode into the heat 
of battle to take movies of tanks and guns 
in action. 

In the basement of a rented building 
in Cairo the pile of "Jarrett's junk" grew 
until it reached the roof. Jarrett didn't 
mind risking his own neck, but the front 
was too close to his treasure trove for com
fort. Civilians were evacuating Cairo. In 
September a cable went to General Barnes. 
Jarrett had a collection that would immeas
urably help our own war effort. What should 
he do with it? 
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Barnes was quick to act. Jarrett got or
ders to begin . shipping the stuff at once. 
That was the beginning of FMB. But in 
those days U-boats were still swarming 
around the Cape and in the South Atlantic. 
Several tons of Jarrett's treasure went to 
the bottom in ships that were torpedoed. 

In its huge building at Aberdeen, FMB 
has in less than a year and a half built a 
collection of 1,200 specimens of Axis ord
nance equipment- nearly 600,000 separate 
items! They range from a fragment small
er than the palm of your hand to a 60-ton 
German Panzer VI tank and an eight-inch 
German heavy field howitzer. Up to 3,000 
visitors in uniform- trainees from Edge
wood Arsenal, Fort George G. Meade, Fort 
Belvoir, and other training centers- troop 
through the museum each week. 

The collection reflects both the strength 
and weaknesses of J ap and German field 
units. The Germans, Jarrett may point out, 
were using brass cartridge cases when the 
war began. As they began to feel t~e pinch 
of shortages, they switched to brass-plated 
steel cases. Next they cut out the brass 
altogether and blued the steel cases to pro
tect them against rusting. But as a tribute 
to our constant hammering of Hitler's in
dustrial centers, the latest shell cases are 
turned out without any protective coating. 

Firing and testing enemy weapons at 
Aberdeen discloses many things that help 
our commanders in the field. For example, 
tests showed that the latest Japanese .303 
caliber rifle is inaccurate beyond 350 yards, 
while our Garand can hit the bullseye at a 
far greater distance. Because its magazine 
holds only 30 rounds, the Japanese light ma
chine gun can be fired at a rate of only 200 
to 300 rounds per minute, whereas our .30 
caliber Browning can fire double that num
ber. Yet, though it is clear Japan does not 
belong in the big league where ordnance is 
concerned, and though Germany is feeling 
the pinch of inferior workmanship and 
shortages of materials, Aberdeen experts 
warn against underrating the Germans. 

At the outset of the war, German engi
neers had achieved a tremendous advantage 
by reducing the number of parts in their 
weapons. This speeded production and 
saved Hitler the necessity of maintaining 
large numbers of technical troops for main
tenance and repair work. Hitler's produc
tion system is still a formidable enemy. 
FMB and the ordnance department are still 
working overtime to keep our own war in
dustry on its toes. 
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T HAT was when Sunday Driving was the 
Great American Sport, and automobile 

vacation trips were a "must" for most of us. 

Then, tires were valued in dollars-now 
their worth is measured in lives. For the 
Battle of Rubber is not yet won-driving 
too much, too fast and too carelessly is still 
just like shooting an American soldier in the 
back. Every ounce of rubber in every tire on 
every car in America is still a war weapon! 

. 
Contrary to popular opinion, satisfactory 
synthetic tires are not yet available in 
sufficient numbers to satisfy both military 
and civilian needs. No one knows when 
you will be able to replace your present tires. 

Those you have must last- and will last if 
you observe these simple precautions: Start 
and stop slowly. Go easy on curves. Don't 

bang into curbs, ruts and stones. Keep air 
pressure up to 32 pounds. And keep your 
speedometer down to 3 5 I 

By lengthening the life of your tires, you 
may save the life of a fighting m:an! 

• 

* * * 
REMEMBER WHE N you f•u-,uJ the left rear 
tire flat that Sunday morning? Who was it 
who came over and changetl it in time for 
you to get to church.' Chances at·e it was 
you,r INDEPENDENT tire dealer who has a 
real interest in pleasing yott bec~tuse he 
owns his own business. Seibet·ling believes 
in the initiative of INDEPENDENT business 
that has always made good iobs and good 
opportunities plentiful in America. That 
is wh'y Seiberling Tires always have been 
and will continue to be sold through 
INDEPENDENT dealers only. 

• 

Wartime manufacturers of Bullet-Sealed Tubes and Military Tires for our armed forces • BuJiec-Sealing Gasoline 
Tanks • Rubber Floats , Boats and Poncons • Rubber Parts for Gas Masks, Airplanes and Tanks. AJso makers of 
Tires and Tubes for passenger cars and trucks • Sealed Air Tubes • Rubber H eels. Soles and Mechanical Goods. 
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Why put an air-cooled aircraft engine in 

a tank? Because no other engine packs as 
much power into such sma11 size. Tanks and 
gun carriers slog into battle on caterpill ar 
treads, but they a re similar to aircraft in that 
they require an engine high in power, small 
in size, and light in weight. Other engines of 
equal po,•.-er are massive, creati ng a vicious 
circle in which la rge size demands more 
armor plate, in turn adding weight and call
ing for more power to maintain speed. 

Seasoned by years of operation in trans
port, private, and trainer planes, the Wright 

T O N N A GE 0 F T H E A I R 

... ...... 

Whirlwind was the logical choice for the 
Army's medium tanks and gun carriers. This 
engine, weighjng but a scant 1% of the M -4 
tank's 30 tons, packs 400 HP plus in its 45" 
diameter. 

Enlisted in our armored d ivisions, the 
Whirlwind was assigned to combat duty with 
virtually all medium tanks and heavy gun 
carriers to reach the fighting fronts. In no 
sense a competitor to the air tonnage hauling 
Cyclone, the Whirlwind has nonetheless Jived 
up to the Wright tradition for light, com
pact power, adaptable to many purposes. 

. ... .....,...~ .. 
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Landing Planes Safely 

The giant nose-wheel unit of the lockheed Constel
lation, shown here being tested, has double wheels 
dished in to prevent wobble in landings. It has 
two-wheel brakes and is steerable from the cockpit 

• • • ~ . . -- 4l ... . • • 

(Continued ['r om page 80) 

split-axle landing gear, doing away with the 
spreader bar, which had long been a hazard 
on rough fields and in tall grass. 

Also in 1920 there appeared the first real
ly retractable landing gear. A Martin de
sign, this was fitted to the Dayton-Wright 
Gordon Bennett racer for the Army Air 
Corps. By means of a nut working on a 
threaded shaft, and a bicycle chain, the pi
lot cranked the wheels up and down by 
hand. This ship was the forerunner of such 
planes as the Grumman FF-1, delivered in 
1931, the first military aircraft equipped 
with retracting gear. 

Boeing pioneered in hydraulic landing 
gear for big stuff in 1930, fitting it to one 
of their Monomail models. To test its effi
ciency, they raced it against another Mono
mail, which had fixed gear with the best 
"pants" then available. The Monomail with 
gear retracted left the sister ship far be
hind, with a speed difference of 15 miles an 
hour. Retracting gear for big aircraft was 
here to stay. 

Modern retracting gear is all basically 
the same, although the means and manner 
of operation vary. Some fighter planes, 
such as the Spitfire and the Messerschmitt 
109F, retract the wheels outwardly toward 
the wing tips. The Focke-Wulf 190A and 
the Zero fold theirs inwardly, as do several 
American planes. Certain other American 
ships, including the Grumman Hellcat and 
the Curtiss P-40, fold their "legs" straight 
back while the wheels themselves rotate 

their drawbacks. They usually weighed so 90 degrees to lie flat in the underside of the 
much that the horsepower required to lift wings. It's all a matter of the best method 
them was often more than that originally for the particular type of ship. 
required to overcome the drag of the gear In the big bombers, it has been found 
without them. most convenient to retract the gear into 

Modern design, with the help of light the rear of the engine nacelles. In some 
metals, has produced some really satisfac- cases, the wheels are only partly enclosed~ 
tory "pants" for certain types of aircraft in while in others they are entirely buried 
which retracting gear is impractical. within the ship. Some of the newest big 

In 1917, the name of Capt. James V. Mar- ships include flaps that cover the fuselage 
tin first became prominent in connection openings where the wheels lie when retract
with landing gear, when he developed a ed, even when the wheels are down. Sealing 
unique semiretracting gear for his little the jagged openings has in some cases re
KJII Scout biplane, built at Elyria, Ohio. duced the take-off run as much as 15 per
This rigid-strut gear had wheels with flat cent and boosted the initial climb greatly. 
springs for spokes, which acted as shock These flaps also serve to protect the interior 
absorbers. By means of a crank, the land- of the wheel wells from dirt, mud, and rain. 
ing gear could be fully extended or almost The pilot, of course, must know the exact 
completely retracted into wells along the position of his gear at all times. To provide 
side of the fuselage. for this, designers have worked out various 

The following year, Captain Martin devices for the instrument board. Some 
brought out another innovation. On an old visual indicators have a small plane on the 
De Havilland biplane he worked out the first dial, whose wheels exactly follow the posi

(Continued on page 201,) 
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Planes-trains-trucks-con
tractor's machinery-farm im
plements ••• with little new 
equipment available for the 
home fronts, old equipment 
simply must continue to carry 
on. Under the strain of long, 
hard use, more and more re
pairs are needed. And files 
are some of the most useful 
repair tools. 

For files to do their best 
work and last as long as pos
sible, ( 1) use files of highest 
quality and ( 2) use The ri~ht 
file lor the job. Nicholson 
Files will assure you the first 
-and here's a book that will 
help you with the second: 

FREE- Nicholson File Cataloc 
It will help any repairman or me
chanic select the assortment of file 
kinds, cuts aod sizes best suited to 
his particular needs. SEND FOR IT; 
keep it handy; take it with you when 
you fo to tell your hardware or mlll
supp y dealer what files you want. 

NICHOLSON FILE CO. 

''· 
19 Acorn St., 

Providence 1, R. 1., 
U. S. A. 

(A lao Canadian Plant, 
Port llopo, Ont.) 

NICHOLSON 
F I L Es FOR EVERY 

PURPOSE 
CJ~Ot.~ 

.... ~o-t. 
~ U.S. A. 
MAOl IN U.S.A. 

Landing Planes Safely 
(Continued ['rom page 203) 

tions assumed by the wheels of the actual 
craft; a light flashes on when the wheels 
are down and locked in landing position. 

AuOible warning systems use a horn, con
nected with the throttle, which blasts in the 
pilot's ear if he closes the throttle coming 
in for a landing with his wheels still up. 

Getting the wheels up and down safely 
is but one side of the problem; there are 
still many details to confront the gear de
signer. For example, he must consider pro
peller ground clearance when the gear is 
fully compressed under top impact loads. 
There must be at least nine inches clearance 

' for the whirling blades at all times, regard
less of the landing or runway surface. 

Modern Aerol-type shock absorbers seem 
to be the perfect solution for all problems 
encountered to date. This unit consists of 
a combination air-oil, shock-absorbing strut, 
which forms the main leg of the gear itself. 
One portion of the leg telescopes within the 
other to form a piston which forces air and 
oil into a chamber within the leg. The com
pression qualities of these two substances 
absorb the shock and, with the aid of link
age devices and valves, control the rebound 
of the gear to assure smooth, safe landings. 

. Problems met in designing landing gear 
for helicopters and autogiros include the 
consideration of vertical as well as oblique 
impact loads. Designers of ski landing gear 
have their own particular problems. 

The landing gear of seaplanes (not flying 
boats) is usually one of two types. One 
consists of a center float under the fuselage, 
augmented by small floats on the wing tips 
for rough-water landings. In the other, 
there are two floats under the fuselage and 
no wing floats. The latter type is seldom 
used on military combat craft but has been 
successful on planes ranging from small 
private craft to ships the size of the Doug
las DC-3 airliner. 

What the future holds in the way of new 
landing-gear types is problematical; but 
with rocket planes and superhigh-speed, jet
propelled aircraft in prospect, it may be 
that the problems of the gear designers 
have just begun. 

Correction 

OWING to the misplacing of a photo 
credit on page 121 of our April issue, the 
impression was given that Demerol, the new 
synthetic analgesic, is a product of Parke, 
Davis, and Company. Demerol is made by 
the Winthrop Chemical Company. 
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Chr yalu Senrchlhrht ReJleetora and 
Bofors srnns are ueed together on 
oar bnttleshipe for olght lla htioa. 

((NELLY GET S ANOTHER ONE!. •. She's a Bofors gun ... 

and she's filling the sky with tons of steel ... with flak so 

thick those J aps could walk on it. Suddenly a flaming torch 

falls through the night ... another J ap for Nelly !" 

•tNelly" was a tough gun to make ••• she used to require so much 

handwork that only a few could be produced in a year. Today, certain of her precision parts 

are finished by a revolutionary process called Superfinish • • • the same process that gives 

Chrysler engines the smoothest moving parts in history. Thanks to Superfinish and to 

the employment of other automotive methods, the production of parts for Bofors guns has 

been speeded incredibly since Pearl Harbor. 

WAR PRODUCTS OF CHRYSLER DIVISION 

Industrial Engines• Marice Engines • Marine Tractors • Navy Pon
toona • Harbor Tlla'a • Anti-Aircraft Cannon Parte • Taok Engine 
Assemblies • Tank Parts • Airplane Wine Panels • Fire-Fic htlng 
Equipment • Air Raid Sirena • Can Bona • Searchlhrh t Reflectors. 

CHRYSLER 

THE IIATION ·WIDE CHRYSLER DEALER ORGANIZATION OFFERS OWNERS SERVICE FACILITIES TO MEET THEIR TRANSPORTATION NEEDS 
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BACK THS ATTACK- BUY WAR BONDS. Defoe workers take more than 10% of their pay In War Donds 

The Toughest Man • 1n 

T HE "hard-to-please" attitude of the Defoe 
shipbuilder is not a war measure. It's a 

life-long Defoe tradition. Harry J. Defoe
who founded the yard nearly forty years ago 
-and his crew are old hands at building 
sea-going vessels. They know that even peace
time ships that go down to sea must be built 
to withstand battering that no land-bound 

• structure rece1ves. 
Today this experience is paying extra divi
dends to the Navy in the form of sound con
struction, added protection for crews, and 
lower manufacturing costs. The fleet built for 

the World to Please 
the Navy in the Defoe yards since Pearl 
Harbor numbers more than 65 fighting ships. 
And now a squadron of LCI (L) Landing 
Barges is taking form on the production line. 
These ocean-going invasion vessels are the 
spearhead of America's growing offensive. In 
making them, we pledge your sons all our 
skill and e.xperience, all the Defoe tradition 
of safe, sound, deep-sea shipbuilding . 

When Peace returns, Defoe's advanced manu
facturing technique and skilled craftsmanship 
will provide quality products of greater value 
and lower cost for all Americans to enjoy. 

DEFOE SHIPBUILDING COMPANY, BAY CITY, MICHIGAN 
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REflECTOR lAMP 

URN 

REflE C TIN G M I RROR 

1FREE! For 16-page booklet describing r• o n:l uance 
nspection Methods With Light" , write General Elec
ric,Division 166-PSE,Nela Park, Cleveland 12, Ohio. 

IUY AN EXTRA WAR IOND THIS WEEKI 

• 

IDE 
TWO THINGS A GUNNER doesn't want 
to happen: (1) A dud shell. (2) a premature 
explosion. A big help in avoiding both is 
inspection of each shell to make sure it isn't 
pitted, greasy, or dirty inside. A slow job ••• 
u ntil General Electric engineers helped work 
ou t this gadget that ••turus shells mside out." 
As the girl spins the shell on rollers, a G-E 
reflector lamp, with a zmrror arrangement that 
works something like a dentist's mirror, shows 
her every btt of the mside .* 

THIS IS JUST ONE INSTANCE where G-E has 
had the lamps and the know-h ow acquired in 
peacetime, to solve war problems quickly. And 
speaking of inspections, thi s giant ccelectric. 
eye" which tests light output is just one of 480 
tests and inspections used to make your G-E 
lamps ••stay brighter longer." Wizen you need 
bulbs, get the right size for t!te j ob .•• and make 
sure they're marked G-E! 

~.; .... -...., ... ~ 
i G.•£ MAtDA 

lAMps 

f .. t.R.._L 
E( TR I ( 

;;;: 

Hear the General Electric radio programs: "The G-E All-Girl Orcltesfra," Su11do'J 10 p.m. E WT, NBC: 
"T!te Wo1·ld Toda-y" news wer'J weekda-y, 6:45p. m. E W1: CBS. 
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PARATROOPS 

WHERE DEPENDABILITY REALLY MEANS SOMETHING 

•• AMPION SPARK PLUGS 
AHE ON :ACTIVE !JUTY I 

Maximum performance and dependa
bility are the two qualities that are 
absolutely essential in spark plugs 
for our armed forces. Champion 
Spark Plugs have certain exclusive 
and patented features which insure 
these qualities and are being used by 
our armed forces, on land, water and 
in the air. The traditional dependa
bility of Champions under the most 
adverse operating conditions is thus 
being emphasized as never before. 
You, too, can depend on Champions 

for better performance in 
• every engtne. 

LET'S ALL BACK THE ATTACK-BUY WAR BONOS 

Green Light for the Air Age 
(Continued f rom page 122) 

Recently, at one field alone, in one hour 
there landed over 75 planes. This is heavy 
traffic; when it is added that this was not 
local traffic about a metropolitan airport, 
but transoceanic traffic from America arriv
ing at a field in Scotland, it becomes star
tlingly prophetic. If this is an indication of 
postwar transoceanic air traffic, what will 
be the congestion about continental ports 
that will handle not only air-line traffi~ but 
hundreds of private aircraft as well? 

This is the problem that must be solved
and solved in time to permit the antici
pated growth of aviation. Its solution lies in 
the development not only of adequate land
ing and ground handling facilities for the 
aircraft-a problem in itself- but also of 
the means of visualizing and controlling 
the traffic pattern to get these aircraft into 
the ports. 

Even the private pilot will have better 
radio equipment, linked through frequent 
monitor listening stations to weather sta
tions from which he can obtain instant 
weather reports and other data vital to safe 
operation. 

Long-distance air traffic which is not yet 
a part of any airport pattern will be held to 
its courses by a system of "fix" stations and 
beams, possibly automatically keeping the 
plane on course by their signals, entirely de
void of human assistance. These beams will 
be held true in direction and volume by 
monitor devices. 

While most of the devices described above 
are purely speculative, they offer interesting 
possibilities and would, if developed, help 
solve the problem of postwar air traffic con
trol vital to the realization of an Air Age. 
-C. B. COLBY, 

Thread 

Actual Size V·Piu& 
Grams 

Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions. 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
electrodes for easy starting. One-piece construction. 

CHAMPION 
SPARK PLUG COMPANY • TOLEDO. OHIO 
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Other styles •s.so 
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T H E WINGATE 

our shoe ration coupon becomes a pass
port to satisfaction when you spend it on 
W. L. Douglas Shoes. 
Made with unhurried care and styled for 
sound good looks, W. L. Douglas Shoes 
are, truly ... Craftsmanship at Its Best! 

W. L. 

W. L. DOUGLAS SHOE CO., BROCKTON 15, MASS .• 

Stores in Principa l Cities G ood D ealers Everywhere 

America's Best-Known Shoes 

BUY ANOTHER WAR BOND 

. ---
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PRECISION PAYS OFF IN PERFORMANCE 

More than 5o,ooo Allison liquid-cooled aircraft engines 

have gone to the U nited Nations fighting forces. 

* Into each of these engines have gone the 

precision and skill amassed by Allison 

and G eneral Motors during the 

past quarter of a 

century. * T herein 

lies the secret of the 

power of Allison en

gines and their reliable 

performance in every 

major engagement 

of our Army Air 

Forces. 

POWERED BY 
A LLISON: 
P-;8-Lighh1ing 

P-39-Airacobra 
P-4o- TVarhawk 
A-;6 and P-51-Musl4ng 

LIQUID-COOLED AIRCRAFT ENGINES 

GM 
GENERAl 

D I V I S I 0 N 0 F MOTORS 

£yery Sunday Afternoon 
GENERAL MOTORS SYMPHONY OF THE AIR-NBC Nttwork. 
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Car drive like a tank? Time for 
MARF AK chassis lubrication -
Texaco's tough, long-wearing 
lubricant that silences, softens 
and soothes the crankiest chassis. 
MARFAK is applied by chart, 
never by chance. Every lubrica
tion point is indicated -from 
control arms to rear shackles. 
Your car gets a careful check-up, 
too - every point of wear, every 
point of adjustment. Ask your 
Texaco Dealer to give your car 
that "MARF AK feeling" - to-
morrow! 

•, 
• 

• 

• 

-
• 

l 
• 

• • 

• 

• 

TUNE IN: FRED ALLEN every Sunday ~ight. See your local newspaper for time and station . 
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HORIZONTAL CHISELING 

When cutting horizontally, across the grain, 
press the forefinger and thumb together on the 
chisel to act as a brake. To avoid splintering 
the corners, cut halfway from each edge to
ward the center. Remove the center stock last 
(see small sketches above). 

To cut with the grain, the chisel is held 
slightly turned to one side to get a shearing 
action, and pushed aw~y from the worker. For 
a roughing cut hold the bevel down, for a par
ing cut keep the bevel up. 

Dozens of Proven Methods are 
Covered in the Stanley ·rool Guide 
More than 200 illustrations, with practical 

instrudions covering the use of boring tools, 
doweling jig, spoke shaves, scrapers, planes, 
marking gauge, chisels, and other commonly
used hand tools are included in this one 

• 
book. Send for your copy 

today, 25c postpaid. 

STANLEY TOOLS 
254 Elm St., New Britain, Conn. 

Enclosed find 2Sc: Please send me the Stanley Tool 
Guide, postpaid. (In Canada: Send coin or stamps to 
Stanley Tool Co. of Canada, R oxton Pond, Quebec.) 

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

Address ................... .. ... .. ....... .. ................. .... ............. ....... .... . 

City .. ... .. ... ... .. ... .. .. ...... ... .... .... .. ......... .... .. State ......... .. . ... .. ... . . 

Thunderbolt Ace 
( Continued f rom page 56-H) 

You ba ve to aim ahead of him, allowing 
time for your stream of water to arrive at 
a certain point at the same instant he gets 
tbe_re. 

Ks the boy runs to the left, you swing 
your n ozzle ahead of him. Each drop of 
water goes out from the nozzle, in a trajec
tory curved downward by the force of grav-

' ity. But as the nozzle swings left, the 
stream of water describes another curve
toward the right-a curve in the stream 
though not in the course of the individual 
dropff. Mahurin thinks of these two curves 
when be pushes the button on 'his guns. 

Deflection shooting (with gun platform 
and target moving up to 400 m.p.h.) is a 
new art, of which the British are teaching 
our men much. The equipment is relatively 
recent. Why, only when Phil Cochran was 
learning to shoot, our American fighter 
boys used to file notches on their own primi
tive gun sights, to get them to their liking. 
Today's standard deflection sight is an opti
cal instrument; the pilot looks into a glass 
screen on which a reticule is thrown in a 
pattern of light with a dot in the center. 

The central dot is the aircraft's line of 
sight. The circle is gauged for a certain 
range. That is, an aircraft with 100-foot 
wing span will perhaps just fill the diameter 
of the circle at 300 yards. When the hori
zonta l lines are adjusted, leaving one third 
of the diameter blank, that would just take 
the measure of an FW's span at 300. You 
set them for the aircraft you are gunning 
for. 

But unless the pursuer is close and direct
ly on the enemy's tail in straight flight, his 
target will seldom be within the circle . 
Rather, it will appear out along the hori
zontal, a t 1, 1 %, or 2 or more radii from 

' the center, in accordance with various for
mulas the gunner bas memorized, modified 
by his instantaneous judgment. 

The British have found that in this judg
ment, range and speed are of much less im
portance than the gunner's estimate of the 
target's "angle off" the line of sight. Expe
rience is the only basic guide in this, and to 
preserve experience from the split seconds 
of combat, a motion-picture camera is set 
in the leading edge of each fighter craft. 
This camera works while the guns are 
shooting and takes 64 frames a second. 
With a wide-angle lens, it gets the target 
even on a wide deflection shot. 

Mahurin studied these combat pictures a 
'lot, seeing-in slow motion which stm seems 

( Con tinued on page 216) 
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Add Cosite to crankcase and run through cor· 

b ure tor according to instructions, then drive 
your cor 100 miles or for 60 days, whichever 

is first. If not convinced tha t Cosite gives you 
b e tter and smoother performance, you get 

double your money b ock by filling out guor· 

ontee certificate and moiling it to The Cosite 
Corpora tion, Ha stings, Michigan. Ma ximum 

refund is $1.30 per pint, twice the notionally 
advertised price of Cosite. 

IT ' S A PRIVILEGE 

.. 1 

J 7 5 

• . . 

·- ""' ....... .... •C:. ·~ ~--~ . . 

~.You can't get by with today's gas
oline if your motor is dirty, gummy, 
and full of sludge. Clean it out, and 
keep it clean, with CASITE. 

BETTER and SMOOTHER PERFORMANCE 
or DOUBLE-YOUR-MONEY-BACK 

It's as simple as that. Either your 
motor runs better and smoother with 
Casite, or you get back twice what 
you paid. 

Millions bought and proved Casite 
last year under this ht·oad guarantee 
-and solved the problem of dirty, 
sputtering, sluggish motors. 

Profit from their experience. Start 
using Casite today. It costs only 65¢ 
a pint ••• is sold by garages, car deal· 
ers and service stations everywhere. 

THE CASITE CORPORATION 

HASTINGS, MICHIGAN 

•• 
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TRAIL BLAZERS 
for 

TOMORROW'S SPORTSMEN 
AMERICAN pioneers blazed the trails to 
straight shooting and the hardy outdoor 
life that makes strong men. 

Like the pioneer, Stevens has blazed new 
trails in the production of sporting rifles 
and shotguns. In the years immediately · 
preceding the war .•. Stevens introduced 
three firsts to give the shooter sporting 
arms better suited to his needs. 

First to perfect a light, moderately priced 
automatic .22 rifle. It opened up the fasci· 
nating new sport of speed shooting at 
small running game. 

First to introduce an over-and-under guo, 
combining .22 rifle and .410 shotgun bar· 
refs. It's a general purpose arm, equally 

s v 
~ples of ar exa~ t 'fwo pre-w . developroen . 

, pioneeung 
Stevens 

suitable for vermin elimination or for hunt
ing small game, winged or four-footed. 

First to adapt Tenite for gun stocks. This 
durable, plastic material makes possible 
handsome, attractively checkered stocks, 
even in the most moderately priced arms. 

* * * When the war has been won and the Gov· 
ernment authorizes civilian arms produc· 
tion, Stevens again will take to the pioneer 
trail and build accurate rifles and dependa· 
ble shotguns, ideally suited to the shooter's 
requirements. 

J. Stevens Arms Company 
Division of Savage Arms Corporation 

Chicopee Falls, _Mass. 

NS 

Automatic .~ JUfte. 

8
'1 - Tbree-in-olne .,., before the W' ar. 

NO• . ., popu arz _, 
f a st gro-wmg t 
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Maulve Convair test chamber capable of simula ting altitudes up to 80,000 feet, t emperatures 
as low as 100° below zero for the study of materials and equipment under fligh t conditions. 

Their Job: Destroying Liberators 

T HERE ARE people in San Diego who ma ke 
jobs of destroying Libera t ors . 

• 

They spend hundreds of thousands of dollars on 
i elibera t e d estruction t o make the Liberator the 
;a fest plane in combat-for the crew ... t he dead
.iest for the enemy. 

These people a re m embers of the Consolidated 
Vultee Aircraft Corpora tion Engineering T est 
l.abora t ory, really a whole series of labora t ories. 
~s the Chief T est Engineer explains, " W e r uin 
;>erfectly good equipment to find out what it will 
~ake. In that way we are able t o work out m any o f 

t he 'bugs' in an a ir plane long before it is flown." 
In t he laborat ories, a lt itudes of 80,000 feet can 

be simula t ed ; temperatures of 100" below zero 
can be produced. Every structura l pa rt a nd every 
item of equipment that goes into the mighty 
Liberator undergoes gruelling tests much more 
punishing than the actua l t est of com bat. 

F or , in t he Chief's words, " One t est is worth a 
t housand expert opinions." 

And t he t housands of test s run on t he Liber -. 
ator frequently ha ve direct bearing on the warm-
ing message, " All of our aircraft retu rned." 

LIBERATOR • • • 
CORONADO • . . 

4-engine bomber 
patrol bomber 

CATALINA • • • • patrol bomber 
. transport 
RELIANT • 

VALIANT • • • basic trainer 
VENGEANCE • • dive bomber 

• navigational trainer SENTINEl • • • • • • 

LIBERATOR EXPRESS 
"Flying Jeep" • • 
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e, ery pipe produced from jtcnuiue imported 
J\·l cditt:'rnnean br iar of pre-war quality. and 
shaned by the skiJied hruldio of muter oraft~men 
robe "A thing of beauty nnd a (bntokiug ) jo y 
lorevli!r·· . Sterling Silver band; sc.Jid rubber 
bit. Every pipe numhert'd, and registered by 
LH S, as your guarantee of pipe perfect ion. 

Smooth and 
Antique 
Finish. 

Many hand
some models , 

•• , in a Pipe" 

STERN CREST 
The custom c:rarttnuen of LHS select the , ery 
cholce•tt ~rai nt<> (or these pat ru:ian pipes. They 
finie~h them by an e"clusive procu& that brings 
out the full beauty of the briar,-oircle them 
with a bt&nd of '"lid golcl. $7 SO 
Truly, "Pufec:tioo-ln a Pipe" • 

L I H STERN, Inc., Stern Bldg., Brooklyn, N.Y. 

Molter; o' the lomo11' 

• 

,.ftX$3.50 s.,.,. .. ,.,.u $1.58 

f 
I 
I 
I 

Thunderbolt Ace 
{ Continued f rom pag6 212) 

very fast- what other pilots saw. He 
showed them to new pilots, elaborating on 
the fine points. 

Even more important, from the precision 
standpoint, is the analysis given every coni
bat film at Fighter Command, from which 
the fighter learns whether he is credited 
with a kill or how badly he missed his target. 

Projected frame by frame, the film is 
stopped at a suitable point. In the project
ed light is placed a scale model of the tar
get aircraft, mounted on a ball and socket. 
This model is manipulated until its shadow 
is precisely similar to the profile in the pho
tograph. Since the line of sight is a known 
quantity, a scale on the model's base shows 
the "angle off." Calculations then indicate 
whether and where there was a hit. Most 
shooting misses, going to the rear of the 
target- not enough deflection. 

For figuring angles, Mahurin had a lot of 
help during the latter part of 1943 from a 
new training device developed by Lt. Ernest 
D. Beatie, of Albany, Ga., a fighter pilot in 
the Eighth Air Force. Still something of a 
homemade contraption, this deflection train
er is set out behind the parachute racks. 
It is simply a standard sight mounted on a 
table, with stick and rudder controls. It is 
trained on a scale-model aircraft, mounted 
on ball and socket so that it may be set at 
any angle. When the trainee has taken aim, 
an assistant affixes a measured rod to the 
nose of the aircraft. A knob on the rod 
shows where the aim should be. Bud worked 
at this by the hour. 

A fighter pilot in this war is a gladiator, 
a knight champion, a hot shot, an eager 
beaver, and a lot more. Especially, if he's 
really good, he's a precisionist- the serious 
practitioner of a highly complex, exacting 
game of skill. 

Certainly, if he is not a good deflection 
shooter, he will never do the hat trick. 

IV 

The hat trick is an RAF term for the un
usual feat of shooting down three enemy 
aircraft in one sortie. Mahurin was the 
first American in England to do it twice. 

Mahurin doesn't think too highly of the 
times he got three in a day. They were 
"sitters," he says. All six were ME-llO's, 
two-engined ships, not so maneuverable as 
a 109. 

But these occasions were of sharp inter
est in the fighting over Europe. After the 

( Continu,ed on page 21!0) 
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res verea 
with 

atteries 

• 
"You're violating the &laelcout, Sergeant. 11 

A THOUGHT to keep in mind, next time 
your dealer is out of "Eveready" flashlight 
batteries: Nearly all we can make right now 
are being put to good use by either the armed 
forces or essential war industries. 

You, ptraonally, can save a soldier's life by giving a pint of 
blood to the Rd. Crou. They maintain Blood Dmwr Cen
tera in 35 citiea. CaU for an appointment now! 

FRUH UniRIIS LAST 
LONGIR ••• Look for 
the date lrne • 

Tht 100rd "Ewreadv'' i.t a regi.ttered trade-mark ot National Carbon CompanJI, Inc. 

MAY, 19.a 8uy War Savings 8onds and Stamps regularly. 

• 

217 



- .--

• 

The only troublewith this idea is that it won't Ct 
work! It burns up "A" coupons fast; and further '1-· 
discharges the bat- ~ 

tery because an idl
ing motor usually 
draws a net dis
charge of from 2 to 
5 amps . 

• • . THE WISE WAY IS 
I 
• 

Restricted driving is hard on batteries. Rationed 
mileage keeps them from getting the normal 
recharge from the generator, making certain 
precautions necessary if starting trouble is to 
be avoided. 

An experienced Exide Dealer 
knows how to keep batteries in 
top shape. See him for a check-up 
every two weeks. In many cases, 
periodic recharges may be just the 
right medicine for your battery, 
and with them, an Exide Dealer 
can put off the day when you'll 
need a new battery. When you 
must buy, get a dependable, long
lasting Exide. Buy to Last-Save 
to Win . 
THE ELECTRIC STORAGE BATTERY CO. 

Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 

J D on't buy a?Jyth. 
do lVichouc. rng You can 

2 When You MUST 
on dependable buy, insisr 
mercllaadise. ' loag-lascing 

J Take care of the . 
have. M ake .L chtngs You 

Th 
· UJem lase 

es · ~ Conservario 
macen alsfor\Va . a rules save 
curb ioliarion r P~oduccioa, help 
money co iav;sr ~;,evJou more 

ar Bonds. 

EXIDES ARE USED IN MORE THAN 100 

APPLICATIONS BY OUR ARMED FORCES 
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TRAIL BLAZERS 

Just off the highways of our nation, there are a 
million litde tempting side roads that wind their 
way right into the heart of this great country of 
ours ... modern "Indian Trails," teasing you to see 
what's at the other end. On an Indian you can 
"blaze" these trails easily, safely and comfortably. 

One of the biggest thrills of "trail blazing" on an 
Indian is the feeling that you and your motorcycle 
are "one." Indians are alive with power. They give 
you a feeling of confidence and safety .. . respond 
easily to your slightest touch . .. and ride so 
smoothly you'll find it a pleasure to reel off the 

MOTORC. YCLES 

.. 

. 
miles. Make your plans now so that when this war 
is over, you can enjoy motorcycling at its finest, 
in the saddle of an Indian. 

INDIANS ON THE WARPATH 
Right now, all new Indian Motorcycles go straight 
to war, and what a fighting record they're turning 
in! But new, improved, postwar Indians are al
ready being blueprinted. They're the motorcycles 
to wait for! 

BUY WAR BONDS NOW 
TO BUY AN INDIAN LATER 

Indian Motocycle Company 
Springfield, Massachusetts -------· -···········----------------------Please send at once, a thrilling, action

p acked FREE copy of Indian News. 

1'14t11,J~ •• ••••• • • ••••••• •• •••••• ••••• •• ••.••.• . •• • •• •••• •••••••• 

Address ....................... - ................. ... ........ . 
PS-:5 

C ii'J'. ··········-················· •.••• . State ............... . 

• 

• 
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Coach and bus operators know that 

ne~ AC Spark Plugs mean better 

engine performance and gasoline econ

omy. They also know that regular 

cleaning and adjusting make those spark 

plugs perform better, longer. When 

plugs must be replaced, you, too, 

can be assured of. utmost reliability 

by specifying AC Spark Plugs. 

' • 

CLEAN SPARK 
PLUGS SAVE UP 
TO ONE GALLON 
OF GAS IN TEN 

BUY WAR BONDS - BRING VICTORY QUICKER 

Thunderbolt Ace 
. 

( Continued from page 216) 

Americans had introduced their belly tanks, 
the Germans changed tactics and started 
using rockets against the Forts. First they 
equipped single-engine ships with rockets, 
then all their fighters. 

The Thunderbolts' next good hunting 
came in the October 4 raid on Frankfurt, 
when a swarm of 110'8 with rockets at
tack~d the bombers. Bud's squadron fell 
upon them and got 13, of which he took 
three. 

But it was on November 26, the raid on 
Bremen, that the really big kill came. Bud 
was on the first bounce and when he got 
down to bomber level, he found the sky 
filled with clumsy, rocket-bearing 110's. 

"For cripe's sake, come down !" he cried 
on the RT. 

Lt. Col. David C. Schilling, of Detroit, was 
commanding the group that day. He could 
see the 110's down below like a school of 
fish. He also had a clear view of the upper 
altitudes, which were free of enemy fight
ers. He made a bold decision. This was the 
time to break the rules. Schilling took the 
whole group down. 

They had a Roman holiday. The three 
squadrons returned with a claim of 26 enemy 
planes destroyed. Fighter Command even
tually credited them with 22 destr oyed, four 
probables, nine damaged. That day Bud 
a lso broke the rules. Separated from his 
wing man, he didn't make for safety, but 
stuck his n eck out, went around free-la nc
ing on his own. He shot down his second 
three. 

More memorable to Bud were such times 
as the two combats he had on November 3, 
the raid on W ilhelmsha ven. T his was an
other time that Whisky flew his wing. 

On the way to meet the bombers, Ma
hurin saw some 109's coming in on t he tails 
of four P-38's. He bounced, taking his whole 
flight with him. L t. Wayne J . O'Connor led 
the second element. 

Mahurin hit a 109, closed in, then circled 
to make another pass. As he came back , 
Butch O'Connor was on the J erry's tail and 
hitting him. But the 109 still staggered. 
Bud closed in a second time and made the 
k ill. 

When the results of this action were as
sessed by Fighter Command, the final de
cision was to credit the squadron with one 
plane destroyed and Mahurin and O'Conn or 
each with one kill. 

Bud and Whisky now found themselves 
flying alone. Suddenly they came upon a 

( Continued on page 230) 
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I'INGER•TIP CONTROL I'OR SPEED FASTER THAN SOUND 
When an Army Air Forces officer power· 
dived the Lockheed P-38 faster than the speed 
of sound (780 m.p.h.), he proved that the 
plane was appropriately named uLighl1ziu~'· 

Now Lockheed engineers have given "finger
tip control" to its fantastic speed by installing 
aileron boosters actuated by the revolutionary 
Hycon "Stratopower" hydraulic pump. The 
application of these boosters, made practical 
for the first time, turns the P-38 into a dog
fighter which Ollt-mane/11/ers ma11y single-m gi11ed 
ships! And the faster response of all control 
surfaces makes it a deadly fighter-even in the 
thin air eight miles up. 

To help bring victory in 1944, we are in· 
creasing our output to the limit, and every 
Hycon "Stratopower, pump is reserved for 
ou.r fighting planes. 

LET'S AlL BACK THE ATTACK- BUY MORE WAR BONDS 

at-~ ~emt-fo ~ 
Because of irs compactness and phenomenally h1gh 
pressure, furnishtng tJariable vol11me tp to 3000 
pom1ds per sq11are inch, the H ycon "Stracopower·· 
pump will do a great many hydraulic JObs bmer 

Today there are available other H ycon pumps 
and valves in the 3000 pound range for commercial 
applications to control or actuate machine tools, 
g iant presses, dump truck lifts, materials-handling 
mechanisms and remote control circuits. They will 
operate brakes, clutches and steering devices of 
heavy vehicles; test h igh-pressure apparatus, and 
solve a wide variety of other hyd raulic problems. 
Write for full information. 

0 * * * 
ACGISTEHO T .. O£ IIARK 

M.anufocturerl only &y The Hew Yorlc Air Brolce Compony 

THE N'E....,. YORK .a.•R BRAKE COMPANY 

------------------~~2/wu~-------------------
42 0 LEXINGTON AVENUE, NEW YORK 17, N . Y. 
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"What would the Ar-my do with-out the En-gi-neers?" pops the $64 question in "Song of 
the Engineers". A hard one to answer! Wherever the Army advances, in tropic jungle or 
Arctic outpost, the Engineers are out in front preparing the way . . . building air fields . , . 
throwing bridges across broad rivers .. • constructing highways over formidable mountains 
... resourcefully transforming "impossible" assignmentS iP,to routine tasks. 
Speed is a vital factor with the Engineers, and outboard motors have proved highly useful 
in ferrying and bridging operations. The Evinrude above, fresh from itS packing case, will 
soon know what it is to "get the works" from ·the hard-working Engineers. 

1 Mo .. ted 011 tfie aterft of a standard Engineers' ponton, (the 
Army term is ponton, not "pontoon"), this Evincude makes 

fast work of transporting bridge material. It takes stamina as 
well as power to deliver the goods in this kind of service! 

3 Ready to go with another ltnd. Such service is not as 
_ spectacular as that performed by the great Evincudes that 
drive th~ Engineers' speedy Storm Boats, but it's as im~o:tant 
- and 1t may have to be performed under battle condittons! 

2 Ferries b•llt quickly - here's how the Engineers do it! 
Several pontoos are decked together with standard bridge 

material and, with motors mounted, the ferry is ready!. Here 
3 Evin.rudes do a " triple screw" job .pushing a truck up stream. 

M oro 
ll s 

• 

4 After Victory there will be thrilling new Evinrudes for 
all to enjoy! Today it is our job to deliver to our fighting 

forces the finest motors that all our skill and long experience 
can build! EVINRUDE MOTORS, Milwaukee, Wisconsin 

EVERY DOLLAR YOU INVEST HELPS SPEED VICTORY • • • BUY MORE WAR BONDS 

POPULAR SCI ENCE 
• 
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WARFARE TODAY is more scientific-trans-

portation more efficient, communication 

faster, materials more powerful. 

There's been a definite improvement in 

tapered roller hearings, too. Transportation, 

agricultural, and industrial equipment all 

demanded a better hearing-a hearing with 

• • • • 
• • 

ere's een 
a 

• I 

more rollers. Tyson developed that hearing 

-added thirty percent more rollers around 

the raceway. 

Today, Tyson users get far greater load

capacity •.. more strength and rigidity ••• 

in many cases, doubled hearing life. The 

big name in hearings today is . . • TV S 0 N ! 

TYSON BEARING CORPORATION , MASSILLON, OHIO 

* BUY M 0 R E WAR B 0 N D 5 * 
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Ingenious New 

Technical Methods 
Presented in the hope that they will 
prove interesting and useful to you. 

Center Scope Brings Optical Precision 

to Machine Shop Operations 
The Center Scope is an optical centering and locating 

'ool that can be easily and quickly used on any machine 
to center work reference lines to a spindle axis. It per
mits accuracy to a degree never before obtainable, as the 
optical beam or line of sight is absolutely inflexible and 
cannot be distorted. 

The Center Scope' s easy accuracy eliminates many 
human errors, as the operator can see just what the cut
ting tool will do before it is actually fed into the work. 
It increases production, improves efficiency and prevents 
spoilage. There is no pressure on the work piece nor is 
it subject to wear or changes in temperature-for the 
Center Scope never touches the layout. 

The Center Scope enables the operator to easily and 
quickly locate edges to a spindle axis, set-up faster and 
compensate for run-out. It saves vital hours in checking, 
inspecting and measuring when mechanical methods and 
tools are impossible to use. Its 4 5 x magnification allows 
operator to see ".001" and requires no technical knowl
edge or training to operate. 

While there is nothing particularly new or ingenious 
about Wrigley 's Spearmint gum, it is proving useful to 
millions of people in many new ways. Workers in war 
plants everywhere have found it helps keep them alert 
and relieves nervous tension and dry mouth while they 
are on the job. 

224 

You. can get complete i7tformationfrom the Center Scope lmtmment 
Company. 351 Sortth LaBrea Avenm, Los A11geles, Califomia, or 
Kearmq & Trecker Products Corporatio11, Milu·aukee, lf'?'isconsin. 

Buy War Savings Bonds and Stamps Regularly. 
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+ + 

ON A VERTICAL MILL-locating and 
centering height gauge or size block 
layouts. Permits jig borer accuracy 
on more machines. 

+ 
-+-

ON A HORIZONTAL MILL-the abil
ity to center a layout, edge block or 
rotary table plug while spindle is 
running. Permits quick and easy set
up for high precision work. 

Y-112 
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All thiS and "'or• I: 
otll aecent ::;-h~lp 
belriJaln In • 

r ... l""""'l'-.i'li!~--. \ ned '!)& tt('Ml a D\.nlPnl'- 0 .. Rocket. 

What to make and how to make it 
... 6 Big Issues a Year for only Fihy _Cents I 
u1 st~r~ enioy the Deltagram 
and would not give it up 

65 each year!) is tested 
right in Delta's own home
craft shop. 

ror "Dut~k. dellall\ \he 
a t OY 
Uttle felloW. c:t\'"e 

• p\an for a8n ·~~~· ror 
• · I-'l'ellinl t.a 

b \rdS· a\dng 
• D\rcc.-t\on!! for g' .. m

a lUntt 'F2~s whOle 
run ror ..,. 
ra.nillY· Wall J>l.pe 

• T'lan for • 
n ack. E 1 f Artist's asc . 

• rtan or · New 
• n ow to make Olll 

}l~urniture rrom 
a TwO de!'l!Ol!! f~~h ~~: 
pteteAP~a;;rum Tabtl•s. 
ern Q or s no'P 

al'tus ~~.,~·ess etc. . etc. 
TIPS. ··~ • • 

I • h • II or twtce t e Jwtee. • • . 
"Keep up the good work.'' 
••• "The Deltagram is om• 
shop bible." ... Those are 
typical of comments we get 
from Deltagram readers all 
over the country. Young and 
old, novice and expert, they 
tell us how much help, how 
much fun, how many money
saving and money-making 
ideas they get from this bar
gain in homecraft material. 

Every plan, every shop 
tip, every design is so crys
tal-clear and complete that 
even the beginner can fol
low it safely and easily, 
without costly waste of time 
and materials. In every is
sue you find items for the 
junior craftsman, as well as 
projects to challenge the 
expert. 

rractlcar 
Published six times a year 

l;~j!~~~~~-T- by the world's largest manu-
facturer of home power tools, 
The Deltagram is practical 
in every detail Every proj
ect plan (and there are about 

"Knowledge Is Power" 
And knowledge is also fun~ 
when it helps you get more 
enjoyment from your shop, 
helps you turn out better
looking, more praiseworthy 
work. Every page of every 
issue of The Delta gram adds 
to your knowledge - and 

PLAN NOW to complt>te 
~·our shop with these and 
otht>r out ~ta nd I nl! Dt>lt& 
)'ower Tools aftt>r the war. 
Put ei'I'T)' n i<'kPl ) 'OU can 
spare Into war bonds now 
so that )'llU wUI h&\'e t he 
money wht>n 1 hPse famous 
tools are ualn &\'&ilable 
for home shops. 

I Editor, The Deltagram 
I THB DELTA MFG. CO. 

for just 50 cents a year, 
slhc an issue! 

Send your order now 
Flll out the cou POn belo"· 
tear tt out and ma.il It to· 
day with 50 cents l.n check, 
money ordt>r , or stamps. 
Start enjoying your Dl!lta· 
gram r lgbt away. _______ .,. __ 

1 683B E. Vienna Ave., Milwaukee 1, Wis. 

I Pleast enter my subscription for one full year (6 issues) 
o f The Deltagram, for wbi~h 1 enrlose 50 ~mts. 

I 
I Name ........... ·-···-··----------·----······-·-····· ... ·-- - ····-··········-··-···- ····-· 

1 Address._.-·--···- ···- .·-·--····-····-·············-··-····-···-·-···-···· .......................• 
I CjtY·-- -···-····--·- ·-·- ····-·--·-··-····-·· ( ...... l State ..... ·-····-················- ····-· 

~--------------------------------~ I 
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One More on the Nose! 
A fighting flier wears his decorations 
on his chest. But a fighting plane 
wears hers on her nose. 

And one look at the bombs and 
Swastikas painted on this B-26-
"The Exterminator" -will tell you 
she's a two-fisted fightin' fool! 

Like the notches on an old-time In
jun-fighter's gun, they keep track of 
her score. A bomb for every one o f 
her 40 successful missions . . . a 
Swastika for each of the six Nazi 
planes she's shot down. 

"The Exterminator" fought her way 
through some of the war's hottest 
actions. She blasted Bizerte, Tunis, 
Sousse, Pantelleria, Sardinia, Naples 
and Rome. She "exterminated" the 

40 MISSIONS- NOBODY SCIAJCHID 
Every Bombardier. every Navigator, every 
Pllot. every Gunner who wears A. A. F . wings, 
gets training unequalled by that of any air 
force In tbe world . . . training that makes 
blm a better tiler and a better fighter t .han 
'he enemy be meets . 

Germans' bridges, shattered their 
railroad yards, skip-bombed their 
ships. She pounded Salerno for a 
week to help pave the way for the 
5th Army's landing. 
Yet on all these flights, in aU these 
fights, 1101 a ma1t i1l he1· crew was 
scratched. That's the kind of fi~hting 
r ecord that makes bad readmg in 
Berlin! 
And that's the kind of team you'll be 
on w hen you By with the A . A . F . .. . 
the hardest-hitting , best-trained team 
that ever took to the sky! 
Bombardier, Navigator, Pilot, Gun
ner .. . whatever wings you wear ... 
you'll hit the enemy often, and hit 
him hard. And you'll know how to 
get back home, so you can hit him 
agajn tomorrow • 
And the Swastikas, or Rising Suns, 
painted on the nose of your plane, 
will be plenty of proof that you, too, 
are part of the "greatest team in 
the world!" 

U.S. ARMY RECRUITING SERVICE 

ME II OF 17 ... 

You can get ready now for your place on 
the "greatest team in the world" - the 
A. A. F.-as Bombardier, Navigator. 
Pilot or Gunner. Go to the nearest Avia
tion Cadet Examining Board ••• see if 
you can qualify for the Air Coq~s 
Enlisted Reserve. If you qualify, you will 
receive the Enlisted Reserve 1nsi8nia 
shown above . .. but will not be c.alled 
for training until you are 18 or over • 
When called, your s~ecial aptitudes will 
be studied further to determine the type 
of training you will receive. For the 
A. A. F. not only builds a combat crew 
from the pick of the crop, but carefully 
selects for each ~osition the mlbl with 
the best capabiliues for the job .•. and 
then· adds the thorough training which 
makes this all-star tea.m the world's finest. 
Prepare yourself in advance by taking 
C. A. P. Cadet Training as given by your 
local Civil Air Patrol. Also see your High 
School principal or adviser about rec
ommended courses in the Air Service 
Division of the High School VictorY 
Corps. Both afford valuable pre-aviation . . 
tra1n1ng. 

(Essential workers In War I nduslry or 
Agriculture -do no I apply.) 

For information on Naval Aviation Cadet 
Training, apply at nearest Office of Naval 
Officer Procurement. This advertisement 
has the approval of the Joint Army Navy 
Personnel Board. 

I~.-_____ "lfiP'EM flYIII( -------~' 
FLY A liD F/t;HT WITH THE GREATESTTEAMINTHEWDRLD 
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FOR ANY TEST'' 

HERE'S another typical letter from our far
flung battle fronts: 

"In the past six months I've been riding 
Ha.rley-Davidsons somewhere in North 
Africa. Have ridden other makes but none 
take the punishment that the Harley-David
son has taken. I usually put about 200 miles 
a day on my motorcycle so you can see I 
know what I'm talking about. She is ever 
faithful, always ready for any test.': 

That's the story of Harley-Davidson stam
ina and dependability in a nutshell. BUY 
WAR BONDS NOW-get set for your 
new Harley-Davidson as soon as the "fracas" 
is over-and the days come again for the fun r ~ ...._ 

and thrills of billclimbs, endurance runs, 
race meets, gypsy tours and other exciting 

·motorcycling events! 

--

. :~ 

HARLEY-DAVIDSON MOTOR CO. 
Dept. PSS, Milwaukee 1, Wisconsin 

. . 

• 

Write for free copy of ENTHUSIAST MAGAZINE 
filled wich motorcycle pictures and stories. 

Name __ 

Address __ 

Cicy __ ·-·- ·-- State. 

------------
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:Zenith's Crusade to Lower the Cost of Hearing 
Brings High Quality within Reach of All! 

e ew en it 
• • • a IOniC 

DAILY, all over America. hard of hearing persons who 
had given up hope of being helped, or who could 

not afford an adequate hearing aid, are finding a new 
world of happiness. They are discovering the thrill of 
"Radionic Hearing" with chis high quality precision in
strument at about one-quarter the price of ocher vacuum
tube instruments on the market today! 

Zenith, pioneer in radionics and world's leading 
manufacturer of radionic products exclusively, 
has brought the hard of hearing "Another Zenith 
First." It places the fine precision quality that 
modern science and engineering can produce 
within reach of all who need it. 

If we at Zenith never made a dollar on the 
New Zenith Radionic Hearing Aid, we would feel re

·paid a thousandfold by the expressions of delight, the 
smiles and in many cases the tears, of sheer gladness on 
the faces of these grateful people. 

For the first time, many of them are able to hold vital 
wartime jobs and do their rightful share in Uncle Sam's 
wartime emergency. Many are hearing, for the first time in 
1~ars, the voices of their child.ren, their families, their 
friends. Handicapped youngsters, too. can now be saved 
from lives of failure and misunderstanding due co hear
ing deficiencies. 78% of all who are buying chis revolu
tionary new instrument have never owned an adequate 
hearing aid before ! 

If you are hard of hearing, you owe it co yourself
your friends-and your counrry-ro see a demonstration 
of the great advantages which ONLY ZENITH offers in a 
hearing aid. If you have a relative or friend who is hard 
of hearing, yo11 otl'e it Jo them co urge attending a demon
stration now going on at your local optical establishment 
franchised by Zenith. Let their ears be the judge. No one 
is pressed to buy. No salesman calls at the home. Mean
while, send for our free descriptive booklet. 

To Physicians: A derailed scientific description will be 
sem upon request. Funher rcchnical derails will appear in 
mediC31 journals. 

* 
There are cases in which deficient hearing is caused by a 
p rogressive disease and any hearing a id may do harm br giv
ing a false sense of securicy. T herefore. we recomme nd thar 
you consult your otologist or ear docror ro make sure that 
your bearing deficiency is rhc rype rhar can be benefited by 
the use of a hearing aid. 

Write for Free DescriptiYe Booltlet, Address D ept. PS-4 

ZENITH RADIO CORPORATION 
P. 0. BOX 69~0A , CH ICAGO 1, ILUNOIS 

COPYR IG H T 19 44 , ZENITH RADIO COR P. 

• 

• 

• • ear1n 1 

READY TO WEAR 

Com ple te with Radionic Tubes, 
Crysto I Microphone, Mag netic 
Earphone and Batte ries. One 

cJ I "d .. 0 • mo e -no ecoys ... ne prrce 
-$40 ... One quollly- our besl. 
Covered by a liberal guarantee. 

A ccepted by America" M edical Association 
Council on Physical Therapy 

ONLY ZENITH GIVES YOU: 
1 The fine precision quality that modern knowledge and engi-

neering make possible in a hearing aid, yet priced at only $40, 
complete. ready to wear. One model- no " decoys" . .. One price- $40 
.•• One Quality- our best. You need not pay more or accept less. 

2 Four-Position Tone Control. The tilck of your finger instantly 
adjusts It to the most effective combination of low, medium and 

high tones for Individual needs In varying surroundlngs, hearing de
ficiencies In various ranges. No further adjustments necessary. 
3 Special Battery-Saver Circuit. Insures economy ln battery con

sum ption • . . resul ts In substantial saving of battery life and 
battery replacement expense. 
4 Zenith Quality- Zenith Guarantee. Zenith. world's leading man-

ufacturer of radionic products exclusively, Is fortunate ln having 
the knowledge of precision production that makes possible this qual
Ity hear ing aid at a remarkably low price. Guaranteed for a full ye.ar 
with unique service Insurance plan. ' 

The Zenith Radionic Hearing Aid is available through reputable 
optical establishments franchised by Zenith. 

BY THE MAKERS OF 

•LONG OISTANCE•RAD I 0 ..... ~ ......... 
RAOIONIC PRODUCTS EXCLUSIVELY
WORLD'S LIEADINQ MANUFACTURER 
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Actual photo o f 
LEAKPROOF 
BA T TER I ES 
picked at random 
f rom 1 939 
man u facture. 

THESE FLASHLIGHT BATTE 

• 

STIL 
• 

Re m e mber when you picked up a flash

light, long unused, and found th e batte ries 

d ead? The fact is, mo st fla shlight batte ri es 

die just lying around . . . but not Ray -0 -Vac 

LEAKPROOF Batt e ri es. LEAKPROOF'S pat

ented seal ed-in- stee l con struct ion seals the 

po we r i n ... i t's th e re w he n i t 's needed! 

RAY-0-VAC LEAKPROOF BATTERIES ARE 
NOW GOING 100% TO OUR ARMED FORCES 

FLASHLIGHTS· BATTERIES 
IUY WAR BONDS IUY WAll STAMPS 

RA Y-0 - V A C CO MP A N Y , MADI SO N 4 , W ISCONSI N 

• 

. . 
• 

jt, 
•• 
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ARE 

ESH ~ . 
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.. 

OTHER FA C T O RI ES A T C LI NT O N , MA SS AC H U SE T TS • LAN CASTER, OHIO • SIOUX C ITY , IOWA 
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How to make a good crack· filler 

H ERE'S a low-cost fill
er for building up 

loose joints, filling gouges 
or cracks in furniture-e -
and hundreds of other 
uses. 

Mix 1 measure of Casco 
Glue P o wder with 1 
measure of water and let 
stand for 15 minutes. 

Then add it to a dry mixture of 1 ~ measures of 
sifted sawdust, ~measure of flour, ~ measure of 
whiting. Mix to a heavy paste, u sing ;x( measure 
of denatured alcohol to smooth the filler . 

Round the filler off slightly above the work to 
allow for slight shrinkage. Finish off with sand· 
paper when dry. 

Casco Glue has a 4-point advantage 
Unusual strength. Casco Glue hardens and 
sets chemically to form a bond of remarkable 
strength and toughness. 

Greater durability. This glue is highly resistant 
to dampness, heat, and age. 

Easy to mix. Casco Glue mixes readily with 
cold water ••• no heating problems. 

Economical. A little Casco goes a long way. 
Mix it as you need it. The powder, if tightly 
covered, lasts indefinitely. 

For special outdoor jobs and water projects, 
specify C ascamite-the completely waterproof 
plastic adhesive. 

You can get both Casco Glue and Cascamite 
in lOc, 25c, and larger sizes at all hardware 
stores. 

Wrl te a post card 
today for free 
Casco Project 
Booklets and free 
Gluin~ Gufdecon
talnln!J 80 house
hold ~luin~ hints. 
Address: Casein 
Company of 
America, Dept. S5, 
350 Madison Ave., 
NewYork.17, N.Y. 

Powdered 
Casein 

"Sets chemically-hardens permanently16 

Thunderbolt Ace 
(Continued f r om page 220) 

box of B-24's returning from the raid. 
Schedules were mixed a bit that day and 
their slight delay, from combat, had brought 
only their two Thunderbolts to the rendez
vous which the rest of the group bad missed. 
The two fell in to protect the big. formation. 

Soon they bad a bounce. An ME-110 with 
rockets was coming in on the bombers. Bud 
hit him first, closing in with guns ablaze, 
then flashed past on the left. He was no 
more than 20 feet away and both the enemy 
pilot and rear gunner were looking him 
square. in the eye, when Whisky's guns 
opened up, ripped the left wing, killed the 
gunner. 

Bud made another pass. As be started 
from 400 yards and closed in, both the Ger
man's engines were smoking. Suddenly 
there was a maze of flashes, a belching of 
black smoke. Mahurin's Thunderbolt was 
splattered with oil. 

One reason Mahurin is credited with kills 
and n ot with probables is that he closes in, 
hangs on until the end. It annoyed him on 
this occasion that it took two passes to fin
ish each foe. He figured, however, that it 
was because he was working with three of 
his eight guns frozen. 

v 
Mahurin says his high score is mostly due 

to luck . He was one of the first to get a 
Thunderbolt, and started out as a flight 
leader- one who, like a football halfback, 
has a chance to score. He has been where 
the opportunities were. W ould you believe 
it? Just before he got to the 2,000-hp. 
Thunderbolts, a mixup in orders once as
signed Mahurin to an observation squadr on 
for three weeks, flying a 65-hp. Cub! 

Mahurin doesn't feel like a hero. He is 
just a fellow, at 25 a bit older than most of 
his mates, who is trying very hard to do a 
good job and who takes pride in his accom
plishment. He is gallant and debonair 
enough, in his short-belted aviator's jacket, 
all shiny with wings, decorations, and six
guinea flying boots from Picadilly. But 
there's no swashbuckler here. He doesn't 
like to go to London much. It's so crowded, 
nothing much to do but go to shows; he 
doesn't know any girls down there. 

But he doubtless will be judged a hero by 
the folks back home, for America loves its 
stars. It is already, up to the spring of 
1944, fighting its war over Europe with an 
all-American varsity. And Bud happened 
to be the first high-scorer of that team. 
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MEET YOUR 
NEW NEIGHBOR 

Everyone knows that the world is growing 
smaller through the development of Science 
and Industry-the War is a grim r eminder 
of this fact ... but when the job of wa r is 
done and the Peace is won the world will 
become a Neighborhood of Nations-work
ing and living together for their mutual 
betterment. 

Radio will serve the world in a measure 
far greater than ever before-for pleasure, 
education, saiety and convenience of alL 
mankind! 

Look to HaLLicrafLers-tbey are planning 
ahead TODAY for your radio TOMORROW
plans born of wartime manufacturing 
experience and engineering developments. 

halli[rilffl!r5 RADIO 
THE All OUT EFFORT of the people of 
Hollocrofters hos won for them the honor e f 
being the l st exclusove Rod so manufacturer te 
won the Army-Navy Productoon Award for the 
3rd tome ... FIFTY MILLION DOLLARS worth 
of wor research and developments will be 
bu ilt into your next Hall icrafters Rod iol 

BUY 
M O R E 

BOND S 

THE HALLICRAFTERS CO., MANUFACTURERS OF RADII 
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A. 
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ons? 

wouldn't tell you bow fast America's 

fighting plaoes go. That's a rom wry se<reL 

But we've all read it's well over 300 miles an 

hour. 
VI e've read too bow tbey hit 700 or 800 roiles 
an hour io dives. And bow paiot was peeled 

by the air pressure. 
th

ink that the plane's 

Did you ever stop to thl I b vetowork surely,sroOO y 
flaps aod cootr<l 5 a. Jik• that? 
and dependably agaJIIst pressurts • 

ecbaoisJJIS as Y"" see •• 

I t's done by such 01 

the picture· 
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They are called I.ar Actuators. 

They are po"erful. Soroe cao push up to 

75,000 pound . 
They are light. That's a "must,. in aircraft. 

They are small. They have to fit in available 

5pace. 

~ good maoy precooceived ootions had to •o 
y the J.oard to meet all these . < 

For example, the little elect . requneroeot . 
them is full of I . nc motor that run 

6 

revo ut10nary · 
re nements. engmeerintr D 

E,,ery man and eve . 
can't make all th r:y mmute we have e motor d now 
~· Mu)d like to d )" lD actuators that 
ancraft e lver for U I . nc e Sam 

But the da . 
difl y I comin erent jobs to d g when they w ·u 
products- b 0• New 1·ob 

1 

have 
per ap l'k on pea . 

or parkt' s 1 e stee . cehme ng ca rmg 
thought of r , or thin ocean liner · gs we' ' ve 
That i never 

one rea 
want to k son for th . now h 1 adve · 
motor like tb w o can u e rttsement. W 

An 

ese. an act e 
other uator or 

b 
reaso . a 

t ere . n I w 1 a .1 ' e \1. 
engineeri Vat able the ~nt you to kn 
'<>llle 250 Of, which hav kind of thi .o"' that 

r e gular l y. 

other Lea e prod ok.1na r uced th b and 
product e e a d . n 

POPULAR SCIENCE 

yr· I teo I I 



:: ' . - -.: -:-. • -. ~-. ~.:~-------- -----.---=. --. -""~'"':il-:6.-:.o-f-, --,-=-·--1'=":::....,.(~-:.-.:-

\oo< ·~., · ' ' • 

SAWED SLOT-_ 

STRIP OF 
ABRASIVE 

SECOND STRIP OF ABRASIVE 
ADDEO WHEN FIRST WEARS THIN 

BUSHING TO BE 
REAMED 

END OF ABRASIVE STRIP 
.__FOLDED IN TO ALLOW REAMER 

TO ENTER BUSHING 

Abrasive Paper or Cloth Acts 
as a Reamer for Bushin·gs 

A SLOTTED dowel or m etal rod of t he prop
er diameter, together with several pieces of 
abrasive paper or cloth, will serve as an 
excellent reamer in fitting small bushings. 
This method, illustrated above, is especially 
useful when a regular reamer is not at hand, 
though it is satisfactory for the careful and 
accurate fitting of small bearings t0 suit 
a shaft. 

The length of the abrasive strips and the 
diameter of the dowel or rod should be such 
as to afford a tight fit when the improvised 
reamer is first twisted into the bushing and 
rotated. As the cutting grains wear off and 
as metal is removed from the bushing, it 
may be necessary for you to insert a second 
piece of the abrasive material in the slot
ted rod.- T. T. 

Model-Plane Cement Repairs 
Leaky Camera Bellows 

PIN HOLE light leaks in the folds of a cam
era are often the cause of streaked or fogged 
negatives. If the holes are detected while 
they are still small, they can be readily .. 
repaired by painting the affected area with 
black model-airplane. dope. If the holes or 
tears in the bellows are of larger size, it 
is possible to cover them with small pa tches 
of black cloth, cemented on by means of the 
dope.-ELMER F. ASHLEY. 

Paper is a precious war material, packaging 
food, ammunition, weapons, and blood plasma. 
Save all you can to make sure these supplies 
reach our armed forces in perfect condition. 

WI£D 'l'UBBBJf' 
"Here in West Virginia where we 
still hunt the native wild turkey, 
the terrain is rough and rugged, 
and our chances at game are often 
taken from one hill to another. 

"My fondest recollections date 
back more than thirty years to the 
time I first came into possession 
of a Marlin rifle-a 32-20. Then 
followed a 25-20, a 30-30, and a 
Marlin lever action 22. 

"All the Marlins I have owned 
were super accurate, efficient and 
trustworthy!' 

Thos. E. Knapp, Alderson, 
West Virginia 

* * * 
Marlin thanlcs Mr. Knapp and the thousands 
of other sportsmen who have expressed ap
preciation for the accuracy and dependability 
of Marlin Guns. We are concentrating on war 
production until the war is won. After victory, 
however, Marlin will introduce new models 
and many improvements in its well-lcnown line 
of rifles and shotguns. 

. . 

• 
" 

' . • • • • ... 
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:- JOHNSON'S entire outboard production, of course, ---- , ~- ..., _ -- .. ......., ..... ,. -
is for the armed senices and essential needs. It's a 

two-way proposition. The armed senices benefit from Johnson's twenty
two year experience in outboard manufacture. And Johnson benefits by 
''keeping its hand in" on the product for which It Is famous. 

When the war is won, we shall not merely pick up 
where we left oft. We shaD go on from where this new experience has 

• 

taken us ••• Johnson Motors, Waukegan, Illinois. 
DEALERSHIPS: Wherever you are located, if you are interested in sales AND SERVICE after the war. write us now. 

DO YOUR DUTY -BUY WAR BONDS 

JOB SON SEA-HORSES PO DEPE DABILITY 

'\ I, 
• • 

Weldwood Glue Has Everything: 

1. Tremendous strength. 2. Waterproof, 
bacteria- and rot-proof. 3. Quick and 
easy to use. No heating. No waiting. 
Mixed just by adding water to powder. 
4. Economical. 5. Applied cold, quick
setting. 6. Stain-free. S11pply limited 
due to Uncle Sam's u•ar 'needs. 

Scientific shear tests prove that W eldwood 
Glue "makes the glue line the Safety line." 
It is actually stronger than the wood it 
joins! 

Wherever wood m eetS wood, this modern 
plastic resin adhesive does a qu ick and 
permanent "welding" job. It's one of the 
handiest " tools" a home hobbyist or r e
pairman ever had. 

Your hardware store or lumber dealer has 
packages of W eldwood Glue in lOc, 25c, 
50c and 8 5c ( 1 lb.) sizes and 5 lb. cans. 
Get a can today or send 2 5c and your 
dealer's name for a trial 3 ~;2 oz. sample. 

UNITED STATES PLYWOOD CORPORATION 
WeldwoodGI11eDept. 71, 55 W. 44th St., N.Y. 18, N.Y. 

11 Makes the glue litre the SAFETY line" 

C.opynghred ma 'fl..ll 
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Avoid this winter's ... 

INCREASE HOME COMFORT WITH 
BALSAM-WOOL ATTIC INSULATION 

Don't go through it again! If your home was 
chilly last winter-if you couldn't seem to get 
comfortable do something about it right NOW. 
Balsam-W ool Sealed Insulation, laid in your 
attic, will step up y our comfort and step down 

your fuel bills-as much as 20%. 

It's so simple so easy-to apply Balsam-Wool. This 
famous sealed blanket-type insulation is laid in your 
attic just like a rug. Once applied, i t is there to stay
windproof, moistureproofed, fire resistant . Remem
ber, too, that Balsam-Wool has proved its lasting 
value in hun dreds of thousands of homes. 

A money-back guarantee protects you when you 
buy Balsam-Wool-the most complete guarantee ever 
offered by an insulation firm. See your lumber dealer 
about easy monthly payments on Balsam-Wool Attic 
Insulation--or m ail coupon for complete information. 

SEALED ATTIC INSULATION 

Balsam· Woo l. • • Products o f Weyerhaeuser ••• Nu-Wood 

-------------------------1 WOOD CONVERSION COMPAI\'Y I 
: D ept. 211-5, First National Bank Bldg. : 

1 St. Paul 1, Minnesota 
1 1 Gentlemen: I want to know more about Balsam- 1 

1 Wool D ouble-Value Attic Insulation. 1 
I To assist us in giving you special in forma- • 
I tion, please check: I am a home owner 0 
I renter O ar chitect O contractor O 
I student 0 
~ Name . ........ ... .............. .. . . 

I Address • ........ .. ... . .... . . .. . .. .... .. 

: City . .. ........ ....... . . .... .. Stnle ........ Jl ------------------------

YOU CAN EASILY MAKE 

Telescopes-Magnifiers-Photographic Gadgets 
and HUNDREDS of EXPERIMENTS with 

LOW 
COST LENSES 

Big 10 Page Project and Idea Booklet with 
all sets-describes successful developments-points 
tbe wa y to new experim ents. 

All LENSES NEW, finely ground and polished, 
edges very slightly chipped- A SALVAGE BARGAIN! 

Set No. 301-N "Our Advertis ing Special" 15 Le n se s for 
$1.60 Postpaid. For making your own powerful tele
scopes, low power microscope, strong magnifiers, photo 
cells, rifle scopes, telephoto lens, dummy focusing cam
era, Kodachrom~ viewer •. stex:eoscopic viev.:er, ground 
glass and enlargmg focusmg atds. For expenmental op
t'tes, portraits ot babies and small pets, copying, ultra 
close-up shots, and many. many other uses. 
Set No. 305-N "The Gadpt-r's De llcht" 35 Lenses 
for $5.00 Postpaid. Contains all the lenses in the 
above set plus twenty more expensive lenses increasing 
your field of experiment and gadget making. All our 
lenses are neatly packed and marked. 
Set No. 310-N "The Experimenter's Dream" 60 Lenses 
and Ne w Complete 50 Pag e Booklet-$10.00 Postpaid. 
Contains all the lenses in the above sets plus 25 others 
that makes this a sensational buy. The variety ot lenses 
in this set will enable you to conduct countless experi
ments and build a wide variety of optical equipment. 

JlJST COMPLETED% 
50 Pace lllus trat.d Idea B-klet "Fun With Chipped 
Edge Lenses " Only $1.00. The Comple te Hand Book 
describing a wide variety of exeitin~ experiments and 
valuable optical devices you can bwld. 

Limited Number! Hurry! 

EDMUND SALVAGE CO. 
27 W. Clinton Ave., Dept. 10, P. 0. Audubon, N. J. 

Build: STEAM ENGINE 
e A precision built and engineered 
slngle cylinder, '14" acale marine 
model, with clutch or reverse. . 
e Send $2.50 for 14 pages scale 
drawings, 2 photos, Instructions. 
e 2 Photos and Description .... $ .25 
e Rough Castings Kit .............. 12.50 
e Horizontal Flash B o il e r 

Drawings and Instructions 1.00 

THOMPSON ENGINEERING CU. ~::"0.;0~V:.~L~~J~~~: 

LOOK for New Post-War 

WITTE DIESELECTRIC 
PLANTS 

The finest Dieselectric 
Plants ever to carry the 
W I TTE name will be 
ready for you after vic
tory ... to suppll' power 
and light at amazingly 
low cost. Over 7 4 years 
manufacturing experience 
contributes to their reli
ability. Today, WITTE 
Units are serving the vic
tory cause all over the 
world. 

A. C. 
and 

D. C. 
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PRELUDE TO A PERFECT FINISH 
F inish must now 
be measured in 
micro i nc h es. 
T hat's w h ere the 
new Chicago FV 
BOND W he e l s 
excel. T hey g ive 
a p recisio n 
smoothness so in
t ensifi ed that it 
passes any sur
face analyz e r 
test. 

FV BOND is a vailable in all types of Chicago Mounted 
a n d Small Grinding W h eels-in a ll abrasives, grain 
a n d grade combinations. It is the r esult of r e
search and experimen t on hundre ds of a irc1·aft j o bs. 
Chicago Mounted Wheels are tough, lon g lived , d epend
able. Over 300 sizes, styles and grains. 
Chicago Grinding Wheels-Only siz- D 
es u p to 3" diamet er for the dur·a- 'i,\ "u ou .... ,.ct: 
tion , with WPB approval. ~~ . . :,.,.\ 

Handee Tool of 1001 Uses and Hi-# 
Power Grinders are still available 
to all w ho have p rio1·ities. 

Send for F ree Catalog. 

CHICAGO WHEEL & MFG. CO. 
1101 West Moarte Str11t, Dept. PO, Cblcat• 7, llllltls 

FIRST AID FOR 
BATTLE-SCARRED 

FURNITURE! 
Shinola 

Colored Waxes 
in all colors 

• Whether you want to cov~r up cigarette burns, nicks, 
scratches on new furniture .• • or bring back the r ich, 
mellow finish on an old piece of furniture , there 's a 
Shinola wax to match wood of any age or color. These 
first-aid-for-furniture waxes, in the handy shoe polish tins, 
ore easy to apply •• • economical to buy. 

The scie ntific combination of o ily waxes in Shinola pro
vi des a protective pliable film which helps repel water, 
dust and grime. Applied and finished like any other wax, 
Shinola waxes buff to a quick, brilliant shine. Swell for 
leather and linoleum, too ..• 
Shinola is the largest sell
ing paste polish in America. 

A Product of The BEST FOODS, Inc. 

KEEP 'EM SHINING WITH 

SHINOLA 

SHINOLA 
~ · ~ .I 

, .. . ;-~ ~~·~· _. ... ~· ·! 
..... . --

Wartime places heavy de
ma nds on o ur supplies, so if 
your dealeristemporo ril y out 
of stock, ple a se be patient. 

N!UTRAL- TAN- BROWN - OX-BLOOD -BLACK 
• 

• 

' 

A GOOD HOBBY .deserves 

A MASTERCRAFT PIPE! 

Around a wo rks hop rou 'll enj oy a fine, 
mello w MASTERCRAFT p ip e. Easy 
on the mourh and easy on the draw, 
MASTERCRAfT revea ls rhe 
choice quali£y of irs seJecred, 
pore-processed briar in 
every cool puff! At good 
sco res eve rywhere. 

' 

$2.50 
to 

$7.50 

M ASTERCRAFT 
2 W eS1 47rh Sr., N. \'.C. 

~~ 

-~ ._.........__ !P1ow~~ -------......... ,.,., 

• 

• 
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BROKEN PLASTER 
It's easy to repair cracked walls with Rutland 
Patching Plaster. Just mix Rutland with water 
••• wet the old plaster ••. and apply with knife 
or trowel. Rutland is the original ready-to-use 
patching plaster. Extra fine and white. D oes not 
shrink or crack when it sets. M akes a patch as 
smooth and lasting as the wall itself. 

HOLES IN CONCRETE 
Never neglect small breaks in cement floors, 
walks, walls, etc. Mend them promptly with 
Rutland Concrete P atcher. J ust mix with water 
and apply with trowel. 

R T AND 
REPAIR PRODUCTS 

Rutland Fire Clay Company, R utland, Vt. 

• 

How to 

PAINT 
BRUSHES 

BEFORE- Brisdes-caked, 
stiff, useless. AITER-Bristles 

silky-sofc and flexible- ready for easier 
- fascer- beccer painting. DIC·A-DOO 

Paine Brush Bach makes 
che d ifference. Rescores 
old brushes. Saves new 
brushes. Buy 5P pack

age, lOp box at PAINT, 
HARDWARE, FIVE &. 

TEN CENT STORES.
The Patent Cereals Co., 

Geneva, N. Y.-makers of 
DIC-A-DOO Paint Cleaners. 

DIC-A-D,OO 
PAINT BRUSH 

BATH 

--- ------ - - --

GIJNS & 
SWOBIJS 

Are you a collector? A game and rumpus room decorator? 
Your treas ure h un t ends In our ca talog listing over 1000 
authentic Items Including old pistols, swords, knives, 

armor, etc. To get your 100-page illustrated catalog, send 25c to 
ROBEBT ABELS, BOX PS, 161 Lexln~ton A-re., New York %1, N.Y. 

• 

COUNT TELEGRAPH WIRES IN 

9 POWER 
TELESCOPE 

DISTANCE 

Objects 900 yards away a ppear as 10 0 y ards distant. Brings o bje cts 
9 tlmes closer . Telescope closed Is less tban 1 Ct. Spot p la n es, shJps, 
people, sporting events. etc. Has larlt'e 50 mm lens ( 2 Inches ln 
diameter ) something usually round onfy ln higher priced telescopes. 
20 DAY FREE TRIAL. Try for 20 days at our r lskl Return if not 
comp letely satisfied. SEND NO MONEY. J ust pay p ostman $2.99 p lus 
few cents postage. Cash orde rs sent postp aid . Don't walt-p roduction 
of telescopes may be curtailed as It has been on b inoculars . 
Vogue Te lescope Co. , 7759 S. Halsted, Dept. TE·:Z16, Chlcaco. 

FREE BOOKLET 
Sen d for f ree 
"ROUI'Iebold 
Bin ta in WIll" 
Time."Tellahow 
to eave money, 
conserve rood, 
clotbinc, fuel. 

238 Buy War Savings Bonds and Stamps Regularly. • POPULAR SCIENCE 

-copyrlglltcd matenal 



-, 

~ . 1-~ .. 
'.:_., ..... i(.~oc;"~-.• 
""" .... • ': ~"1, 
I~ .... • . . 

• jf.. • • 

:~ 
:;~r... .. 

• • It ,, 

'· { . .· 
~~- .' . .,... 
' . " . . . 
: ... : ...... 
• ,4 •• 

• ' • • v :;r - • • ,...,. .. • ...... ,. ,....,J." .')'I, "(.,Oil,. • 
• • • •J -~·~\"". ~.-.. •• ,. • 0 

• • • • ..... • • .. • .. • • • • •• • • 0 

o o o o • to • {,;: • I .... 
0 • • J. • ., • • , 

·. ' . . 

,, ""'' ').•. •.. . •( •'"')··· ~ 
·~' I,.';,<"A< 0 

•• • ...... I> • 

"· It's no se·cret why ...:. ,;:;.~:=:~.·; 

' 
' · . . 

- ... ,'1 . ... \1..(·!"·)1',/t,,, .. 

PRqFE~SIO.~AL Blad~~ · giy,e· . ... ),;~·;t;.~~:t? · 
better, cleaner, crisper shaves- · . · · .. 

N· 

. . ·. .. . 
;.. 0 • . . 

' . . .,. . . . ' . • • 

: .. . . 
••• 

• 
' t. "' 

:. -~ ' .. 
I • • 
!· 

I 

f 

' ' 
• 

. . 

shav~s · .. that · last .. :.~~()··. 
e:v.en· the longer day;~ ~ .. : --~-

Scientific electro~ 
• 

temp~ring, · hon~·ng, rust-
resi~ti~g · and 'precision~:,. 

testing ·processes _..:.. plu~ .. ::· t·~?.7~ ~ 
0 o 0 A)'.( 

use of quality steel- m·~ke 
• " ~ C· 

each PROFESS IO'N ''A:"L . . ,:" 

shave s·tart yo~ day .. right! 

PRE~ISION · MAOE' * 
. . . 

'-· 
' 

BL 
• 

PROFESSIONAL BLADF CO., NEWARK, 2, lEW JEISEY 
. 
' 

. . . . . 
I · .. ~ .. 

A pliable plastic that comes all ready for use inside 
or outside. Unrolls like ribbon. Adheres to any 
clean, dry surface. Just press into holes and cracks 
with the fingers and it stays put. Will not crack, 
shrink or chip off. Can be painted 

'. · .. . 

• A good plugger-upper • Permanent glazing for 
wood or metal sash • Seals cracks in plaster 

and woodwork, around 
screens, windows, case
ments, transoms, base
boards 

• Plugs leaks around 
bathtubs , toilets, sinks, 
laundry tubs, etc. 

• Keeps out dirt, dust • Makes good packing 
and vermin. Stops rattles and gaskets 
About 80 feet of ~, Mortite to a roll. At your 
dealer' s, or $1.25 postpaid. 

Send for Circular 

J. W. MORTELL CO . . 
Also Makers of NoDrip and other 
Technical Coatings since 1895 

534 BURCH ST., KANKAKEE, ILL. 

HONI N G 
PROCES 
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NO GOO 
CAN PASS 
HESSON 
GUARD 

IT 'S 
CUSHION 
SEALED 

HANDKERCHIEF TEST 

PROVES VITAL ZONE SPOTLESS 
AND FREE FROM "GOO" -no matter 
how often you smoke it! 

Baluce 4"a !I" lase. II~ el~er $6.00 
Metrlc,Avelrn ,•ls,er TreyWelpts 

Cataloll' with 3000 Illustrations of lnbora. 
lory Appornlus sent for 76 cents. Catalog 
li sting 10 .000 cbcmlcals, d ruge1 minerals, etc., 
and 1700 s~lcntlfic books sen~ for 26 cents. 

L ABOR A TORY M A TERIA L S CO., 
7 317 VIncennes Ave., Chicago, Ill. 

Amazing BOOK for You 
Harold Hnnl waRts to send you big r evised 
No. 14 Cala loll'. 124 pages of woodworking 
Ideas. 12 pages or rare woods In colors. 
UNI<X.IUALF:O BARC.AI:-IS In Imported and 
Amerfcan woods, suppll ~s. Send only JOe to 
cover postage and handling. T hose already 
holding this catalog-send for r evised sheets . 

CR A FTSMAN W O OD SERV ICE CO. 
2729 I . Mary St ., Dept . 1 ·45, Chic1g1 I , Ul. 

Fuse Puller- Circuit Tester 

TESTS 110·250 VOLTS 

for 

Home 

or 

factory 

When motors stop and lights go out, this tool quickly 
WCATES D EAD c m cmTS a nd safely removes 
blown Fuse. The Star T est Pocket Plier is m ade of a 
Transparent P lastic having in one of the legs a small 
lamp in series with a resistance and ca n be used to test 
110 to 250 volts circuit. The Pller will pull fuses from 
10 to 100 Amperes. Thousands of Electricians find 
this tool handjer than Test Lamps. Price $2.75 each 
without Leads, $1.50 additiona l for Leads, plus l Oc 
postage. Can be obtained from General Electric or 
Westinghouse Stores or directly from us. Order NOW. 
STAR PLIER CO., 237 Canal St., New York 13, N. Y. 

ARMSTRONG TOOL HOLDERS 
enabled American Industry to change 
to war production "over night." For 
they are 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 buUd production machines. 
They are the tools you will want for 
your own shop after the war- ARM
STRONG TOOL HOLDERS for indus
try. ACE Tool Holders tor home work 

shops. 
ARMSTRONG BROS. TOOL CO. 

"Th T,.l H •ld1r P1•1le" 
829 N. Francisco Ave., Chicago 12, U. s. A. 

1/ 2" LATHE CAPACITY TO 3 / 4" ••• 
INCREA.SE OP 50% WITH THE NEW 

SPEEIJICHlfll. and 
"PRECISION" BREN COLLET 

R e,•olutlonary Invention llta Atlas, Lopn, 9"' 
South Bend & other llh"'x8 thread apl.ndle 
lathes. $19. 76; collets $4.50 ea. Write for 
dea ler's name & Catalog "Ill" Uatln&' all 
"Precision" collets & attachment.. 

GENERAL DIE-STAMPING-TOOL COMPANY 
265 Canal Street • New York 13, N.Y. 

COLOR CONCRETE WITH CHEMICALS 
A business of your own. Big money makinl{ Hollywood style 
pottery and birdbaths without moulds. Wishtng-wells. stucco
rock, beqches. Marbling. and cement water-paints. lOc brings 
sample, literature, pictures. Hollywood Ce mentCra ft, 8523 
Wonderland Ave ., Hollywood 46, Ca llfomla. 

~e \\last 
\t.~ LONGER! 

• 
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'YANKEE" tools 
-------= --------

production! 
"Yankee" F ine Mechanic::;' Tools are 

I 

speeding and simplifying production for industry's 

task forces. Designed to save time, trouble, and 

money, their inhuilt ingenuity is lengthening man· 

hours on the home front, their simplicity, stt·engtb, 

and compactness are upholding a reputation for de· 
p endability. At war's end, of course, they will agai1i 

h e available where and when you want to buy them. 
Meanwhile, the ener gy of all-out production is add
ing new ch apter s to our more than half-century's ex
p erience in fine tool-making. Treat your "Yankee" 

Tools right. They are weapons of war. 
lllustratecl above: 
t!YANKEE" SPIRAL SCREW DRIVER NO. 130A 

A Size for Every Purpose 

"YANKEE" TOOLS 
make good mechanics better 

North Bros. Mfg . Co., Philo . 33, U.S. A. 
Established 1880 

DECORATIVE 
Decalcomania Transfers . 

Imported Design s of all Sizes and Types- Flowe rs, 
Fruits, Figure s , Birds, Dogs, Horse Heads, Ships, 
Juvenile, Tropical, Chinese, P easant. Colonia l , 

Inlay, Borde rs. Initials, etc .. 

for Furniture, Doors, Walls. Travd awl ~ella t 1101. 
Catalog with 800illustrations in Color sent for 2Sc 

Deduc tl hle on nrst put·chase or S 1.00 up. 

L. C. WELLS, Dept. PS-45,25 E.26thSt., New York 

ELECTRICITY FOR ANY JOB 
ANYWHERE 

ONAN GASOLI:-;1:: DIU VJ::..'>: J::LEC · 
TRI<' PLA!'o:TS fJI'<I\' ICI., etcctrldty 
In locations where It Is not olher
wlseavallable. a nu ror••mergenc:-y ami 
"tnndh)' ser\'IC<' . T housands d o ing 

n wlnntng Joh In the wnr. 
Sizes Crom ~~0 t o ~5 .000 
watts. A. C'. !'1 0 to 800 cy· 
cle!'. 1 t 0 to MIO ,·otts. D.('. 
11 to .t .ono \'Oits. Al~o dunt 
<\ .C'. nnfl n.c·. mnput models. 
n. \Y. Onnn & Sons. 181:5 

Rn~·:~t~tun A,.<'. . ~tt nnC"-
nnoll.- I . ;\linn. 
Ort:. ll s l:'l :vl!)· rurnll'hecl. 

ONAN 

with S OOTI·O 
You can do it yourself- a job that will last

sealing up wall and floor cracks, crevices, por
ous spots with special Smooth-On No. 7 Iron 
Cement. 

You paint it on, '"ith a brush. Adheres to wet 
or dry surfaces, to concrete, cement, brick, stone. 
Not only cellars, but aLc;o garages, stables, out
buildings. cisterns, water troughs, septic tanks, 
fountains, swimming pools, etc., waterproofed with 
Smootf1-0n No.7. Concrete floors made even and 
mended. 

This ~-ear ·decide to get rid once and for aU of 
leakage, dampness, mustiness in that cellar of 
yours. Your neighborhood hardware dealer has 
Smooth-On Xo. 7 or will get it for you. In 5-lb., 
25-lb., 50-lb. and 100-lb. sizes. See your dealer 
today .. . And send for this-

FREE Book of Directions 

• 

The Smooth-On Home Repair Hnnd· 
hook describes ancl s hows exncttr lrow 
to waterproof lea ky mi lls and tloors ; 
a lso gi\·es instructions for over a huncl
re<l other useful repairs am·one can 
make with Smooth-On Cements. l'ocket 
s ize. 4(1 pa~es. 1 iO dia~rnms . Co1n·enient 
index. Use the coupon. 

------------------Smooth-On Mfg . Co., Dept. 58 
570 Communi paw Avenue, J e r sey City 4, N.J. 

Please send me Ill}' Smooth-On Hand
Book. 

K a me .......•....•...•..•••••••.•.....••••...••....... · ·. · · .. · · · ••••••••• 

.\ cl flt·e.~~ ............................................................. . 

5 -4 4 ......... 0 •••••••• 0 ....... ... . .. 0 •• 0 •••••••••••••••• 0 ••• • • 0 ••••• •••••••• 
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PHOTOS SEE ALL TELL ALL 
P 'k/lwi"Q~-dJ.~''~ou 
Scientific photography reveals why Burd "Graf-Flox" Pis 
ton Rings save money for car owners. Laboratory 
mlcrophotos show (1) why Burd discarded old-type cupola 
Iron in favor of electric furnace Iron because of its finer , more 
uniform distribution of natural graphite (2) how abrasive metal 
particles left In macWnll'lg are completely removed. and (3) how 
open pores of metal are sealed with deeply-penetrating, .firmly
fixed colloidal graphite. That's why Burd " Graf -F lox" Piston 
Rtngs are self -lubricating, self -seating, and non-scoring-why they 
reduce friction and wear, add years of life to rings and motors. 

r 

11Mr4 ~l~ctric /urnnu i ron n•
"''~• liner, more> ,,.,,. dl•trl
blllioft of nnt11rnl ornphitP in ..._ 
mt~tnl. NotC' h01u loooc> por- .,..... 
ticle• l eft in {ini1hino oro ,,. 
moved and porn filled wUh 
enlloidnl urophfto, 

BURD PISTON RING CO., Dept. PS, Rockford, Ill. 

THIS COUPON BRINGS 2 FREE BOOKS 

-

' . • • • • 
• • ' I • • I • I 

: Burd Pis ton Ring Co., Dept. PS. : 
: Rockford, Illinois. : 
: Gentlemen: : 
: P lease send mo3 your Randy Rnnd Book on : 
• how to keep m:v car In I!'OOd working order. • 
: Also VIctory Cnr Economy RecorrJ Book to : 
• kee p mileage costs and gas coupons safely. • • • • • : Name . . . • • . • • . . . . • . • . . .. . . . . • . . . . .. • . • . • : 
• • 
: Address . . • . • • • • . . . • . . . . • . • . . . . . • • . • . • • ''*'";;;,·::: : a Ct,.,.A "'-lrf a 
• • r • 

~ a C ity ..•.. o o o o o •• o ••• •••• • o o Rtnt~ o o o o o • • • • • 
····························································•••! 

GERSTNER Tool Che•t. 
Built right for longer SeiTice. First choice or tool
makers und ::ll a<.'hinlsts e,·erywhere. Free cat.alog. 

CERSTNER TOOL CHESTS 
544 Columbia St.. Dayton 7, Ohio. 

Pipe-Smokers Urged to 

READ THIS 
FREE BOOK 
If you smoke a pipe, or would 

l ike to, we invite you to read "The Choice of 
Experience" •.• the fascinating story of John 
Middleton's Walnut pipe-tobacco and it.s be
ginnings in 1856 in old Philadelphia in the 
days of sail. Enclosed with the book will be 
an ample sample of Walnut ••• Middleton's 
master-blend ·of 7 superb, naturally aromatic 
tobaccos . . . mild, fragrant. and friendly. Just 
scratch your name and address on a peony 
postal and mail it to John Middleton, 1201 
Walnut St., Philadelphia 7, Pa. 

FILLS 
NAIL 

HOLES! 
PLASTIC WOOD fills 
old nail and screw 
holes fast. for secure 
hanging of doors, cur
t ain rods, window 
shades. Handles like 
putty ; hardens into 
WOOd· 

,., 

Better Built 
Lower Pric 

Safe Boats W'rth 
fuH Length Spray Rails 

Canoes $75 and up 

Keep passengers perfectly 
4ey-even at high speeds. 
Catalog a lso shows today's 
seven. most popoJar models 
o.f sailboats. Two big facto
nee. 

Outboards $48 and up 

CATALOG FltiEE 
Wrlta fo ryoor copy. State kind of 
boat In which you are lntereet~. 

THOMPSON BROS. 
21e Ann St. { Writ~~ w ) 

PIMTIGO, WIS. nt.\n plocle 

GOING PLACES TOGETHER/ 
*Companions wherever the army goes. 

The improved HULL COMPASS wlll be 
available to motorists after vic tory-bat
tle-tes ted for your car. 

* HULL MFG. CO., 
P. 0. Box 246-ES, 
WARREN, OHIO 

!~~a!!~Y~~:~k-~!.!~~~!~!p~e~~~~}!!~:;l~ ~;~~ 
bond. Tbe only cement o r Ita klnd. Exhaustive testa prove all Jar 
our claims. Unexce lletl !or adhering metal to metal , cellophane 
and acetate to wood or metal: for gluJng leather, 
pager, wood, pr inters t'uta, plastic N T 
nn bundr~a o! other nsea. A S T C £ M £ 
S T A • f For Every Kind of Job 

Excellent for bulldlne of model planes. 
ahlpa, manufacture of novelly Jewelry, model fur· 

nlture. Watu rt>alstant. eh•an, ensy lO uat'. S atisfaction g u ar-
anteed or money r e funded. Large 4 oz. Ja~1 pastpnld ... .. ..... .... $1.00 
American Wood Type Mfg. Co., 270 Lafayette St .. New York 12. N.Y. 

NEW OTTAWA SAW 

F. RAHN 
pt. CENTRAL AVE. 

CH I CACO 5 1 , ILL, 

242 8uy War Savings 8oncls oncl Stamps Regularly. POPULAR SCIENCE 

Copyrighted m ~ erial 



• 

• 

• 

en of reCOf!nized judgment 

are incl ined to place high value on 

·the possession of a rruly fine pipe. 

Likely it" a Royalton- rhe pipe chat 

adds a fina l nore of sa tisfact ion ro 

the pleasure a good tobacco a ffords. 

HENRY, LEONARD & THOMAS, OZONE PARK. NEW YORK 

The Dennison Handy Helper says: 

Wilhl Destruction, Plain Misuse 
or Careless loss Has No Excuse 

with 
.. QUICK-SET" 

WATERPROOFING 

• 

• LIKE MAGIC! Mer e ly h old " QUICK-SE T " a gainst water pressure and 
t he leak stops! Simple directions tell how. Thls sen sational n ew 
PLASTIC-LIKE compound f orms a m oisture-proof barrier p reventing 
further Infil tration of water thru Masonry Wa lls. 
EASYI POSITIVEI RESULTS GUARANTEEDI 
'*: W rite f or FREE fol der show ing bow to waterproof a ll typos Masonry 
Walls: or s ubmit your problem to our Engr . Dept. fo r FREE a nalysis. * Ask for "QUI CK·SET" at your Palnt- Rdwe. - Bldg Supply or Dept. 
store T ODAY! If n o t yet avaJlable, send ~Oc t or 16-oz pkg .. pos t-paid. 

AMERICAN FLURESIT CO., INC. 
635 Rockdale Ave. Cincinnati 28. Ohio 

• I 

. . .. 
. 
" 

" . . . . . 

. . . . . 
. . 

'·. 

~ ," l'. 
•: 

. , .. ... . . . 
.!\ 

-~ . 

THE QUALITY which has always 
been symbolized by the GoodeU ... Pratt 

trademark lives on under the Millers 
Falls naine. One in quality for genera ... 

tions - one in production and man ... 

agement since 1931- Go9<fell ... Pratt 
precision tools now.. carry the company 

.name- Millers Falls. Only the trade ... 

name is changed. 

So when you buy, insist on the name 

Millers Falls. 

MILLERS FALLS 
COMPANY 

Greenfield, Mass. 
U.S.A. 

• 

MAY, 1944 Buy War Savings Bonds and Stamps Regularly. 243 . 

• 
C.opynghred m< ten I 



• 

• 

, 

• 

THE 

el-0 
Tho roughly aged, 
carefuJl y selected 
briar . .. bench-made 
and sculptured by 
cr aftsm en fa ith fu l 
to a fine trad ition . . . 
a pipe that's sm ooth 
and mello w ... a real 
delight to sm o ke . .. 
a treasure to own 

Look for the name
MAR XMAN 
27 W. 24th St. 
New York, N.Y. 

• 

• 

• 

• 

TBE BARRON MVLTI·PVRPOSE 
ROTARY WOOD PLANER 

PLANES a IUIFACEI • PANELS a lEADS $ 7. SO 
IOUTIIIIOOVEI • UIIETS • TENONS COMPlm 

Converts ANY drill.., ... In- STEEL TOP AUXILIARY 
to a time aavlns. low coat plan e r, 
paneler, t enone r , etc. surface flnlahes DRILL PRESS TABLE 
a ll typea of toup sralned a nd knotty au 800 IIQ. lA. amootb work· 
surfaces to asate smoothness. 5afel 1q aorfaee. Equipped for 
Guaranteed h armless to drill press. ahaper and many other 
Thousands now In uae. SOLD ON Important wor l<abop $595 
MON£Y BACK GUARANTEE. Full re· uee-a real biU' at 
fund on 5 day tria l. Shipped prepaid 
o n receipt o f 57 . s o-or c . o . D. YOU 
RISK NOTHING, Free literature. 

BARRON TOOL CO .. INC. 
370 Architect$ Bldg. , De troit 1 , Mich. 

MENDS 
DISHES 
Also mends furniture, 
g lassware, toys, 
and lugga ge. 

ou PONT •tc •t, &.•A.T.otJ. 

Act f 
r.JotA'• 

48 Plans and Designs 
Wall shelves, garden ornaments, ash 
t rays, novelties. bird h ouses. etc., etc. 
Accurate, beautiful designs given free 
with each purchase of one of our new 
17-family Mar ten h ouse plans. Easily • 

• JACKSON STUDIO, 

constructed - step-by-step lllustratlons 
and explanations. Anyone can bUild it . 
Act n ow - save money. A Two Dollar 
value for only one dollar . SendJl today 
for your Marten house plans an receive 
F REE 48 tested. approved Plans. 

DEPT. A., SHOREWOOD 11, WISCONSIN 

BUILD~RC~WELDER ::e.:,~ 
For Light or Heavy Work. 30-200 am- wu ou 
peres. Complete PLANS 35c. Send today 
and we 'll include FREE our BIG Catalog . 
LEIAY Mfe. Co., 1323 LeJ•Y Bide.. ~ 

Minneap o lis, Minn. 

Get Pre-Flight Training-Easy! Quick! 36-ln. Industrial Training Models 
Ideally suits both classroom work ancl flying 

B •1d Cl I d M d I "Tbe Mod e ls the Me n Ul eve an 0 e s In the Air Forces Build" 

See your de•ler first. If he can't 
s upply you, order direc t . Inc lude 15c 
post-pack charge with ALL orders. 

* 
German folke-Wulf 190 

* 

Cleveland Model & Supply Co. * bwM~;: ~~~:1tM~r:ce••,,~~~; * 
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Kit T74: Meseeraehmltt 
ME·l09 

Kit T·76: Bell "Aira• 
cobra" 

Kit T77: Curtlll P·40 
"Warhawk" (shown ) 

BuUdthNeblc3-
ft . span modet.. 
Each a reallatlc 
beauty. 

Kit T78: Hawker "Hurrl· 
une•• 

Kit T85 : Lockheed P·38 
"LIPtnln&" 

Kit T•l: P·Sl "Mua• 
tanc" 

Send Sc for new 
No. 41 Catalog 

~~e:;:::> ( ~:;:) 

• 

4508046 Lorain Ave., Cleveland 2, Ohio 

• 

POPULAR SOI ENOE 
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WHEN THE WAR IS 
OVER THEY'll SERVE 
AT HOM.E AGAIN_\ 

SCREEN PATCHES 
6 /tn 25¢ ON CARD lltlm 

Tiny, patented hooks snap on easily 
without removing screen. One or more 
patches repair overage size hole. 

"HAVl A PATCH READY" 

LOCAL STORES 

With OUr at.x ln. tool ateel cuttera. Make 
moutdlntra, cutnca. drop·leat tablea , croovea 
beac11n&' II: JoiDtlne l " wtde •1.50, l W" .l.75. 
Po.tpatd. State ata. bole, Ltat II: folder free. 

John A. S.adltrem, Box 517, Stow, N.Y. c=:;...;;.;;~ 

for 
Drilling 
Milling 

Grinding 
Fitting 
Fillnt 

Solve Difficult Angle Jobs 
Quick, a ccurate aetupa a t any angle. End 

makcahlft metboda- tlme loiiS-reJec· 
Uone. Ideal for tool rooms or home 

workshop. Accurately machined 
and graduated. Once eet. It stays 

locked. .Jaws hardened steel
p lain or a-rooved. Sizes 1 1/2" 
to 8" .Jaws. Orders Ailed on 
P.lant priority_ ratings only. 
You may Qualify. Write. 

1 Chlcalo Tool & Engineering Co. 
839 South Chlca.Jto Ave . 

Chlcaco 17, 111. 

Send fer F'" Clftular 
"101 ANOLE OPERA
TIONS" d-.ribeo coon
piece llne, d•• -ny -

PAV£S TN£ IYAJ/ 
TO TOKYO{ 

Sharper shooting . •• 
closer bombing ••• 
q uicker thinking 
that's our edge on 
(he N ips ! 

in hundreds of w ar plants, Atlas 
Bench Milling Machines and other 
Atlas machine tools he_lp deliver rhe 
precision that puts the punch in ou r 
light ing machines. 

When the war's over you 'll want 
some of these Jow-cost, compact tools 
for j iOin' shop ! R emember Atlas for 
lathes, m illing machines, shapers and 
drill presses. 

ATLAS PRESS CO., 55 5 
N. Pitcher St., Kalamazoo, 
130, Michigan. 

-FOR A NEW 
AFTER THE WAR 

MAY_, 19# Buy War SaYings Bonds and Stamps Regularly. 245 
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• 1n LENSES 
16 MM ACHROMATIC PROJECTION LENSES 
These were manufactured for the Government but 

did not come up to the Manufacture r 's high and exact
ing s t andards. However, we g uaran.ee you wi ll be more 
t han pleased with the resUlts. They are 4 element 
lenses consis ting of 2 cemen ted achromats (color cor 
rected ) 18.4 mms in diamete r with an effective focal 
~ength of 2 inc hl!s . . · .. . h igh quality, s uitable for .Pro
Jectors. Supply ts hmtted-orde r today. (eas y d irec
t ions for mounting included l only $4.00 · Pos tpaid. 

TELESCOPE EYE-PIECE LENSES 
Achromatic , posit ive le nses o r iginally made tor the 

Government but have chipped edges . . . . makin~ 
possible sale at fraction of original cost. Come un
cemented. 

Dlame~r Focal Leng t h 
11 . 5 mms 24.5 mms 
13 .5 mms 48. mms 
20.5 mms 5 1. mms 

(Minimum orde r $ 1 . 00) 

PRISMS 

P rice 
SOc 
soc 
soc 

P entago n P r ism- o riginally made for Uncle Sa m 's 
a irplan e bombsights .. . . . ... ... .. . $1.50 Pos tpaid 

Lens Surface Prism-one surface ground convex 
with F.L. of 60 mm . . . . . ... . .. . .. $Z.25 Postpaid 
( 1 each of a bove Prisms . . . . . . .... $3.50 Postpaid ) 

OPAQUE PROJECTING LENSES 
Achromatic combinatio n cemented . unmounted. 

Diam. 63mm- F.L. 9 s4 inches . .. . . . $4.50 Postpaid 

MAGNIFIER SET 
Dia m eters from 9 mms t o 2 1 '., inches . P owe rs from 

1 to 4 0. Se t No. 1001-N . . . . 4 fenses $1.00 Pos t paid 
FREE: Our regular 30c bookle t on Homemade Mag

nifiers inc luded gratis with above. 

EDMUND SALVAGE CO. 
27 W Clinton Ave., Dept. 10-A, P.O. Audubon, N. J. 

sAW Fill 
You can have a good, steady, cash business of 
your own reconditioning saws with the Foley 
Automatic Saw Filer, which makes old saws 
cut like new again. The Foley is the ONLY 
machine that files all hand saws, also band and 
circular saws. Easy to operate-no eyestrain. 
SEND POR PREI PLAN-shows how to start in 
spare time-no canvassing. You can get a Foley 
Filer now-no special prior ity application re
quired. send coupon today-no salesman will call. 

FOLEY MANUFACTURING CO. 
519-4 Foley Bldg., Minneapolis 13, Minnesota 
SendFreePlanon Saw Filing business, no obligation 
Nanu ______________________________ ___ 

---------- 1944 
§ PHOTOGRAPHIC -
--
--------------
-----------E --

CATALOG 

NEW EDITION •• 
... i•st p•blished 
o ff ers brand 
11ew Press Cam
e ra , Fla sh G uns, 35MM Viewers and Pro 
~ectors, Darkroom a nd Movie Accesso 
Ties, e tc. at low prices. Many items reduced 

-------
= ---
------

fo r clearance. G e t your Free copy today. :§ - -
-
- -
%MONTGOMERY WARD ~ 
~ ~ 
~ DIPT. '5·544, CHICAGO 7, ILL. ~ 

~/;;lit! I I I I I I I Ill illl I lllll lllllll II lllllllllllllllllllllllllt llllllllllilllh\\\ I 1\\\\\~ 

For Shop, Farm and Home Repai 
Welds, broxes, solders, cuts oil metols. Anyone 
con operate it. Repoirs steel, co st iron, olumi-'-' 
num, brou , copper, bron%e, etc. Co mplete w ith 
power un it, flo me and meta llic ore ollochments. 
!Reolly two welders in one.) Corbons, fluxes, 
rods, mask included. Just plug it in o ny electric 

For hobbyists or 
• 

profeuionol. 

outlot. 110 volts AC or DC. f'ttit --====f:::::::;:y 
Us«i by t/oc Navy, Cuorou· ""'J 
tcM one yeur. Complttc sim· 
pie inJtructions with each set. 

MAGIC-WELDER MFG. CO. 
241 A CAN Al ST. NEW YORK CITY 

TAPE WORMS 
ROUND WORMS 

(Ascarids) 

HOOK WORMS 
WHIP WORMS 

••• you can free your dos of all these worms 

W/Yh PULVE 
c~~~~~~~; WORM CAPSULES 

Used IIJ lllltnr lneln At llldinr !Ill. dfll(, dlpartl~tt~l sbns. 50c 
I pdqa(dllbiiSiza, 75e). PlcllllltwOWQS: for puppies, furdap. 

When Writing Advertisers Please 

Mention Popular Science Monthly 

• 
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A-PE-CO 
PHOTO · COPYER 

$5500 FAST, PHOTO-EXACT COPIES 
IN ANY OFFICE OR SHOP 

Same-size, exact photo-copies o£ anything up to 
18"x22" . Eliminates steno-copying, tracing, proof
read ing. Photo-copies direct from letters, records, 
pictures, blueprints, tracings, receipts. shop orders 
-anything written, printed, drawn, photographed. 
Accepted as l egal evidence. Copies from maga
zines or books. No end t o the uses of A-PE -CO. 
Needed by all departments. Thousa nds in use. 

No Camera-No Film-Low Cost 
Any offi ce employee quickly becomes expert. Low 
cost per copy, lowest investment in equipment. 
Saves other equipment. Simple, fast. No focus ing. 
Conserves man-hours. Put A-PE-CO on any avail
able desk or table. Immediate delivery. Write 
for A-PE-CO folder. 

AMERICAN PHOTOCOPY EQUIPMENT CO. 
284e N. Clark St. Dept. HU·54 Chicago 14, Illinois 

RepruentatiL't8 i n Principal Cit ies 
In Canada: Ralhl"aS & !'ower Engineering Corp. , Ltd. 

. FIGHT WITH WJI.R BONDS 

CRAnSMEN-STOP RUST WITH 

FIENDOIL 
Protect tools, clean and coat them with this anti
corrosive favored for years by gun and tackle users. 
Get it now a t your Sports or Hardware Store. 

2 oz. Bottle-SSe 
McCAMBRIDGE & McCAMBRIDGE CO. 

Baltimore 

AT HOME - SPARE TIME 
New 1 94 4 course! Teaches watch and 
clock trade. Big opportunities now. No 
p revious e xperience needed. Easy self· 
study training at amazing low price. 
Money-back g uarantee. FREE • • • 
write t od ay for big Success-Ca talog . No 
obligat ion. Nels on Co ., 3 21 S. Wabas h, 
Dep t . E - 03. Cbicn.~to 4. 

• 

BROWN DUCKS 
Give Bxtra Protection! 

• You' ll find these new-style 11 oz. heavy 
Brown Duck Carhartts, with coats tp match, 
th e ideal work garment for those extra tough 

jobs. Structural iron and steel 
workers, foundry men, line-men, 
electricians, road builders, freight 
handlers, truck drivers and a host 
of others swear by their exclusive, 
extra protection, water repellent 
features. 

They give greater satisfaction, 
longer wear, real work comfort
are tops in appearance, protection 
and full cut to fit. 

IF YOUR DEALER CAN'T supply you 
from stock send in your measure
ments and $3.50. We'll send them 
charges prepaid. 

WORK CAPS 

in materials to 
match. Wash
able, comfort
able, with 
breather eye
lets. 

HAMILTON CARHARTT OVERALL CO. 
fsfabllslted J 889 

De troit, Mich. Carhartt Park, Ky. 
Atlanta, Ga. Dallas, Texas 

On sole at your local dealers 

-- - -----
IF YOV WAN/ AN A/lC WElDER. 

• 

'A7E;~' I , I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,,,rJETTEil SEE NtJIIA1lr tttl'tft, 
I 

I 
I 

I 
I 
I 

0 Am lntenl ltd Ia o.mp 

Welder for lmmedlctt dtliY•fT· 

Send Ite m• ehtck t d-no o!tJigatloQ. 

U you are on importaJII work. you ahould hove 
the advcmlag .. ol "Simplllied" Arc Weld!Dg to 
help you speed your work. cut costa. gel strong
er, be tter joba. Hobart Weldera have many ad· 
vantage• not found in other welders. are more 
suitable for your work. Let ua Mnd you cal· / Cl Compltlt Welder Coaolo9 
alog and detalla on how yoll can get a 
welder NOW. UM the coupon. 

HOIART IROS. CO., lox P·541, Troy, Ohio 

~ $.• &,'L 'tf "' 
-~1/IIRr AR~-·:t«;,~Q.s 

I 
I 

I 

0 Ve•t Pocket Wtldere· OuJde 

I Ncun•---- -------
1 

I 
I 

Addro,.._ ___ ____ _ 

Hobart lros. Co., lox P-54 1, Troy, Ohio I _______________ _. 
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While they las t, these well-e n gineere d 
factory-built, motors offer you a n op
portunity for 6 10hiug aud h ealthful re
laxation without u sing n eed ed gasoline. 
Comple te with adjustable transom bracket, till
er g r ip switch and efficie nt m e t.al propello r. 
Power e n o ugh for b oats up to 16 foot ••• ideal 
for tro lJing .•• s ile n t, s turdy, s intple. Operates 
o n o n e o r two 6 volt s torage balleries. Pdce 
349.95, less balle r y. 

UNIVERSAL BOAT AND LUGGAGE TRAILERS 
WiU ha.ndle any ftat , vee or rouud bouom boat up t o 18 
foot. S-C Trailers are w e ll-engineer ed • • • s turdily-bui lt 
with an all-me tal chassis . Complete w ilh ball·hltch and 
ball, and tail lig ht. Dro p-cente r w h eels t.ake standard size 
tires. S hif•ped in s turdy c ase, 78"x42}-i" x 12", w hich 
when fas tened to chassis fo rms utility body or luggage 
carrier fo r 1000 -lb. load. Assembled easily and quickly 
by anyon e . Price 889.50 less tires. 

Above prices are F.O.B. S ilver C r eek, N.Y ., .o r thru your 
l ocal marine or sp ortin g good s 
d eal er. Ask him, or wri te for 
d escriptive folde r. R e tail ord.- r s 
eent t o the fa c tory will b e 11bipped 
C. 0. D. S upt•ly is Jimited. 

SILVER CREEK PRECISION CORP. 
3 Mechanic St., Sliver Creek, N.Y. 

ys 
for 

Handsome. -page smoker's guide describes, 
Illustrates scon•s of swet>t-smoklng p ipes. rare, 
tasty tobaccos. beautiful pouches. humidors, 
l'lC. Many ex<'ellent gift Ideas. especially for 
serl'lcemen. You' ll prize this pleasure-packed 
hook. It 's FR F. F. - write today. Lane Tobacco, 
Ltd.. Dept. P ::>:::. 122 East 42nd St.. New 
Yo1·k li. · 

OSPIT L ILLS 
hole Family 

Costs 3c a Day for Adults 
Only 1 lflc a Day for Children 

It's here! The new Family Hospital and Surgical Expense Policy 
you need a nd want! One policy insures w hole family-mother, 
father , c hildren, anyone from 3 months to 65 years. No med
ical examination. Pays up to $510.00 hos pital and surgical bills 
for EACH and EVERY person ins ured. Pays up to $100.00 
doctor's fees for operations. Pays up to $50.00 for operating 
room, medicines ,ambnlance,etc .. Covers s icknesses, a ccidents, 
operations , childbirth, f emale disorders, and many other disa
bilities not covered by other policies. You select your own doctor 
and hospital. This f ull-coverage Family H ospital and S urgical 
Policy issued DIRECT to you at special family rates by big 
strong company with over $2,750,000.00 in assets. Investigate! 
SEND NO MONEY, but mail the coupon below quick for f ull 
details- sent FREE. No agent will call on you. Act today! 

~~~~~~~M~;~~------, 
I 4533 Jackson-Franklin Bldg., CHICAGO &, ILL I 
I Send m e your FREE INSPECTION Offer ot LOW-COST ( 

Family Bospitali:l.ation Plan. 

I I I NAME_______________________________________________ I 
I ADDRESS_____________________________________ I 
LCITY·----------- --------------- STATE.-------------j -----------------

• 

I 

• '\d' ~ 
THE NEON 'GLOW ' 

••• LOCATES TROUBLE 
INSTANTLY in electric c ir· 
cuits, fuses, cut-outs, motors, 
radios, applianc es. Tests 
everything electrical from 
1 00 to 5 50 volts. Indicates 
hot or grounded wires. Tells 

A( from DC. Far su
peri o r to ordinary 

!:::7--...S~~ clumsy test bulb. 

PUTS "fiNGER .. ON THE 
TROUBLE SPOT- - QUICKLY 
Saves precious time. Indispensable In shop 
or home. Has patented safety features. 
Vest pocke t size with c lip. Life time guar· 
antee. Lis t 5 1 . 50 (Priority A 7 required) 
Purchase through regular e lectrical dealers. 

51bs ~o~~ErH!~~~~!~~~~$1 98 
•-WORKSHOPS - HOME USE • 

SCREWS • NUTS • BOLTS • WASHERS 
RIVETS • SPRINGS • BRACKETS • MISC. 

MORE THAN 1,000 PIECES 
5 full p ounds-a veritable treasure 
chest of f astening d e>ices f or every 
practical u se. Satis fa ction g uaranteed. 
Limited supply. Order now. $1.98. 
S PECIAl 2 assortments, over 2,000 
pieces, for $3.6 9. 

WIDRA N D ISTRIBUTORS 
2.34 West Hubbard St., 

Chicago 10, Ill. 

Send Cor easily learned tricks that mys. $ 
tl!y, startle, amaze! Card tricks; mag-Ic I' tricks ; practical Jokes. 2 :s d ifferent artl· 

_&-li~V).t/ <'te>l and gnc:ljrets for a $1.00 bill . C .O.D .. 
39c ex-tra. J oke Book Included FREE :md ex-

tra I! ~-ou order now. :Money back guarantee. 
TRI X CO., 82 W. Washlncton St. , Dept. F ·SO, 

Chicago 2. 111. 

MASTER DRAFTING MACHINE 

RANDOLPH RADIO 

e Biggest 
time saver for 
dimensioned 
s ket c hes, 
lette.ring and 
layouts ever 
sold at-This 
Low Priu 
While they 
last. Limited 
Supply .. only 

$3.95 
ORDER T()DA l' 

611 West Randolph St. 
CHICAGO, ILLINOIS 

·-· -
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Ask your dealer lor the new 19« H l B 
Official Soli Ball Rule look or send 1 De 
to com postare and malllnr to OepL Z·lf· 
Hlllerlch l Brdsby Co. loulsv llle 2, Ky. 

GOLD SEAL MECHANICS 

TOOL CHEST 
To aafe&"Uard valoable pre· $7 95 
clalon tools . All eteel. Plano • 
hJncee on ltd end drop front. P t 
Slze 19 ln. lon&', 7 ln. wide, p o:d 
7 ln. hllrb. Top tray 2 ln . deem. a 
8 dJvlded metal pull·out drawera. 
Dnrably eonatrueted . Stream. 
lined deal&'D. Two· tone flnlah. Qulek 
delivery, Send for yourt today. 

GOLD SEAL MFG. CO. 
ZO N. San~r•mon St. Chicago, Ill . 

When Writing Advertisers Please 
Mention Popular Science Monthly 

• 

SPECIAL 
COMBINATION OFFER 

Standard 10" SHde Rule and Instruction Book; P ocket 
lculator for adding and subtract log up to 1199, !199 ; 6" Transparent 

and Graph Rule ,~rraduated tn cent imeters and ihches 
for $1.00 cash ($1. 10 Foreign) POSTPAID. 

ew " TRIG" 10" wllh P O\'kl't Cakulator and 
POST 

I 
WITH BOX 
OF FILTERS 

FRE£1 

The patented filter is the heart of Medico 
Filtered Smoking. Its 66 mesh-screen 
baffles whidcool smoke- retain .Rakes
and absorb moisture. When filter is dis
colored, it has done its job. Discard it and 
put in a fresh one- costs only ONE CENT. 
Enjoy the benefits of Fra nk Medico 
Pipes, Cigarette and Cigar Holders. 

GENUINE FILTERS 
FOR MEDICO 

PACKED OHL Y IN THIS 
REO & BUCK lOX 

Enuhles you to do 
ul ftlcull. cnlculaUona Instantly wllbout paper or 

pencU- mu!Uplylnll . proportions, division, extracting roots, etc. 
Accurate, white cowposil ion face. lias standard A, B, C, D, CI 
and K scales. 

For c omph•te outll t. Including slid~ rule , 28-page Illustrated In· 
s tructlon book, earry ln&' ca•"· s end 50c t 60e Fo reign ) . New "TRIG" 
10" Slide Rule, wltb aame tlx acales as a bo ve plus s. L . and T scales 
on Re verse of Slide for p roblems In T rigon ometrY; Gunme tal Flnlah 
[ndleator : eompl~te l nlltructlons - $1.00. Mailed p o,.tpnld . Satisfaction 
Guaranteed or money refunded . ( See Special Combination Otrer. ) 
Orde r NOW. 

HEWIC CO., Box N-143. Crand Central Annex; New York City 
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THIS BIG, NEW, 
WORKSHOP MANUAL SHOWS 
YOU EXACTLY HOW! 

Here are more things to make and do than have ever before 
been crammed into a single volume! Everything from a simple 
ash-tray to furniture for every room in the house - with plans, 
simplified working d rawings, pictures and step·by-step instruc· 
tion that w ill make it easy for you to turn out finished p roducts 
that everyone will admire? You'll find easy and money-saving 
ways to make your own repairs arou nd the house, new ways to 

rut down on home upkeep costs! You'll find directions for refinishing your 
automobile, building modern bathroom cabinets, making an inexpensive 
garden fireplace, and hundreds of other fascinating and useful p rojectS! 

Whether you work with a few hand tools o r use power tools-whether 
you like one-evening projectS or more ambitious undertakings, the 
G IANT HOME WORKSHOP MANUAL provides you with a variety 
of projects that will keep you occupied for years to come! It 's entirely 
new from cover to cover and an astonishing bargain at only 5 1.98! You'll 
save more than that on almost any single item you se.lect for your first 
project from this book! 

496 PAGES • 1500 ILLUSTRATIONS 
The GIANT HOME WORKSHOP MANUAL shows how 
to use a drill-press for wood shaping; how to build an 
all-purpose boat; make unusual bookshelves; build a 
super-speed midget racer, an electric l ie detector; fire· 
place screen; an J 8th century secretary; a Chippendale 

slatback armchair. Shows how to build a badminton court; model high
speed sea sled; portable dra.fting kit; shepherd's pipes; sails for ice-skate 
sailing; dry-point etchings. 

MIY HOllY, SPORT AND PIACTICALINTEIIST IS INCLUDED! This great book 
shows bow to make a toy submarine for the children; a tea set of ham· 
mered nickel silver; sportsman's gun cabinet.; game-bird plaques; a privat.e 
telephone line; a table-tennis table; an electric-arc soldering t.ransformer; 
punch press; low-cost modernistic bed; a nautical boy's room. Shows bow 
to build and upholster a barrel chair; bow to repair masonry, and 
plumbing; build a home 6re alarm; how to save money on home heating; 
paint your own boat .•. AND HUNDREDS OF OTHER IDEAS! 

SEND NO MONEY NOW 
TRY THIS GREAT BOOK FOR 10 DAYSI 

MAIL COUPON TODAY •1 

Although this GIANT HOME WORK· 
SHOP MANUAL sells regularly for $3.50, 
the publishers are offering it to new 
friends for a short t ime only at the bar· 
gain price of only S 1.98 - a saving of 
44%! But you needn't risk a single penny 
to see this book. SEND NO MONEY 
NOW - · just mail the attached coupon. 
When the book arrives, deposit the special 

price of only 51.98, plus a few cents postage, with your 
mailman. Examine the book at your leisure. Marvel at 
the great 'variety of projectS it brings you. Within 10 days 
if you are not fully satisfied, simply return the boo.k and 
we will refund your money in full! 

POPULAR SCIENCE MONTHLY, 353 4th Ave., New York City 

• • • • • • • • • a • • • a 
• • • • • • • • • • • • • • • • • 

POPULAR SCIENCE PUBLISHING CO., DEPT. 54 
353 Fourth Avenue, New York, N. Y • 
Please send me my copy of the 496-page G IAN T HOME 
WORKSHOP MANUAL. 1 w ill deposi t with the post· 
man only Sl.9S plus a few cents postage as payment in 
full . If, after examination, I am displeased in any way, 
I will return the book within 10 days and you guarantee 
to refund my money in full . 

N "'''e ....... ... .. .,... .................................................... ___ -·---------- · ..... _ 

S I reel .. - .. -............ ..... . .... - ....................... ....... _ .. -·· ....... _ .. -·· ....... _ .. . -· ·--

City_,· ........ __ .......................... .......... ·-· .... Stt~te~ ...... ·-· ...... ··-· ..... --""r~ 

, you prefer to send sr .98 now, we will pay postage. 
Same refund guarantee. 

• • • 
I • • • • • • • • • a • • • 
= = • • • • • • • '""'---------------------------~~ .. I I I I I • e • 8 e II I I I I • I I I II II Ill I II II 111111111 I II Ill I IIIII II IIIII • .! 
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EVERYTHING in RADIO and 1 

ELECTRONICS for War Train-
ing, Maintenance or Repair 

New R·F Resonance and 
Coil Winding CALCULATOR; 

• I 

• I 
I 

• I 
I 
I 
I 

• I 

Easy to use! For fast ac- : 
curate determination of : 
resonance factors and coil 1 

I 

winding data. No. 37-955. • 
I 

Postpaid, only 25e. 1 

• 

RADIO'S FINEST BOOK VALUES 
Specially prepaR<! to aid radio uaining in schools 

and indusuy. Full of valuable data. Send for all stx! 
Radio Formulas and Data look No. 37-752 • • 10c 

Dictionary of Radio Term• No. 37-751 •• 10c 
Radio Circuit Handbook No. 37-753 •• 10c 

Radio lulldert' Handbook No. 37-750 •• 10c 
Simplified Rodio Servicing No. 37-755 • • 10c 

Radio Data Handbook No. 37-754 •• 25c 
All Six Books No. 37-799 . . 75c 

ALLIED RADIO CORP .. 
833 w • .Jackson, Dept. 7·E·4, Chlcaco 7 

*POCKET TOOL* 

I 

• I 
I 
I 
I 
I 

• • I 
I 
I 
e 

Handy, useful , something you need 
...._. many times during the day. Regard· 
- less of where you work-in the fac· 

tory--around the home--on the farm-thi s patented " Lucky 7" 
pocket tqol wi II be worth its small cost many tl mes over. Made 
of case-hardened steeJ-~18" thick-I" wide and 3\/z" long. Screw 
driver, rule, square, w.rench, wire splicer, tack puller, bottle 
opener, friction top can opener, wire insulation stripper and other 
uses. Send only 25c in coins at once - and get yours, postpaid, 
while they last. Satisfaction guaranteed or your money back. 
YATES MFG. CO., BOX 208. LAKE GENEVA, WIS. 

War when Sllllllnr. 11'1ndl11, paint sprarlna, swtep111, dustlnc, fumscs 
tlunlnr. etc. HaadJ u 1 pair ol llaSSIS. Just knp moutll d0$8d and 
braille tllrOUih -Is II J0U do to ... 11. Pnllds apiMt MJISII'ICI dusts, 
Int. coal, ceiMftl,aralft dust. HIY tmr sullww$ -to kelp from lnlthlnc 
pollen. Welchs 1 oz. Hu 9 sq. ln. IIIIer. Wrlle fw ,,.. UIW•IWI tl 

H. 5. COVER, Dept. PS, South l•ncl, Incl. 
" GOLDEN JUB I LEE YEAR, 1894 • 19H " 

Rub on 
"PRO ·TEK" 
like a 
cold cream 

It acts like an 
invisible glove 

When 
through work, 
grime and paint 
wash right off 

H-C PELLETS ARE AVAILABLE 
at dealers or direct. Cal. .22 and Cal. .177. P roduction ot 
all models Benjamin Air Rifles and Benjamin Air P istols 
bas bee.n suspended for the duration as our tacil1ties a re 
engaged in War Work. WRITE FOR OUR ILLUSTRATED 
PRICE LIST and BUY MORE WAR BONDS. 
BENJAMIN AIR RIFLE CO., 811 Marion St., St. Louis. ( 4) Mo. 

ANGLJ: IRONS FOR SVRFACJ: GRINDERS 
Do you operate a surface grinder? Here is our new magnetic 
ANGLE IRON which eliminates damps and holding devices. 
Just place on the magnetic chuck, set work in position and 
grind. This tool measures 3" x 3" x 33A". Price $23.50. ORDER 
TODAY AND SEND FOR 8 page folder uTIME-SA VING 
DEVICES FOR THE . GRINDING ROOM," showing ac-

~~~~ ~~~~ cessories to speed up and simplify surface grinding operations. 

~-· GEORGE ~~ CO., Inc., 128 PS Lafayette St, New York 13, N.Y. 

• 
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AMAZINGLY SIMPLE & EASY TO OPERATE 
This p ortable Dynamic Welder eas ily car
r ied r ight to the job--plugs i nto ony con• -~ 

venient, properly wired 110 volt 

Once yo u see a Dynamic In 
oper ation you won't be with
out lt. I ts simplicity will 
amaze you. ln a y ear the 
Dynam ic only cos ts you 
about 6c a d li,Y. light circui t---works o n Iro n, Steel, 

Bm .. s, Bronze a u d oth<'r mcl31s -has 
-• 

ei~ht m etallic a a.fl c-arhun nr<" \\"t?hfins:: 
h <'a t sta~t<"'-<IO<'~ work ~·uu wu11ltl th ink 

• Com~.>R complete with hel m<'t, 
rod!l, <'nhl.,s. e l ectrode holder 
and operating lns ln.tctlons , 
etc. 

o n l y po:,~ihle wath a lare:cr , mor e ex· 
pen~ivc m achine. 

DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY 
lil a intcunne7e lllcn : F ur mer!..: llft>ch:mlcs ; l\lu~·hlne Shop .. : r uundr.cr.: AuLO, Genera l 
Re1 >al r nn<l J ol> Wt•illln ;.: Shor": uxing t he Dynamic find l t so lndlspensable a n d 
ll >'l•ful t hnt t hey cannot a ffoN to h<' Withuut lt. 

. 
Write today for f ree priority 
a ssilitance and particulars on 
how to quali fy l o r one o f 
these am.azingly low-priced 
w"lders. Act now while 
t hey ure sti ll available . Get 
d r tul hi on our l O·day trial 
o ffe r. 

If lncxperit'lll'Cd, you """ ea!<l i~ lt>am to d o a variety of high srrntle weld ing joh5 hy 
fo llo w ing the pr:tctical, simplifil•d operating a nd w elding ln~U'U<'llons f urnished. 

DYNAMIC WELDER CO., 13-AM East 23rd St., Chicago 16, Ill. 

DEATH BRINGS ~~:~:'CASH 
P rovide f or those ~·ou love 
t his wise. snrl.' , f'nl'y way 
when death visit$ your home. 
Good. sound REAL LIFE 
I NSURAN CE mf'ans so 
m uch at a time liltl.' this 
COSTS only Sl! a MONTH 
P ay R hi I!' h t' R t T R T P L E 
BENEFITS up to $!35:!5 .00 . 
Covi.'J'S dC'a th from A)."Y 
CIIII RC . NATURAL OR AC
CIDENTAL. Policy i ~'<Fill l.'cl 
on 1'1 n n r oY n 1. hy M A I L. 
with NO MEDICAL EXA:\I
INATION. Age limits 10-65. 

INSPECT POLICY FREE 
You a re not obligated in the 
f'li:;rh tf'st way. ~0 AGE:\T 
WILL CALI •. Get this policy 
in ~·our own h11nds, t lwn 
dl.'t•ide for your:::clf. Just 
muil a. postcard to 

TYPICAL 
BENEFITS 
as provided In policy 

51175.00 ~~· 
f or Natural or Ordl· 
nary Accident Death. 

51017.00 ~,. 
for Natural Clf' Ordi
nary Aeeldent Death. 

52339.00 Al~e 
for Travel Accident 
Death (Triple Beneftt ) 

51112.00 A4'i 
for Auto Ac e I dent 
Death ( Double Beneftt) 
Proportionate lenefita 

for Other Attl 

CROWN LIFE INSURANCE COMPANY 
203 No. WAIASH AVE. DEPT. 94 CHICAGO, ILLINOIS 

WORLD 1 5 LOWEST 

ADDING MACHINE 
PRICED 

vest Pocket Slae 
FAEK TRIAL 

IDEAL FOR BUSINESS OR PERSONAL ONLY $250 
US£. <oU AFlAI':Tt: t :J> A< '('l'HAT~:. Not a 
loy. Opt>rates with only n finger ftl ck. TOTAL COST 
Adds. subtracts. multiplies . divides . SEND NO 
<'ounts up to ten million. Pays for Itself MONEY 
ov"r ;md over. Ideal Cllt- Cor nu .. lne><K . 
lncomr Tax and lkhool u~e . MOSt:Y BA<'K GUARAN
TF.J.:. Senti nnm<' "n<l n<l<lrc"s. Pay P oKtman only S :l.:\tl 
·•hat< po~<tnl!'e . ( Srntl full l"a!<h If out~< I ti c U. S. l Mone y 
•hr.k In 10 days If nnt dPIIg,ted. ACENTS WRITE. 

CALCULATOR MACHINE COMPANY ( Mfrs.) 
D~PT. 442 P. 0. BOX 11 J 8 CHICAGO, ILLINOIS 

Cold Rolled Steel 
PERFECT GRIP 

NEEDS NO 
PRIORITY! 

Si x co ld-rolled s t eel 
wn•n l'hc>; with 1 2 sr;rlp~ . 

accurull'IY gralluat"d from 
3 , 1 6 "' lu 7 K"' . l'lade o r 11· 

aauge swel . I us Rockwell T~l< t 
Cor hardnellh. ( ' admlum p hnc<l. \\ Ill 

swnd uj> with mo11t expensive wren~h 
Sl'tll on t 1e market. Guaranteed n <?t. to 

h •·<•ak. W l' send you a n ew <m e FIU::J•, If 
one of th"" " wren ches en>r breakll. Just 

clip th h• a d nntl mall with 98c plus I Oc for 
postasr;l' m11i your name a nd a ddre,.s. We will 

ru~h you r tu,.'\. n \\·ren ch(•H to you by return m .alt. 
nil po,.tn~te l'harjtcH< prepaid . lf yuu a r <' not more 

than sntlsll"d r<'lurn within u•n·doys for fUJI refund. 
Ad cl rt• 111<: 

ILLINOIS MERCHANDISE MART. Dept. 800 
500 N. Dearborn St., Chlcaao 10, Ill. 

YOU CAN BUY 
The Things You Want When the 
War Is Won If You Save Now in 

WAR BONDS 

ps .. 
Without Painful Backache 

Many sufferers relieve nagging backache quickly, once 
they discover that the real cause of their trouble may 
be tired kidneys. 

The kidneys are Nature's chief way of taking the v:
cess acids and waste out of the blood. The7 help most 
people pass about 3 pints a day. 

When disorder of kidne7 function permits poisonous 
matter to remain in your blood, it may cause nagging 
backache, rheumatic pains, leg pains, loss of pep and 
energy, getting up nights, swelling, putlinesa under the 
eyes, headaches and dizziness. 

Don't wait! Ask your druggist for Doan'a Pilla, used 
successfully by millions for over 40 years. They give hap
PY relief and will help the 15 miles of kidney tubes ftush 
out pQisonoua waste f rom your blood. Get Doan's Pilla. 

Cllpyngh'ed m terlal 



FITS ALL C A R.S 
• Vacu-Matic is constructed of 
six parts assembled and fused 
into one unit, adjusted and 

• 
sealed at the factory . Noth-
ing to regulate. Any motorist 
can install in ten minutes. 
The free offer coupon will bring 
all the facts. Mail it todayl 

• 

ST P with a 

5"7 You can't change gas rationing, but you 
~ can make sure that each precious gallon 

of gasoline is providing you with the maxi
mum mileage of which your car is capable. 
Now you can get added mileage . . . plus 
quicker starting and more power! Make this 
free test. Install a Vacu-Matic on your car 
and get up to 30% extra mileage on a money
back guarantee. 

AUTOMATIC SUPER· 
CHARGE PRINCIPLE 
• Vacu-Matic is entirely different I 
It operates on the supercharge 
principl~ by automatically adding a 
charge of extra oxygen drawn free 
from the outer air, into the heart 
of the gas mixture. It is entirely 
automatic and allows the motor to 
"breathe" at the correct time, open
ing and closing a~tomatically. 

PROVEN BY TEST 
• In addition to establishing new 
mileage records on cars in all sec
tions of the country, the Vacu
Matic has proven itself on thou
sands of road tests and on dyna .. 
mometer tests which duplicate 
road conditions and record accu
rate mileage and horsepower in
creases. Thousands of motorists 
now enjoy extra mileage improv
ed performance with Vacu-Matic. 

tJ,u, 4w (!)~ eo~ 
A G E N T S f R E E 0 f f E R THE V ~C~~~t., wauwatosa 13• w;· V ACU -MATIC, 

7617-931 . d f 11 particulars abou wn car FREE
Please sen u obtain one for tnY o • Vacu-Matic offers a splendid opportun

ity for unusual sales and profits. Every 
car, truck, tractor and motorcycle owner 
a prospect. Valuable territories now be
ing assigned. If you help us introduce 
it to a friend, you can obtain your 
own free. Check and mail coupon today. 

also bow 1 rnabr gate me in any waY. 
This does not o 1 • . • . • • . . • • • • • . • . . 

• • • • • 
0 • • 0 0 

• • • • • Natrle . .. . ..... . 
• • • 0 • • • • 

• • • • • • • • • • • . . . .... . . . 
Address · · ' · · · · · · · · · · · State . .. · · · · · · · · · · · · . . . . . n 
City . .• • . , ... : . : . ...... d .in Agency Proposttto . . 
0 Check here tf mtcrcstc . 
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The demands of our armed forces and war industries 
have restricted the consumer supply of cools. As a 
result, your Hardware Retailer is not selling some 
types except for essential prtrposes. 
It may be chat you will be unable co get a new hand 
saw. I n that case, see your Hardware Retailer about 
having your old saw reconditioned. 
A good, inexpensive sharpening and repair job will, in 
many cases, puc your saw in satisfactory operating 
condition. That's particularly true if it is a D isston 
hand saw. 
Fix up your old tools- make 'em do! The more you 
save the beccer you serve. 
Talk it over with your D isston dealer today. 
Ask him, too, about the possibility of secur
ing new tools for essential work. 

HENRY DISSTON & SONS, INC. 
510 Tacony, Philadelphia 35, Pa., U.S. A. 

FREE AT YOUR HARDWARE DEALER-
o r wrire fo r a copy o f rhe valuable D issron 
Saw, T ool, and File Manual. 48 pages. 
200 ill usrrarions 

• 

SYN-FLO ••• 

*Finishes walls like TILE 

*Finishes woodwork like 
PORCELAIN 

T his is really it! Modern science has pro
duced this new white PLASTIC coating 
you apply with a brus h. It actually h as 
the same chemical properties of genuine 
molded plas tic products. 

A BRUSH·ON PLASTIC 
WitJ'?. an ordinary brush you flow this 
coatmg on your woodwork and it dries to 

I a smooth porcelain finish-ha rd, water
proof, abras ion- resistant-s tays brilliant 
white. 

You won' t have to wait until after the 
war for this new, scientific. plas tic dis
covery. Limited quantities now available . ....,. 

MONEY·BACK GUARANTEE 
I One gallon SYN-FLO Liquid P lastic wm 

cover walls ot average room. Send only 
$5.95 for full Gallon SY N -FLO w i th Spe
cial Thinner, express prepaid . Will ship 
C.O.D. if desired. 

LIMITED SUPPLY AVAILABLE 
TO PUBLIC NOW. ORDER AT 
ONCE! FREE ILLUSTRATED CIR-

CULAR ON REQUEST. 

SUPERIOR PAINT and VARNISH WORKS 
2258 - 227 4 N . Elston Av e., Chicago 14 

•• 
You can save up to 50% on 
household repairs- and ha ve lots 
of f un besides-If you follow the 
s imple instr uctions In this big 
new 260-page book! 
TINKERING WITH TOOLS t ells 
you everything you need to know 
to cut repa ir bills-how to refin
Ish floors . bow to repa ir furni
ture . elect r ical applia nces and 
plumbing fixtures . bow to lay 
s idewa lks . shingle roots. pla.ster 
walls, renew s ash cords a nd hun
dreds of other repa irs a nd im
provements around the home! 
Never before has so much valu

a ble Info rma tion been crammed Into one big cloth-bound 
volume to s ell f or only $1.00! Books of simila r size usuaJJy 
sell fo r $2.50 or more! 

SEND NO MONEY NOWl 
J ust ma ll coupon below a nd pay postma n only $1. 00, plus 
a few ct>nls postage, on delivery. If. a fter 10 days' exa mi
na tion, you wish to r etur n book for any reason, we will 
g ladly refund every cent you pa id . 

r--------------------~ 1 POPULAR SCIENCE-Dept. 54, 353 Fourth Avenue, New Yark 10, N. Y. I 
.S end m e t he n e w 260-p nge c lo lh · l>ound b o o k . T IN K ERING I I WIT H T OOLS . I w ill pay J>oslmnn o nly $ 1.00 . plus rew cents 

I 
pos tnst<•. on delivery . lf dlssu l lsflcd . I may r e turn book w t lhln I 

1 
1 o d iiY>I roo· run r e Cund . I 

I I NAl\f F: • ... 0 • • • • 0 0 .... . . 0 •••• 0 ........... . 0 0 0 . .. . ........ 0 • 0 I 
I : ADOR E !-•'> ••• • •• ••••• •• • ••••••••••.•.. • • • .••••••••• •• - I 

I :'I TY ( ,; ;,·u· ~.~~~; ;,· .~~:, ·n~~.' ~~ ~.·; P·.:,~~~ . . ;,·.:..s:~b:: ~~~~~n·l~e·) . . . . II 
I --- sac ltr C•nodl .. Orilors 

---------------------~ 
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TRANSFORMER 
WELDERS 

WELDING 
GENERATORS 

ARMATURE WINDING 

e 
ELECTRIC 
OUTBOARD 

• 

c:(j 
POWER 
TOOLS 

WINO PLANTS 

ELECT. GO·BIKE 

MOTORS 

ELE~TRIC. 
SCOOTER 

INSECT 
KILLERS 

ELECTRIC 
FENCERS 

LIGHT GENERATORS 

-TRACTOR 
LIGH1S 

MAY~ 1944 

VVOATH $]2.35 IF PLANS 
BOUGHT I .. DIVIDUALLV! 

W elding-one of the most important of m echanical proc
esses- is cover ed very thoroughly in the L eJ ay Ma nual, 
which gives you a ll t he necessary information for m a king 
welding equipm ent of different t ypes. It also shows you 
how to make your own power tools, generator s a nd motor s, 
a s well as wind plan ts for cheap power . 

N O SPECIAL TOOLS or 
EXPERIENCE NEEDED 

Most of the necessa ry material can 
be round around garages, wor ksh ops 
and old autos, and you gain exper i
ence a s you work out these plans. 
F rom making the electric scooter or 
the bike pusher to equipping the 
ca mp or cottage with power, t here 
is lots of f un tor your leisure bours 
fn this Interesting work. 

• • • 
......... . 0 '\ 

'· .. • I· • ., .. I., .. , •' , ...... ···"·· 
·~·l'· t •" 

0 .... ,. ,. , 

J • I "l ol 
•• .. • • • y -

o • I~ I 

' I • • # • 

• • 
• 
•• 

• 
# • , c .. 

.. , • ,1 

""' '·''·'' .... 

• , .------------1· 1., I 

IT IS NOT NECESSARY 
TO SEND MONEY 

Fill In a nd mall the coupon below 
a nd we wm send you the Lejay 
Manual C.O.D. D ip Into i t a nd 
If you a re not entirely satisfied 
a fter 3 da ys, send it back and 
your maney will b e r et ur ned . Ir 
you prefer to save C.O.D. fees. 
send S t. 50 now ; same guara n tee. 

It shows 
you how to make: 

200 Amp. C enera t o r Wel d ers • • • 
Workshop Spot W el d er • • Largo 
T r ans f ormer W ei d e l'S •• cunsmlth •s 
Carbon W e lder • • Electr ic F encers 
• • Bench Crlnders •• Electric Dril ls 
•• Armature Rewinding •• 6 , 12, 
32, 110· V o lt Moto rs • • Wind· 
Orlve Lig ht Plant •• I nsec t E l ec· 
trocutors • • Electric B icycl e 
Pusher • • and M any Other 
ThlnJ:S, 

LEJ A Y MFG. CO ., 

WITH I "'SO ONLY ,._ 

23 Le Jay Build ing, Minneapolis 8, Minn. 
Gentlemen : P lease sen d me C .O .D. your big 1944 

LeJay Manual, on the uoderstandJng that Jr. a fter 3 
days trfJ!,l, I should return the Manua l. you guarantee 
to return the $1.50 purchase price. 

I enclose S 1. 50 ror the <IIIO\'t ' ~l nnunl, .. a me R'U:trunte e 0 . 

N A.ME ................................ ································· ·····························• 

ADDRESS ............ ............................................... ........................ .. 

CI TY ................................................ STAT E ................................. .. . 
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HOW TO RUN A LATHE 
A helpful hnndbook on la the operation 
and care. Contain~ I~ pages a nd 3ti0 il 
luMtrntlons. l'rtcc 2Sc. Stamps acccptc<l 
f or single copics. 

LATHE PROJECTS 
Twelve prac.-tlc:nl lathe projects complete 
wit h detuiletl drawings nnd instructions 
f or all OJ>erations. Pr·icc 60c. 

TRAINING FILMS 
Two Hl mm, 800 ft . . sound fllms in color 
on luthc op{•rntion. Avnlloblc on fn•e 
loan bo<~ill for training purpOMcs. Send 
f or Cir·culor No. l!-A. 

FREE CIRCULAR 
W rite for Cir<·ulnr 21-C (or additionAl 
informntton on Loth11 ~ooke nnd 1-'ilms. 

• 

To give our .fighting forces the increased striking power of 
more and better weapon , Industry's skilled manpower mu t 
have the increased producing power of fast, accurate tools. 

South Bend Lathes quarely meet this requirement. Their 
rigidity and wide range of spindle speeds permit taking full 
advantage of the higher cutting speeds that are possible with 
carbide and diamond tipped tool . Their precision makes i l 
possible to :fini h turn and bore with uch accuracy that sub
sequent grinding and honing operations can often be eliminated. 

South Bend Engine Lathes and Toolroom Lathes arc made 
in :five sizes-9" to 16" wings. The Turret La.the are made 
in two models- cries 900 and cries 1000. Write for your 
copy of Catalog o. 100-C. 

SOUTH BEND LATHE WORKS 
SOUTH BEND 22, INDIANA 
L a th e BuildeTS toT 37 Y e a T S 
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